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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, a takxe enepanbHoi padoyeil mporpaMMbl BOCITUTaHUS.

[IporpamMmma 1o OwoJOrMHM HampaBieHa Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OpPraHHU3aIi0 M3ydeHUs OWOIoTHH Ha
JesITEeNFHOCTHOM OCHOBE. B mporpaMme 1o OMOJIOTHN YUUTHIBAIOTCS BO3MOKHOCTH
yueOHoro npeamera B peanuzanuu tpedboBanuit ®I'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM M METalpeJMETHBIM pe3yibTaTaM OOYYeHHs, a TaKkKe pearr3arivs
MEXIPEIMETHBIX CBSI3€H €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

B mporpamMMe mo OWONIOTHH ONPEICNAIOTCS OCHOBHBIC IENTH HW3YYCHUS
OMOJIOTMY Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, MIIaHUPYEMbIE Pe3yIbTaTh
OCBOGHHMSI  TPOTpamMMbl 1O  OHWOJIOTHHU:  JIMYHOCTHBIC, METalpeIMETHEIC,
npeaMeTHbie. [IpeMeTHBIE TUIaHUpYEMBbIe PEe3yJbTaThl JaHBI JUIS KaKIOTO roja
U3y4eHHs] OMOJIOTHH.

buonorus pazBuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >KMBOM MPUPOILI U
MeTo/lax €€ MO3HAHUs, MO3BOJISIET CHOPMHUPOBATH CUCTEMY HAaY4YHBIX 3HAHUU O
KUBBIX CHCTEMAaX, YMEHUS UX IMOJIy4aTh, IPUCBAUBATH U MPUMEHSATh B dKU3HEHHBIX
CUTYalUsX.

buonoruyeckas moAroToBka oOecmeurBaeT TMOHUMAHHE OO0YYaIOIIUMUCS
HAyYHBIX TPUHIMIIOB YEJIOBEYECKOW IEeATEIBbHOCTH B MPHUPOJE, 3aKIaIbIBACT
OCHOBBI DKOJIOTHYECKON KYJIbTYPHI, 3JJ0POBOTO 00pa3a KU3HH.

Hensmu m3ydeHuss OMOJOTHM HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
SBJISTFOTCSL:

dopMupoBaHME  CHCTEMBl 3HAaHWM O TPU3HAKAX W  MpoIeccax
KU3HEAEATEIbHOCTH OMOJIOIMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3allly;

dbopMupoBaHUE  CHCTEMBbl  3HaHUH 00  OCOOCHHOCTSX  CTPOCHHS,
KU3HEIEITEIbHOCTH OPTaHU3Ma YEJIOBEKa, YCIOBUSIX COXPAHEHUS €r0 3/10pPOBbS;

dbopMupoBaHUE yMEHUN TPUMEHSITH METOABl OWOJOTMYECKOW HAYKH IS
M3y4eHUs1 OMOJOTHYECKUX CUCTEM, B TOM YHCIIE OpraHU3Ma YeI0BEeKa;

(GopMupoBaHHE YMEHUH HCMONB30BaTh MH(POPMALMIO O COBPEMEHHBIX
JTOCTHXKEHUAX B 00JaCTH OMOJIOTUH T OOBSICHEHHUS MIPOLIECCOB U SIBJICHUN KUBOM
IPUPOJIBI U KUZHEACSITETbHOCTH COOCTBEHHOTO OPraHu3Ma;

dbopMupoBaHue yMEHUM OOBACHATH POJIb OHOJOTHMM B MPAKTUYECKOU
JESITebHOCTH JIFO/ICH, 3HaYeHHE OMOJIOTHYECKOT0 Pa3HOOOpas3us sl COXpaHESHHUs
ouocdepsl, MOCIECTBUS ACSTEILHOCTH Y€JIOBEKA B MPUPOJIE;



dbopMupoBaHUE  HKOJOTMUECKOM  KyJIbTypbl B  LENAX  COXpPaHECHUS
COOCTBEHHOTO 3/I0POBbSI M1 OXPaHbI OKPYKAIOIIEH CpeIbl.

JlocTikeHue 1enieid mporpaMMbl MO0 OMOJOTHH 00E€CIIeYMBACTCS PEIICHUEM
CIIeIyIOUINX 3a/a4:

npuoOpeTeHne 00y4aroImuMHCs 3HaAHUU 0 KUBOU HIpUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHUSI, >KU3HEIEATECIbHOCTH U Cpeaoo0pasyrome poiu
OpraHHU3MOB, YEJIOBEKE KaK OMOCOIMAJIBHOM CYIIECTBE, O POJIM OHMOJOTHYECKOU
HayKH B IPAKTUUECKOU JAEATEIbHOCTH JIIOJCH;

OBJIQJICHUE YMEHHUSIMU TPOBOJUTH HCCIICIOBAHHUS C UCIIOJIb30BaHUEM
OMOJIOTMYECKOTO 000pYy/AOBaHUS U HAOMIOACHUS 32 COCTOSSHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHUE TTPUEMOB PabOTHI ¢ OUOJIOTUYECKOW UHpOpMAIUEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTHKEHUSX B 00JacTu Ouojoruu, €€ aHaiu3 U KPUTHUYECKOE
OIICHUBAHMUE;

BOCITUTAHHE OMOJIOTMYECKUA U DKOJIOTHYECKH TPAMOTHOW JIMYHOCTH, TOTOBOMU
K COXPaHEHUIO0 COOCTBEHHOTO 3JIOPOBBS U OXPaHbI OKPYKAIOIIECH CPEIbI.

OO6riee YKCIIO YacOB, OTBEICHHBIX I U3YYCHHS OMOJIOTHH, COCTaBIIsIeT 238
gacoB: B 5 kiacce — 34 yaca (1 gyac B Henmenwo), B 6 kinacce — 34 yvaca (1 yac B
HeJento), B 7 kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 68 vacoB (2 Jaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemsplii B mporpamMme Mo OHOJOTHMH TEPEeYeHb J1A0OPATOPHBIX U
NPAKTUYECKUX PaldOT SBISETCS PEKOMEHIATENbHBIM, YUHUTEIb JelaeT BBIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOEHHOCTEN oOyyJaromuxcs, CIIMCKa  DKCIEPUMEHTAJbHBIX  3a/IaHUH,
IpearaéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOT'O SK3aMeHa M0 OMOJIOTHH.



COIAEPKXAHUE OBYYEHUA

5 KUIIACC

1. buosorus — Hayka 0 :KMBOM NpPUpPOE

[Tonsitue o >xu3Hu. IlpusHaku >KUBOro (KJIETOYHOE CTPOCHUE, TMUTAHUE,
JIbIXaHUE, BBIJCICHHUE, POCT U Jpyrue npusHaku). OOBEKThl KUBOM W HEXKUBOU
MIPUPO/JIbI, UX cpaBHeHUE. JKUBask U HEKUBAs MPUPOJIA — €AUMHOE 1IEJI0E.

buonorus — cucrema Hayk o KuBOH npupoje. OCHOBHbIE pa3/ieibl OUOIOTUH
(6boraHuKa, 300JI0THUS, DKOJOTHS, LUTOJOTUS, aHATOMHUS, (PU3HOJOTHS U JIPyTUe
pasnensl). [Ipodeccun, cszanHble ¢ OWoOJOrMEN: Bpay, BETEpHHAP, MCHUXOJIOT,
arpoHOM, >KMBOTHOBOJ U jApyrue (4-5 mpodeccuii). CBsizb OUOJIOTUU C IPYTHUMU
HayKaMH (MaTtemaTuka, reorpadus u Apyrue Hayku). Poib OUOJI0TUM B MO3HAHUU
OKPYXAIOIIEro MUpa U MPAKTUUYECKOU JIeATeTbHOCTH COBPEMEHHOTO YeJIOBEKA.

Kabuner Owonorun. IlpaBuna mnoBefaeHuss U paboThl B KaOWHETE C
OMOJIOTMYECKUMH MPpUOOpaMu U HHCTPYMEHTAMHU.

buonornveckue TepMUHBI, TTOHATHUS, CUMBOJIBI. VICTOUHMKHA OHMOJIOTHYECKUX
3HaHui. I[lomck wHOpMAUM C WCHOJIB30BAHUEM PA3IUYHBIX HCTOYHHUKOB
(Hay4HO-TIONYJISIpHAS JIUTEpaTypa, ClIipaBOYHUKH, IHTEpHET).

2. MeToabl M3yUeHUs KUBOW MPUPOABI

Hayunble MeTONbI U3yueHHUs KUBOM MPUPOABI: HAOIIOIEHHUE, IKCIIEPUMEHT,
onucaHue, uaMepeHue, kinaccudukamus. [IpaBuna paboThl ¢ yBETUYUTEIHHBIMU
mpudopamm.

Meton onmcaHus B OHWOJOTHH (HArJISIHBIA, CIIOBECHBIH, CXEMAaTHYCCKHUIA).
Merton u3mepenusi (MHCTpYMEHTHI u3MepeHus). Habmonenne u sKCepuMeHT Kak
BEJyIIIME METOJIbI OMOJIOTHH.

Jlabopamopnuie u npaxmuyeckue padomaoi

N3yuenue mnabGopaTOpHOTO OOOpPYAOBAHUS: TEPMOMETPHI, BECHI, YaIIKH
ITerpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pyI0BaHUEM B IIKOJIHHOM
KaOuHeTe.

O3HaKkoOMJIEHHE C YCTPOMCTBOM IJIYIbl, CBETOBOTO MHUKPOCKOIIA, IpaBuiia
paboOTHI C HUMH.

O3HaKOMIIEHHE C PACTUTEIBHBIMU U )KUBOTHBIMH KJIETKAMU: TOMaTa U apOy3a
(HatypanpHBIE TIpenapartbl), wWHY30pun Tyheabku © TUAPHl  (TOTOBBIC
MHUKPOIIPENapaThl) C TOMOIIbIO JYMbl U CBETOBOTO MHUKPOCKOIIA.

IKcKypcuu unu 6u0eoIKCKypcuu

OBnajeHre METOJaMHM HW3YyYEHHS >KUBOW MPUPOABI — HAOMIOJEHUEM H
AKCIIEPUMEHTOM.

3. OpraHusmbl — TeJIa ;KMBOM NMPHUPOABI

[lonsitue 06 opranuzme. JlosimepHbie U siaepHbie opraHu3mbl. Kietka u eé
otkpeiTHe. KietouHnoe cTpoenue opranu3MoB. Lluronoruss — Hayka O KIETKE.



Knerka — HauMeHbIlIas eIMHUIIA CTPOCHUS U JKU3HEJEATEIBHOCTH OpPraHWU3MOB.
VYeTpoicTBO yBEIUYUTENBHBIX NPUOOPOB: JOYMbl U MUKpOCKoNa.CTpOoeHUE KIETKU
MOJ] CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000JI0UYKa, [IUTOIIa3Ma, SIpo.

OIHOKIIETOYHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. KieTku, TKaHU, OpraHbl,
CHUCTEMBI OPTaHOB.

KusznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOEHHS M TPOIECCOB
KU3ZHEACATEILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTEepHil U TpUOOB.

CBoiicTBa OpraHu3MOB: TIMTaHHWE, JbIXaHUE, BbBIJEICHUE, JIBH)KCHUE,
Pa3MHOXXEHHE, Pa3BUTHE, Pa3IPaKUMOCTh, MPHUCIOCOOJICHHOCTh. Opranusm —
eIMHOE TIEJI0C.

Pa3nooOpasue opranusmoB W ux Kiaccudukaius (TaKCOHBI B OWOJIOTHU:
[[apCTBa, TUIBI (OTAENBI), KJIACChl, OTPSAbI (MOPSJIKH), CEMEUCTBA, POJIbI, BUJIBI.
baktepun u Bupychl Kak (opMbl KU3HU. 3HaUeHUE OaKTEepUil W BHUPYCOB B
IPUPO/JIC U B )KU3HU YEITOBEKA.

Jlabopamopnuie u npaxmuueckue pabomal

N3ydeHne KIETOK KOXKHUIIBI YeIIyd JyKa IO JIYIOHM M MHUKPOCKOIOM (Ha
IpuUMepe CaMOCTOSITEILHO TPUTOTOBIIEHHOTO MUKpOIIpErnapara).

O3HakoOMJIEHUE C MPUHIIMIIAMU CUCTEMATUKH OPTraHU3MOB.

HaGmonenue 3a nmorpebiieHrEM BOIbI pACTCHUEM.

4. OpraHm3msbl U cpeaa oOMTAHMS

[TonsitTue o cpene oOurtanus. BojHas, Ha3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTpHOpraHW3MEHHas cpeabl oOutanus. [lpencraButenu cpex oOuUTaHWMS.
Ocob6enHocTH cpei oouTaHust opranu3MoB. [IprcnocoOaeHrs opraHu3MoB K Cpejie
obutanus. Ce30HHbIC U3BMEHEHUS B )KM3HU OPTaHU3MOB.

JlabopamopHhuie u npaxmuyeckue padomeul.

BrisBienue mnpucnocoOieHHW OpraHu3MOB K cpene oOuranus (Ha
KOHKPETHBIX MIPUMEpPax).

IKCKypcuu unu 8U0e0IKCKypcuu.

PacTuTenbHbIN U KUBOTHBIN MUP POAHOTO Kpas (KpaeBeacHUE).

5. Ilpupoanbie coodmecTBa

[TonsTue o mnpupoaHoM cooOuiecTBe. B3auMOCBS3M OpraHu3MoOB B
npUpPOAHBIX cooOmiecTBax. I[lumeBbie cBs3u B cooOmiecTBax. IlumieBsie 3BEHBS,
uenu u ceru nurtanus. [lpousBoauTenu, mNOTpeOUTENH U Ppa3pyLIUTEIU
OpPraHMYECKUX BEIIECTB B MPHUPOJHBIX coodmecTBax. [Ipumepsl TpHpPOTHBIX
coo0111eCcTB (J1ec, MPy, 03€pO U JAPyTrHe MPUPOIHBIE COOOIIECTBA).

NckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENIbHbIE MPU3HAKU OT MPUPOIHBIX
coobmiectB. [IpuunHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX coo0miecTB. Pomb
MCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEJIOBEKA.



[Ipupoansie 30HBI 3emun, ux obutatenu. dnopa U payHa NpUPOIHBIX 30H.
JlannmadTel: TPUPOAHBIE U KYJIbTYPHBIE.

Jlabopamopnuie u npakmuueckue padomeal.

N3yyeHne HCKYCCTBEHHBIX COOOINECTB M UX oOuTateneid (Ha Mpumepe
aKBapuyMa H JIpyTUX UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu unu 6u0eo0IKCKypcuu.

N3ydenne mpupoHbIX COOOIIECTB (Ha mpuMepe jieca, o3epa, npyja, Jyra u
JAPYTUX IPUPOIHBIX COOOIIECTB. ).

N3yuyenue ce30HHBIX SBJIECHUN B )KU3HU MPUPOJIHBIX COOOIIECTB.

6. 7ZKuBasi npupoaa M 4eJIOBeK

N3meHenuss B MNpuUpoOJEe B CBSI3U C pa3BUTHEM CEJICKOIO XO34iCTBa,
POU3BOJICTBA U POCTOM YHUCJIEHHOCTU HaceJeHus. BiausHue yenoBeka Ha KUBYIO
npupoay B Xoje uctopuu. ['nobanbHbIe dKOJOrHYecKHe NpodsieMbl. 3arps3HeHue
BO3/yIIHON U BOJHOM 000104YeK 3eMild, MOTEpU MOYB, UX MpeaoTBpamieHue. [lytu
COXpaHEeHHUs  OMOJOrMYecKOro  pasHooOpazusi. OxpaHsieMble  TEPPUTOPUHU
(3amoBeAHUKH, 3aKa3HUKH, HAIIMOHAIbHBIC MMAPKU, MAMSITHUKU MpUposl). KpachHas
kHura Poccuiickoit @enepanyu. Oco3HaHUE KU3HU KaK BEJIUKOM IIEHHOCTH.

Ilpakmuueckue padbomeul.

[IpoBenenne akuuu o yobopke mycopa B OJKalInem Jecy, mapke, CKBepe
WIN Ha IPUIIKOJIBHON TEPPUTOPUH.

6 KIIACC

1. PacTUTeIbHBIA OPraHU3M

boranuka — Hayka o pacteHusix. Pazgensl Ootanuku. CBSi3b OOTaHMKU C
JIPYTMMH HayKaMH ¥ TeXHUKOU. OOIIHe MpU3HAKU PACTCHUIA.

Pa3nooOpasue pacreHuil. YpOBHM OpraHHM3allMM PACTUTEILHOTO OpPTaHU3Ma.
Briciine u Hu3mme pacteHus. CriopoBble 1 CEMEHHbBIE PACTEHUS.

PacturenvHass wietka. M3ydeHue pacTUTENBbHOM KIETKA IIOJ CBETOBBIM
MUKpPOCKOTIOM:  KJIeTOYHas  00oJiouka,  SApo,  IUTomasma  (TJIaCTHbI,
MUTOXOHJIPUH, BAaKyOJIU C KJIETOYHBIM COKOM). PacTutenbHbie TkaHu. DyHKIUU
PACTUTENBHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacteHuil. CTpoeHue OpraHoB PacTUTEIBLHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOH.

Jlabopamopnule u npakmuueckue padomeul.

N3ydyeHne MUKpOCKOITMYECKOT0 CTPOECHUS JINCTA BOJJHOTO PACTEHHUS AJIOIEH.

N3yuenue CTPOEHUS PaCTUTETbHBIX TKaHen (ucnonib30BaHKE
MHUKPOIIPENApaTOB).

N3ydeHne BHEIIHEr0 CTPOCHHUS TPaBSIHUCTOTO ILIBETKOBOTO pacTeHus (Ha
KUBBIX UM repOapHbIX 3K3EMIUISIpax pacTEHUM): MacTyIllbsl CyMKa, pelbKa JUKasl,
JIOTUK €KW U APYrUe pacTeHUsI.



OOHapyx’eHre HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB B PACTCHUH.

IKCKypcuu unu 6u0eo0IKCKypcuu.

O3HakoMJIEHHE B IPUPOJE C IBETKOBBIMU PACTEHUSIMMU.

2. CrpoeHue U MHOroo0pa3ue MOKPbITOCEMEHHbBIX PAaCTCHUI

Crpoenue cemsH. CocTaB ¥ CTPOCHHUE CEMSH.

Bunsl KopHEH 1 TUIIBI KOPHEBBIX cucTeM. Bunonsmenenus kopuei. Kopens —
opraH IOYBEHHOr0 (MHUHEPANbHOr0) nuTaHus. KOpHU U KOpPHEBBIE CHCTEMBI.
BHelHee 1 BHYTpeHHEE CTPOEHHE KOpHS B CBs3M ¢ ero ¢yHkuusMu. KopHeBoii
yexJuK. 30HbI KOpHS. KopHeBpie Bonocku. PocT kopHs. llornomenune KopHAMU
BOJIbl U MUHEPAJIbHBIX BEILIECTB, HEOOXOJAMUMBIX PACTEHHIO (KOPHEBOE JaBJECHHE,
ocMmoc). Bugonsmenenue KopHei.

[loGer. Pa3Butue mnoGera u3 mnoukd. CrtpoeHue crebns. Buemnee wu
BHYTPEHHEE CTpPOCHHME JMCTa. BugonsMeHeHus MOOEroB: KOPHEBHILE, KIIyOEHb,
nykoBuna. Ux ctpoenue, Ouosornyeckoe M Xo3sAilcTBeHHOe 3HaueHue. [lober u
nouku. JlucropacnosioxkeHue u juctoBas mo3auka. CTpoeHune u (GyHKUIUU JIMCTA.
[Ipocthie W cloXHble JHUCThbS. BugousmeneHus nuctbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOEHHUS JIUCTa B CBSI3M C €ro (pyHKuusMHU (KOXKHUIA U YCTHHIIA,
OCHOBHAs TKaHb JUCTA, TPOBOJSIINE MyUYKH). JINCT — Oprad BO3AyIIHOTO TUTAHHUS.

Crtpoenne u pazHoodOpasue 1BeTkoB. Corsetus. [lnogel. Tumbl 1I070B.
PacnpocTpanenue miogoB U CEMSH B IPUPOJIE.

Jlabopamopnsie u npaxmuueckue padomeal.

N3yuyenue cTpoeHHs KOPHEBBIX CHCTEM (CTEp>KHEBOW M MOYKOBATOM) Ha
npuMepe repOapHbIX SK3EMIUIIPOB WIH KUBBIX PACTEHUH.

N3ydeHne mukponpenapara KJIE€TOK KOPHSI.

O3HaKOMJIEHHE C BHEIIIHUM CTPOEHUEM JIUCTHEB U JTUCTOPACIIOJIOKEHUEM (Ha
KOMHATHBIX PACTCHUSX).

N3ydeHne CTpOeHHUs BETreTaTHMBHBIX M TEHEPATHBHBIX IOYEK (Ha MpuMepe
CUPEHH, TONOJIA U APYTUX PACTCHHUIA).

MN3yyeHne  MHMKpPOCKOIIMYECKOIO  CTPOE€HHS  JucTa  (HA  TOTOBBIX
MHUKPOIIpEenaparax).

PaccmarpuBaHne MUKPOCKOIIMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MHUKPOIIPENapare).

HccnenoBanue cTpoeHUs] KOPHEBHUIIA, KITYOHS, TyKOBHUIIBL.

N3y4deHne CTpOEHHUsI [IBETKOB.

O3HaKOMJIEHHE € Pa3IMYHBIMU TUIIAMU COLIBETHUH.

N3ydenne cTpoeHus: CEMSH IBYAOJIbHBIX PACTCHHM.

N3yuenue cTpoeHust CeMsIH OJHOOIbHBIX PACTCHUH.

3. KusHeaessTeJIbHOCTh PACTUTEIBHOI0 OPraHU3Ma

OO0MeH BelecTB y pacTeHU



Heopranuyeckue (Boma, MUHEpalbHbIE COJM) M OPraHUYECKHUE BEILIECTBA
(Oenku, XKUpbl, yriIeBOIbl, HyKJIEHMHOBBIE KUCIIOThI, BATAMHHBI U APYTHE BEIIECTBA)
pacteHusi. MuHepanbHOe NUTAHUE pacTeHUU. Y 10OpeHusl.

IInTanue pacrenus.

[lornomenne KOpHAMH BOJBI W MHUHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX
pacteHuto (KopHeBoe naBieHue, ocmoc). IlouBa, €€ momopoaue. 3HaueHUE
00paboTKK TMO4YBBl (OKyYMBAHHE), BHECEHMSI YAOOpPEHHH, MPOPEKUBAHUS
IIPOPOCTKOB, MOJIMBA IS )KU3HU KYJIbTYPHBIX pacTeHUU. [ maponoHuka.

®dorocunTes. JIuCT — opraH BO3AYIIHOrO MUTAaHUA. 3HaUYe€HUE (POTOCHUHTE3A B
IPUPOJIE U B JKU3HU YEIOBEKA.

JAbIXaHue pacTeHus.

Jlpixanue KopHsi. PhIxjeHHe TOYBBI ISl YIYYIICHHUS JbIXaHUS KOPHEH.
VYcnoBus, NpPEensATCTBYIOIIME JAbIXaHUIO KOpHEW. JIMcT Kak opraH JbIXaHWs
(ycreuunblii anmapar). Iloctymienne B nuct atMocdepHoro Bozayxa. CuiibHast
3anbUIEHHOCTh BO3/yXa, Kak MPEMSITCTBUE IS JbIXaHus JMcTheB. Crebernb Kak
opras JibIXaHus (HaJMuue yCThHIl B KOXKHIIE, YeueBUYeK). OCOOCHHOCTHU JbIXaHUS
pacteHuil. BzauMocBs3b qpixaHus pacTeHus ¢ (POTOCUHTE30M.

TpaHcnopT BewecTs B paCTeHHH.

CBs3b KJIETOYHOTO CTpOEHUs CTebna ¢ ero QyHkiusiMu. Poct crTebns B
mmHy.  KietouHoe cTpoeHuwe cTe0isi  TpaBSHUCTOIO  pPACTEHUs: KOXKUIIA,
POBOASAIINE MyYKH, OCHOBHAsI TKaHb (mapenxuma). Kierounoe ctpoenue creds
JIPEBECHOT0 pacTeHus: kKopa (mpoOka, y0), KaMOui, JpeBecMHa U CepAlleBUHA.
Poct crtebns B Tommmuy. IlpoBomsmiue TkaHu KOpHsA. TpaHCHOPT BOJBI H
MUHEpaJbHBIX BEUIECTB B PACTEHUU (COCYIbl OPEBECHHBI) — BOCXOASIIUN TOK.
Hcnapenue Boabl yepe3 cTedelb U TUCTh (TpaHcnupanus). Perynsanus ucnapenus
BOJIbI B paCTCHUH. BiusHUE BHEIIHUX YCJIOBHM Ha UCIIAPEHHE BOABI. TpaHCHOpPT
OpraHMYECKUX BEIIECTB B PACTCHHH (CUTOBUAHBIC TPYOKH JIy0a) — HUCXOISAIIUN
ToK. llepepacnpenenenne u 3amacaHue BEIIECTB B pacTeHUU. BpiaeneHue y
pacrenuid. JIucronan.

PocT u pasBuTHE pacTeHus.

[Ipopacranue ceMsH. YcnoBus IpopacTaHusi ceMsiH. lloaroroBka ceMmsiH k
noceBy. Pa3sutue npopocTkoB.

Oo6pazoBatenbhbie TkKaHu. KoHyc HapacTaHus modera, pocT KOHUYMKA KOPHS.
Bepxymieunsiii 1 BcTaBouHbIA pocT. PocT KOpHA U cTe0ds B TOJIIMHY, KaMOUH.
OO0pa3zoBaHne TOAMYHBIX KOJEI[ Yy APEBECHBIX pacTeHuid. BausHue GutoropmMoHoB
Ha pocT pacTeHus. PocToBble ABMXKEHUS pacTeHUi. Pa3BuTre nobera u3 moykH.

Pa3smHoxxeHne pacteHuii u ero 3HaueHue. CeMeHHOe (TeHepaTHBHOE)
pasMHOXkeHUE pacteHul. [[Betkm u cousetrusi. OmnbuieHue. IlepekpécTHoe



ombUleHHWE (BETpOM, JKMBOTHBIMH, BOJOW) U camoomnbUieHue. JIBoiiHOe
ormogoTBopeHne. HacrnenoBanue npu3HakoB 000MX pacTEHUI.

BereratuBHOoe  pa3sMHOXEHHE  IIBETKOBBIX  pacTeHU B IPHUpPOJE.
BereratuBHoe pa3sMHOXKEHUE KyIbTypHbIX pacteHuil. Kionsl. CoxpaHenue
NPU3HAKOB MATEPUHCKOTO pacTeHHs. XO3SMCTBEHHOE 3HAYCHHE BET€TaTHBHOTO
pPa3MHOKEHHUSI.

Jlabopamopnusie u npakmuueckue padomul.

HaGmronenue 3a pocToM KOpHSL.

HaGmonenue 3a pocrom mobera.

Omnpenenenre Bo3pacTa JAepeBa Mo CIUIY.

BrisiBieHre nepeiBIyKEHUS BOJIBI I MUHEPAIBHBIX BEIIECTB IO JIPEBECHHE.

Habmronenune mporiecca BbIIEICHHUS KUCIOPOJa HAa CBETY aKBAPUYyMHBIMU
pacTeHUsIMHU.

W3ydeHnne ponu peIXJICHUS IS TbIXaHHsI KOPHEH.

Ommamenne  npuéMaMyd  BETeTaTUBHOTO  PAa3MHOXKEHHUS  pacTEHUM
(uepeHKOBaHHE TIO0ErOB, YEpEHKOBAHWE JMCTbEB W JApPYyrue) Ha MpHUMepe
KOMHATHBIX pacTeHHH (TpaJeCKaHIUs, CEHIONMs, OCTOHMSI, CAaHCEBbEpa U JIPyTrHe
pacTeHus).

OmnpeneneHne BCXOKECTU CEMSH KYJIbTYPHBIX PACTEHUHN U TIOCEB UX B TPYHT.

HaGmronenne 3a pocTOM U pa3BUTHEM ILIBETKOBOTO PAaCTEHHS B KOMHATHBIX
ycloBUAX (Ha nmpuMepe $Hacoyid Ui TOCEBHOTO TOPOXa).

Onpenenenue ycaoBUN MPOPACTaHUSI CEMSH.

7 KIIACC

1. CucremaTudeckue rpynnbl pacTeHui

Knaccuduxanus pactenuii. Bun kak OCHOBHas CHCTEMaTHYECKast KaTerOpusl.
Cucrema pacturenbHoro mupa. Husmive, BbIcIIME CIIOPOBBIE, BHICIIUE CEMEHHbIE
pacteHust. OCHOBHBIE TaKCOHBI (KAaTETOpUM) CHUCTEMAaTUKH pacTeHuil (LIapcTBo,
oTzel, Kiacc, MOpsSaoK, CeMENCTBO, poA, Bua). McTopust pa3BUTHS CHUCTEMAaTUKH,
OIMHMCAHKE BUJIOB, OTKPHITUE HOBBIX BHIOB. POJIb cicTeMaTHKU B OMOJIOTHH.

Husmme pacrenus. Bomopociau. OOmias XapakTepUCTHKa BOJIOPOCICH.
OnHOKIETOYHbIE M MHOTOKIETOYHBbIE 3el€Hble Bojopociau. CTpoeHue H
KU3ZHEACATEIbHOCTh 3€JEHBIX Bojopociieil. PazMHOKeHHE 3el1€HBIX BOAOpPOCIEH
(6beciomoe u monoBoe). bypele W KpacHBIE BOJOPOCIH, WX CTPOCHHE H
KU3ZHEACATEIbHOCTh. 3HAUEHUE BOJOPOCIIEN B IPUPOE U KUZHH YEIIOBEKa.

Briciine ciopoBbie pactenusi. MoxoBuanbie (Mxu). O0mias XxapakTepucThKa
Mx0B. CTpoeHHe U IKU3HEJAEATENbHOCTh 3€JEHBIX U CPArHoBbIX MXOB.
[Ipucnoco0ieHHOCT, MXOB K KU3HM Ha CWIBHO YBIQXKHEHHBIX I[OYBaXx.
Pa3MHOXkeHrEe MXOB, IIUKII Pa3BUTHSI HAa MpUMEpE 3eJIEHOr0 MXa KYKYIIKHH JIEH.



Ponr MmxoB B 3abonaunBanuu mo4B U TopdooOpazoBanuu. Vcnonas3oBanue Topda
Y IPOJYKTOB €r0 NepepadOTKU B XO3SICTBEHHOM JESITEIIbHOCTH YeJIOBEKA.

[TnaynoBuaueie (Ilnaynsi). XBomeBuanbie (XBoru), [lanmopoTHUKOBUIHBIE
(ITanopoTHHKR). Oo61mas XapaKTEepPUCTHKA. YcnoxHenue CTPOCHUS
ManoOpOTHUKOOOPA3HBIX pAaCTEHUH MO CpaBHEHUIO ¢ MxamMu. OcoOeHHOCTH
CTPOCHHMSI U SKU3HENEITEIHPHOCTH IUJIAYHOB, XBOILIEW U  ManOpPOTHUKOB.
Pa3mHoxxeHne mnanopoTHHUKooOpa3HbiX. [lukn pas3BuTus mnanopotHuka. Ponb
JIPEBHUX NANOpOTHUKOOOpa3HbIX B OOpa30BaHUM KaMEHHOTO YIJis. 3HauyeHue
MarnopOTHUKOOOPA3HBIX B MPUPOJE U )KU3HU YeTIOBEKa.

Briciime cemenHble pacteHus. ['onocemeHHble. OOmias xapaKTepUCTHKA.
XBOWHBIE pacTeHusi, HuX pazHooOpaszue. CTpoeHHE U IKUZHEIEATEIbHOCTD
XBOWHBIX. Pa3MHOXKE€HNE XBOWHBIX, UK Pa3BUTHS HA MPUMEpPE COCHBI. 3HAUCHUE
XBOWHBIX PACTCHUI B IPUPOJIC U KU3HU YEJIOBEKA.

[TokpeiToceMennble  (IIBETKOBBIE) pacTeHus. OOmas XapaKTepUCTHKA.
OCc0OEHHOCTH CTPOCHUS M KU3HEACSITEIIbHOCTH MOKPHITOCEMEHHBIX KaKk Hauboiee
BBICOKOOPTaHU30BAaHHOM TPYIMIbI  pacTeHUM, HX TOCHOJCTBO Ha 3emie.
Knaccudukainuss MOKpHITOCEMEHHBIX pacTeHMid: Kjacc JIByHONbHBIE M Kiacc
Opnononbubie. Ilpusznakum kiaccoB. [luknm  pa3BUTHS  MOKPBITOCEMEHHOTO
pacTeHus.

CemeiicTBa TOKPHITOCEMEHHBIX (I[BETKOBBIX) pPACTEHUM (M3y4yaroTcs TpU
CEeMENCTBA PACTEHUI MO BHIOOPY YUHUTENS C YUETOM MECTHBIX YCIIOBUM, IPU STOM
BO3MOKHO M3y4daTh CEMEHCTBA, HE BOUIEAIINE B MEPEUYEHb, €CIIM OHU SIBISIOTCS
HauboJee paclpOCTpaHEHHBIMU B JTAHHOM peruoHe). XapakTepHble MPU3HAKH
cemeiictB kiacca JIBynonenbie (Kpectomernsie, unu Kamyctasie, Po3onBseTHsle,
unu Po3oBwie, MoThLIEKOBBIE, MM boOoBEIe, ITacnénoBrie, CII0KHOIBETHBIE, HIIH
ActpoBbie) u kiacca OpHoponbHble (JIunelinble, 3nmaku, WM MSATIMKOBBIE).
MHoroo6pa3ue pacteHuit. Jlukopactymue npeacTaBuTean cemeincTs. KynbTypHbie
MPEACTABUTENIN CEMENCTB, UX UCIIOIb30BaHUE YETTOBEKOM.

Jlabopamopnsie u npakmuueckue padomoi.

N3ydyenne  CTpoeHUsT  OJHOKJIETOYHBIX  BoJopociedl (Ha  mpumepe
XJIAMUIOMOHA/Ibl U XJIOPEJLIIBI ).

N3ydeHne cTpoeHUs] MHOTOKJIETOYHBIX HUTUYATBIX BOJOpPOCIEH (Ha mpuMmepe
CIIUPOTHUPHI U YIIOTPUKCA).

N3ydeHne BHENIHETO CTPOEHUSI MXOB (Ha MECTHBIX BUAAX).

N3ydeHne BHENIHErO CTPOSHUS TAIOPOTHUKA UIIM XBOIIIA.

N3ydeHne BHEIIHETO CTPOEHUSI BETOK, XBOU, IIUIIEK U CEMSIH IOJI0CEMEHHBIX
pacTeHuil (Ha mpuMepe eNv, COCHbI WIH JINCTBEHHULIBI ).

N3ydeHne BHENIHErO CTPOSHUS TOKPHITOCEMEHHBIX PACTCHHI.



N3yyenne mnpu3HAKOB  mOpeAcTaBUTENEd  ceMeicTB:  KpecrouBeTHble
(Kamycthebie), Po3zousetnbie (Po3oBsie), MoTtbuibkoBbie (boboBrie), [lacnéHoBsie,
CnoxnotBetHbie (AcTpoBsie), Jluneitnbie, 3naku (MATIUKOBBIE) Ha TepOAPHBIX U
HaTypaJdbHBIX 00pa3lax.

Ompenenenue BHUJIOB pacTeHHil (Ha mpumepe TpEX CEeMEICTB) ¢
MCIIOJIb30BAaHUEM ONPEEIUTENEH PACTEHUIN WM ONPEAEIUTEIbHBIX KAPTOUEK.

2. Pa3BuTHe pacTuTebHOr0 MUpa Ha 3eMie

OBOJIIOIIMOHHOE Pa3BUTHE PACTUTENBHOro mupa Ha 3emiie. CoxpaHeHue B
36MHON KOpE€ pacCTUTEIbHBIX OCTAaTKOB, WX HU3ydeHHUe. «JKuBBIE HCKOIMAeMbIC)»
pactuTenbHOro mnapcrea. JKusHp pacreHuid B Boje. [lepBbie Ha3eMHBbIE pacTEHUS.
OcBoeHME pacTEHUSMH CYIIH. DTambl Pa3BUTHS HA3EMHBIX PACTCHUN OCHOBHBIX
CHUCTEMAaTHYECKUX TpyIIl. BeiMepiiiue pacTeHus.

IKCKypcuu unu 6u0eo0IKCKypcuu.

Pa3Butue pacturenbHOro Mupa Ha 3emiie (3KCKypcHus B TAJI€OHTOJIOTUUECKHM
WJIM KpaeBeIueCKui My3eil).

3. PacTteHusi B npUpPOIHBIX COO0IIECTBAX

Pacrenus u cpena oburanus. Dkonorudeckue Gaktopsl. Pactenus u ycnoBus
HEXUBOU MPHUPOJIBI: CBET, TEMIIEpaTypa, Biara, atMmochepHbiii Bo3ayx. Pactenus u
YCIIOBUSI KUBOW TNPUPOABI: MPSIMOE M KOCBEHHOE BO3/ICHCTBHE OpPraHM3MOB Ha
pactenus. IIpucnocoOieHHOCTh pacTeHHil K cpene oOuTaHusi. BzanmocBssu
pacTeHuil Mex 1y co00i U ¢ IPYrUMU OpraHU3MaMH.

Pacturensubie cooOmiectBa. BuioBOW cocTaB pacTUTENBHBIX COOOIIECTB,
npeoOianapimue B HHUX pacTeHusa. PacmpeneneHue BHUAOB B PAaCTUTEIBHBIX
coobmiectBax. Ce30HHbIE HM3MEHEHUS B JKH3HU PACTUTEIBHOTO COOOIIECTBA.
CMmeHa pacTUTENBHBIX Cc000ImIecTB. PacTUTEIbHOCTh (PACTHUTENBHBIN TIOKPOB)
npupoaHbIX 30H 3emiu. Diopa.

4. PacreHus U 4eiI0BeK

KynbTypHble pacTeHHs W uX TpoucxoxkiaeHue. LleHTpbl MHOTOO0Opazus u
MPOUCXOXKIEHUSA KYIbTYpPHBIX pacTeHui. 3emuenenue. KynbTypHble pacTeHUs
CEIbCKOXO3MCTBEHHBIX  yrOAWN: OBOIIHBIE, IUIOJIOBO-ATOAHBIE, TOJIEBHIE.
Pacrenus ropoma, ocobeHHOCTh TOpojickoi (mopel. [lapku, necomapku, CKBEpHI,
Oorannyeckue canpl. JlekopaTuBHOE IIBETOBOACTBO. KoMHATHBIE pacTeHws,
KOMHATHO€ LIBETOBOACTBO. IlociencTBust neaTeIbHOCTH YeJI0BEKa B 9KOCUCTEMAX.
Oxpana pacTtutenbHOro Mupa. BoccTaHOBIEHHE YMCIEHHOCTH PEIKUX BHJIOB
pacteHuii: ocobo oxpansiembie npupoanbsie Tepputopun (OOIIT). KpacHas kuura
Poccun. Mepsl coxpaHeHHs! paCTUTEIBHOTO MUPA.

IKeKypcuu unu 6u0eoIKCKypcuu.

N3yueHne cenbCKOX035MCTBEHHBIX PACTEHUN PETHOHA.

N3ydenne cOpHBIX paCTEHUN PETUOHA.



5. I'puObl. JInmaiinuku. bakrepuun

I'pubpl. OOmas xapakrtepuctuka. lInsgnouneie rpudbl, HX CTPOECHUE,
MUTaHUE, pPOCT, pa3MHOkeHUEe. CbenoOHbIE U  sAOBUTbIE TpuObl. Mepbl
npouiIakTUKU 3a00JIEBaHUM, CBSI3aHHBIX C TrpuOaMu. 3HAUYEHHE UUIAIOYHBIX
rpubOB B TNPUPOAHBIX COOOIIECTBAX M JKM3HM uenoBeka. lIpombliieHHoe
BBIPAILMBAHKE IUISTIOYHBIX TPUOOB (IIIAMITUHBOHBI).

[InecueBbie rpudbl. JlpokkeBble TIpuObL. 3HAUYEHUE IUIECHEBBIX H
IpOAOKEBBIX T'puOOB B MpPUPOJE U JKU3HM  4YelloBeKa (muieBas U
(dapmarneBTHYEeCKask MPOMBILIUIEHHOCTD U PYTHE).

[Tapa3zutnyeckue rpudsl. PaznooOpa3ue 1 3HaUE€HUE MApa3UTHUECKUX TPUOOB
(ronoBHS, cOpbIHBSA, puTodTOpa, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHusIMH,
BBI3bIBAEMBIMH MAPa3UTHYECKUMU IPUOAMHU.

JInmaiHUKY — KOMIUIEKCHbIE opraHu3Mbl. CTpoeHue numaiHukoB. [Tutanue,
pPOCT M Pa3MHOXKEHHE JIMIIAWHUKOB. 3HAYEHUE JHUIIAWHUKOB B MPUPOJIE U KU3HU
YeJioBeKa.

baktepun — nosinepubie opranu3Mmbl. OOmias xapakTepucTHKa OaKTEpHil.
bakrepuanenas kietrka. PasmHoxxenume Oaxrtepuii. PacmpocTtpaneHue OakTepuil.
PazHooOpa3ue Oaxrtepuil. 3HaueHue OakTepuii B NPUPOIHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepuu U Mepbl MPOPHUIAKTUKN 3a00J€BaHUMN, BBI3BIBAEMBIX
Oaktepusimu. bakrtepum Ha ciyxbe y uyenoBeka (B CEIbCKOM XO3SMCTBE,
IPOMBIILJIEHHOCTH).

Jlabopamopnusie u npakmuueckue padomel.

N3yuyenue CTpoeHHsS OJHOKJIETOYHBIX (MYKOp) ©  MHOTOKJIETOYHBIX
(TeHUINILT) TUIECHEBBIX TPHOOB.

N3yuyeHnue cTpoeHHUs IUIOAOBBIX TeJ MHUISTIOYHBIX TPUOOB (MU HM3YyYECHHE
IUIATIOYHBIX TPUOOB HA MYJISIKAX).

N3yueHune cTpoeHus TUIIATHUKOB.

N3yuenne ctpoenust 6akTepuii (Ha TOTOBBIX MUKPOIIpENapaTax).

8 KIIACC

1. 7KuBOTHBIN OpraHusm

3oon0rug — Hayka O >KMBOTHBIX. Pa3zaensl 30050ruu. CBsA3b 300JI0THU C
JPYTUMHU HayKaMH M TEXHUKOM.

OO6mue Tpu3HAKKW OKUBOTHBIX. OTIWYUS JKUBOTHBIX OT PACTCHHM.
Muoroo6pa3zue KuUBOTHOrO Mupa. OJHOKIETOUYHBIE U  MHOTOKIETOYHBIE
XKUBOTHbIE. POopMa Tella ) KUBOTHOTO, CHMMETPUSL, pa3MephI Tella U IPYToe.

KuoTtHas knetka. OTKpbITHE XUBOTHOM KJeTKU (A. JleBeHryk). CtpoeHue
JKUBOTHOM KJIETKH: KJIETOUYHAs MemOpaHa, OpraHOWbl TEPEIBHKEHHS, SIPO C
SAPBIIIKOM, IUTOIUIa3Ma (MHUTOXOHJAPHUH, TMUINEBAPUTEIBHBIE M COKPATHUTEIbHbBIC
BaKYyOJIM, JIM30COMBI, KJIETOYHBIN I1eHTp). [Iporiecchl, nmpoucxonsiire B KIETKE.



JHenenue kineTku. TkaHU >KMBOTHBIX, MX pa3zHooOpasue. OpraHbl U CHCTEMBI
OpPraHoB XUBOTHBIX. OpraHu3m — €IMHOE LIENOE.

Jlabopamopnuie u npakmuueckue padomeal.

UccnenoBanne 1moj MHKPOCKONOM TOTOBBIX MHUKPONPENAPATOB KIETOK U
TKAHEW KUBOTHBIX.

2. CTpoeHue U )KU3HEAESATEJIbHOCTh OPraHU3MA KMBOTHOI' 0

Omopa W JOBWXKEHUE JKUBOTHBIX. (OCOOEHHOCTHM THAPOCTATHYECKOTO,
HApYKHOTO ¥ BHYTPEHHErO CKeleTra Yy JKMBOTHBIX. llepenaBuxkenue y
OJIHOKJICTOUHBIX  (aMEOOBHIHOE, IKI'YTHUKOBOE). MBbIlIeUHbIle JABWXKEHUS Y
MHOTOKJICTOUHBIX: MOJIET HACEKOMBIX, NTHII, TUIaBaHUE PBIO, ABUKEHUE TIO CYIIE
MO3BOHOYHBIX JKMBOTHBIX (MOJ3aHue, Oer, xoapba u Apyroe). PrryaxkHbie
KOHEYHOCTH.

[luTanve W TUIEBaApeHHE Y KUBOTHBIX. 3HaueHUe mnutaHud. [lutanue u
NUILEBApEHUEe Yy MNPOCTEUIUX. BHYTpPUNOJIOCTHOE UM  BHYTPUKIETOYHOE
NUIEBapEeHUe, 3aMKHyTass M CKBO3HAs MUIIEBApUTENbHAs CUCTEMa Y
0ecro3BOHOYHBIX. [IHIIeBapUTEIBHBIN TPAKT Y TTO3BOHOYHBIX, MMUILEBAPUTEIIHHBIC
xene3bl.  ®DepMeHThl.  OCOOCHHOCTH  THUIIEBAPUTEIBHOW  CUCTEMBI Yy
MpEACTaBUTENEH OTPSI0B MIECKOTUTAIOIIUX.

JlpixaHue JKUBOTHBIX. 3HadeHHe JpiXxaHus. [‘a3000MeH uyepe3 BClO
NOBEpXHOCTh KieTku. KabepHoe npixanue. HapyxkHble W BHYTpeHHHE KaOphbI.
Koxnoe, TtpaxeitHoe, né€royHoe napixanue y ooOutarenedt cymu. OcoOeHHOCTH
KOXHOTO JbIXaHUs. POJb BO3IYIIHBIX MEIIKOB Y NTHL.

TpaHcnopT BelIECTB y KUBOTHBIX. POJIb TpaHCHOpTa BEIIECTB B OPTaHU3ME
KUBOTHBIX.  3aMKHyTas M  HE3aMKHYTas  KpPOBEHOCHBIE  CHUCTEMBI Yy
6ecrnio3BoHOYHBIX. Cep/lle, KpOBEHOCHBIE cocyibl. CIMHHOM U OPIOIIHOM COCY/IbI,
KaluUSIPhI, «JIOKHBIE Cepala» y M0XAeBOro uepBi. OCOOEHHOCTH CTpOEHUSA
HE3aMKHYTOM KpPOBEHOCHOW CHCTEMBI y MOJUIIOCKOB M Hacekombix. Kpyru
KpOBOOOpAIIECHHSI 1 OCOOCHHOCTH CTPOCHUS CepJIell Y MO3BOHOYHBIX, YCIOKHEHHUE
CUCTEMBI KPOBOOOPAILICHHUSI.

Boinenenne y JKMBOTHBIX. 3HAU€HUE BBIJEICHUS KOHEYHBIX MPOIYKTOB
oOmena BemiecTB. COKpaTHTENbHBIE BaKyOJIH y MPOCTeHINX. 3BE3TUATHIE KICTKH
M KaHAIbIBl y TUIOCKUX YEpBEH, BBIICIUTEIbHBIE TPYOOUYKH W BOPOHKU ¥
KOJIbYAThIX YepBed. ManbnurueBbl cocybl y HaceKoMbIX. [louku (TynoBUILIHBIE U
Ta30BbI€), MOYETOYHMKH, MOYEBOM IMy3bIpb Yy TO3BOHOYHBIX >KUBOTHBIX.
Oco0eHHOCTH BBIACIECHUS Y ITUL, CBSI3aHHBIE C MOJETOM.

[ToxpoBsl Tena y >XMBOTHBIX. [IOKpOBBI y O€CIO3BOHOYHBIX. Y CIOKHEHHE
CTPOEHUs KOXHM y NO3BOHOYHBbIX. Koka Kak opraH BbiaeneHus. Posib kKOxku B
temiootaade. [IpousBogneie koxu. CpeacTBa MaCCUBHOW W aKTUBHOM 3alUATHI Y
KUBOTHBIX.



Koopnuuauusa w  peryiasiuuss  KM3HENEATEIbHOCTH Yy  JKUBOTHBIX.
Pa3npaxxumMocTh 'y  OJHOKJIETOYHBIX JKMBOTHBIX. Takcucel (¢oroTakcuc,
TpodoTakcuc, XeMOTakcuc U apyrue Takcuchl). HepBHast perynsauus. Hepnas
cuctema, €€ 3HaueHue. HepBHas cucreMa y O€CHO3BOHOYHBIX: ceT4yaTas
(nuddys3nas), crBojoBas, y3ioBad. HepBHas cuctema y TO3BOHOYHBIX
(TpyO4aTas): rOJOBHOW M CIMHHOM MO3T, HEPBHI. YCIOXXHEHHE TOJIOBHOTO MO3ra
oT pbi0 10 MiekonuTamuXx. [losBieHue OONBIIMX MOMYIIApUM, KOPBI, 00PO3a U
M3BWIMH. ['ymMopanbHas peryiasiuus. Poib TOpMOHOB B JKM3HU JKUBOTHBIX.
[TonoBbie ropmoHbl. [lonoBoit numopdusm. Opranbl 4YyBCTB, MX 3HAayYEHUE.
Peuentopel. Ilpocteie u cnoxHbie ((haceTouHble) riaza y HacekoMbix. OpraH
3peHUss U clyXa y MO3BOHOYHBIX, UX YycJokHeHue. Opranbl 0OOHSHHUS, BKyca H
ocsi3aHus y OECrO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOW JIMHUU
y phIO.

[loBenenue KUBOTHBIX. BpoxnéHHoe u npuoOpeTéHHOE TMOBEIACHUE
(vHCTUHKT W HayyeHue). Haydenue: ycioBHble pedieKChl, WMIPUHTHHT
(3aneyatnienue), uHcalT (moctuxenue). [loseaenue: nuieBoe, 0OOPOHUTETHHOE,
TEppUTOpUANIbHOE, OpayHoe, uccieaoBarenbckoe. CTUMYIbI TOBEACHUS.

Pa3smHoXeHHE W pa3BUTHE >KUBOTHBIX. becrnosoe pa3MHOXKEHHUE: JeJeHHUE
KJIETKA OJIHOKJIETOYHOIO OpraHM3Ma Ha JBe, IIOYKOBaHME, (parMeHTaIus.
[TonoBoe pa3mHoxkeHue. IIpeumyniecTBo monoBoro pasMHoxeHus. I[lomoBeie
xene3pl. AnuHuku U ceMeHHUKH. [lomoBbie kieTku (rametsi). OTUIOAOTBOPEHUE.
3urorta. IlapteHorene3. 3apoasiieBoe pas3Butue. C(CTpoeHue sl NTULBL.
BuyTpuyTtpoOHOE  pa3BUTHE  MJIEKONUTAIOUIMX. 3apOJBIIIEBbIE  OOOJIOYKH.
[TnamenTa (metckoe MECTO). [TynounbIit KaHATUK (mynoBuHa).
[TocTaomOpuoHaibHOE pa3BUTHE: TpsMoe, Hempsimoe. Metamopdo3 (pa3BUTHE C
MIPEBPAILCHUEM ): TIOJTHBIN U HETIOJHBIMN.

Jlabopamopnusie u npaxmuueckue padomeul.

O3HakoMJIEHHE C OpraHaMu ONOPHI U JBUKEHHUS Y )KUBOTHBIX.

N3ydeHnne cnocoO60B MOTJIOMIEHHS MU Y KUBOTHBIX.

N3ydenue cnocoboB AbIXaHUs Y )KUBOTHBIX.

O3HaKOMIIEHHE C CHCTEMAaMH OPraHOB TPAHCIOPTA BEIIECTB Y KUBOTHBIX.

N3ydeHnrie NOKpOBOB Tea y JKUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y AKUBOTHBIX.

dopMUpOBaHUE YCIOBHBIX PEIIEKCOB y aKBAPUYMHBIX PHIO.

CrpoeHue fiflia 1 pa3BUTHE 3apOAbIIIA NTULIBI (KYPHUILBI).

3. CucreMaTH4ecKue rpynnbl :KMBOTHBIX

OCHOBHbIE KaTErOpMU CHCTEMATUKH JKMBOTHBIX. Buj kak OCHOBHas
cUCTEeMaThuecKkass Kareropusi XUBOTHbIX. Knaccudukamus xuBoTHbIX. CHcTema
AKUBOTHOTro Mupa. CucTeMaTHYeCKUE KaTEropuu AKUBOTHBIX (LIApCTBO, THI, Kjacc,



OTpsiZl, CEMENCTBO, POJ, BHUJ), MUX CONOJYMHEHUE. BbuHapHas HOMEHKIATypa.
OTtpakeHrne COBPEMEHHBIX 3HAHUM O MPOUCXOXKIECHUU M POJACTBE KUBOTHBIX B
KJIacCU(UKAIUU )KUBOTHBIX.

OnHOKIETOYHBIE JKUBOTHBIE — IIPOCTEHULLINE. Crpoenne u
KU3BHEACATEILHOCTh MpocTeimux. MectooOutanue u odpas xu3Hu. OOpazoBaHue
LIUCTHl TPU HEOJIAroMpUATHBIX YCIOBUAX cpelbl. MHorooOpasue NpoCTEHIIMX.
3HaueHue MPOCTEHIINX B MPUPOJAE U >KU3HU yesnoBeKka (0O0pa3oBaHHE OCaJOYHBIX
mopoJi, Bo30yautenu 3aboseBaHuii, cumMOuoTHYecKue BUABI). llyTn 3apakeHus
YeJIoBeKa U Mepbl MPO(HUIAKTUKH, BBI3BIBAEMbIE OJHOKIETOYHBIMHU KUBOTHBIMU
(MansIpUITHBIN TIa3MOU ).

Jlabopamopnsie u npaxmuueckue padomal

UccnenoBanue ctpoeHuss HHPY30puu-Ty(denbku U HaOmrojeHue 3a eé
nepenBxeHneM. M3yuenne xemotakcuca.

MHoroo0pa3ue npocTeiiux (Ha TOTOBBIX IIpenaparax).

NzroToBiienne Mozienu KIETKU npocteitimero (aMéonl, HHGY30puUu-TyPeTbKu

U JPyToe.).
MHOroKJ1eTO4YHbIE JKHBOTHBIE. KuieyHonoJoCcTHLBIE. OO6mias
XapaKTEePUCTHKA. MecTtooOuranue. Oco0Oennoctu CTPOCHHUS u

KUZHEACATEIbHOCTU. DKTOJEpMa M AHTOJAEpMa. BHYTPHUIOIOCTHOE M KJIETOYHOE
nepeBapuBanue nuiqu. Perenepanus. Pednekc. becnonoe pasmHoxeHue
(moukoBanue). IlomoBoe pasmHoxkeHue. ['epmadpomutuszM. PasznenbHONONBIE
KHILIEYHOIOJIOCTHBIE. MHuoroo0pa3zue KHILIEYHOIIOJIOCTHBIX. 3HaueHue
KHILIEYHOIIOJIOCTHBIX B MPUPOJE U KU3HM uesoBeKa. KopallsoBble MOJHINBI U UX
poJib B prihooOpa3oBaHUMU.

Jlabopamopnusie u npaxmuueckue padomeal.

UccnenoBanne CTpPOCHHS MPECHOBOAHOM THUAPBI M €€ NEepEeABUKEHUS
(IIKOJIbHBINA AKBApUYM).

UccnenoBanre mnuTaHus THAPHI AadHUSAMHU € IUKIONAaMH  (IIKOJBHBIN
aKBapuyM).

N3rortoBneHne Moaenu MpeCHOBOAHON THAPBHI.

Ilnockue, KpyrJible, KoJb4yaThle 4YepBU. OOmas XapakTEepUCTHKA.
OCc0OEHHOCTH CTPOCHHS U JKU3HEACATEIHHOCTU TUIOCKHUX, KPYTJIBIX U KOJIbYATHIX
yepBeid. MHoroo0Opa3ue uepseil. [lapasuTuyeckue MIOCKHE W KPYTJble YEPBHU.
[{ukabl pa3BUTHS MEYEHOYHOTO COCANBIINKA, OBIYBErO IIETHS, YEIOBEUYECKOU
ackapuabl. UepBH, WX TPHUCIOCOOJNICHUS K Tapa3sUTU3MY, Bpel, HAHOCUMBIH
YEJIOBEKY, CEIbCKOXO3MMCTBEHHBIM PpACTEHUSIM W JKUBOTHBIM. Mepbl 1O
MPEAYNPEKICHUIO 3apaXKEHUsl Mapa3uTUUYEeCKUMU 4YepBsiMH. Ponb depBel Kak
nmo4yBooOpaszoBaTeeil.

Jlabopamopnuie u npakmuyeckue padomeut.



UccnenoBanne BHENIHETO CTPOCHHS NOXKAEBOro uepms. HabOmroneHue 3a
peaKuueit JOKAEBOr0 YEPBS HA PA3APAKUATEIIH.

UccnenoBanre BHYTPEHHETO CTPOEHUS JOXKJIEBOTrO uepBi (HA TOTOBOM
BJIQYKHOM IIpernapaTe U MUKPOIIpEenapare).

N3yuyenue mnpucnocoOneHnil nmapa3uTUYECKUX 4YepBell K mapasuTusMmy (Ha
TOTOBBIX BJIQXHBIX U MUKpOTIpenapaTax).

Ynenucronorue. OOmas xapakrepuctuka. Cpeasl xu3Hu. BHemrHee u
BHYTPEHHEE CTPOCHHME  WICHHCTOHOTMX. MHoOroo0pasue  YJICHUCTOHOTHX.
IIpencraBurenu Kiaccos.

PakooOpaznbie. OCOOCHHOCTH CTPOEHUSI U )KU3HEICSITEIIbHOCTH.

3HadeHue pakooOpa3HbIX B MPUPOE U KU3HU YETIOBEKa.

[Taykoo6paznbie. OCOOEHHOCTH CTPOCHMS U JKU3HEIEITEIIBHOCTH B CBSI3H C
KU3HBIO Ha cyiie. Kienm — Bpenurenu KyJbTypHBIX PacCTEHUNM U Mepbl OOPBHOBI €
HuMu. [lapasuTudeckue KiIemu — BO3OYAUTENIM U TIEPEHOCYUKH OMACHBIX
Oose3Hel. Mepsl 3a1uThl OT Kiielei. Poib kiierieit B mouBooOpa3oBaHU.

Hacexombie. OCOOEHHOCTH CTPOCHUS M KU3HEIEATCIBHOCTU. PasMHOXKEeHNE
HACEKOMbIX M  TUObl  pa3Butus. OTpsanbl HacekoMbiX: [IpsMoxpeuibIe,
PaBHOKpBLIBIE, ITomyKeCTKOKpPHBIIBIE, YenryekpolLible, KecTkokphbuibie,
[lepennonuyaTokpeuible, JBykpbuible W Jpyrue. Hacekomble — NE€pPEHOCUUKHU
BO30ynuTeNe M Tapa3uThl YeloBeKa M JOMAIHUX >XUBOTHBIX. Hacexombie-
BpEOUTENN caja, Ooropoja, moiis, jeca. Hacekomble, CHHKAIOLIUE YUCIEHHOCTH
Bpeaurene pacreHuil. lloBeneHue HACEKOMBIX, WHCTUHKTBL. Mepsl 110
COKpAlICHUIO YHCICHHOCTH HACEKOMBIX-BpEIUTENEH. 3HAUYEHUE HACEKOMBIX B
IPUPOJIE U KU3HU YEIIOBEKA.

Jlabopamopnusie u npaxmuueckue padomeal.

HccnenoBanre BHEUIHErO0 CTPOEHUS HACEKOMOIro (Ha MPHUMEPE ManCKOro
AKyKa WU JPYTUX KPYIHBIX HACEKOMBIX-BpPEIUTENEH ).

O3HakoMJIEHHE C pa3IMYHBIMU TUMAMU Pa3BUTHS HACEKOMBIX (Ha MpUMeEpe
KOJIJICKITU ).

Mounarwocku. OOmas  xapakTepucTuka. MecTooOMTaHHUE  MOJUTIOCKOB.
CtpoeHre M TPOIECCHl >KU3HENESITEIbHOCTH, XapaKTepHbIE ISl OpPIOXOHOTHX,
JBYCTBOPYATHIX, TOJOBOHOTUX  MOJUTIOCKOB. YepThl  mpucmocoOIeHHOCTH
MOJUIIOCKOB K cpene oOutanus. Pa3MHOXKeHHE MOJUTIOCKOB. MHoroo0pasue
MOJUTIOCKOB. 3HaU€HHE MOJIJTIOCKOB B MPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopnule u npakmuueckue padomeul.

HccnenoBanre BHEUIHETO CTPOCHUS PAKOBUH ITPECHOBOJHBIX M MOPCKHX
MOJUTFOCKOB (paKOBUHBI 0€33yOKH, IEPIOBUIIbI, IPYAOBUKA, KATYIIKUA U IPYTHE).



Xopaosble. OOmas XapakTepUCTHKA. 3apOJbIIIEBOE Pa3BUTHE XOPAOBBIX.
Cucremaruueckue rpynmnbsl xopAaoBbeiX. lloatun becuepenHble (JIaHLIETHHK).
[Tonrun Yepennsie, nnu [103BOHOYHEBIE.

Pp10b1. O0m1as xapakrepuctuka. MecTooOMTaHHE U BHELIHEE CTPOCHUE PhIO.
OcoOEHHOCTH BHYTPEHHErO0 CTPOCHHMS M MPOLIECCOB KU3HENEATEIBbHOCTH.
[IprcniocoOneHHOCTh pbIO K ycnoBUsM oOutanusd. OTIHYUs XPALIEBBIX PHIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE W MuUrpauus pel0 B MpPUPOJE.
MHuorooOpa3ue pbiO, OCHOBHBIE CHCTEMAaTHYECKHE Tpynnbl pel0. 3HaUeHHe phid B
OPUPOJIE U KU3HM YEJIOBEKa. X03iCTBEHHOE 3HAUEHUE PBHIO.

Jlabopamopnsie u npaxmuueckue padoomeal.

HccnenoBanre BHEIIHETO CTPOCHMSI M OCOOCHHOCTEH MepeNBUKEHUST PHIOBI
(Ha mpuMepe XKUBOU pHIOBI B OaHKE C BOAOM).

HccnenoBanre BHYTPEHHETO CTPOEHUSI PbIOBI (HAa mMpuUMepe TOTOBOTO
BJIQXKHOTO TIpernapara).

3emHoBOAHBIe. OOmas xapakrepuctuka. MecTooOUTaHHE 3EMHOBOIHBIX.
Ocobennoctu BHEIITHETO u BHYTPEHHETO CTpOEHHUS, MPOLIECCOB
KU3ZHENEATEIbHOCTH, CBSI3aHHBIX C  BBIXOJIOM 3E€MHOBOJHBIX Ha  CYyIIY.
[Iprcnioco6IeHHOCTh 36MHOBOJHBIX K JKU3HU B BOJIE M Ha cyie. PazMHoxeHue u
pa3BHUTHE 3eMHOBOAHBIX. MHOrooOpa3ue 3eMHOBOJHBIX M UX OXpaHA. 3HAYCHUE
36MHOBOJHBIX B IPUPOJAE U )KU3HU YETIOBEKA.

IIpecmbikaronuecs. Oo6mas XapaKTEepUCTHUKA. MecrooOuTtanue
npecMbikatoruxcsd. OCOOEHHOCTH  BHEIIHET0 M BHYTPEHHEro  CTPOCHHS
npecMmbikaronuxcs.  [Iporeccsl  xu3HeneaTenbHOCTH.  [IpucmocoOIeHHOCTh
OPECMBIKAIOMIMXCS K JKM3HM Ha cyme. Pa3MHOXKEHHME H  pa3BUTHE
npecMmbikaronmxca. Perenepamus. MHorooOpasue MPECMBIKAIONIUXCS U UX
oxpaHa. 3HaYEHHUE MPECMBIKAIOIUXCS B IPUPOJE U KU3HU YEIIOBEKA.

HTuubl. O6mias xapakrepuctuka. OCOOEHHOCTH BHEITHETO CTPOSHUS MTHII.
Oco0GeHHOCTH BHYTPEHHETO CTPOEHHS U MPOLECCOB KU3HEACSITEIbHOCTU MTHII.
[Tpucnoco6nenust nrur k nonéty. [loBenenne. PasMHOXeHHE U pa3BUTHE TTHII.
3a6ota o motomctBe. Ce30HHBIC SIBICHHUS B JKH3HU MTHUIl. MUTpaluu MTHUI, UX
n3ydyeHne. MHorooOpasue MTHI. DKOJIOTHYECKHE TPyHmbl MTHI (110 BBIOOPY
YUHUTENS HA NpUMEpPE TPEX HKOJIOTMYECKHUX TPyHH € Y4ETOM pPacHpOCTpPaHEHUS
nTul B peruone). [IpucnocoOneHHOCTh NTHI K Pa3Iu4HbIM YCIOBHUSIM CpEJIbI.
3HaueHUe NTHUIl B IPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopnule u npakmuueckue padomeul.

HccnenoBanye BHEIIHETO CTPOEHUS U NIEPHEBOI0 MOKPOBA NTHULL (HA TpUMEpPE
yyuesa NTULl 1 Ha0opa NepheB: KOHTYPHBIX, TYXOBBIX U MyXa).

HccnenoBanre 0COOEHHOCTEN CKeleTa NTHLBL.



Muekonuraouiue. Ob6mas XapaKTePUCTHUKA. Cpenpl KU3HU
miekonuTaromux. OCOOEHHOCTH BHEIIHETO CTPOEHHUs, CKeleTa U MYCKYJaTyphl,
BHYTPEHHETO CTpoeHus. lIpomeccsl KU3HENEATENBHOCTH. Y CIOKHEHUE HEPBHOMN
cuctemsbl. IloBenenne miuekonuraromux. PasmHoxkeHue u pasButue. 3abora o
ITIOTOMCTBE.

[lepBo3Bepu. Opnomnpoxoansie (siueknanymue) U Cymuarble (HHU3IIHE
3Bepu). [lnanentapHbie MiekonuTaroue. MHoOrooopasue MIIEKONMUTAOMUX (IO
BBIOOPY YUHUTENS U3y4daroTcsl 6 OTPsIIOB MIIEKOMMUTAIONIMX HA MMPUMEPE JIBYX BUAOB
u3 Kaxjoro orpsana). Hacekomosinubie u Pykokpeuibie. I'pbi3yHsl, 3aiinieoOpa3Heble.
Xumneie. Jlactonorue n Kuroobpasusie. [lapHokonbiTHRIe 1 HenmapHOKOIBITHEIE.
[Tpumatel. CemelicTBa oTpsiia XHUIHbIE: CO0OAYbH, KOIIAaYbH, KYHbU, MEIBEKbH.

3HaueHUE  MJICKONMUTAIOIIMX B  IPUPOJE M KU3HM  4YEJOBEKA.
Minekonuraronime — MEPeHOCUUKU BO30YIHTENIeH omacHbIX 3aboseBaHuil. Mepsl
00pbOBI ¢ TpbI3yHaMU. MHOT000Opa3ue MIEKOMUTAIOIIUX POJHOTO Kpas.

Jlabopamopnsie u npaxmuueckue padomal.

HccnenoBanrie 0coOEHHOCTEN CKeNleTa MICKOMUTAIOIINX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CHCTEMbI MIICKOTTUTAIOIIHX.

4. Pa3BuTHe )KMBOTHOTO MUpPa Ha 3emuie

OBOJIIOIIMOHHOE pa3BUTUE JKUBOTHOIO MHpa Ha 3emiie. Y CIOXKHEHHE
KUBOTHBIX B IpoLEcce 3BOMIOIMHU. [[oKa3aTenbCcTBa 3BOJIOLMHUOHHOIO PA3BUTHS
®KUBOTHOro Mwupa. Ilaneontonmorus. Nckomaemble OCTaTKH KUBOTHBIX, HX
uzyuyeHue. Meroabl W3ydeHHs] HMCKONAEMbIX OCTAaTKOB. PecTaBpanus IpeBHUX
AKUBOTHBIX. «KHBbIE UCKOIIAEMBbIE)» KUBOTHOTO MUpA.

KuszHp KMBOTHBIX B BojJe. OIHOKJIETOUHBIE >KMBOTHBIE. [IponcxoxneHue
MHOTOKJIETOUHBIX >KHBOTHBIX. (OCHOBHBIC 3Tallbl SBOJIOIUU OECIIO3BOHOYHBIX.
OcCHOBHBIE 3Tallbl HBOJIIOLNH I03BOHOYHBIX KUBOTHBIX. BbIMEpIINE KUBOTHBIE.

Jlabopamophuie u npakmuyeckue padomeoi.

HccnenoBanne nCKONAaeMbIX OCTaTKOB BBIMEPIINUX KUBOTHBIX.

5. 7JKuBoTHbBIE B IPUPOAHBIX COO0IECTBAX

KuBotHble U cpefa oOuTaHus. BnusiHue cBeTa, TeMIepaTypbl U BIAKHOCTU
Ha KUBOTHBIX. [[prcrocOOIEHHOCTH JKUBOTHBIX K YCIOBHSIM CPEIbl OOUTaHUS.

[lonynsiuuu >KUBOTHBIX, UX XapaKTEpPUCTUKH. OIUHOYHBIA M TPYNIOBOM
oOpa3 xu3HU. B3auMOoCBs31 KUBOTHBIX MEXKy COOOM U ¢ IPYTUMH OpraHU3MAaMH.
[TumeBbie CBSA3W B MPUPOAHOM coobimiecTBe. [IuimeBbie ypOBHH, dKOIOTHYECKAS
nupamMujia. JKOCUCTEMA.

KuBoTHbld MHUP TOpUPOAHBIX 30H 3emiau. (OCHOBHbIE 3aKOHOMEPHOCTH
pacnpeneneHus )KMBOTHBIX Ha uiaHeTe. dDayHa.

6. 7ZKMBOTHBIE U YeJI0OBEK



Bo3gnelictBue 4enoBeka Ha JKUBOTHBIX B IIPUPOAC: INPSAMOE U KOCBEHHOE.
[IpoMbICIOBBIE )KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeeHne nmpoMbIcia KUBOTHBIX
Ha OCHOBE Hay4YHOT'O ITOAXOA. 3arpsA3HEHNE OKPYKAIOIIEH CPEIbI.

OpomaimiHuBaHue >KUBOTHBIX. Celekuusi, MOpoAbl, UCKYCCTBEHHBIH OTOOD,
JUKHE TPEAKHU JOMAIIHUX >KMBOTHBIX. 3HAYEHUE TOMAIIHUX JKUBOTHBIX B KU3HHU
yenoBeka. JKUBOTHBIE CEIIBCKOXO3SUCTBEHHBIX yroauid. Mertoasl OOphOBI €
YKUBOTHBIMU-BPEAUTEISMHU.

l'opon kak oco0as HWCKYCCTBEHHAas Cpela, CO3[aHHas YeJIOBEKOM.
CuHaHTpONHbIE BUABI KMBOTHBIX. YCIOBUS HMX OOHWTaHMs. becrno3BOHOYHBIE U
NO3BOHOYHBIE JKMBOTHBIE TOpPOJa. AJanTanusl XUBOTHBIX K HOBBIM YCIIOBHSIM.
PexpeanimoHHbIi mpecc Ha JKUBOTHBIX JUKMX BHJIOB B YCIOBHUSIX TIOpOJA.
besnangzopHble  nomMamHue — KUBOTHBIE.  IluTtoMHMKM. — BoccraHoBieHue
YUCJIICHHOCTH PEIKUX BHUAOB IKUBOTHBIX: 0CO00 OXpaHsieMble MPUPOJHBIE
tepputopun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHUs >KUBOTHOTO
MHpa.

9 KJIACC

1. YesoBeK — 0MOCONMAJILHBIN BT

Hayku o udenmoBeke (aHatomusi, (PU3MOIIOTHS, TICUXOJIOTHS, aHTPOIOJIOTHS,
TUTUEHA, CAaHWUTApUs, OHKOJOTWs 4YelloBeKa). MeToapl Uu3yyeHus OpraHus3ma
YyeJoBeKa. 3HAUYEHWE 3HAHUM O YEJIOBEKE JMJISI CAMOIIO3HAHUS W COXPaHEHUs
310poBbsi. OCOOEHHOCTH YeIOBEeKa Kak OMOCOIMATBHOTO CYIIECTRA.

Mecto 4enmoBeKa B CHUCTEME OpPraHMYecKoro mupa. YenoBek Kak 4YacThb
npupoabl. CHUCTEMATHYECKOE TIOJIOKEHUE COBPEMEHHOro uenoBeka. (CXOACTBO
YyesoBeKka ¢ MiekonuraromuMu. OTIHYKE YelIOBeKa OT MpUMartoB. JlokazarenbcTBa
KUBOTHOT'O MPOUCXOXKIECHUS yenoBeka. UenoBek pa3yMHbIA. AHTPOIOI€HE3, €ro
sTanbl. buonormdeckue © - coluanbHbie (HAKTOPHl CTAHOBICHHS UEJIOBEKa.
YenoBedeckue pacsl.

2. CTpyKTypa OpraHusMa 4eJjiOBeKa

Crtpoenre U XUMHUUYECKHI cOCcTaB KiIeTKH. OOMEH BEIIECTB U MPEBpAIICHUE
SHEPruu B KieTke. MHOrooOpasue KIETOK, uxX jaelieHne. HykjienHOBbIE KUCIOTHI.
I'enpr. XpoMocoMbl. XpoMOCOMHBIM Habop. Mwurto3, meio3. CoMarnueckue u
nosioBble KJIeTKU. CTBOJOBBIE KIETKUA. TUNBI TKaHEH OpraHu3Ma uYeJoBeKa:
ANUTENUAIbHBIE, COCMHUTENbHbIC, MbIIIeUHble, HepBHAs. CBONCTBA TKaHEH, HUX
¢yakiuu. Opranbl W cuUcTeMbl opraHoB. OpraHm3m Kak €IWHOE IIeJIoe.
B3anMocBsi3b OpraHoB U CUCTEM KaKk OCHOBA TOMEO0CTAa3a.

Jlabopamopnule u npakmuueckue padomeul.

N3yueHne  MHKPOCKONMUYECKOTO  CTPOCHMUSI  TKaHed (HA  TOTOBBIX
MHUKpOIIpenaparax).

Pacno3naBanue opraHoB U CUCTEM OPraHOB YeJIOBEKa (110 TabauIam).



3. HeiiporymopaJibHasi peryJjsius

HepsHas cuctema yenoBeka, €€ opranusanus U 3HayeHue. HerpoHsl, HEpPBHI,
HepBHBIE y31bl. Peduiekc. Pednexkropnas myra.

Peuenropsl. [IByxHEeHpOHHBIE M TpEXHEUPOHHBIE pe(IECKTOPHBIE IYTH.
CnuHHOM MO3T, ero ctpoeHue U QpyHkiuu. Peduekcrsl cnuaHoro mMosra. ['ooBHOM
MO3r, ero ctpoeHue u ¢yHkuud. bonpmme nomymapus. Pediaekcsl rosoBHOTro
Mosra. besycioBHbIe (BpOXXIEHHBIC) U YCIOBHBIE (MPUOOPETEHHBIE) pedIIeKCHI.
Comaruyeckasi HepBHasi cucteMa. BeretaTuBHas (aBTOHOMHas) HEpBHAsI CUCTEMA.
Hepshas cucrema kak eauHoe uenoe. Hapyienus B paboTe HEpBHOM CHCTEMBI.

I'ymopanbHas perymsnuss GyHKUMHA. OHIOKpUHHas cuctema. JKenesbl
BHYTpEHHEN cekpeunu. JKene3pl CMEIIaHHOW ceKkpeuuu. ['OpMOHBI, UX pOJb B
perynsiuuu  GU3HOJIOTHYECKUX (YHKUIMHA OpraHu3Ma, pocTa U  Pa3BUTHSL.
Hapymenue B pabore 3HAOKpUHHBIX ken€3. OcoOeHHOCTH pedIeKTOpHON H
TYMOPAJIbHOM PEryNsaiu GyHKIUNA OpraHu3ma.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydeHne rogoBHOTO MO3ra 4ejaoBeKa (10 MyJsiKaM).

N3ydeHne n3MeHeHus: pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa u IBUKEHHUE

3HaueHUE OMOPHO-ABUTATENbHOIO annapaTa. CKeJeT 4eI0BeKa, CTPOCHHUE €TI0
otnenoB U GyHKiMU. KocTH, X XMMHUYECKHI COCTaB, CTpOe€HHE. THUIBI KOCTEH.
Poct kocreil B nnuHy u TonmuHy. CoeguHenne kocteil. Ckener royioBbl. Ckener
TynoBumia. CkejaeT KoHeYHocTed M UX MosicoB. OCOOEHHOCTH CKeJeTa YesOBeKa,
CBSA3aHHBIE C MPSMOXO0XKICHUEM U TPYJIOBOU EATEIBHOCTHIO.

Mpimieunass cucrema. CtpoeHue W (QyHKIMHM CKeJIeTHBIX Mo, Pabota
MBIIIIL: CTaTHYeCKass M JAMHAMHUYECKas, MBIINIBI Crudarenu u pasrudarei.
VYtomnenue wpimn. I'mnommnamusa. Ponbs  gBUraTteilpHOM  aKTUBHOCTH B
COXpaHEHHH 30POBbSI.

Hapymenuss onopHo-nBUraTtesnbHOM CUCTEMBbl. Bo3pacTHble W3MEHEHUS B
ctpoeHnn kocrte. Hapymenune ocanku. llpenynpexnaeHne HMCKpUBICHUS
MO3BOHOYHMKA W pa3BuUThs 1iockoctonwus. [Ipodunaktuka tpaBmatusma. [lepBas
IIOMOIL IPHU TPaBMax ONOPHO-ABUTaTEIBHOIO ammapara.

Jlabopamopnbsie u npakmuueckue padomul.

HccnenoBanne CBOWCTB KOCTH.

N3ydenue cTpoeHust KocTen (Ha MyJIsxKax).

N3ydenne cTpoeHust HO3BOHKOB (Ha MYJISIKaX).

Onpenenenne ruOKOCTH MO3BOHOYHUKA.

N3mepenne Maccsl U pocTa CBOEro OpraHu3ma.

N3yueHne BIUAHUSA CTaTUYECKOW M JTHUHAMUYECKOM HArpy3KH Ha YTOMIJICHUE
MBIIIIII.



BrIsiBIEHME HapyIIEHUS OCAHKH.

Onpenenenue Npu3HAKOB INIOCKOCTOIIHS.

Oxka3zaHue nepBOM NOMOILH ITPH MMOBPEKACHUM CKEJIETa U MBIIILI.

5. BHyTpeHHss cpeaa opranusma

Buytpennsss cpena u e€ QyHkuuu. DopMeHHBIE DSJIEMEHThl KpPOBH:
SPUTPOLIUTHI, JIEUKOUUTHI U TpoMOOLUUTHI. ManokpoBue, ero npuuuHbl. KpacHsiit
KOCTHBIA MO3T, €ro pojib B opranusMme. Ilnazma kpoBu. [10CcTOSSHCTBO BHYTpEHHEMN
cpenbl (romeocrta3). CBépTeiBaHuME KpoBU. ['pynmbl kpoBu. Pesyc-gaktop.
IlepenuBanne kpoBu. JJOHOPCTBO.

Nvmynuter u  ero Buabl. @DakTopbl, BIUSAOIIHKE HAa UMMYHUTET
(mproOpeTéHHble UMMYHOJAE(MUIIUTHI): PAJAUALMOHHOE OOJyuYeHHE, XUMHUYECKOe
OTpaBJieHUE, TOJ0JlaHue, BOCHajeHue, BUpycHble 3a0osieBanusi, BUY-undekims.
BunoukoBas xenes3a, nuMmdaTuueckue y3iibl. BakiuHbel U JedeOHbIE CHIBOPOTKHU.
3nauenue padot JI. [lactepa u .M. MeunukoBa 1o u3y4eH1I0 UMMYHUTETA.

Jlabopamophule u npaxmuyeckue padomeoi.

N3ydeHne MHKPOCKONMYECKOTO CTPOEHUS KpPOBHU YEJIIOBEKAa M JIATYIIKU
(cpaBHEHHE) Ha TOTOBBIX MUKpOIpenaparax.

6. KpoBooOpamenue

Opransl kpoBooOpamienus. CtpoeHne u paboTa cepAuna. ABTOMaTHU3M
cepaua. CepaeuHbld IUKI, €Tr0 JJIUTEIBHOCTh. bBONBIION W Majblil Kpyru
KpoBooOpaiieHus. JIBmkeHue kpoBu 1o cocynam. Ilynsc. Jlumdatunueckas
cucreMa, JUMQPOOTTOK. Perynsamus aesTenpHOCTH cepiaua U cocyaoB. I'mruena
Ceple4yHO-coCyIucTo  cuctembl.  llpodumiaktuka  cepAeuHO-COCYIUCTBIX
3aboneBanuii. [lepBas moMoIs mpu KPOBOTCUSHUSIX.

Jlabopamopnbsie u npakmuueckue padomal.

N3mepenue KpOBSIHOTO JaBIICHUS.

OnpeneneHue mynbca W 4YUCIa CEPACYHBIX COKPAUIEHUI B IIOKOE U IIOCIE
JO3UPOBAHHBIX (PU3NUECKUX HATPY30K Yy YEJIOBEKa.

IlepBast momoIb PU KPOBOTEUECHUSIX.

7. [AbIxaHue

Hpixanue u ero 3HaueHwe. Opranbel AbixaHusd. JIérkue. B3auMocBs3b
CTpoeHHs M (PYHKUMHA OpraHOB JbIXxaHusA. ['a3000MeH B JErKUX U TKaHAX.
KnsnenHass €MKOCTh NETKMX. MexaHu3Mbl AbIXaHWA. [[pIXaTelbHBIE JBHKCHMS.
Perynsuus npixanus.

Nudexunonusie 007€3HU, Mepefaroluecs 4epe3 BO3AyX, MpeaylnpexIeHue
BO3IyLIHO-KaneabHbIX  MH(peknuil. Bpen TtabakokypeHus, ynorpeOiacHHUsS
HAapKOTHMYECKUX M ICUXOTPONHBIX BemecTB. Peanmmanmsa. OxpaHa BO3AYLIHOM
cpeasl. OkazaHue NepBOM MOMOIIM IPH MOPAKEHUH OPTaHOB JBIXaHHUS.

Jlabopamopnuie u npakmuyeckue padomeut.



N3mepenue o6xBaTa rpyJHOM KJIETKH B COCTOSTHUU BJIOXa U BbIAOXA.

Ornpenenenue 4acTOThl AbIxaHusl. BiusiHue pa3nuuHbix (DaKTOPOB HA YACTOTY
JIbIXaHUS.

8. IluTaHue U NUUIEBApEeHHE

[IuTaTenpHble BEHIECTBA M NUILEBBIE MPOAYKTHI. [luTaHue u ero 3HavYeHUE.
[MumeBapenue. Opranbl MUIEBApEeHUS, UX cTpoeHUE U (QyHKIUU. DEpMEHTHI, UX
poJib B nuieBapeHuu. [lumeBapenre B poTOBOM MOJOCTH. 3yObl U yXOJ 32 HUMH.
[IumeBapenne B XenyAke, B TOHKOM KU B TOJCTOM KullleyHHKe. BcacbiBanue
NUTATENILHBIX BeleCTB. BecackiBanue Boabl. [IumieBapuTeabHbie Kene3bl: IeYeHb U
NOKETYI0UHAS KeJe3a, UX POJib B MUILIEBAPECHUH.

MukpoOrUoM YeJIOBeKa — COBOKYMHOCTh MHUKPOOPTaHU3MOB, HACEISIOIINX
OpraHu3M uesioBeka. Perymsiuus numieBapeHus. MeToabl H3yUYE€HUsT OpPraHoB
numieBapenusi. Padoter W.I1. ITaBnosa.

I'mruena nuranus. [IpenynpekaeHUE TIUCTHBIX M KETYTOYHO-KHIIEUHBIX
3a00JIeBaHMi, THUIIEBBIX OTpaBlIeHWW. BiusHME KypeHHss H aJKoroysi Ha
MUILEBapEHUE.

Jlabopamopnsie u npaxmuueckue padomal.

UccnenoBanue neicTBus PepMEHTOB CIIOHBI HA KpaxMall.

HaGmronenue nelicTBUs KeNMyI0YHOTO COKA Ha OEKH.

9. O0OMeH BelIeCTB U NMpeBpallieHUe YHEPTrUun

OOmeH BelIecTB U TMpeBpalleHWe »JHEPruM B OpraHU3Me 4eloBeKa.
[Inactuueckuit u sHepreTrueckuii ooMeH. OOMEH BOJIBI U MHHEPAJIbHBIX COJIEH.
OOmeH OenKkoB, YIJIeBOIOB U )KMPOB B opranusme. Perymnsuus oOMeHa BEIIECTB U
IpEeBpaIICHUsI SHEPTUU.

Butamunel 1 ux ponp aua opranusma. [locTtymieHne BUTAaMHHOB C MHUIIEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMHHO3bI M THIIOBUTAMHHO3bl. COXpaHEeHUE
BUTaMHUHOB B IHIIIE.

Hopwmbl u pexum nutanus. PanronansHOoe muTtanue — GakTop YKPEIUICHUS
310poBbs. Hapymienne oOMeHa BEIeCTB.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne coctaBa NpOAYKTOB MUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KaJTOPUUHOCTH MUIIIH.

Croco6bl coXpaHeHUs] BATAMUHOB B MUIIEBBIX MPOTYKTaX.

10. Koxka

Ctpoenne u ¢ynkuuun koxu. Koxka u e€ mnpousBognble. Koxka wu
TepMoperyisaius. BrusHue Ha KoKy (akTOpOB OKPYKAIOIIEH CPEIBI.

3akanuBaHue U ero posib. CriocoOwl 3aKanuBanus opranu3Ma. [ urneHa Koxw,
TUTHEHUYECKHE TpeOOBaHUS K OJekKIe U O00yBU. 3a0ojieBaHUS KOXH U HX



npeaynpexaenus. [IpopunakTrka u neppasi MOMOIIb MPU TETUIOBOM U COJTHEYHOM
yaapax, 0’Korax 1 00MOpPOKEHHUSX.

Jlabopamopnuie u npakmuueckue padomeal.

HccenenoBanue ¢ MOMOIIBIO Yl TBUIBHOM U JIAOHHON CTOPOHBI KUCTH.

OrnpeneneHne KUPHOCTH PA3TUIHBIX YYACTKOB KOXKH JIHMIIA.

Ornrcanue Mep Mo yXoAy 3a KOXKeH JIinila U BOJIOCaMH B 3aBUCUMOCTH OT THIIa
KOXHU.

Ornrcanne OCHOBHBIX TMTUEHUYECKUX TPeOOBaHUH K Ok A€ U OOYBHU.

11. Beigesenue

3nauenue BbiaeneHus. Opranbl BbiaeneHus. OpraHbl MOYEBBIACTUTEIHHOM
CUCTEMBI, MX CTpoeHHE W (PYyHKIUU. MHUKPOCKONMUYECKOE CTPOCHHUE TOUYKHU.
Hedpon. O6pazoBanrie Mmouu. Perymsmus MoueoOpa3oBaHUsS U MOYECHCITYCKaHMUS.
3a00eBaHNs OPraHOB MOYEBBIJICTUTEILHON CUCTEMBI, UX MPEAYIIPEKICHNUE.

Jlabopamophule u npaxmuyeckue padoomeol.

OrnpeneneHne MECTOMOJIOKEHUS MOYEK (Ha MYJISIKE).

Ornucanune mep TpoPuIakTUKU 00JIe3HEN TTOYCK.

12. Pa3MHOKeHUe ¥ pa3BUTHE

Opransl penpoaykiuu, crpoeaue U Qynknuu. [lonoseie xkenesnl. [lonoBbie
kiaetkd.  OmnomoTBopeHue.  BuyTpuyTtpoOHoe — pa3Butue. Biusnue  Ha
AMOpHOHATBHOE pa3BUTHE (PAKTOPOB OKpyxarouieit cpeanl. Poasl. Jlakramus. Poct
u pa3Butue pebénka. IlomoBoe co3peBanme. HacnegoBanue mnpu3HAKOB Yy
yesioBeka. HacnencrBenHnble Oosie3HU, UX TPUYMHBI U Tpeaynpexaenue. Habop
XpOMOCOM, TOJIOBBIE XPOMOCOMBI, TI€Hbl. POJIb TEHETMYECKMX 3HAaHMU IS
IUTAaHUpOBaHUs ceMbu. WHpekuuu, mnepenarommecs TMOJOBBIM —TYTEM, UX
npoduIaKkTUKa.

Jlabopamophsie u npaxmuueckue padomeal.

Onucanue OCHOBHBIX Mep MO NpodUIaKTHUKE WHQEKIIMOHHBIX BHUPYCHBIX
3aboneBanuii: CITN]] u renaTur.

13. Opranbl 4YyBCTB U CEHCOPHbIE CHCTEMbI

Opransl 4yBCTB U UX 3HaueHHe. AHanu3aTopbl. CeHCOpHbIE cucTeMBI. ['11a3 u
3penre. Onrtuueckas cucrema ria3za. (CeTdarka. 3pUTEIbHBIE PELENTOPHI.
3purenbHoe BocnipusiTie. Hapyuienus 3peHus U ux npuyuHbl. [ uruena 3peHus.

VY¥xo0 m cayx. Ctpoenne u (GyHKIMH OpraHa ciayxa. MexaHu3m paboThI
ciayxoBoro ananuzaropa. CiyxoBoe Bochpusatrhe. HapyiieHuss ciyxa W uUX
NpUYUHBL. ['Uruena ciyxa.

Opransl paBHOBECHSI, MBIIEYHOTO UYYyBCTBA, OCSA3aHUSA, OOOHSHHS U BKYycCa.
B3anmopencTBrue CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopnuie u npakmuyeckue padomaol

OrnpeneneHue OCTPOTHI 3pEHUSI Y YET0BEKa.



N3yuyenue ctpoeHus opraHa 3peHus (Ha MyJIsKe U BJIaXKHOM IIpenapare).

N3yuyenue cTpoeHust opraHa ciyxa (Ha MyJsKe).

14. IloBeaeHne U ICUXUKA

[Ilcuxuka u mnoBeneHue uenoBeka. [lOTpeOHOCTM M MOTHBBI MOBEACHUS.
ConumanbHas 00YyCIOBIEHHOCTh NOBEACHUS ueioBeka. PeduexTopHas Tteopus
noBesieHus. Briciias HepBHas JeATENbHOCTh desioBeka, paborel .M. CedeHona,
W.II. IlaBnoBa. MexanuzM o00Opa3oBaHMs YCJIOBHBIX pediiekcoB. TopMokeHHeE.
JluHamuueckui crepeoTull. Posib TopMOHOB B moBeacHuu. HacineacrBeHHble U
HEHACJIEICTBEHHbIE TPOrpaMMbl TOBEACHUS Yy uenoBeka. [IpucrnocoOuTenbHBbIM
XapaKTep NOBEAECHUS.

IlepBast m BTOpas curHajgbHble cucTteMbl. [lo3HaBarenbHass IEATEIBHOCTH
mo3zra. Peub u wmpiuuieHue. I[lamsate n BHUMaHue. OMouuu. MHauMBuUayanbHbIE
OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakKTep, OJapEHHOCTD.
Tunsl BeicIIel HEPBHOW NEATETLHOCTH U TeMriepameHnTa. OcoOeHHOCTH TCUXUKH
yesioBeka. [ uruena gpusmveckoro U yMCTBEHHOTO Tpynaa. Pexum Tpyna u oTasixa.
CoH u ero 3HaueHue. ['uruexa cHa.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydeHne KpaTKOBPEMEHHON aMSATH.

Omnpenenenne 00bEMa MEXaHUYECKOM U JIOTHUECKON MaMSATH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTUYECKOT'O MBIILICHHUS.

15. Yes10BeK U OKPYXKAKOIIAA Cpeaa

YenoBek U OKpysKarolas cpejia. JKoJorundeckue GakTopbl U UX JeHCTBUE HA
OpraHrW3M YeJIOBEKa. 3aBUCHUMOCTb 3J0pOBbSI 4YEIOBEKAa OT COCTOSHUSA
OKpYy>Karomiel cpefbl. MUKPOKIUMAT KUIbIX moMemeHuil. CoOmroeHrne mpaBuil
NOBEJEHUS B OKPYKaIOUIEH Cpelie, B ONACHBIX U YPE3BhIUAMHBIX CUTYaALIHSIX.

310pOBbE YEJNOBEKAa KAaK COLMalbHAasl LEHHOCThb. PaKTOphl, HapyIlIAOUIUE
3I0pOBbE: THUMOJMHAMHUS, KypeHHUE, YIOTpeOJIeHUEe alKorojsi, HapKOTHUKOB,
HecOaaHCUPOBAaHHOE MHUTAaHUE, CTPecC. YKpEIJIEeHHE 370pOBbS: ayTOTPEHMHT,
3aKajJMBaHUE, ABUTaTEIbHAA aKTUBHOCTh, cOamaHcUpoBaHHOE nutaHue. Kynbrypa
OTHOLIEHUS] K COOCTBEHHOMY 3[0pPOBBIO M 3J0POBBIO OKpyXaromux. BcemupHas
OopraHu3anus 3ApaBOOXPAHEHUS.

YenoBek kak yacTh Ouochepbl 3emian. AHTPOIOTeHHBIC BO3JEHCTBUA Ha
npupony. Ypoanuzanus. Husunuzanus. TeXHOreHHbIe U3MEHEHUS B OKPY KaroIiei
cpene. CoBpeMeHHBIE I100aIbHBIE SKOJIOTHYECKHE MPOOIeMbl. 3HaUCHHE OXPaHBI
OKpPY’KarOLIEN Cpepl I COXPAHEHUS YEI0BEYECTBA.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHMS I[TPOTPAMMEI 110
BHOJIOI' M1 HA YPOBHE OCHOBHOT'O OBIIIEI'O OFPA30OBAHI
(BA3OBBIN YPOBEHD)

OcBoenne yueOHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO OOECHEUYUTh JOCTUKEHHUE CIEAYIOUUX O0ydYaromuMUCs
JMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTrPaMMBI 10 OMOJIOTUU OCHOBHOT'O
oOmiero  00pa3oBaHUs  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYYaromuXxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuiupeHue OmnbITa ACSATEILHOCTH HAa €€ OCHOBE W B MPOIECCE pealu3aluu
OCHOBHBIX HAaIPABJICHUH BOCIIUTATEIBHON JESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM JIESITEIIBHOCTU TIPH BBITIOTHEHUN
UCCJICJIOBAaHUN U NMPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIIH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

OTHOIIIEHHE K OMOJOTUU KaK K BaXKHOW COCTABIISIIOIICH KYJIbTYpbl, TOPAOCTD
3a BKJIQJI POCCHUMCKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MHPOBOI OHOIOTHYECKOM
HayKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

TOTOBHOCTh OLIEHHWBAaTh MOBEIAEHUE M IMOCTYNKH C MO3ULUUA HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTHYECKOM KYJIbTYpBHI;

NOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O ACIEKTa AESTEIbHOCTH YEIOBEKA B
MEIUIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

NOHWMAaHWE PO OHOJIOTUU B (POPMUPOBAHUHU DCTETUUYECKON KYIBTYPHI
JUYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha 30POBBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHHE, COOIIO/IEHNE TUTUEHUIECKUX TPABUI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peEryspHas Quzndeckas
AKTHUBHOCTb);

OCO3HAHUE MOCIEICTBUI M HENPUATHE BPEIHBIX NMpUBBIUEK (ynoTpeOieHue
aJIKOroJisi, HApKOTHKOB, KypeHHEe) U HUHBIX (opM Bpema st (U3UYECKOTO U
MICUXWYECKOTO 3/I0POBBS;



coOmroieHne mpaBuil O€30MaCHOCTH, B TOM YHUCJIE HABBIKM 0O€30IacHOro
MOBEJCHUS B IIPUPOJTHOM CpEJIE;

c(OpMHPOBAHHOCTh HaBbIKAa pe(diieKcuH, yOpaBlieHWEe COOCTBEHHBIM
AMOIMOHATBHBIM COCTOSTHUEM,;

6) TPy10BOr0 BOCIIMTAHMS

AKTUBHOE ydYacTHUE B pEHICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alluy, HACEJIEHHOrO IMYyHKTa, Kpas) OMOJOTHMYEeCKON u
AKOJIOTUYECKON HampaBJIEHHOCTH, UWHTEPEC K MPAKTUYECKOMY HU3YUYEHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

OpUEHTAIIUSI HA MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B
00J1aCTH OKpY>Kaloule cpeibl;

OCO3HAHHUE YKOJIOTMYECKUX MTPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B TPAKTHYECKOW JEATEIIBHOCTU HSKOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

OpUCHTAIMS HAa COBPEMCHHYI) CHCTEMY HAy4YHBIX MpeJCTaBICHU 00
OCHOBHBIX OMOJOTMYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBS35iX 4YeJIOBEKa C
IIPUPOTHON U COLIMAJIBHOM CPEIOu;

NOHUMAaHUE POJIM OHOJOTUYECKOW HAaykKM B (OPMUPOBAHHHM HAYYHOTO
MUPOBO33PECHUS;

pa3BUTHE HAay4YHOU JIFOOO3HATENBHOCTH, MHTEpeca K OMOJOTUYECKON Hayke,
HABBIKOB MCCJIEA0BATEIbCKON IEATEIIbHOCTH;

9) agjanTauuy o0y4auerocsi K M3MEeHSAIOIMMCS YCJIOBUAM CONUAIBHOM
U NPUPOIHOH Cpebl:

aZIeKBaTHAasl OLIEHKA U3MEHSIOIIMNXCS YCIOBHIA;

NPUHATHE pelleHus (MHAMBUAYAJIbHOE, B TPYIINE) B HU3MEHSIOLIUXCSA
YCIIOBUSIX HA OCHOBAHHMH aHA/IM3a OMOIOTHYECKOi HHpOpMaIINH;

IUJTAHUPOBAHUE JIEMCTBHMM B HOBOM CHUTyallud HAa OCHOBAaHMM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUS MIpOrpaMMbl 1O  OHOJOTHH
OCHOBHOrO 00111er0 00pa3oBaHusl, JOJDKHBI OTPa)KaTh OBJAJEHUE CIEIYIOIUMHU
YHUBEPCAIbHBIMU YUYEOHBIMU JEHCTBUSIMU:

ITo3naBaTeJbHBbIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

1) 6a3oBbIe JJOrHYECKHE IEUCTBUSA:



BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OHOJIOTHYCCKHUX
00BEKTOB (SIBICHUA );

YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KIACCH(PUKANMNA OUOIOTHICCKUX
OOBEKTOB (SIBICHUM, MPOIIECCOB), OCHOBaHUA [Jisi OOOOIIEHUS U CpPaBHEHWUS,
KPUTEPHUH MPOBOJIMMOT0 aHAJIN3A;

C yu4€TOM MpPeJJI0KEHHON OMOIOTUYECKOH 3a/1a4M BBISIBISTh 3aKOHOMEPHOCTHU
U TIPOTHUBOPEUYHS B paccMaTpUBaeMbIX (akTax W HAONIOMCHHUAX, NpeIararh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHH;

BBISBJIATh JCPUITUTHI MHPOPMAIMK, JAHHBIX, HEOOXOIUMBIX IS PCIICHHUS
IIOCTABJICHHOM 3a]1a4H;

BBISBJISATh NMPUYMHHO-CJICJACTBCHHBIC CBSI3M TPU HM3YYCHUU OWOJIOTHUYCCKHX
SIBJICHUA WM TIPOILIECCOB, JIeJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX YMO3AaKIIOUCHUH, YMO3AKIIOUCHUN 10 aHAJIOTHH, (POPMYIHPOBATh
TUIIOTE3bl O B3aUMOCBSI3SIX;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO pEIICHHS YYCOHOW OHOJIOTHYECKOU
3ajlaud  (CpaBHUBAaTh HECKOJIBKO BapUAHTOB pEIICHUS, BBIOMpATh HamOoOJCe
HOJIXOJISAIIUN C Y4ETOM CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUCB).

2) 6a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEILCKUI HHCTPYMEHT IMMO3HAHUS;

dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIlul, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIIMBATh
MUCKOMOE U JIaHHOE;

dbopMupoBaTh TUMOTE3y 00 HUCTHHHOCTH COOCTBEHHBIX CYXKICHHH,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH 1O CAaMOCTOSATEIBLHO COCTaBICHHOMY IUIaHY HaOJIOEeHHE,
HECJIOXKHBIM OMOJIOTUYECKUN OKCIEPUMEHT, HEOONBIIOEe HCCIeOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH OHOJIOTHYECKOro 0OBbeKTa (IMporiecca) HU3ydeHUs,
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€H W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEX1y COO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh WH(MOPMAIINIO, TIOTYUYECHHYIO
B XO/JI¢ HAOJIIOICHUSI M DKCTICPUMEHTA;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBLI MO pPe3yJbTaTaM
MPOBENEHHOTO HAOMIOACHUS, JIKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OIEHKH
JIOCTOBEPHOCTH TOTYYEHHBIX BEIBOJIOB M 000OIICHUH;

POTHO3UPOBATh BO3MOXXHOE JajbHEHIee pa3BUTHE OHOIOTHUECKHUX
MPOIIECCOB M MX TOCJIE/ICTBHS B AaHAJIOTMYHBIX WU CXOJHBIX CUTYAIlUAX, a TaAKKe
BBIJIBUTATH MPEIONIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) pabora ¢ uHpopMaumeii:



MPUMEHSTh PA3JTMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TIOWCKE |
oTOope OMOIOTHYECKON WH(POPMAIMM WM JAaHHBIX M3 HCTOYHUKOB C YYETOM
MpeJIOKEHHON yueOHOM OMOI0THUYECKOM 3a/1auu;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh H HHTEPIPETHPOBATH
OMOJOrNYECKYI0 HH(DOPMAITHIO PAa3TUIHBIX BUIOB U (OPM IMPEACTABIICHHUS,

HaXOAUTh CXOJHBIC apTyMEHTHI (TIOATBEPKTAIOIINE WU OIPOBEPTAIONINE
OJIHY | TY K€ HJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UICTOUYHUKAX;

CaMOCTOSATEJILHO  BBIOMpaTh  ONTHMAIBHYIO  (OpPMY  TIPEICTaBICHUS
UHPOpPMAIIMK W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIONKHBIMH CXEMaMH,
JUarpaMMaM¥, HHOU TpaduKOi U UX KOMOWHAIIMSIMU;

OIICHMBATh HAJAEKHOCTh OHMOJOTUYCCKONH WHPOPMAIMK 110 KPUTEPHSIM,
NPEIJIOKEHHBIM YUUTEIEM WK C(POPMYITUPOBAHHBIM CaMOCTOSTEILHO;

3aIlIOMHUHATH U CHCTEMATU3HPOBATH OMOJIOTHYCCKYI0 HHPOPMAIIHIO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) odmenmue:

BOCIIPUHHMATh U GOPMYIIMPOBATH CYXKIACHUS, BhIpaXkaTh YMOIMHU B IIpoIiecce
BBITIOJIHEHUS MTPAKTHYECKUX U J1a00OpaTOPHBIX padoT;

BBIpaXaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJdbHBIE CpeACTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COITMAJIPHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX
CUTYyaIui U cCMsIT4aTh KOH(QIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHS JAPYTHX, IPOSBIATh YBAKUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme HopMyIHpOBaTh CBOM BO3PAKEHHS;

B XOJ¢ jauajora W (WJIM) AUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaeMoll OHOJIOTMYECKOM TEMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
pelieHre OMOIOTHYECKOM 3aau ¥ TOIIepyKaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COTIOCTABIIATH CBOM CYXXJICHHS C CY)KICHHUSMH JAPYTHX YIaCTHHUKOB JIUAJIOTa,
O0OHApPYXUBATh PA3TMINE U CXOJCTBO IMO3HITUI;

nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO OHOJOTHYECKOTO
omnbITa (AKCHEPUMEHTA, UCCIIECIOBAHUS, TPOCKTA);

CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C y4E€TOM 3ajaad
MPE3EHTAIMd U OCOOCHHOCTEW ayJAWTOPHU M B COOTBETCTBHHM C HUM COCTABIIATH
YCTHBIC ¥ TUCBMEHHBIC TEKCTHI C UCITOIb30BaHUEM HILTIOCTPATHBHBIX MAaTEPHUAIIOB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HMCIOJb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBHIYaJIbHON
paboThl TIpU PEIICHUHW KOHKPETHOW OMOJIOTHYECKON MpoOIeMbl, 0OOCHOBBIBATH
HEOOXOIUMOCTh IPHMEHEHHS TPYIIIOBBIX (OpM B3aUMOACHCTBHS IIPH PEIICHUN
MOCTaBJICHHOM yueOHOM 3a/1auu;



MPUHUMATh 1I€JIb COBMECTHOM JESATEIHbHOCTH, KOJUJIEKTUBHO CTPOUTH
JNEUCTBUS MO €€ JIOCTUKEHUIO: PaCIpeNieNiaiTh POJIU, HOTrOBAPUBATHCS, 00CYXKAATh
MPOIIECC U Pe3yJbTaT COBMECTHOM pabOThl, yMETh 0000IIaTh MHEHUSI HECKOJIBKUX
JIOJIe, TMPOSBIATH TOTOBHOCTh  PYKOBOJUTH,  BBINOJHATH  MOPYYCHUS,
MOAYUHSTHCS,

IJIAaHUPOBATh OPTraHU3alMI0 COBMECTHOM paboThI, ONMpeNeNsiTh CBOKO POJib (¢
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJICUCTBUS),
pacrpenensaTh 3aJaud MEXAy YJeHaMH KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CY)IeHUsI, OOMEH MHEHUSMHU, MO3TOBBIC IIITYPMbI U UHBIC);

BBITIOJIHSITh CBOKO YacTh PabOTHI, JOCTUTaTh KaYe€CTBEHHOTO pe3yjbTara Io
CBOEMY HANpPAaBJICHUIO U KOOPJAMHUPOBATH CBOM JEUCTBUS C JIPYTUMH YJICHAMHU
KOMaH/Ibl;

OIICHUWBAaTh KAaue€CTBO CBOEro BKJIAJa B OOIMMA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO c(hopMyJIUPOBAHHBIM y4aCTHHUKaMHU B3aUMOJICUCTBUA,
CpaBHUBATh PE3YyJbTAThl C UCXOAHOM 3a/a4eil W BKJIAJl KaXKIOTO YjieHa KOMaH]Ibl B
JTOCTH)KCHUE PEe3yJIbTaTOB, pa3lelisaTh c(epy OTBETCTBEHHOCTU U MPOSBISTH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETa Mepe]l IPYIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JICUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMANBHBIX HABBHIKOB W 3MOILMOHAIBHOTO
MHTEJJIEKTa 00yYaIoIUXCsl.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
UCTIOJIBb3Ys OMOJIOTHYECKUE 3HAHNUSA;

OPUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOAAX  TMPUHATHS  PEIICHHM
(MHIUBHUYATbHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSATETILHO COCTABJISITH AJITOPUTM DPEIICHUS 3aJaud (WU €r0 4acTh),
BBIOWpATh CHoco0 pemieHusi y4eOHOW OMOJOTUYECKOW 3afaun ¢ Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
MpeajiaraeMble BApUAHThI PEIICHUM;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HAMEUEHHOTO aJrOpUTMa
pElIeHHs), KOPPEKTUPOBATHh MPEJIOKCHHBIA aJTOPUTM C YYETOM TIOJTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUNA 00 M3y4aeMOM OUOJIOTHIECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

BJIQJIETh CIIOCOOaMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEQIICKCUH;

JlaBaTh OIICHKY CUTYAIlMW U TIPeJIaraTh IiaH e€ N3MCHCHMUS;



YUHUTBIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh
MpU pEIICHUH Y4eOHOW OMOJIOrMYeCKOM 3ajauu, aJanTUpPOBaTh pEIICHUE K
MEHSIIOLIUMCS 00CTOATENbCTBAM;

OOBSICHSITh ~ TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHKEHUSI)  PEe3yJbTaToOB
NEATeNIbHOCTH, JlaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOIUTh
MMO3UTUBHOE B MPOU3OIIEIICH CUTYaIUU;

BHOCUTHb KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
M3MEHUBIINXCS CUTYaINH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUSAM;

pas3nuuath, Ha3bIBATh U YMNPABISATH COOCTBEHHBIMH SMOIMSIMU U SMOLUSIMU
APYTuXx;

BBISIBJIATH M @aHAJTM3UPOBATH MPUUUHBI SMOILINA;

CTaBUTh CeOS1 HA MECTO JAPYroro 4ejioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYToro,

PEryJIupOBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K APYTOMY UEJIOBEKY, €r0 MHEHHIO;

IIPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPABO JIPYToro;

OTKPBITOCTH ce0€ U IPYTUM;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOM YHUBEPCAIbHBIX YYEOHBIX DPETYISATHUBHBIX [E€HCTBHIA,
KoTopasi obOecreynBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSI MO3UIUS JTUYHOCTH ), U KU3HEHHBIX HABBIKOB TUYHOCTHU (yIPaBICHUS
c000M, CaMOIUCIUIUIMHBI, YCTOMYUBOTO TTOBEICHHS ).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI 1O OMOJOTUU K KOHILY
oOydeHus 6 5 knacce:

XapaKTepu30BaTh OMOJIOTMI0 KaK HayKy O JKMBOM MpUpOJE, Ha3bIBaTh
MIPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI )KUBOW U HEKUBOU MPUPOJIBI;

NEPEUYUCISITh HUCTOYHUKH  OMOJIOTMYECKUX 3HAHUN, XapaKTepu30BaTh
3HaueHWE OWOJOTUYECKUX 3HAHWK JUIsi COBPEMEHHOTO 4YEJIOBEKa, MpOQecCcuH,
CBsI3aHHBIC ¢ Omonorueit (4-5 mpodeccwii);

NPUBOAUTH MPUMEpPHI BKiIaaa poccuiickux (B ToMm uucie B. M. Bepuanckui,
A. JI. YwmxkeBckuii) W 3apyOexHbIX (B TOM uwmcie Apucrtorenb, Teodpacr,
I'mnnokpat) y4€HbIX B pa3BUTHE OUOJIOTHUY;

MMETh TPEACTaBICHHWE O BaXKHEHUIIUX OHOJIOTMYECKUX TMpoleccax U
SABJICHUSIX: TWTaHWE, JbIXaHWE, TPAHCIOPT BEUIECTB, pa3APa)KUMOCTb, POCT,
pa3BuUTHE, IBUKEHHUE, PA3MHOKEHUE;



MPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI U MOHITHUS (B TOM UYUCIIC: KUBBIE TEIa,
OMOJIOTHs, JKOJOTHS, ULUTOJOTUS, aHaTOMHs, (U3UOJIOTHS, OHOJIOruYecKas
CUCTEMATHKa, KJETKAa, TKaHb, OpraH, CHUCTEMa OpPraHOB, OpraHu3M, BHPYC,
JBIDKEHME, TUTaHue, (POTOCUHTE3, AbIXaHUE, BBIICICHHUE, Pa3ApakUMOCTh, POCT,
pa3MHOXXEHHE, pa3BUTHE, cpela oOOuTaHMs, TMPUPOJHOE  COOOIIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTaBICHHOW 3ajadedl U B
KOHTEKCTE;

paznuyuath MO BHENIHEMY BHUAY (M300paKeHHSIM), CXeMaM M OIHCAHUSIM
JOSIZICPHBIE U SIIGPHBIE OPTaHW3MBbl, pPa3u4YHbie OHOJOTHYECKHUE OOBEKTHI:
pacTeHusi, SKUBOTHBIX, TpUOBI, JIMIIAWHUKYA, OaKTEepUH, MPUPOJIHBIE U
UCKYCCTBEHHBIE COOOINECTBA, B3aUMOCBSI3M OPraHU3MOB B TIPUPOJHOM H
UCKYCCTBEHHOM COOOIIEeCTBaX, MpeAcTaBuTesie Guopsl u GayHbl IPUPOTHBIX 30H
3emun, JlaHaAma( Tl IPUPOAHBIC U KYJIbTYPHBIE;

IIPOBOJIUTH OINKCAaHUE OpraHu3Ma (pPacTeHHs, KUBOTHOTO) IO 33J]aHHOMY
IJIaHy, BBIICNATH  CYIIECTBEHHbIE TPU3HAKA  CTPOEHUS H  IPOIIECCOB
KU3ZHEICATEILHOCTH OPraHU3MOB, XapaKTePU30BaTh OPraHM3Mbl KaK TeJjla >KUBOU
OPUPOJIBI,  TEPEUUCIATh  OCOOCHHOCTHM  PACTEHUW, IKUBOTHBIX, T'pPHOOB,
JTUIIAHUKOB, OAKTEPHUIl U BUPYCOB;

packpeiBaTh TOHATHE O cpele oOuTaHus (BOIHOM, HA3eMHO-BO3IYIIHOM,
MOYBEHHOMW, BHYTPUOPTaHU3MEHHOI), YCIOBUSIX CPEAbl OOUTAHMUS;

PUBOJUTH MIPUMEPHI, XapaKTEPU3YIOIIHUE MPUCITOCOOJIEHHOCTh OPTaHU3MOB K
cpelie 0OUTaHMsl, B3AUMOCBSI3M OPTaHU3MOB B COOOIIECTBAX;

BBIACJATh OTJIWYUTEIbHBIE TPU3HAKA MPUPOJHBIX M HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHpPOBATh OCHOBHBIE IpaBHWJIa MOBEACHUSA YEJIOBEKAa B IMPUPOJAE U
OOBSCHATH 3HAYCHUE MPUPOJTOOXPAHHON JEATEIHHOCTH YEIOBEKA, aHAIU3UPOBATH
rJI00aIbHbIE YKOJIOTHUYECKUE TTPOOIIEMBI;

PacKphIBaTh PO OMOJIOTUHU B IPAKTUYECKOM JESITEILHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAX CBSI3h 3HAHWUN OHOJIOTHUU CO
3HAaHUSIMH TI0 MaTeMaTHKe, MNPEeIMETOB TyMaHUTApHOTO LHKJIA, Pa3IUYHBIMU
BHJIaMH UCKYCCTBA;

BBITIONHSATH MPaKTHYeCKHe PaboThl (MOMCK WHGOPMAIMHN C KCIIOIh30BAHUEM
pPa3IUYHBIX HCTOYHUKOB, OIMCAHME OpPraHu3Ma MO 33JaHHOMY IUJIaHy) U
nabopartopHbeie paboThl (paboTa ¢ MHKPOCKOIIOM, 3HAKOMCTBO C Pa3IHYHBIMH
croco0amMu U3MEPEHUS U CPAaBHEHUS KUBBIX OOBEKTOB);

NPUMEHSITh METOABl Ouonoruu (HAOJIONCHHWE, OMHUCAaHWEe, KilacCU(UKAIHS,
M3MEPEHUE, SKCIIEPUMEHT): IPOBOAUTH HAOIIOJEHUS 32 OPraHU3MaMH, ONKMCHIBATh
OMOJIOTMYEeCKUE OOBEKTHI, MPOLECChl U SIBJICHHUSA, BBINOIHATH OUOJIOTMYECKUN
PHCYHOK U M3MEpPEeHHE OMOJIOTUUECKUX O0BEKTOB;



BJa/I€Th MpUEMaMH pabOThI C JYIOM, CBETOBBIM U IIU(PPOBBIM MUKPOCKOIIAMHU
IIPU pacCMaTPUBAHUU OMOJIOTMYECKUX O0BEKTOB;

coOmoaTe MpaBuja Oe30macHOro TpyJda Mpu padbore ¢ yd4eOHbIM U
na0opaTopHbIM  00OPY/IOBAHUEM, XUMHUYECKOW TOCYJIOM B COOTBETCTBUU C
MHCTPYKIMSIMHU Ha YPOKE, BO BHEYPOUHOMU J€ATEIBHOCTH;

UCIIOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy 1o OUONOruH, CIIPaBOYHbIE MaTepuabl, pecypcsl HTEepHETa;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOIICHMS, HCIOJIb3Yysd MOHSATUHHBIMI
anmnapar “u3y4yaeMoro pasjelia OuoJIOTHH.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO OMOJOTHU K KOHILY
oOy4deHus 6 6 knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3zelibl U CBS3H
C IPYTMMHU HayKaMH U TEXHUKOMU;

IPUBOJUTH MPUMEPHI BKIIaja poccuiickux (B Tom uncie B. B. /loxyuaes, K.
A. Tumupsszes, C. I'. HaBammn) u 3apy0exHbix yuéHbix (B ToM uucie P. I'yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTCHUSIX;

NPUMEHSITh OMOJOTHYECKUE TEPMHUHBI U MOHATUSA (B TOM uucie: OOTaHUKa,
pacTUTeNbHAs KJIETKA, pacTUTENIbHAsI TKaHb, OpraHbl pacTEHUH, CUCTEMa OPTraHOB
pacTeHus: KOpeHb, o0er Mmovka, JHUCT, BUJOU3MEHEHHbBIE OpPIaHbl, IIBETOK, IO,
CeMsl, PACTUTENIbHBIM OpraHu3M, MUHEpaIbHOE NMUTaHHE, (OTOCHHTE3, JIbIXaHUE,
pOCT, pa3BUTHE, PA3MHOKEHHE, KJIOH, pa3JIpaXMMOCTb) B COOTBETCTBUHU C
IIOCTABJICHHOM 3a/1ayeil U B KOHTEKCTE;

OIMCHIBATh CTPOEHUE WU KU3HEIACATEIBHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMEPE IMOKPHITOCEMEHHBIX WIH [IBETKOBBIX): ITOTJIOIEHUE BOIBI 1 MUHEPAIBHOE
OUTaHue, (OTOCHHTE3, JAbIXaHWE, TPAHCIOPT BEIIECTB, POCT, pPa3MHOKEHUE,
pa3BUTHE, CBA3b CTPOCHUS BET€TaTUBHBIX U T'€HEPATUBHBIX OPraHOB PACTEHUN C MX
byHKIHAMU;

pa3iauyaTh M OINUCHIBATh KUMBbIE M repOapHble 3K3EMIUISIPbl pacTEHUM IO
3aJJaHHOMY IUIaHy, YacTH pAcCTeHM IO H300paKEHUsIM, CXEeMaM, MOJENM,
MYJISKaM, pebeHBIM TaOIUIaM;

XapaKTepU30BaTh NPU3HAKU PACTEHHUH, YPOBHH OPraHU3ALMH PACTUTEIBHOTO
OpraHu3Ma, 4YacTH pPACTEHMI: KIETKH, TKaHH, OpraHbl, CHUCTEMBI OpIraHOB,
OpraHu3M;

CPAaBHUBAThH PACTUTEJBbHBIE TKAHU U OPraHbl pACTEHUIN MEXIy COOO0M;

BBIMOJIHATD TMpaKTUYecKue W JabopartopHble padoOThl Mo MOpQOJIOTUU U
¢u3nonornuu pacTeHuid, B TOM YHUCIE PabOThl C MUKPOCKOIIOM C TOCTOSIHHBIMH
(puxcupoBaHHBIMH) W BpPEMEHHBIMH MHKpPOIpENnapaTaMH, HCCIEA0BaTEIbCKHIE
paboThI C UCTIOIB30BaHUEM MMPUOOPOB U UHCTPYMEHTOB LIU(PPOBOI TabopaTopuu;



XapaKTEepU30BaTh MPOLECCHl KU3HEAEATEIHLHOCTH PACTEHUM: TMOTJIOUIEHUE
BOJIbl 1 MUHEpaAJIbHOE MUTAaHKUE, POTOCUHTES, JbIXaHUE, POCT, PA3BUTHUE, CIIOCOOBI
€CTECTBEHHOTO M MCKYCCTBEHHOTO BEre€TaTUBHOTO Pa3MHOXKEHHUS, CEMEHHOE
pa3MHOXKEeHHE (Ha TpUMeEpe MOKPHITOCEMEHHBIX, WJIH IIBETKOBBIX);

BBISIBJIATh IPUUUHHO-CIIC/ICTBEHHBIE CBA3U MEXKIY CTPOECHUEM M (PYHKIUSIMU
TKaHEN U OPraHOB PACTEHUM, CTPOCHUEM U JKU3HEIAEITEIbHOCTHIO PACTCHU N,

KJIaCCU(UIIUPOBATH PACTCHUS U UX YACTH 1O Pa3HBIM OCHOBAHUSIM;

OOBSICHATh POJb PACTEHUW B TPUPOJE U KU3HH 4YEJIOBEKa: 3HAUYCHUE
dboToCHHTE3a B MPUPOJC U B KU3HU YEJIOBEKa, OMOJOTHMUECKOE U XO3SIMCTBEHHOE
3HAYCHUE BUJIOM3MEHEHHBIX MOOETOB, XO3SWCTBEHHOE 3HAUCHHUE BETE€TATUBHOTO
Pa3MHOXKECHUS;

NPUMEHATh TOJyYEHHBbIE 3HAHUS ISl BBIPAIUBAHUS U PA3MHOKCHUS
KYJIbTYPHBIX PACTECHUH;

UCITIOJIH30BaTh METOJIbI OMOJIOTHH: MPOBOJIUTH HAOIIOJEHUS 32 PACTCHUSIMU,
OMUCHIBATh PACTEHUS U WX YACTH, CTABUTH MPOCTECHIINE OMOTOTUUECKUE OMBITH U
IKCTICPUMEHTHI;

coOmogaTh MpaBuja Oe3omacHOro Tpylda Mpu pabore ¢ ydeOHBIM U
1a00paTopHBIM  00OPY/IOBaHUEM, XUMHUYECKOW TIOCYJO0M B COOTBETCTBUU C
MHCTPYKLUHSIMU HA YPOKE U BO BHEYPOUHOU JIESITENBHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPHUMEPAX CBSA3b 3HAHUN OMOJOTUM CO
3HAHMSIMU 110 MaTeMaTHKe, Teorpaduu, TEeXHOJOTHUH, MPEIMETOB T'YMaHUTAPHOTO
LUKJIa, pa3JINYHBIMUA BUAAMU UCKYCCTBA;

BlIajeTh  npuémMamMu  paboThl ¢ OuWoJormyeckoil — uHQOpMmalmen:
dbopMyTHpOBAaTh OCHOBAHMS JIJISI U3BJICUCHUS M 00001IeHHsT HHPOPMAILIUK U3 JIBYX
MCTOYHUKOB, TPEoOpa3oBbIBaTh MH(MOPMAIMIO M3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYI0;

co37aBaTh THUCHMEHHBIE M YCTHBIE COOOIICHUS, HWCIONb3ysS MOHITHITHBIN
anmapar “u3y4aeMoro paszesa OUOJIOTHH.

[IpenmeTHBIE PE3yNbTATHl OCBOCHHUS MTPOTPAMMBI MO OMOJOTUUA K KOHILY
oOydeHus ¢ 7knacce.

XapaKTepu30BaTh MPUHIUIBI  KIacCU(HUKAIMU  pacTeHUH, OCHOBHBIC
CUCTEMATHYECKHE TpYyNNbl PACTEHUH (BOJAOPOCIHM, MXH, IUIAYHbI, XBOIIH,
MarnopoTHUKHU, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE HIIA IIBETKOBBIE);

NPUBOAUTH MPUMEPHI BKJIaga poccuiickux (B Tom uucine H. V. Basunos, U.
B. Muuypun) u 3apyOexubix (B ToM uucie K. Jlunneit, JI. [lactep) yu€nsix B
pa3BUTHE HAYK O PACTEHUSIX, TpUOax, TUIIalHUKAX, OAKTEPUSX;

NPUMEHATh OMOJIOTMYECKHWE TEPMUHBI U MOHATHS (B TOM 4ucCie: OOTaHUKa,
AKOJIOTUSI PACTEHUM, MUKOJIOTHS, OAKTEpUOJIOTHs, CUCTEMAaTHKa, LapCTBO, OTIET,
KJIacC, CEeMEHCTBO, POJI, BHUJ, *KU3HEHHas (opMa pacTeHuii, cpena oOUTaHUS,



pacTUTENbHOE COOOIIECTBO, BBHICIINE PACTECHMs, HU3IINE PACTEHHUS, CIOPOBBHIE
pacTeHusi, CEMEHHBIE PACTeHUS, BOJOPOCIH, MXH, IJIAYHbI, XBOIIU, MAIOPOTHUKH,
rOJIOCEMEHHbIEC, TMOKPBITOCEMEHHbIE, OaKTepuu, TrpUObI, JUIIAHHUKHA) B
COOTBETCTBUH C MOCTABJIICHHOW 3a/1a4€l U B KOHTEKCTE;

pa3nyaTh U OMHUCHIBATH JKUBBIE U TepOapHbIE IK3EMIUISAPHI PACTCHUH, YacTH
pacTeHUil 1O U300paKEHUsIM, CXeMaM, MOJIEJIsIM, MYyJsbKaM, peiabedHBIM
TabiuiaM, TrpuObl MO HU300pPAKEHUAM, CXemaMm, MyJskaMm, OakTepuu [0
M300paKEHUSIM;

BBISIBIIATh MPU3HAKK KJIACCOB MOKPHITOCEMEHHBIX WM IIBETKOBBIX, CEMEHCTB
JIBYIOJIBHBIX M OJTHOJIOJIBHBIX PACTEHUI;

OTIPENICNIATh CUCTEMATHYECKOE TMOJOKEHUE PACTUTEIIBHOIO OpraHu3Mma (Ha
npuUMepe TMOKPHITOCEMEHHBIX, WA I[BETKOBBIX) C IMOMOIIBIO OMPEACIUTEIHHOM
KapTOYKU;

BBITIOJIHSITh TPAKTUUYECKUE U JlabopaTopHble pabOThl IO CUCTEMATHKE
pacTeHui, MUKOJIOTUHM U MUKPOOUOJIOTUH, B TOM YHCIie pabOThl ¢ MUKPOCKOTIOM €
MOCTOSIHHBIMU ~ ((DUKCUPOBAHHBIMH) W BPEMEHHBIMU  MHKpOTpernapaTamu,
UCCJIEIOBATEILCKUE PA0OThl C HCIOJIB30BaHUEM MPUOOPOB M HUHCTPYMEHTOB
1 poBoi 1abopaTropuu;

BBIACJIATh CYHIECTBEHHBIE MPU3HAKH CTPOCHUS M IKU3HEAECATEIbHOCTU
pacTeHuit, OakTepuii, TpUOOB, JTUIIANHUKOB;

IPOBOAUTH OINKUCAHUE W CpPaBHUBATH MEXAYy COOOH pacTeHus, TpuOBbl,
JTUIIAMHUKY, OaKkTepuu MO 3aJaHHOMY IUIaHy, JeJlaTh BBIBOJBI HAa OCHOBE
CpaBHEHHUS;

ONHUCHIBATh YCJIOKHEHUE OpraHHU3alldd pPACTEHUH B XOJE HSBOJIIOLUU
PacTUTENBHOIO MUPA HAa 3EMIIE;

BBISIBJISITh YEPTHl MPHUCIOCOOJICHHOCTH pACTeHH K cpeAe oOuTaHus,
3HAYEHHUE IKOJIOTHYECKUX (PaKTOPOB JIJIsl PACTCHHUI;

XapaKTepU30BaTh PACTUTEIBHBIE COOOIIECTBA, CE30HHBIE M MOCTYNATEIbHBIC
M3MEHEHHS PACTUTEIBHBIX COOOIIECTB, PACTUTEIBHOCTh (PAaCTUTEIBHBIN MOKPOB)
MPUPOJIHBIX 30H 3EMJIH;

OPUBOAUTH IPUMEPHl KYJIbTYPHBIX pPACTEHUHM U UX 3HAYEHHUE B JKU3HU
YeJoBeKa, MOHMMAaTh MPUYMHBI M 3HATh MEPbl OXpPaHbl PACTUTEIBHOrO MHpa
3emiu;

PacKpbIBaTh POJb PACTEHUM, TPUOOB, JTUIIAHHUKOB, OAKTEpUN B MPUPOIHBIX
coo0IIecTBaX, B XO3SIMCTBEHHOM IESITEILHOCTH YEJIOBEKA M €ro MOBCEIHEBHOU
KU3HMU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBSI3b 3HAHUUN MO OMOJIOTUHU CO
3HAHUSIMH [0 MaTeMaTuke, (pusuke, reorpaduu, TEXHOJIOTUHU, JIUTEpaType, U
TEXHOJIOTUH, IPEIMETOB F'YMaHUTAPHOTO LIUKJIA, Pa3IUYHBIMU BUJAMU UCKYCCTBA;



HCIIOJIB30BaTh METO/bl OMOJIOTHU: MPOBOJUTH HAOIOJICHHS 32 PACTCHUSMH,
OakTepusiMu, TpubaMu, IHIIAWHUKAMHU, OIHUCHIBATH WX, CTABUThH IPOCTECHIIHE
OMOJIOTMYECKUE OTBITHI U YKCIIEPUMEHTHI,

coOmoaTe MpaBuja Oe30macHOro Tpylda Mpu padbore ¢ yd4eOHbIM U
1a00paToOpHBIM  000PY/IOBAHUEM, XUMHUYECKOM TOCYJ0Ml B COOTBETCTBUU C
WHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

BIaAeTh npuéMaMu padboThl ¢ uMH(popmanuen: (GopMyaupoBaTh OCHOBAHUS
JUIS. U3BJICUCHUS M 0000IIEeHUs MHPOPMAIMK U3 HECKOJbKMX HCTOYHHUKOB (2-3),
npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJHOM 3HAKOBOUW CUCTEMBIB JIPYTYIO;

CO3/1aBaTh MHUCHMEHHBIE M YCTHBIE COOOIIECHMS, UCMONB3Yys TOHSTUWHBIN
ammapaT M3y4aeMoro  pasjeiia  OMOJIOTMH, CONPOBOXJATh  BBICTYIUICHHE
pe3eHTaIuel ¢ yuéToM 0COOCHHOCTEN ayTUTOPUN 00yUarOIITUXCS.

[IpeameTHble pe3ynabTaThl OCBOEHUSI MPOTrpaMMbl MO OHOJIOTHU K KOHILY
oOy4eHus ¢ 8 Kacce:

XapaKTEePU30BaTh 300J0THI0 KaK OMOJIOTHYECKYIO HayKy, €€ pa3/iesibl U CBS3b
C IPYTMMH HayKaMH U TEXHUKOMH;

XapaKTepHU30BaTh IPHHIIMIIBI KJIACCH(PUKAIIMK )KUBOTHBIX, BHJT KAK OCHOBHYO
CHUCTEMAaTHYECKYI0 KaTerOpPHUIO0, OCHOBHBIC CHCTEMATHYECKHE T'PYIIbI KUBOTHBIX
(mpocTeiiiirie, KUIIEYHONOIOCTHBIC, IUIOCKUE, KPYIJble W KOJbYaThle YEpPBH,
YJICHUCTOHOTHE, MOJUTIOCKH, XOPJIOBBIE);

IPUBOJUTH MPUMEPHI BKiIaa poccuiickux (B Tom yucie A. O. KopaneBckuii,
K. U. Ckpsabun) u 3apybexnsix (B Tom uucie A. Jleenryk, XK. Krowe, D.
['exkenb) yu€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

NPUMEHSITh OMOJIOTUYECKHE TEPMUHBI M TOHATUSA (B TOM YHUCIE: 300JIOTHS,
HKOJIOTHSl KUBOTHBIX, JTOJIOTHS, TAJI€0300JIOTHs, CHUCTEMaTHKa, I1apCTBO, THII,
OTpsil, CEMEWCTBO, PO, BHUJ, >KHUBOTHAs KJIETKA, >XWBOTHAs TKaHb, OpraH
KUBOTHOT'O, CHUCTEMBI OpPraHOB »HWBOTHOTO, >XWBOTHBIM OpraHU3M, IUTaHUE,
JBIXaHUE, POCT, pa3BUTHE, KPOBOOOpAICHHWE, BBIJCICHHE, OIOpa, JBIKCHUE,
pa3MHOXEHHUE, TMapTeHOTeHE3, Pa3APaXKUMOCTh, pedIIeKC, OpraHbl YYyBCTB,
MOBEJICHUE, Ccpeda OOWTaHWs, IPUPOTHOE COOOIIECTBO) B COOTBETCTBUH C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

pacKphIBaTh OOIIME MPU3HAKK JKUBOTHBIX, YPOBHH OPTaHHU3AIMU KUBOTHOTO
OopraHmu3Ma: KJI€TKH, TKaHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M;

CpaBHUBATH KUBOTHBIC TKAHU M OPTaHbI )KUBOTHBIX MEX]y COOOI;

OMUCHIBATh CTPOEHUE U )KU3HENIESITENBHOCTh )KUBOTHOTO OPTaHU3Ma: ONOpY U
JBUKEHUE, MUTAHNE ¥ MHIIEBAPEHNE, JbIXaHUE U TPAHCIIOPT BEIIIECTB, BhIICICHNUE,
PEryJSLNIO U MTOBEJIEHHE, POCT, PA3MHOKEHHE U Pa3BUTHE;



XapaKTepHU30BaTh MPOIECCH KU3HEACITCIbHOCTH KXUBOTHBIX HM3y4aeMbIX
CUCTEMATHUYCCKUX TPYMI: IBWKECHUE, NMHUTAHWUE, JBIXaHWE, TPAHCIIOPT BEIICCTB,
BEIJICIICHUE, PETYIISIINIO, TOBEACHHE, POCT, PA3BUTHE, PA3MHOKEHUE;

BBISBJISAT  NPUYHMHHO-CJICACTBEHHBIC CBSI3M  MEXAY  CTPOCHHEM,
KU3BHENEATCIbHOCTBIO W Cpeol  OOWTaHWUS  JKUBOTHBIX  HM3Y4aeMbBIX
CUCTEeMATHYECKUX TPYIIIT;

pas3nu4aTh W ONMHUCHIBATH JKMBOTHBIX HM3yYaeMbBIX CHCTEMAaTHYECKHX TPy,
OTJICJIbHBIC OpraHbl M CHCTEMBI OPraHOB II0 CXEMaM, MOJEJSAM, MYJIsKaM,
penbeHBIM TaOIUIIAM, TIPOCTEHIINX — TI0 U300PAKCHHSIM;

BBISBJIATh TPU3HAKU KJIACCOB WICHHUCTOHOTMX M XOPJOBBIX, OTPSIOB
HACEKOMBIX U MJICKOITUTAIONINX;

BBITIOJHATE TPAKTHYECKHE M J1a0OpaTopHbIe pPadOThl 1O MOPQOJIOTHH,
aHATOMHH, (DU3UOJIOTMM W TIOBEJACHHUIO >XUBOTHBIX, B TOM 4YHCJIE pabOTHI C
MHUKPOCKOTIOM  C  TIOCTOSHHBIMH  ((pUKCHpOBaHHBIMH) W  BPEMCHHBIMH
MUKpOITperapaTaMy, UCCIeI0BATEIbCKUE PabOThl C MCIIOIB30BaHUEM MTPHOOPOB U
UHCTPYMEHTOB ITU(PPOBOI JTa0OpaTOPHUH;

CpaBHUBATh  NPEJICTABUTENCH  OTIACABHBIX  CHUCTEMATHYECKUX  TPYIII
YKUBOTHBIX M JIeJIaTh BBIBOJIBI HA OCHOBE CPABHCHHSI,

KJIacCH(QUIIMPOBATH )KHBOTHBIX HA OCHOBAaHUN OCOOCHHOCTEH CTPOCHUS;

ONMCHIBATh YCIIO)KHCHHWE OpTaHMW3allii JKUBOTHBIX B XOJ€ JBOJIOLUHU
’KHBOTHOTO MHpa Ha 3emiie;

BBISIBIIATH YEPTHl IPHUCIIOCOOJICHHOCTH KHBOTHBIX K Cpele OOWTaHus,
3HAYCHHE IKOJIOTHUECKUX (PaKTOPOB IS FKHBOTHBIX;

BBISIBIIATH B3aMMOCBSI3M JKUBOTHBIX B TPHUPOJHBIX COOOIIECTBAX, IEMHU
UTAHUS;

yCTaHABIMBATh B3aMMOCBSI3M JKUBOTHBIX C  PAacTCHUsAMH, TpubOaMu,
JTUIaiHUKaAMU U 0aKTEPHUSIMU B MPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  KUBOTHBIX  MPUPOJHBIX 30H 3€MJId, OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHHUS KUBOTHBIX IO TIIAHETE;

PacKphIBaTh POJIb )KUBOTHBIX B IIPUPOIHBIX COOOIIECTBAX;

pPacKphIBaTh POJIb JIOMAITHUX W HENPOJYKTUBHBIX JKUBOTHBIX B JKHU3HU
YeJIOBEeKa, pOJIb IPOMBICIOBBIX J>KMUBOTHBIX B XO3SMCTBEHHOW NIEATEIHLHOCTH
YeJI0BeKa M €T0 MOBCEAHEBHOM )XKU3HU, OOBSICHITH 3HAYCHUE KUBOTHBIX B MIPUPOIE
1 )KU3HU YEIIOBEKa,

UMETH TIPEJICTABIICHNE O MEPONPHUATHIX IO OXpaHe JKUBOTHOTO MUPa 3€MIIH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPaX CBS3b 3HAHUN 1O OMOJIOTHH CO
3HAHHMSIMU 10 MaTeMaTuke, PU3NKE, XUMHH, Teorpaduu, TEXHOIOTUH, MTPEIMETOB
TYMaHUTAPHOTO IUKJIOB, PA3TMYHBIMH BHIaMHU UCKYCCTBA,;



HCIIOJIb30BaTh METOJIbI OMOJOTUM: MPOBOJIUTH HAOIIOACHUS 332 *KUBOTHBIMU,
OMUCHIBATh XKUBOTHBIX, UX OPTraHbl U CHUCTEMbI OPraHOB; CTABUTh MPOCTEHIIHE
OMOJIOTMYECKUE OTBITHI U YKCIIEPUMEHTHI,

coOmoaTe MpaBuja Oe30macHOro TpyJda Mnpu pabore € Y4eOHBIM H
1a00paToOpHBIM  000PY/IOBAHUEM, XUMHUYECKOM TOCYJ0Ml B COOTBETCTBUU C
WHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

BIaAeTh npuéMaMu padboTel ¢ uMH(popmanuen: (HopMyIupoBaTh OCHOBAHUS
JUISL U3BJIeUeHUsI U 00001IeHusT nHGOpPMAIUU U3 HECKONbKUX (3—4) UCTOYHHUKOB,
npeoOpa3oBbIBaTh HHPOPMAIINIO U3 OJHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MHUCHMEHHBIE M YCTHBIE COOOIIECHMS, UCMONB3Yys TOHSTUWHBIN
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKIATh  BBICTYIUICHHE
npe3eHTanuel ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH 00yUarOIINXCS.

[IpeameTHble pe3ynabTaThl OCBOEHUSI MPOTrpaMMbl MO OHOJIOTHU K KOHILY
oOyueHus ¢ 9 knacce:

XapaKTepu3oBaTh HAyKH O 4eJOBEKEe (AHTPOMOJIOTHIO, AaHATOMHIO,
(bU3HOJIOTHIO, MEUITUHY, TUTUEHY, KOJIOTHIO YEJIOBEKA, ICUXOJIOTHUI0) U UX CBS3H
C ApYTrUMU HayKaMHu U TEXHUKOM;

OOBSCHATH TMOJIOKEHUE YEJIOBEKa B CHUCTEME OPraHMYeCKOro MHpa, €ro
POUCXOXKIEHUE, OTIWYHUS 4YeJOBeKa OT JKUBOTHBIX, MPUCIIOCOOIEHHOCTh K
Pa3TUYHBIM JKOJIOTHYECKUM (hakTopaM (desIoBeYeCKHEe pachl U aJanTUBHBIE THUIIBI
JIOJIEN), POJICTBO YEJIOBEYECKHUX Pac;

MPUBOJIUTH MIPUMEPHI BKiIaAa poccuiickux (B ToM uucie M. M. Ceuenos, U.
I1. [TaBnog, U. 1. MeunukoB, A. A. YxroMmckui, I[1. K. AHOXUH) 1 3apyOeKHBIX (B
toM uuciie Y. ['apseit, K. bepnap, JI. Ilactep, Y. JlapBuH) yu€HbIX B pa3BUTHE
IPEACTaBICHUNA O MPOUCXOXKIACHUU, CTPOCHUH, >KU3HENEITEIbHOCTH, MOBEJACHUM,
AKOJIOTUH YEJIOBEKa;

NPUMEHSTh OMOJIOTMYECKUE TEPMUHBI U MOHSATHUS (B TOM YHUCIE: ITUTOJOTHSA,
THCTOJIOTHS, aHATOMUS YeJIOBEeKa, (PH3MOIIOTHS YeIOBeKa, TUTUEHA, aHTPOIIOJIOTHSI,
AKOJIOTHSI YeNIOBEKa, KJIETKA, TKaHb, OPraH, CUCTEMa OPraHOB, MUTAHHE, JIbIXaHUE,
KpOoBOOOpaiieHrue, OOMEH BEIICCTB M NIPEBpalllcHUE »dHEPIruH, JIBHKEHUEC,
BBIJICJIEHUE, POCT, pa3BUTHE, I[IOBEICHHUE, Pa3MHOXKEHUE, Pa3IpaKuMOCTh,
peryisiiusi, TOMeOocCTa3, BHYTPEHHsSI cpeda, HUMMYHHUTET) B COOTBETCTBUH C
MOCTABJICHHOM 3a/1aueii U B KOHTEKCTE;

IPOBOAUTH OMUCAHWE TI0 BHEUTHEMY BHIY (M300pa)K€HUIO), CXeMaM OOIINX
MPU3HAKOB OpraHu3Ma YeJIOBEKa, YpPOBHEW €ro OpraHu3alvu: KIETKH, TKaHHU,
OpraHbl, CHCTEMbI OPTaHOB, OPTAHU3M,;

CpaBHUBATh KIETKM pa3HbIX TKaHEW, Tpynn TKaHEH, OpraHbl, CHCTEMBI
OpraHOB YEJIOBEKA; MPOIIECCHI KU3HEAEATEIIbHOCTU OpraHu3Ma 4eJloBeKa, JeJaTh
BBIBOJIbI HA OCHOBE CPaBHEHUS;



paznuyarh OWOJIOTMYECKH AaKTHUBHBIE BellecTBa (BUTaMHHBI, (PEPMEHTHI,
TOPMOHBI), BBISIBISITH WX POJb B Tpoliecce OOMEHa BEHIECTB W TMPEBPAICHUS
DHEPTUH;

XapaKTepu3oBaTh  OMOJIOTMYECKHE  MPOLIECChl: OOMEH  BENIeCTB U
NpeBpalleHue SHEPruM, MHUTAaHWE, JIbIXaHWE, BBIACICHUE, TPAHCIOPT BEIIECTB,
JIBUKEHUE, POCT, PETysnus (QYHKIMH, WMMYHHTET, TOBEJICHHE, pa3BUTHE,
pPa3MHOXEHUE YEJIOBEKa;

BBISIBIIATH TIPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAY CTPOCHHEM KIETOK,
OpPraHOB, CHUCTEM OpTraHOB OpraHM3Ma 4YeloBeKa W WX (QYHKIUSIMH, MEXKIY
CTPOEHUEM, KUZHEJEATEIBLHOCTBIO U CPEIoil OOMTaHUs YeIIOBEKa,

NPUMEHSATH OMOJIOTUYECKHE MOJCIH JJIsl BBISIBJICHUS OCOOEHHOCTEH CTPOCHHS
1 QYHKIIMOHUPOBAHUS OPTAHOB U CHCTEM OPTaHOB YEIIOBEKA;

OOBSCHATH HEUPOTYMOPATBHYIO PETYJISIIUIO MPOILIECCOB JKU3HEAEATEIIBHOCTH
OpraHu3Ma 4YeI0BeKa;

XapaKTepu30BaTh W CpPaBHUBATh OE3YCIOBHBIE W YCJIOBHBIE PEQIIEKCHI,
HACIICJICTBCHHBIE W HEHACJICICTBEHHBIC TMPOTPaMMbl TOBEACHHS, OCOOCHHOCTH
BBICIIICHT HEPBHOW JIEATEIBHOCTH 4YEJOBEKa, BHUJIBI MOTPEOHOCTEH, MaMsTH,
MBIIIUICHUS, PEYH, TEeMIIEPAMEHTOB, SMOIIMH, CHA, CTPYKTYpY (DYHKIIMOHAIBHBIX
CUCTEM OpraHusma, HAIPaBJICHHBIX Ha JOCTHXKEHUE MOJIE3HBIX
PUCTIOCOOUTENBHBIX PE3YNIHTATOB;

paznuyaTrh  HAclEeJACTBEHHbIE W  HEHACJEACTBeHHbIe (MH(EKIIMOHHEIE,
HEeMH(EKIIMOHHbIE)  3a00JIeBaHUSl  4YelloBeKa, OOBSCHATh 3HAYCHHE  MEp
npoQUIAKTUKY B IPEIYIPEKICHNN 3a00JI€BaHUN YeIIOBEKa;

BBITIOJIHSITh TMPAaKTHYECKHE U Ja0opaTopHbie pPadbOThl 1O MOPQOIOTHH,
aHaToMHH, (U3HOJOTUM U TIOBEJEHHUIO YeIIOBEKa, B TOM 4YHCIE paboThl ¢
MHUKpPOCKOTIOM  C  TIOCTOSSHHBIMU  ((UKCUpPOBaHHBIMH) W  BPEMEHHBIMH
MUKpOTIpernapaTaMu, UCCIIeI0BaTeIbCKUE PaObOoThl C UCIIOIB30BAHHEM MPUOOPOB U
WHCTPYMEHTOB 1IM(POBOIi TabopaTtopuw;

pemiaTh KayeCTBEHHBIE U KOJMYECTBEHHBIE 3a/aud, HCIOJIb3YyS OCHOBHBIC
MOKAa3aTeNu 30POBbS UYEIOBEKA, MPOBOJAUTH PACUYETHl M OLICHUBATH MOITYYCHHBIC
3HAYCHUS;

apryMEeHTUPOBAaTh OCHOBHBIE NMPHUHIMUIBI 3J10POBOTO 00pa3a >KU3HHU, METOJbI
3alIUTBl M YKPEIUIGHHS 3/J0pPOBbS 4YeJIOBEKa: COaJlaHCMPOBAHHOE MHTAHUE,
COOMIO/IEHNE TPAaBWJI JIMYHOW THUTHEHBI, 3aHATUS (U3KYJIBTYPOW W CIOPTOM,
palMoHalIbHAsE OpraHW3amus TpyJa W TOJTHOICGHHOTO OTHbIXa, MO3WTUBHOE
HMOLIMOHATIBHO-TICUXHUECKOE COCTOSIHUE;

UCTOJb30BaTh MNPUOOPETEHHbIE 3HAHUS M YMEHHS s COONIONEHUs
310poBOro  o0Opasza  JKM3HH, COQJaHCUPOBAHHOTO  TMUTaHUS, (QU3HUECKOUN



AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, MJI HCKIIOUEHUS BPEIHBIX MPHUBBIYEK,
3aBUCHUMOCTEH;

BJaJeTh NpUEMaMU OKa3aHUs MEpBOM IOMOUIM 4YEJOBEKY NpH MOTepe
CO3HAHUS, COJHEYHOM M  TEIUIOBOM  yAape, OTPaBJICHHUH, YTOIUICHUH,
KPOBOTEUEHUH, TpaBMax MSITKUX TKaHEW, KOCTEW CKeleTa, OpPraHoB 4YYBCTB,
0KOTaX U OTMOPOKEHUSAX;

JEMOHCTPUPOBATh HA KOHKPETHBIX MIPUMEPAX CBSI3b 3HAHUN HAYK O YEJIOBEKE
CO 3HAaHUAMHM NPEIMETOB €CTECTBEHHO-HAyYHOIO M T'YMaHHUTApHOTO LHMKIIOB,
pa3IUYHBIX ~ BHMJIOB ~ MCKYCCTBA,  TEXHOJOTMH,  OCHOB  0O€30MacCHOCTH
KUZHEJEATEIbHOCTH, (PU3NYECKOMN KYJIbTYPHI;

UCIIOJIb30BaTh METOABbl OHOJOTMU: HAONI0NAaTh, W3MEPATh, OIUCHIBATH
OpraHu3M 4YelloBeKa M TMPOILIECChl €ro  KU3HEACSTENbHOCTH, MPOBOJIUTD
IPOCTEHIIINE UCCIIEIOBAaHUS OpraHU3Ma YeJIOBEKa U OOBIACHITH UX PE3YJIbTATHI;

cobmonate mpaBwia 0Oe30macHOro Tpyda Ipu pabote ¢ y4eOHbIM WU
7a00paTOPHBIM  O00OpPY/JIOBAHHEM, XUMHUYECKONM TOCYJO0H B COOTBETCTBUU C
MHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JIEATEIHbHOCTH;

BJaAeTh npuéMaMu padboTel ¢ HHPOpManuen: GopMyIupoBaTh OCHOBAHUS
JUTSL U3BJICUEHUSA WM 00001IeHNs MH(OPMAIMK U3 HECKOJIBKUX (4—5) MCTOYHUKOB;
npeoOpa3zoBeIBaTh UHHOPMALIMIO U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYI0;

CO3/1aBaTh IHCBMEHHBIE M YCTHBIE COOOIIEHHUS, MHCIIOJIb3YSl IMOHSITUHHBIN
anmapaT M3y4y€HHOro pas3jesna OHOJOTMHM, CONPOBOXKIATh  BBICTYIJICHHUE
npe3eHTanuei ¢ yaéToM 0cOOEHHOCTEN ayIUTOPUU 00 yUYaOLIUXCS.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 buosnorus — Hayka 0 JXKMBOU MpUpPoJIe 4 bubmorera [JOK
K PHpOA https://m.edso0.ru/7f413368
. bubmuorexa [JOK
2 MeTo bt H3yHeHHS AHBOH MPHPOLLI 4 1 https://m.edsoo.ru/7f413368
bu6moreka [IOK
— i 1 1.
3 Oprafi3Mbl — Tea KHBOH MPHPODI 0 > https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 OpranusMel 1 cpesia OOHTaxHs 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
5 I1 0 6 0.5
PHPOJHKIE CoobIIeCTEA https://m.edso0.ru/7f413368
bu6mmoreka [JOK
6 XK 3
1Basl HIPHPOAA 1 HENOBCK https://m.edso0.ru/7f413368
bu6mmoreka [JOK
7 P 1
C3EPBHOE BpeMA https://m.edso0.ru/7f413368
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34 0 3.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
i 1.
! PactiTebHEL Opranism 8 > https://m.edsoo.ru/7f4148d0
) Crpoenue u MHOrooopasue 11 35 bubnnorexa [JOK
MTOKPBITOCEMEHHBIX PACTEHUN ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh PaCTUTENBHOTO 14 3 bubmuorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
4 P 1
S3CPBHOE PpEME https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 8



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
. bubnuoreka [JOK
1 1 4.
CucremaTH4ecKue TPyIIbl pacCTeHUN 9 5 htts://m.eds00.ru/7f416720
2 PasButne pacTuTeIbHOrO MHUpa Ha 3eMiie 2 bubnmorexa LOK
p P https://m.edsoo.ru/7f416720
3 PacTeHus B mpupoOIHBIX COOOIIECTBAX 3 bubmmorexa [OK
PHpoZ B https://m.edsoo.ru/7f416720
bu6moreka [IOK
4 P 3
ACTCHHA 1 HeIoBek https://m.edsoo0.ru/7f416720
. bu6mmoreka [IOK
5 I'pu0sr. JI .b 7 2
PHOBI. JHIIAIHHIH. bakTepui https://m.edsoo0.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 6.5



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuorexa [JOK
1 XK 4 .
HBOTHEIH OPranHsm 05 https://m.edsoo.ru/7f418886
5 CrpoeHue U )KU3HEIeATENbHOCTh OPraHu3Ma 12 3 bubnnorexa [JOK
JKMBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTeTOPUU CUCTEMATUKH 1 bubmuorexa [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKJIETOYHEIE )KUBOTHEIE - IPOCTEHIITHE 3 1 bubmiorexa HOK
A P https://m.edso0.ru/7f418886
5 MHOT0KJIETOYHBIC KUBOTHBIE. 5 1 bubnuorexa [JOK
Kumeunononoctasie https://m.edso0.ru/7f418886
bu6mmoreka [IOK
6 [Tnmockue, Kpyribie, KOJbYaThIe YEPBU 4 1 httos://m.edsoo.ru/7f418886
bu6mmoreka [JOK
7 q 6 1
flereTonorue https://m.edso0.ru/7f418886
8 Mo LTocKI 9 05 bu6mmoreka [JOK
https://m.edso0.ru/7f418886
bubmuoreka [JOK
9 X 1
OPAOBHIC https://m.edso0.ru/7f418886
bu6mmoreka [JOK
10 P16 4 1
pIob! https://m.edso0.ru/7f418886
11 3eMHOBOIHBIC 3 bubmorexa HOK

https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmuoreka [JOK

. Hpeoumiatotces 3 https://m.edsoo0.ru/7f418886
bu6mmoreka [{OK
. e 4 1 https://m.edsoo0.ru/7f418886
bubmmorexa [{OK
H Vheromuraione ! 1 https://m.edsoo0.ru/7f418886
bubmmoreka [{OK
15 PazBuTHE )KMBOTHOTO MUpPa Ha 3emile 4 0.5 hitps://m.edsoo.ru/ 7418586
16 XK 6 3 bubmuoreka [IOK
HROTIVIE B TIPHPOAILIR COODMEETRR https://m.edsoo.ru/7f418886
17 K 3 bubnuorexa [JOK
HROTHbIE HeToReE https://m.edsoo0.ru/7f418886
18 P 2 bubnuoreka [JOK
EpRHOT e https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 11.5



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
. bubnuoreka [JOK
1 q —
@IIOBEK — OHOCOUMANBHBIH BHA 3 https://m.edsoo.ru/7f41aa8c
bubmmoreka [IOK
2 1
CTpyKTypa OprasHsma uesosexa 3 https://m.edsoo.ru/7f41aa8c
. bubmuorexa [JOK
3 HefiporymopaitkHas peryJisius 8 05 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 2
Onopa i pmwKeHe ° https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
> BHyTpeHHsis cpeia oprasHsma 4 0-5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
0 Kposoobparuere 4 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
! Hloixanne 4 . https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
8 I1 6 1
HTAHHE 1 ITHiendperue https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
9 OOMeH BellecTB U MpeBpalleHue SHePTun 4 15 httos://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
10 Koxa > 2 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
11 B 3 1
pracTIeRHe https://m.edsoo.ru/7f41aa8c
12 PasmHOkeHue u pazpurue 5 0.5 bubnuorexa [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

https://m.edsoo.ru/7f41aa8c¢c

bubmuoreka [JOK
13 Oprasbl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 itos:/m.edsoo.ru/741as8e
bubmmoreka [{OK
. Hopeere unemxiia ° 1 https://m.edsoo.ru/7f41aa8c
15 q 3 bubnuorexa [JOK
SOPCIH OpyHOTI Spe https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 JKuBast u HexuBas Ipupoaa. 1 bubnuorexa [JOK
[Ipu3Haku KuBOTO https://m.edso0.ru/863ccat0
5 buonorus - cucrema Hayk O JKUBO 1 bubmuorexa [JOK
IpupoJie https://m.edso0.ru/863cccOe
Ponp Guonoruu B mo3HaHUH
3 OKPYXKAIOIIEro MUpPA U 1 bubnuoreka [IOK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edso0.ru/863cccOe
COBPEMEHHOTO YeI0BeKa
bu6mmoreka [IOK
4 nu 0 i 1
CTOYHUKU OMOJOTMYECKUX 3HAHUMN httos://m.edsoo.ru/863¢ci56
Hayunbie MeTOo1bl U3y4YeHUsI )KUBOU bubnuoreka [JOK
5 1
MIPUPOIBI https://m.edso0.ru/863cd0c8
6 Merto1bl U3y4YeHUsI )KUBOM MPUPOJIbL: 1 bubnuorexa [JOK
HU3MEpEeHHe https://m.edso0.ru/863cd9ce
MeTo1bl U3y4eHHUS KUBOUM MPUPOIbIL:
HaOIIO/ICHUE U SKCIIEPUMEHT.
JlaGopaTtopHnas pabora. «3y4ueHue
7 nabo paTo pHoropo6o OBaIi:II}I' 1 0.5 bubmorexa HOK
patop Py ' ' https://m.eds00.ru/863cd65e
TEPMOMETPBI, BEChI, yamiku lletpwu,
npoOupku, MeH3ypku. [IpaBuna
paboTel ¢ 000pyIOBaHUEM B



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

IIKOJIFHOM KaOWHeTe.
O3HaKoMJIEHHE C YCTPOUCTBOM
JyIbI, CBETOBOTO MUKPOCKOTIA,
mpaBmiIa pabOTHI C HUMM»

Merto1bl U3y4YeHHUsI )KUBOM MIPUPOJIbL:
onucanue. [Ipakruueckas padora
«O3HaKOMIIEHHE C PaCTUTENILHBIMU U
KUBOTHBIMH KJIETKaMH: TOMaTa U

8 apOy3a (HaTypaJbHBIC TIperaparsl), 0.5 bubmorexa HOK
https://m.eds00.ru/863cd866
nHpy3opuu TyHeabKu U TP
(roTOBBIE MUKPOITPENapaThl) C
TTOMOIITBIO JTYITBI U CBETOBOTO
MHUKPOCKOTIa»
bu6mmoreka [IOK
o Honsrie 06 opransme https://m.edso0.ru/863cdb36
10 YBenuuuTenbHbIe MPUOOPHI IS bubnuoreka [IOK
HUCCIIEI0OBAaHUI https://m.edsoo.ru/863cd3de
HuTonorus — Hayka o KJIETKe.
JlaGopaTtopHnas pabora «3y4yeHue
1 KJIETOK KOJKMIIbI YEHTYH JIyKa MO 05 bubmuoreka [JOK
JIYIIOM ¥ MHUKPOCKOTIOM (Ha IIpuMepe https://m.edsoo.ru/863cddde
CaMOCTOSITENILHO MPUTOTOBIEHHOTO
MUKpOTpernapara)
12 KuzHenesTenbHOCTh OPraHU3MOB bubmmorexa [IOK
https://m.edso0.ru/863ce568
CBoiicTBa KMBBIX OPTaHU3MOB.
13 JlaGoparopHas paboTa 05 bubnuoreka [IOK

«HaOmronenue 3a notpedieHueM
BOJIbI PACTEHUEM)

https://m.edsoo.ru/863ce73e



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e

PazHooOpa3ue opranu3mMoB 1 UX
knaccugukanys. [Ipakruyeckas

bub6mmoreka [{OK

14 0 O
paboTa (ISHARONMICHIC € https://m.edsoo.ru/863ce8ec
MPUHIUIIAMHA CUCTEMATHKU
OpPTaHU3MOB»
15 Msoroo6pasue u 3HaueHHe
pacTeHui
16 MHuoroo0Opa3ue u 3HaueHIE
YKUBOTHBIX
17 MHuoroo0pa3ue u 3HaueHue rpudoB
BbaxTepuu u Bupycsl kak popma bubnuoreka [IOK
18
KU3HU https://m.edso0.ru/863ce8ec
19 Cpenpl 0OuTaHUs OPTaHU3MOB
20 Bonnas cpena oOuranus bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/863cea68
21 Hazemno-Bo3nyiiHas cpena bubnuorexa [JOK
00OHWTaHMS OPraHU3MOB https://m.edsoo.ru/863cec3e
[TouBennas cpena obutanus
opranu3moB. [Ipaktuyeckas pabora
22 «BrpIsIBIEHUE TTPUCTIOCOOICHU 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/863cedba
OpraHuU3MOB K cpezie oOuTaHus (Ha
KOHKPETHBIX MPUMEPAX)»
bubnuoreka [JOK
23 O 0
DTAHMEMAL KAK CPeata ODHTAT https://m.edso0.ru/863cf684
24 Ce30HHbIC U3BMEHEHUS B )KU3HU bubmuoreka [JOK
OpraHU3MOB https://m.edso0.ru/863cf508
25 [ToHsiTHE O MPUPOTHOM COOOIIECTBE. bubmmorexa [JOK

https://m.edsoo.ru/863cf684



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684

26 B3aumocss3u opranusmosB B 1 bubmmoreka [IOK
MPUPOJHBIX COOOIIECTBAX https://m.edso0.ru/863cf684

97 [TuieBbie CBSI3U B IPUPOIHBIX 1 bubmmoreka [{OK
coo01ecTBax https://m.edso0.ru/863cf7e2

08 PazHo00Opa3ue nmpupoHBIX 1 bubnmoreka [JOK
coo0IecTB https://m.edsoo.ru/863cfb20
HckyccTBeHHBIE COO0IIIECTBA, UX
OTJIMYHE OT MPUPOIHBIX COOOIICCTB

29 JlabopaTtopHnas pabota «3yuenue 1 05 bubnuorexa [JOK
HCKYCCTBEHHBIX COOOIIECTB U UX https://m.edso0.ru/863cfd3c
oburaTenel (Ha mpuMepe akBapuyma
U JIp.)»

30 [IpuponHbie 30HBI 3eMiH, UX 1 bubnuoreka [IOK
oburarenu https://m.edsoo.ru/863cfeea

31 Bnusinue dyenoBeka Ha JKUBYIO 1 bubmuorexa [JOK
MIPUPOY https://m.edso0.ru/863d0340

39 ['moGanbHBIC 3KOIOTHYECKUE 1 bubmuorexa [JOK
poOIeMbI https://m.edso0.ru/863d0340

33 [Tyt coxpaHeHus: GMOJIOTHYECKOTO 1 bubnuoreka [JOK
pazHooOpa3us https://m.edso0.ru/863d064c
PesepBHbiit ypok. O600mIeHEe

34 3HAHWI [0 MaTepHay, U3y4eHHOMY 1
B 5 Kiacce

OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c

6 KIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Hpaxrieckie H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 boranuka — Hayka 0 pacTeHUAX 1 brbmmorexa [OK
https://m.edso0.ru/863d0af2
OO6mue npu3HaKy U YPOBHU
2 opraHmaEHH paCTI/IT};I.?'II)HOFO 1 brbmmorexa [OK
https://m.edso0.ru/863d0c82
opranm3ma
3 CnopoBsle ¥ CEMEHHBIE PACTCHUS 1 bubamorexa [JOK
https://m.edso0.ru/863d0de0
PactuTenbHas kieTka, ee U3y4yeHue.

4 JlabopaTtopHnas pabora «3y4yeHue 1 bubnuoreka [IOK
MHKPOCKOTTMYECKOTO CTPOCHHUS JIUCTA https://m.edso0.ru/863d0fde
BOJTHOTO PAcTEHUS AIIOACH»

XHUMHYECKUH COCTAB KIIETKH.

5 JlaboparopHas paboTa 1 05
«OO0HapyXeHHe HEeOPraHUYEeCKUX U
OpPraHUYECKUX BEIECTB B PACTCHUN»

6 JKusHenesTenbHOCTh KIIETKU 1
PactutenbHble TKaHH, X QYHKIUU.

7 JlaboparopHas pabota «/3yueHnue 1 05 bubnnoreka [JOK
CTPOEHHMS PACTUTEIILHBIX TKAHEU https://m.edso0.ru/863d115a
(Mcmonp30BaHNEe MUKPOTIPETIAPATOB)»

3 Opransl pactenuii. JlabopaTopHas 1 05 bubnunoreka [JOK

pabota «/3ydyeHue BHEUTHETO

https://m.edsoo.ru/863d12ae



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae

CTPOEHUS TPABSIHUCTOTO LIBETKOBOT'O
pacTeHus (Ha )KMBBIX UM repOapHbIX
9K3EMILISIpax PacTEHUM): NacTyllbs
CyYMKa, pelibKa JuKas, TIOTUK €IKUI 1
Jpyrue pacTeHus»

Crpoenmue cemsa. JlaboparopHas
pabota «3ydeHue CTpoeHUs CeMsTH
OJHOJAOJIbHBIX U JIBYAOJIBHBIX
pacTeHuin»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863d3cca

10

Byl kKOpHEN ¥ TUIIBI KOPHEBBIX
cucteM. JlabopaTtopHas pabora
«3yueHne cTpoeHuss KOPHEBBIX
cucTteM (CTEP)KHEBOM U MOYKOBATOM)
Ha mpuMepe repOapHbIX SK3EMILIIPOB
WJIM KUBBIX pacTeHuil. 3yuenue
MUKpOTpernapara KJIeTOK KOPHS»

bu6moreka [IOK
https://m.edso0.ru/863d1402

11

Bunousmenenne kopHen

bu6mmoreka [IOK
https://m.edsoo.ru/863d197a

12

[ToGer. Pa3zButne modera U3 movyku.
JlaGopaTtopHas pabora «3y4yeHue
CTPOCHHUS BET€TaTHBHBIX
TCHEPATUBHBIX MMOYCK (Ha IpuUMepe
CHPEHH, TOTIOJISI ¥ IPYTUX
pacTeHui)»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863d1c90

13

Crpoenue ctebns. Jlaboparopnas
pabota «PaccmaTpuBanue
MHUKPOCKOTIHYECKOTO CTPOCHHS BETKH
nepesa (Ha TOTOBOM
MUKpOTpernapare)»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863d28ca



https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca

Bremnee 1 BHyTpeHHEE CTPOCHHE
mucta. Jlaboparopnas pabota
«O3HaKOMJICHHE C BHEIIIHUM

bubmmoreka [{OK

14 CTPOEHUEM JIUCTHEB U 05 https://m.eds00.ru/863d1e98
JIMUCTOPACTIONOKEHHEM (HA
KOMHATHBIX PACTCHHSIX)».

Bunousmenenus nmo6eros.

15 JlabopaTtopHnast pabota 05 bubnuorexa [JOK
«MccnenoBannue CTpoeHUS https://m.edso0.ru/863d2c08
KOPHEBHIIA, KITyOHS, TyKOBHUIIBI»

Crpoenue u pazHooOpa3ue IBETKOB.
16 JlaboparopHas padota «/3yueHune 0.5 bubmorexa TOK
https://m.edso0.ru/863d3842
CTpOEHUS IIBETKOB
Cougetns. JlaboparopHas paboTa
17 «O3HaKOMJICHHE C PA3THIHBIMH 0.5 Bubmmorexa [JOK
. https://m.edso0.ru/863d3842
TUTIAMU COL[BETUI»
bu6mmoreka [IOK

18 Hrozer https://m.edsoo.ru/863d3b4e

19 PacnpocTpanenue miojoB U CeMsiH B bubnuoreka [JOK
pupoJie https://m.edsoo.ru/863d3b4e

. bu6mmoreka [IOK

20 Obwen Beuects y pactenmit https://m.edso0.ru/863d2550

21 MunepaibHOE TUTAHUE PACTECHUM. bubnnoreka [JOK
Ynobpenus https://m.edso0.ru/863d1b00
®otocunTes. [IpakTuueckas padora

29 «Habmronenue nporiecca BblIETCHUS 05 bubnuoreka [IOK

KHCJIOPOda Ha CBETY aKBAPUYMHBIMHA
PaCTCHUAMU»

https://m.edso0.ru/863d2028



https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028

Pounb oTocunTe3a B mpupoe u

bubmuoreka [JOK

23 YKU3HHU YEJI0BCKa https://m.edso0.ru/863d2028
bIxaHue KopHs. JlaboparopHas
24 §a60Ta «I/Isyljlem/le ponl; plfxneHI/Is[ 0.5 brbamorexa LOK
. https://m.edso0.ru/863d21c2
JUTSL TBIXQHUSI KOPHEH
bubmmoreka [{OK
25 JIuct u cTebenb Kak OpraHbl JAbIXaHUS httos://m.edsoo.ru/863d2320
TpaHcnopT BEMECTB B PACTCHUMU.
26 [IpakTnueckas pabota «BbisiBneHne 05 bubnuorexa [JOK
MEepEABUIKEHUS BOJbI U MUHEPAIbHBIX https://m.edso0.ru/863d2c08
BEILECTB 10 JPEBECUHEN
27 Brinenenue y pacrenuit. Jlucronan
[Ipopacranue cemsH. [IpakTdeckas
pabota «OrnpeneneHne BCX0KeCTH
28 CEMSH KYJIbTYPHBIX PACTCHUH U 0.5 bubmorexa [IOK
https://m.edsoo.ru/863d3cca
MOCEB UX B TPyHT». «Onpenenenue
YCIIOBUN IPOPACTAHUS CEMSHY
Poct u pazButue pacreHusl.
[IpakTnueckas padota «Habmonenue
29 3a POCTOM M Pa3BUTHEM LIBETKOBOTO 05 bubnuoreka [JOK
pacTeHus B KOMHATHBIX YCIOBHUAX (HA https://m.edso0.ru/863d2fb4
npumepe ($Hacosi WM OCEBHOTO
ropoxa)»
30 Pa3mHOKeHue pacTeHuii u ero
3HAUEHUE
31 Onbinenue. JIBoitHoe bubmuoreka [JOK
OIJIOIOTBOPEHHE https://m.edso0.ru/863d3842
32 OO6pa3oBaHue MJIOJI0B U CEMSH bubnuoreka [IOK



https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d3842

https://m.edso0.ru/863d39c8

33

BereratuBHoe pasMHOKEHHE
pactenuii. [IpakTudeckas padbora
«OBnaenue npuéMamu
BETETATHBHOTO PAa3MHOKEHUS
pacTeHuii (4epeHKoBaHUE TOOETOB,
YepEeHKOBAHHUE JINCTHEB U JPYrUe) HA
puMepe KOMHATHBIX PaCTCHUN
(TpameckaHIus, CEHIOJUS, OETOHNUS,
CaHCeBbEPA U JAPYrUe pacTCHU)»

0.5

bub6mmoreka [{OK
https://m.edsoo.ru/863d34d2

34

PesepBubIit ypok. O600meHne
3HaHUM O CTPOCHUU U
KHU3ZHEJESATEIbHOCTH PACTUTEIHHOTO
opranusma

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

7 KIIACC

Ne KoaudecTBO 4acoB

JlaTa
Bc | Konrpo | IIpaktn
n | Tema ypoka u3y4 | DJIeKTPOHHbIe HM(poBbIe 00pa3oBaTe/IbHbIE pecypchl

er | JbHbIE YyecKue
eHus
0 padoTel | padoThI

~

Mmuoroo6pa3
ue

OPrafsmon 1 Bu6miorexa [JOK https://m.eds0o.ru/863d4314

" ux
Kiaccudukarg
us

C
nereMatica 1 bu6mmoreka [IOK https://m.edsoo.ru/863d449a

pacTeHui

Huzmme
pacTeHus.
Obmas
XapaKTepHUCT
uKa
BOJIOPOCIICH.
Jlaboparopna
s paboTta
«3yuyenue
CTpOEHUSs
OJIHOKJIETOYH
BIX

1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863d46a2

BOJIOPOCIIEN

(Ha mpumepe



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d46a2

XJIaMHUJOMOH
aabl U
XJIOPEIUIBI)»

Huzmme
pacTeHus.
3eneHble
BOJIOPOCIIH.
[IpaxkTnuecka
s paboTa
«M3yuenne
CTpOCHUS
MHOTOKJICTOY
HBIX
HUTYATHIX
BOJIOpOCIIEH
(Ha mpumepe
CIUPOTHPHI U
YIIOTPUKCA)»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863d4832

Huzmue
pacTeHus.
Bypsie u
KpacHbIS
BOJIOPOCIIH

bu6mmoreka LIOK https://m.edsoo.ru/863d499a

Bricmne
CIIOPOBBIE
pacTeHus

bubnuoreka [{OK https://m.edsoo.ru/863d4fc6

Oo1mas
XapaKTePUCT
HKa U

0.5

bubmuoreka [{OK https://m.edsoo.ru/863d4b02



https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4b02

CTpOEHHUE
MXOB.
[IpakTnuecka
s pabota
«3yuenne
BHEIIIHETO
CTpOEHUs
MXOB (Ha
MECTHBIX
BHJIaX)»

Mk
pa3BUTHS
mx0B. Poib
MXOB B
NpUpOJE U
JIeSITeIILHOCT
M 4eJOBeKa

bubnuotexa [{OK https://m.edsoo.ru/863d4e5e

Obmas
XapaKTePUCT
uKa
MATrIOPOTHUKO
00pa3HbIX

bu6mmoreka IIOK https://m.edsoo.ru/863d4fc6

10

OcobenHocTH
CTPOCHHS H
JKU3HEAEATEN
BHOCTH
IJIayHOB,
XBOIILIEH U
MarOPOTHUKO

0.5

bubnuoreka [{OK https://m.edsoo.ru/863d512e



https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d512e

B.
IIpakTHuecka
s pabota
«3yuenne
BHEIIIHETO
CTpOEHUs
MaroOpOTHHUKA
WJIM XBOILIA»

11

Pa3zmuoxeHn
€ ¥ UK
pa3BHUTHS
MAITOPOTHHKO
00pa3HbIX.
3HaueHue
MaroPOTHUKO
00pa3HbIX B
pUpoJIe U
KU3HH
YyeoBeKa

bubnuoteka [{OK https://m.edso00.ru/863d5282

12

Obmas
XapaKTepUCT
MKa XBOWHBIX
pacTeHui.
[IpakTyecka
s paboTta
«H3yuenne
BHEIIIHETO
CTPOEHHUS
BETOK, XBOH,

0.5

bubnuoreka [{OK https://m.edsoo.ru/863d55a2



https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d55a2

LIUIIEK U
CEeMSH
TOJIOCEMEHHBI
X pacTeHUM
(Ha mpumepe
€JI1, COCHBI
I
JIUCTBEHHULBI

)»

13

3HaueHue
XBOMHBIX
pacTeHui B
MpUpoJIe U
JKU3HHA
JeJloBeKa

bu6mmoreka [IOK https://m.edsoo.ru/863d5714

14

OcoOenHoctu
CTPOEHHUS U
KU3ZHEeATeN
BHOCTH
MTOKPBITOCEME
HHBIX
pacTeHui.
IIpakTyecka
s paboTta
«3yuyenue
BHEIIIHETO
CTpOEHUs
IIOKPBITOCEME
HHBIX

0.5

bubnuoreka [{OK https://m.eds00.ru/863d5868



https://m.edsoo.ru/863d5714
https://m.edsoo.ru/863d5868

pacTeHuin»

15

Knaccuduxkart
Hs N NUKIT
pa3BUTHS
IIOKPBITOCEME
HHBIX
pacTeHui

bu6mmoteka 1IOK https://m.edsoo.ru/863d5a02

16

CewmeiicTBa
KJjlacca
JIBYJIOJIBHEIE.
[IpakTnuecka
s paboTa
«3yueHne
MPU3HAKOB
Mpe/ICTaBUTE
nen
CEMENCTB:
Kpectousetn
ble
(KamyctHsre),
Po3sonBerHrie
(Po30BBIC) Ha
repOapHbIX U
HaTypaJIbHbBIX
oOpasmax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d5b88https://m.edsoo.ru/863d5daehttps://m.edso0.ru/863d5f2
Ohttps://m.edsoo.ru/863d607ehttps://m.edso0.ru/863d61e6

17

CemelicTBa
KJjlacca
JBYJOJIBHBIE
IIpaxkTruecka

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863d5b88https://m.edsoo.ru/863d5daehttps://m.edso0.ru/863d5f2
Ohttps://m.edso0.ru/863d607ehttps://m.edsoo.ru/863d61e6



https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d607e

g pabota
«M3yuenune
MIPU3HAKOB
MpeACTaBUTE
e
CEMEHCTB:
MOTBITBKOBEI
e (boGoBrIe),
ITacnénoBrle,
Cl0KHOLBET
HBIE
(ActpoBsie)
Ha
repOapHbIX U
HaTypaJIbHBIX
obOpasmax»

18

XapakTepHblie
MIPU3HAKU
CEMEUCTB
KJlacca
OJIHO/I0JIbHbBIE

[IpakTyecka
s paboTta
«3yuyenue
MIPU3HAKOB
MpEICTaBUTE
Jen
CEMEHCTB:
JIuneiiHele,

0.5

bubmorexa [IOK
https://m.edsoo.ru/863d5b88https://m.edsoo.ru/863d5daehttps://m.edso0.ru/863d5f2
Ohttps://m.edsoo.ru/863d607ehttps://m.edsoo0.ru/863d61e6



https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d607e

3naku
(MSTIMKOBBI
€) Ha
repOapHbBIX U
HATYpaJIbHbBIX
oOpasmax»

19

KynbsTypHBIE
MIpEACTABUTE
JIM CEMEWUCTB
ITOKPBITOCEME
HHBIX, UX
HCIIOJIb30BaH
ne
YEJIOBEKOM

bubnuotexa [{OK https://m.edsoo.ru/863d634e

20

OBOIIOIMOHH
0€ pa3BUTHE
pacTUTEIBHOT
0 MHUpa Ha
3emiie

bu6mmoreka IIOK https://m.edsoo.ru/863d651a

21

Drarnsl
pa3BUTHUA
HA3eMHBIX
pacTeHui
OCHOBHBIX
cUCTeMaTuye
CKHX TpyHn

bubnuoreka [{OK https://m.eds00.ru/863d668c

22

Pacrenus u
cpena
oOuTanus.

bubmuoreka [{OK https://m.edsoo.ru/863d67ea



https://m.edsoo.ru/863d634e
https://m.edsoo.ru/863d651a
https://m.edsoo.ru/863d668c
https://m.edsoo.ru/863d67ea

DKOJIOTHYECK
ue GaxKTopsl

23

PacturenbHbl
€ coo01ecTna

bu6mmoteka IIOK https://m.eds00.ru/863d695c

24

Crpykrypa
pacTUTEIbHOT
0

coo0I1IeCTBa

bubnuoteka [{OK https://m.edsoo.ru/863d695¢c

25

KynbsTypHBIE
pacTeHus u
ux
MIPOUCXOXKE
HUE.
KynbrypHbie
pacteHus
CENbCKOXO035H1
CTBEHHBIX

yroauu

bubnuoteka [{OK https://m.edsoo.ru/863d6cc2

26

Pactenus
ropoja.
JlekopaTrBHO
e
[[BETOBOJICTB
0

bubnuoreka [{OK https://m.edsoo.ru/863d6e2a

27

OxpaHa
pacTUTEIHHOT
0 MHpa

bubnuoreka I{OK https://m.edsoo.ru/863d6f88

28

bakrepun -
NOsIZICpPHbIE

0.5

bubnuoreka I{OK https://m.eds00.ru/863d75f0



https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d75f0

OpraHHU3MBl.
Oomas
XapaKTepUCT
uKa
OakTepuil.
Jlaboparopna
s paboTa
«M3yuenne
CTPOCHHS
Oaxtepuit (Ha
TOTOBBIX
MUKpOTIpenap
aTax)»

29

Poiib
OakTepuii B
pUpoe U
KU3ZHU
YernoBeKa

bu6mmoreka [IOK https://m.edsoo.ru/863d75f0

30

['puOsr.
OO6mras
XapaKTePUCT
uKa

bu6mmoreka LIOK https://m.edsoo.ru/863d70e6

31

[nanounslie
TpUOBL.
[IpakTyecka
s pabota
«H3yuenne
CTPOCHHUS
IO IOBBIX

0.5

bubnuoreka ITOK https://m.edso0.ru/863d70e6



https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d70e6

Tel
HUIATIOYHBIX
rpuOOB (UK
M3yuYeHHE
HUIATIOYHBIX
rpuboB Ha
MYJISIKaX)»

32

[InecHeBble n
TIPOKIKH.
[IpakTnuecka
s paboTa
«3yueHne
CTPOCHUS
OJTHOKJICTOYH
BIX (MYKOD) H
MHOTOKJIETOY
HBIX
(meHuIrL)
TUTECHEBBIX
rpruOOB»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863d72b2

33

I'puOer -
MapasuThl
pacTeHui,
KUBOTHBIX U
YelnoBeKa

bubmuoreka [{OK https://m.eds00.ru/863d72b2

34

JInmaiiHuky -
KOMIUIEKCHBIE
OpraHU3MBlI.

IIpaxkTruecka

0.5

bubmuoreka [{OK https://m.eds00.ru/863d7460



https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460

g pabota
«M3yuenune
CTpOEHUs
JINIIATHUKOB

»

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

34

6.5




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposbie
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest

1 30010r1s — HAyKa O )KUBOTHBIX 1 bubmorexa HOK

https://m.edso0.ru/863d7744

5 OO6mmue npu3HaKy KUBOTHBIX. 1 bubnuoreka [JOK
MHuoroo0pasue >KUBOTHOTO MUpa https://m.edso0.ru/863d78a2

3 CtpoeHue u )KU3HEAEATEIbHOCTh 1 bu6moreka [IOK
YKUBOTHOM KJIETKH https://m.edso0.ru/863d7c26
TkaHu KUBOTHBIX. OpraHbl U CUCTEMBI
OpraHoB *HUBOTHbIX. JIabopaTopHas

4 pabora «VccnenoBanue mos 1 05 bubnuoreka [IOK
MHKPOCKOTIOM TOTOBBIX https://m.eds00.ru/863d7d98
MUKpOTpENapaToB KJIETOK U TKaHen
KUBOTHBIX»

Onopa u IBMKEHUE )KMBOTHBIX.

5 [IpakTuueckas padota 1 05 bubnuoreka [JOK
«O3HaKOMJIEHHE C OpraHamMu OTOpbI U https://m.edso0.ru/863d7fle
JIBUKCHHS Y 5KUBOTHBIX)

[Mutanue u nueBapeHue
6 MPOCTEHIINX I/Im6ecrf)03BOH(})]‘{HBIX 1 bubmmorexa [IOK
https://m.edso0.ru/863d809a
KUBOTHBIX
[Tutanue u nuIeBapeHue y
7 IMO3BOHOYHBIX >KUBOTHBIX. 1 05 bu6mmoreka [JOK

[Ipaktuyeckas padora «M3yueHue
croco0OB MOTJIOIIEHUS MULIH Y

https://m.edsoo.ru/863d82ca



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d82ca

KHUBOTHBIX»

Jpixanue x’uBOTHBIX. [IpakTrueckas

bubnuorexa [JOK
8 pabota «/3y4ueHne criocoOOB JIbIXaHUS 0.5 httos://m.e dSO(])_.[ru 1863d84fa
y KUBOTHBIX)»
Tpancnopr BemecTs y
0€CITI03BOHOYHBIX KUBOTHBIX.
9 [IpakTnueckas pabora 05 bubnnorexa [JOK
«O3HaKOMIIEHHE C CUCTEMaMU https://m.edso0.ru/863d86c6
OpraHOB TPAHCIIOPTA BEIIECTB Y
KUBOTHBIX)»
10 KpoBooGparienue y mo3BOHOYHBIX bubnuoreka [IOK
YKUBOTHBIX https://m.edso0.ru/863d8856
bu6moreka [IOK
1 Brizenetiie y SKUBOTHBIX https://m.edso0.ru/863d89d2
[ToxpoBbI Tena y *KUBOTHBIX.
12 [IpakTuueckas padota «3yueHue 0.5 bubmorexa OK
https://m.edso0.ru/863d8d74
MTOKPOBOB TeJa y KUBOTHBIX)»
13 Koopnunarus u perymisuus bubnuoreka [JOK
YKU3HENICATECIIbHOCTH Y ) KUBOTHBIX https://m.edsoo.ru/863d8f9a
14 PaznpaxumMocTs ¥ IOBEICHUE bubnuoreka [JOK
YKUBOTHBIX https://m.edso0.ru/863d9260
@DopMBbI pa3MHOKEHUS )KUBOTHBIX.
15 [Ipaktuueckas pabora «CtpoeHue 05 bubnnoreka [JOK
siilla U pa3BUTHE 3aPOIbIIIA THUIIBI https://m.edsoo.ru/863d93b4
(KypHIIBI)»
16 Poct 1 pazBuTHe )KMBOTHBIX Bu6mmorexa LIOK
https://m.edso0.ru/863d93b4
17 OCHOBHBIC CHCTEMAaTHUYSCKHUE bu6mmoreka [JOK



https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d8d74
https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d9260
https://m.edsoo.ru/863d93b4
https://m.edsoo.ru/863d93b4

KaTCropuu KUBOTHBIX

https://m.edso0.ru/863d9526

18

OO01mas XxapakTepucTUKa MPOCTEUIITUX.

Jlaboparopnas padoTa
«HccnenoBanue cTpoeHuUs
nHpYy30puH-Ty(EeIbKH U HaOIIoIeHHEe
3a e€ nepeaBHKEeHUEM. M3yuenue
XEMOTAKCHCa

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863d974c

19

Kryrukonocusl 1 Uupy3opun

bu6mmoreka [IOK
https://m.edsoo.ru/863d974c

20

MHuoroo0pasue npocTenmx.
3Ha4yeHHe NPOCTENIINX B IPUPOJIE U
KWU3HU denoBeka. JlabopaTopHas
pabota «MHOTOOOpa3He MPOCTEHTITUX
(Ha TOTOBBIX MpenapaTax)»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863d974c

21

OO6mras xapakTepucTuKa
KHAIIEYHOIOJIOCTHRIX. [IpakTryeckas
paboTa «MccenoBanue CTpoeHUS
MIPECHOBOHOM TUIPHI U €
nepeBIKEeHUs (ITKOJIbHBIN

aKBapHUYM )»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863d9a30

22

MHuoroo0pa3ue KUIIEYHOIOJIOCTHBIX.
3HaueHne KUIIEYHOIIOIOCTHBIX B
MPHUPOJIC U )KM3HH YEIOBEKA.
[IpakTuueckas padota
«HMccnenoBanre MUTaHKUS THAPBI
TapHUSAMHU ¥ IUKIOTaMH (IITKOJIbHBIH

aKBAPUYM )»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863d9ba2

23

UYepsu. I1nockue uepsu

bu6mmoreka [JOK
https://m.edso0.ru/863d9d50



https://m.edsoo.ru/863d9526
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
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[Tapa3utuveckue MIOCKHE YSPBH.
JlaboparopHas pabota «/3yueHune

bub6mmoreka [{OK

24 HpI/ICHf)CO6JIeHI/II/I MapasUTHYECKUX 0.5 httos://m.edso0.ru/863da070
YyepBel K mapasuTu3My (Ha TOTOBBIX
BJIQYKHBIX U MUKpOIIpenaparax)»
bubmmoreka [{OK
25 Kpyrmste uepei https://m.edso0.ru/863d9efe
Kospuateie uepBu. [Ipaktnueckas
abora «VccnenoBanue BHyTPEHHETO
26 IC)TpOGHI/Iﬂ JOXEBOTO qesz}[,T(I:Ia 0.5 bubmorexa HOK
https://m.edso0.ru/863d9efe
TOTOBOM BJI&XHOM TIperapare u
MUKpOTpernapare)»
97 OO6mras xapakTepucTuKa bubmuorexa [JOK
YIEHUCTOHOTMX https://m.edso0.ru/863da3c2
28 Pakoo0Gpa3zubie. OcobeHHOCTH bubnuoreka [IOK
CTPOEHUSI U JKU3HEIEITEIbHOCTH https://m.edsoo.ru/863da53e
29 [Taykoo6pa3zubie. OcoOeHHOCTH bubnuoreka [IOK
CTPOEHUSI U JKU3HEICITEIbHOCTH https://m.edsoo.ru/863da6a6
Hacexombie. OcOOEHHOCTH CTPOCHUS
U Ku3HeaearenbHocTu. [IpakTuueckas
30 pabota «McciaenoBaHue BHEITHETO 05 bubnuoreka [JOK
CTPOCHHMS HACEKOMOTO (Ha IpuMepe https://m.eds00.ru/863da89a
MaiCKOro yKa WIH IPYTHX KPYIHBIX
HACEKOMBIX-BPEIUTENCH )»
Hacekomblie ¢ HenmonHbIM
npeBpanieHueM. [Ipaktuueckas BuGmorexa [IOK
31 paboTta «O3HaKOMJIEHHUE C 0.5

pa3NUYHBIMU TUIIAMH PA3BUTHS
HACEKOMBIX (Ha IpUMepe KOJIIIEKLIUN )»

https://m.edsoo.ru/863da89a



https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da53e
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https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a

bubmuoreka [JOK

32 HacekoMblie ¢ OJIHBIM ITpeBpalieHueM httos://m. edsoo.ru/863da89a
OO61ras XxapakTepucTUKa MOJIITIOCKOB.
[IpakTuyeckas pabora
«HMccnenoBanue BHEIIHETO CTPOEHUS
33 PaKOBHH IIPECHOBOIHBIX M MOPCKUX 0.5 brbmmorexa LOK
https://m.edsoo.ru/863dab7e
MOJUTIOCKOB (PaKOBUHBI 0€33yOKH,
TIEPJIOBUIIBI, IPYAOBHKA, KATYIIIKH H
Ip. )»
MHuoroo6pa3ue MOJUTIOCKOB. 3HaUYEHUE
34 MOJITFOCKOB B TIPUPOJIC U KU3HU bubamorexa [JOK
https://m.edsoo.ru/863dacd2
9eoBeKa
35 OO6mrast XxapaKTepUCTHKA XOPIOBBIX bubmuorexa [JOK
YKUBOTHBIX https://m.edsoo.ru/863dae44
OO6mras xapakTepucTUKa poIo.
[IpakTuueckas padota
36 «MccnenoBanne BHEIIHETO CTPOEHUS 05 bu6mmoreka [IOK
1 0COOCHHOCTEH MePEABMKCHUS PHIOBI https://m.edso0.ru/863db010
(Ha IprIMepe KUBOM PHIOBI B OAHKE C
BOJION )»
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS
Y TIPOLIECCOB KU3HEACATEIbHOCTH
37 pw10. JlTaGopaTopHas pabora 05 bubnnoreka [JOK
«HMccnenoBanre BHyTPEHHETO https://m.edsoo.ru/863db010
CTPOCHHMS PHIOBI (Ha MpUMepe
TOTOBOTO BJIYKHOTO MpEnapara)»
bu6mmoreka [JOK
38 XpALICBLIC H KOCTHBIC PEIOLI https://m.edsoo.ru/863dbl16e
39 Msoroo6pasue pb16. 3HaueHue poio B bubnuoreka [IOK



https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863dab7e
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IIPUPOJIE U )KU3HU YEJIOBEKA

https://m.edsoo.ru/863db2ea

OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

40
3eMHOBOIHEIX https://m.edso0.ru/863db6be
Oco0OeHHOCTH BHYTPEHHETO CTPOCHUS
41 M IIPOIECCOB KU3HENEITEIbHOCTU bubnmorexa LHOK
P https://m.edsoo.ru/863db6be
3€MHOBOIHBIX.
MHuoroo0pa3ue 3eMHOBOIHBIX U UX
42 oxpaHa 3I1){aquHe 3€MHOBOJIHBIX B bubnmorera [TOK
pata. a https://m.edsoo.ru/863dbala
MIPUPOJIC U )KU3HU YeIOBEKa
43 OO6mras xapakTepucTuKa bubmuorexa [JOK
MPECMBIKAIOIINXCS https://m.edso00.ru/863dbb78
Oco0OeHHOCTH BHYTPEHHETO CTPOCHUS
44 M IIPOIIECCOB KU3HENEATEILHOCTU bubmorexa LOK
P https://m.edsoo.ru/863dbcc2
MIPECMBIKAIOIIINXCS
MHoroo6pa3ne mpecMBIKAIONUXCS U
45 UX OXpaHa. 3HaAYCHUE bubnuoreka [IOK
MPECMBIKAIOIIUXCS B PUPOJIE U https://m.edso0.ru/863dbef2
JKHU3HU YEJI0BEKa
OO6m1ast XxapaKTepUCTHKA ITHII.
[IpakTrueckas padota
«MccnemoBanne BHEIIHETO CTPOSHUS
46 1 MePhEBOT0 MOKPOBa NTHIL (Ha 0.5 Eubmorexa OK
P p ' https://m.edsoo.ru/863dclea
puMepe dydena NTHll U Habopa
MepbEeB: KOHTYPHBIX, TyXOBBIX U
myxa)»
Oco0OeHHOCTH CTPOEHUS U MPOIIECCOB
bu6mmoreka [JOK
47 JKU3HENIEATEIHLHOCTH IITHII. 0.5

IIpakTuyeckas padora

https://m.edsoo.ru/863dc352
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«Ucenenosanue ocodbeHHoCTEN
CKeEJICTa IITULbD)

48 [Toenenue nrui. Ce30HHBIC SIBIICHUS bubmmoreka [{OK
B JKA3HU IITHUIL] https://m.edso0.ru/863dc62c
49 3HavYeHHE NTHUI] B IPUPOJC U KU3ZHU bubnuorexa [JOK
YeJI0BEKa https://m.edso0.ru/863dc8a2
50 OO6mrast XxapaKTepUCTHKA U CPEIbl bubnuoreka [JOK
JKM3HU MJICKOTTUTAIOITUX https://m.edsoo.ru/863dca3c
Oco0eHHOCTH CTPOEHUS
51 mitekonuraronmx. [Ipakrnueckas 05 bubmuorexa [JOK
pabota «MccnenoBanue 0COOCHHOCTEM https://m.edsoo.ru/863dca3c
CKeJleTa MJIEKOITUTAFOIIIIX)
[Ipoueccel KU3HEAEATETIBHOCTH
59 mitekonuraronux. [Ipakruueckas 05 bubnuoreka [IOK
pabota «MccnenoBanue 0COOCHHOCTEM https://m.edsoo.ru/863dccda
3yOHON CHUCTEMBI MIIEKOIUTAIOIIIX)
[ToBeneHne MIEKOMUTAIONINX.
53 Pa3mHOkeHue u pa3BuTHE bubmmorexa [JOK
https://m.edsoo0.ru/863dce9c
MJICKOTIUTAIOIINX
bu6mmoreka [IOK
>4 MuOrooGpasHe MICKONHTAIONLX https://m.edso0.ru/863dd374
55 3HauYeHHE MJICKOIIUTAIOIINX B bubnnoreka [JOK
MPUPOJE U )KU3HU YEJIOBEKA https://m.edso0.ru/863dd4e6
56 O06006maronui ypok no Teme
«I103BOHOYHBIE KUBOTHBIE»
57 DBOJIIOIIMOHHOE Pa3BUTHE )KUBOTHOTO bubnuoreka [JOK
Mupa Ha 3emiie https://m.edsoo.ru/863dd8ba
58 [TaneoHTOJIOTMS — HayKa O IPEBHUX 0.5 bubnuoreka [IOK
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obutaressix 3emnn. [IpakTruueckas
pabota «/ccnemoBaHue HCKOMTaeMbIX
OCTAaTKOB BBIMCPIINUX JKUBOTHBIX»

https://m.edsoo.ru/863dda2c

59 OcCHOBHBIE ATarbl HBOJTIOIUN 1 bubnuorexa [JOK
0ECI03BOHOYHBIX JKHBOTHBIX https://m.edsoo.ru/863ddb94
60 OcCHOBHBIE ATarbl YBOJTIOIUN 1 bubnuorexa [JOK
IMO3BOHOYHBIX JKUBOTHBIX https://m.edso0.ru/863ddd60
bubmmoreka [{OK
61 KUBOTHBIC 1 CpeAa OO TaNIA L https://m.eds00.ru/863de058
[Tomymsiuu )KUBOTHBIX, UX
62 XapaKTepUCTHKH. [IuieBbie CBsI3U B 1 bubmorera [IOK
https://m.edsoo.ru/863delca
MIPUPOJIHOM COOOIIECTBE
63 JKHMBOTHBIN MUP NPUPOJHBIX 30H 1 bubnuoreka [IOK
3emiu https://m.eds00.ru/863de6c0
64 Bo3snelicTBue yenoBeka Ha )KUBOTHBIX 1 bu6mmoreka [IOK
B IIPUPOJIE https://m.eds00.ru/863de846
. bu6mmoreka [IOK
65 CenbCKOXO03IMCTBEHHBIC JKUBOTHBIE 1 httos://m.edsoo.ru/863de9ad
66 2’KuoTHbIe B roposie. Mepbl 1 bubnuoreka [JOK
COXpPAaHEHUS )KMBOTHOTO MHpa https://m.edsoo.ru/863dec7e
PesepBHblit ypok. O6o0maromumii ypok
67 o Teme «CTpoeHue u 1
YKU3HEICITECIIbHOCTh OpraHu3Ma
YKUBOTHOTO»
PesepBHbIit ypok. O6oO0maromumii ypok
68 1o TeMe «CUCTeEMaTHYECKUE TPYIIIIBI 1
YKUBOTHBIX)»
OBUIEE KOJIMYECTBO YACOB I10 68 11.5
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[TPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bceer
0 e padoThI

KoHTpoJibHBI

IIpakTU4ecku
e padoThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Hayku o yenoseke

bubnuoteka [{OK https://m.edsoo.ru/863df188

YenoBeK KaK 4acTh
IIPUPOIBI

bubnuoteka [{OK https://m.edsoo.ru/863df354

AHTpoOnoreses

bubnuoteka [{OK https://m.edsoo.ru/863df354

Crpoenue u
XUMHYECKUU COCTAB
KJIICTKHN

bubnuoteka [{OK https://m.edsoo.ru/863df4a8

Tunel TKaHeH
opranusma
YeloBeKa.
[IpakTnueckas
paborta «M3ydyeHue
MHUKPOCKOTTHYECKOT
O CTPOCHMS TKaHEH
(Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863df606

Oprasbl U CUCTEMBI
OpPraHOB YEJIOBEKa.
IIpakTueckas
pabota
«Pacnio3znaBanue
OpPraHOB U CUCTEM
OPraHoB YeJIOBEKA

0.5

bubnuoteka I{OK https://m.edsoo.ru/863dfae8



https://m.edsoo.ru/863df188
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(o Tabnuam)»

HepBHble kieTku.
Pedekc.
Penenropsr

bu6mmoreka LIOK https://m.edsoo.ru/863dfdb8

HepsHnas cucrema
YEIIOBEKA, €€
opraHuzanys u
3Ha4YCHHE

bubnuoteka [{OK https://m.edsoo.ru/863dfc6e

CHuHHOM MO3T, €T0
CTPOCHHE U

byHKIIIN

bubnuoteka [{OK https://m.edsoo.ru/863dffOc

10

T"onoBHOM MO3T, ero
CTpOCHUE H
byHKINH.
[IpakTnueckas
pabota «M3yyenue
T'OJIOBHOTO MO3Ta
yenoBeka (1o
MYJISDKaM )

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e00ba

11

BereratuBnas
HEpBHAsl CHCTEMa

bu6mmoreka LIOK https://m.edso00.ru/863e0682

12

HepsBnas cucrema
KaK eIMHOE IIeJI0e.
Hapymenus B
paboTe HEpBHOU
CHCTEMBI

bubmuoteka [{OK https://m.edso0o.ru/863e0682

13

DHJIOKpUHHAS
CHCTEMA YEI0BEKA

bubmuoteka [{OK https://m.edsoo.ru/863e098e



https://m.edsoo.ru/863dfdb8
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14

Ocobennoctu
pedIeKTOpHOM U
T'yMOpaJIbHOMU
perysiuu

byHKIII
OpraHu3ma

bu6mmoreka IIOK https://m.edsoo.ru/863e0c36

15

CkelleT 4enoBeKa,
CTPOEHHE €ro
OTJIEJIOB U
(GyHKIMH.
[IpakTrnueckas
pabota «M3yuenue
CTPOEHUS KOCTEN
(Ha MyIsDKaxX)»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e10b4

16

Koctu, nx
XUMHAYECKUH
COCTaB, CTPOCHHE.
TwuIe! KOCTEH.
[IpakTuueckas
pabota
«UccaenoBanue
CBOMCTB KOCTH)

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e0d9e

17

Melmeynas
CHCTeMa YeIoBeKa.
IIpakTrueckas
pabota «M3yueHue
BIUSTHUSA
CTaTUUECKOM U
JTUHAMHYECKOM

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e1398



https://m.edsoo.ru/863e0c36
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Harpy3Kku Ha
YTOMJICHUE MBIIIII»

18

Hapymenns
OIIOPHO-
JIIBUTaTEJILHOU
CHCTEMEI

bu6mmoreka LIOK https://m.edsoo.ru/863e15f0

19

[Ipodunakruxa
TpaBMaTU3Ma.
IIepBas nomonip
MIpU TpaBMax
OTIOPHO-
JIBUTATEIILHOTO
anmapara.
[IpakTrueckas
paborta «Okazanue
MEepBOM TOMOIIIHN
MIPH MOBPEKICHUI
CKeJIeTa U MBIIII

0.5

bubnuotexa [{OK https://m.edsoo.ru/863e15f0

20

Buyrpennsisa cpena
OopraHu3Ma u ee

byHKIMH

bu6mmoreka LIOK https://m.edso00.ru/863e1712

21

CocraB KpoBH.
JlaGopaTopHas
paboTta «3yuenue
MHUKPOCKOTTHYECKOT
O CTPOEHUS KPOBH
YyernoBeKa u
JISTYIITKA
(cpaBHEHUE)»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e1712



https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712

22

CeéptpiBaHmne
KpOBHU.
[IepenuBanue
KpoBu. ['pynmel
KpOBU

bu6mmoreka LIOK https://m.edsoo.ru/863e182a

23

NmmyHuTeT M ero
BU/IBI

bubnuoteka [{OK https://m.edsoo.ru/863e1942

24

Opransl
KpOBOOOpaIeHus
Crtpoenue u pabota
cepara

bubnuoteka [{OK https://m.edsoo.ru/863e1d70

25

Cocynucras
cucTema.
[IpakTrueckas
pabota «M3mepenue
KpPOBSIHOTO
TABJICHUSD)

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863ele9c

26

Perymnsuus
JeSITeNIbHOCTH
cep/ua 1 cocy/oB.
[IpakTuueckas
pabota
«Omnpenenenue
Mynbca v yucia
CEepICUHBIX
COKpAILlCHUH B
MOKOE U TOCIIe
JI03UPOBAHHBIX
(buznueckux

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e20d6



https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6

Harpy3oK y
4eJI0BEKa»

27

[Ipo¢punakruka
CEepJeUHO-
COCY/IUCTBIX
3a00JICBaHHH.
IIepBas nomonip
npu
KPOBOTEUEHUSIX.
[IpakTrnueckas
pabota «IlepBas
MOMOIIb TIPU
KPOBOTEUEHUI

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e220c

28

JpIxanue u ero
3HaueHue. Oprasbl
JIbIXaHUS

bu6mmoreka [IOK https://m.edsoo.ru/863e231a

29

MexaHu3Mbl
JIBIXQHHUSL.
Perymnsmus npixanus
[IpakTuueckas
pabota «M3mepenue
oOxBaTa rpyaHOU
KJIETKU B COCTOSIHUU
BJIOXa U BBIIOXa»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e25fe

30

3a0oeBaHusd
OpPraHoOB JIBIXaHUS U
UX MpoQHIaKTUKA

bubnuoteka I{OK https://m.edsoo.ru/863e2aae

31

Oxka3anue nepBoi
MIOMOIIY NPU

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e2e64
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MIOPAKEHUHN OPTraHOB
JIBIXaHUS
[IpakTnueckas
pabora
«Ornpenenenue
Y4acTOTHI JIbIXaHHUSL.
Bnusinue
Pa3IMYHbIX
(akTOpoB Ha
4acTOTY JbIXaHUS»

32

IIuTarensHbie
BEIIECTBA U
MHIIEBbIE
npoaykTel. [Tutanue
U €ro 3Ha4eHHUe

bubnuoteka [{OK https://m.edsoo.ru/863e2f9a

33

Opransbl
MUIIEBapPEHUS, UX
CTpOEHUE U

byHKIMH

bu6mmorexa I{OK https://m.edsoo.ru/863e2f9a

34

[TumeBapenue B
POTOBOI1 MOJIOCTH.
IIpakTueckas
pabota
«UccnenoBanue
IEUCTBUSA
(hepMEeHTOB CITIOHBI
Ha Kpaxmanm)

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e30d0

35

[IumeBapenue B
KEIyIKe U

0.5

bubnmuoteka [{OK https://m.edsoo.ru/863e30d0



https://m.edsoo.ru/863e2f9a
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KHUIIICYHUKE.
[IpakTnueckas
pabora
«Habnrogenne
IercTBUS
KEITYJOYHOTO COKa
Ha OCIIKM

36

Meronas! n3ydeHus
OpraHoB
MUALLEBAPECHUS

bu6mmoreka [IOK https://m.edsoo.ru/863e3422

37

T'urnena nuranus

bubnuoteka [{OK https://m.eds00.ru/863e3666

38

OOMeH BeIeCTB U
TpeBparieHne
SHEPTHUH B
OpraHuszme
yeJIoBeKa.
[IpakTnueckas
pabota
«UccaenoBanue
COCTaBa IMPOIyKTOB
MMUTAHU

0.5

bu6mmoreka IIOK https://m.edso00.ru/863e3792

39

Perymnsmus oOmena
BEILECTB

bubmuoteka [{OK https://m.edsoo.ru/863e38a0

40

Burtamunbl 1 ux
poJib s
OpraHusma.
IIpaxkTrueckas
pabota «CrocoOsI
COXpaHEHUs

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e39ae



https://m.edsoo.ru/863e3422
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae

BUTAMHUHOB B
MULLIEBbIX
MPOAYKTAX»

41

Hopwmel u pexum
MMUTAHHUS.
Hapymenne oomena
BEIECTB
[IpakTrnueckas
pabota
«CocraBneHue
MEHIO B
3aBUCHUMOCTH OT
KaJIOPUMHOCTH
MU

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e3d14

42

Crpoenue u
(OYHKIIUHA KOXKH.
[IpakTnueckas
pabota
«Hccaenosanue ¢
MTOMOIIBIO JTYTIBI
TBUILHOU U
TIJIOHHOM CTOPOHBI
KHCTU»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e3f76

43

Koxa u ee
MPOU3BOJIHBIE.
IIpakTrueckas
pabota «Omnucanue
Mep IO yXO1y 3a
KOKeH JIuIia u

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e3f76



https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76

BOJIOCaMH B
3aBUCHUMOCTH OT
THIIA KOXU)»

44

Koxa n
TEPMOPETYIISAIIUA.
[IpakTnueckas
pabota
«Omnpenenenue
KUPHOCTH
Pa3IUYHBIX
YYaCTKOB KOXKHU
JTULA»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e3f76

45

3a00eBaHU KOKHU
" UX

MpeaynpexaeHue

bu6mmoreka [IOK https://m.edsoo.ru/863e41ba

46

I'mruena xoxwu.
3akanuBaHHE.
[IpakTuueckas
paborta «Omnucanue
OCHOBHBIX
THTMEHUYECKHUX
TpeOOBaHUH K
oJiexe U 00yBI»

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e4084

47

3HadeHue
BBIJICIICHMSL.
Opransl
MOYEBBIICIUTEILHO
W CHCTEMBI, UX
CTPOCHHE U

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e4516



https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4516

GbyHKIMH.
[IpakTnueckas

pabora
«Ornpenenenue
MECTOIOJIOKECHHS
noyex (Ha
MYJISKE)»

48

OO6pazoBaHue MOYH.

Perymnsmus paGoTbl
OpraHoB
MOYEBBIJIEIUTETHHO
W CHCTEMBI

bu6mmoreka [IOK https://m.edso00.ru/863e4746

49

3aboeBaHus
OpraHoB
MOYEBBIICIIUTEIIHHO
W CHCTEMBI, UX
peaynpeKICHHE.
[IpakTuueckas
pabota «Omnucanue
Mep poPHITaKTHKH
00JIe3HEH MOYCK»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e485e

50

OcobeHHOCTH
Pa3MHOKEHUS
YyeJioBeKa.
Hacnenosanne
MIPU3HAKOB Y
YeJI0BeKa.

bubnuoteka [{OK https://m.edsoo.ru/863e4ec6

51

Opransl
PenpoyKIun

bubmuoteka [{OK https://m.edsoo.ru/863e4c50



https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50

YCJI0BCKa

52

HacnencrBennsie
00JI€3HH, HX
MIPUYUHBI 1
MpeAYyNpEeKICHHE.
Nudexunn,
repeaaroniuecs
MOJIOBBIM ITYTEM, HX
npoQuiIaKkTUKa.
[IpakTrnueckas
pabota «Omnucanue
OCHOBHBIX M€ I10
npoQuIaKkTUKe
MH(EKIMOHHBIX
BHUPYCHBIX
3a00JIeBaHMIA:
CIIN]/I u remaTut»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e4dec6

53

bepemennocts u
pobI

bu6mmoreka LIOK https://m.edsoo.ru/863e4dad

54

Poct u pazButne
pebeHka

bu6mmoreka LIOK https://m.edsoo.ru/863e4dad

55

Opranel 4yBCTB U
UX 3HaueHue. ['nas u
3peHue.
IIpakTueckas
paboTa «3ydyenue
CTPOEHUS OpraHa
3peHus (Ha MyJsbKe
U BIIQ)KHOM

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e4fd4



https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4

IIpenapare)»

56

MexaHu3m paboTbl
3pUTENBHOTO
aHaJM3aTopa.
['uruena 3penus.
[IpakTnueckas
pabota
«Omnpenenenue
OCTPOTHI 3pEHUS Y
YeJIOBEKay.

0.5

bubnuoreka IIOK
https://m.edsoo.ru/863e50echttps://m.edso0.ru/863e51
fa

57

VX0 u cayx.
[IpakTrnueckas
pabota «M3yuenue
CTpOEHUS OpraHa
ciyxa (Ha MYJISDKE )»

0.5

[[BubmuoTexa [{OK https://m.edsoo.ru/863e5416

58

Opransbl
paBHOBeCHS,
MBIIIIEYHOE YYBCTBO,
ocsi3aHue

bu6mmoreka IIOK https://m.edso00.ru/863e5538

59

BxycoBoii u
00OHATEILHBIN
aHaAJIM3aTOPBHI.
Bsaumoneiictue
CEHCOPHBIX CUCTEM
opraHuszma

bubmuoteka [{OK https://m.edsoo.ru/863e5538

60

Ilcnxuka n
HOBENCHNE
yeJIoBeEKa.

bubnuoteka I{OK https://m.edso00.ru/863e5646

61

Bricmas HCpBHaA

bubmuoteka I{OK https://m.eds00.ru/863e5768



https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5768

JESITENILHOCTD
YeJI0BEKAa, UCTOPUS
€€ U3yUYCHUs

62

Bpoxnénnoe n
npuoOpeTéHHOe
MIOBE/ICHUE

bu6mmoreka LIOK https://m.edsoo.ru/863e588a

63

OcobGenHoctu
TICUXHUKH YETOBEKa.
[IpakTnueckas
paborta «Ornenka
c(hOopMUPOBAHHOCTH
HaBBIKOB
JIOTUYECKOTO
MBIILICHUS.

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e5ac4

64

Ilamsars n
BHHMAaHHE.
[IpakTnueckas
pabota «3ydyeHue
KpaTKOBPEMEHHOM
MmaMsITH.
Onpenenenue
00BEMa
MEXaHHYECKOH U
JIOTHYECKOM
maMsITI»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e5ac4

65

Conn
00pCcTBOBAHUE.
Pexxum Tpyna u
OTZbIXa

bubnuoteka I{OK https://m.edsoo.ru/863e5bf0



https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0

Cpena oburanus
66 yeJaoBeKa u eé 1 bubmunoreka LIOK https://m.edsoo.ru/863e5d12
(bakTopsl
Oxpyxarornias
67 cpelna ¥ 3710pOBbE 1 bubmuoreka I{OK https://m.edsoo.ru/863e5d12
YeoBeKa
68 HesoBex Kk Hacth 1 bubmuoteka I{OK https://m.edsoo.ru/863e600a
o6uocdeps! 3eminn
OBIIEE KOJIMYECTBO
YACOBIIO 68 15

[TPOI'PAMME



https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e600a




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buosorus, 5-6 xnaccel/ Ilaceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u npyrue; nos
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemienue

* buosorus, 7 kinacc/ [Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C.; non penaxiueit
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»

* buosorusi, 8 kinacc/ Koncrantunos B.M., babenko B.I'., Kyumenko B.C.; non penaxiueit
babenko B.I'., AkiimonepHoe o6uiectBo «M3narensctBo «lIpocBenienne»

* buosorus, 9 kiace/ [Taceunuk B.B., Kamencknii A.A., IlIBenios I'.I". u npyrue; mox
penaknueii [Taceunuka B.B., Akiimoneproe obmectBo «M3maarenbctBo «IIpocBemieHuey

* buosorus. )Kuseie opranusmel. Pactenus. bakrepun. ['pulsi, 6 kimacc/ Tpaitrak JI.1.,
Tpaiitak H./1.; mox penakuueii [laceunuka B.B., O6mecTBo ¢ orpaHu4eHHON

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma 1Mo OMOJIOTHH COCTaBJICHA B COOTBETCTBUU ¢ DeaepanbHBIM
3akoHOM «O0 oOpa3oBanuu B Poccuiickoit denepamuun» ot 29.12.12 roma Ne273-@3, ¢
denepaibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
obOpazoBanus [Ipukaz MunucrtepcTtBa oOpa3oBaHusi U Hayku Poccuiickori denepamnmm
oT 17.12. 2010 1. Ne 1897.

buonorus kak ydeOHBI mOpeaMeTr — HeoTheMJieMas COCTaBHas 4acTh
€CTECTBEHHOHAYYHOTO OOpa30BaHHWS Ha BCEX YPOBHAX oOydeHus. Kak oamH u3
BOKHEUITUX KOMIIOHEHTOB oOpa3oBarenbHON oOnactu «EcTecTBO3HaHME» OWONIOTHS
BHOCHUT 3HAUUTEJIbHBIA BKJIaJ B IOCTHXKEHHE 1eiel o01iero oopasoBanus, odecreunBas
OCBOCHHME YYAIIUMHCS OCHOB YYE€OHBIX JHCIUIUINH, PAa3BUTHE WHTEJUICKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEH, (POPMUPOBAHUSI HAYYHOTO MHUPOBO33PEHUSI M IIEHHOCTHBIX
OpHUEHTALUN.

Jlannast pabouas mporpamma 1o oOuonoruun — 9 kinacc. «buonorusi. Beegenue B
oOIIlyr0 OHOJIOTHIO» TIOCTPOCHAa Ha OCHOBE (DYHIAMEHTAJIBHOTO SApa COAep KaHUs
OCHOBHOT0 001Iero oOpa3oBaHus, TpeOOBaHUU K pe3yJibTaTaM OCBOECHHSI OCHOBHOM
oOpa3oBaTeIpHONM TIpOrpaMMBbl OCHOBHOI'O OOIIEro oOpa3oBaHus, TpeOOBaHUN K
CTPYKTYpEe OCHOBHOH 00pa30BaTeIbHON MpOTrpaMMbl, TpomnucaHHbIX B DenepanbHOM
rOCyJapCTBEHHOM O00pa30BaTEIbHOM CTaHJapTe OCHOBHOIO OOIIero oOpa3oBaHMS, a
takke KOHIENIUU NyXOBHO-HPABCTBEHHOTO PAa3BUTHUS W BOCIHMTAHUS TPaKJaHUHA
Poccun. B Hell Takke YUYHWTBHIBAIOTCS OCHOBHBIE HMIEHW W TOJIOKEHUS IPOrPAMMBI
pa3BUTHS W (POPMUPOBAHUS YHUBEPCATBHBIX yUEOHBIX ICHCTBUN OOYYArONIUXCS IS
oOmiero oOpa3zoBaHMs, COOJIIOAAETCS TMPEEMCTBEHHOCTh € paboyeil mporpamMmon -
buonorus. 5 — 9 knaccel: yuebHo-MeToandeckoe nocodue/ coct. I'. M. Ilanpusena. —
M.: JIpoda, 2016 x YMK mnon penakmueit mpodeccopa, T0KTOpa MeIarorndecKux HaykK

B.B.Ilaceuynuka



Hean OHO0JIOTMYECKOI0 06D33OB3HI/IH B_OCHOBHOM IIKOJIE (bODMVJ'II/IDVIOTCH Ha

HCCKOJIbKUX YPOBHIX: FJIO6aJ'IBHOM, MCTANIPCAMCTHOM, JIMYHOCTHOM H IIPCIMCTHOM, a

TaKkK€ Ha ypOBHE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS COJIEP)KAHHS MPEAMETHBIX
nporpamm. ['o0GanbHBIC METU OMOJIOTHYECKOTO OO0pa30BaHUS SBISIOTCS OOMUMU IS
OCHOBHOM W cTapiiei MmKojabl. OHU ONpPENeNstOTCS COUUANBbHBIMU TPeOOBAHUAMHU U
BKJIIOYAIOT B CEOS:

® CONMATM3AUMI0 00YYaeMBbIX KaK BXOXKJICHHE B MHUP KYJIbTYpPbl M COIIMATBHBIX
OTHOIIICHHH, O0ECIEeUNBAIOIIECe BKIIOUEHUE YYAIIUXCS B Ty WIM HUHYIO TPYIIY WU
OOILTHOCTh — HOCUTENS €€ HOPM, IIEHHOCTEH, OCBAaMBAEMbIX B IPOIIECCE 3HAKOMCTBA C
MHPOM KUBOU ITPUPOJIBL;

e IpuOOIeHHe K TI03HABATEIBHON KYJIbType KaK CHCTEME I103HABATEIbHBIX
(Hay4YHBIX ) IIEHHOCTEH, HAKOIIJIEHHBIX 00111eCTBOM B c(hepe OMOIOTUUECKON HAYKHU.

buonorudeckoe 00pa3zoBaHue NpuU3BaHO OOECIICUUTD:

® OPMEHTALMIO B CUCTEME MOPAIbHBIX HOPM M IIEHHOCTEW: MPU3HAHUE BBICOKOM
LIEHHOCTH HW3HU BO BCEX MPOSBICHUSAX, 3J0POBbS CBOETO W APYTUX JIIOJIEH;
HKOJIOTUYECKOE CO3HAHUE W BOCIIUTAHUE JIIOOBU K MPUPO/IE;

e pa3BUTHe I103HABATEJIbHBIX MOTHBOB, HAIPABJIICHHBIX HA TOJIydEHHE HOBOTO
3HaHWS O JKMBOM TMPUPOJIE, TMO3HABATEIBHBIX KAauyeCTB JIMYHOCTH, CBSI3AHHBIX C
YCBOGHHMEM OCHOB Hay4HBIX 3HAHWH, OBJIAJICHUEM METOJAMU UCCJEIOBAHUS MPUPOJIBI,
dbopMHpOBaHUEM WHTEJUIEKTYaIbHBIX YMEHUN;

® OBJIA/IeHHE  KJIIOUCBBIMU  KOMIIETEHTHOCTSIMHU:  Y4eOHO-TIO3HABATEIbHBIMU,
WH(OPMAITMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATHBHBIMH;

e popMupoBaHMe y yyalmMxcs II03HABATEIBHOU KYyJIbTYpPbI, OCBAaMBAaE€MOM B
poliecce MO03HABATEIBHOM JAESTELHOCTH, U ICTETHUECKOW KYJIBTYPHI KaK CITOCOOHOCTH
K SMOIIMOHAJILHO-IICHHOCTHOMY OTHOIIIEHUIO K 00bEKTaM >KMBOUW MPUPOJIBI.

Ot6op coaepxaHusi B MNpPOrpaMMe IMPOBEIEH C YYETOM KYJIbTypOCOOOpa3HOTO
MOAX0Ja, B COOTBETCTBHUM C KOTOPBIM YydYallldecs MAOJKHBI OCBOUTH COJIEpKaHHUE,
3HaUMMoOe I (pOpMHpOBaHUSI TMO3HABATEILHOW, HPABCTBEHHOW M ACTETUYECKOU

2



KyJIbTYpbl, COXPAaHEHHSA OKpYXKalolleld Cpeabl W COOCTBEHHOTO 3/I0pOBbS, IS
MTOBCEJHEBHOM XKU3HU U NPAKTUYECKOU NEATEIBHOCTH.

[TocTpoenue ydeOHOTO conaepxaHusi Kypca Owuonoruu corjacHo YMK mon
penakuueit B.B.Ilaceynuka ocyiiecTBIsi€TCS MOCIENOBATENIBHO JOTUKE OT OOIIEro K
YaCTHOMY C YYE€TOM pEaJM3aldH BHYTPHUIIPEAMETHBIX U MEXIPEAMETHBIX CBs3eil. B
OCHOBY TIOJIO’KEHO B3aMMOJIEVCTBAE HAYYHOT0, TYMAHUCTUYECKOTO, aKCUOJIOTHYECKOTO,
KYJIbTYPOJIOTHYECKOTO, JUYHOCTHO-AESITEIIbHOCTHOTO, HCTOPUKO-TIPOOJIEMHOTO,
WHTETPATUBHOT0, KOMIIETEHTHOCTHOTO MOJIXOA0B.

ConepxaHue Kypca HampaBlIeHO Ha (OPMUPOBAHHE YHUBEPCAJIBHBIX Y4€OHBIX
NENCTBUIN, 00€CIeUnBAIOIIUX Pa3BUTUE NTO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX KaYECTB
JUYHOCTHU. Y4Yallyecs BKIFOYAIOTCS B IPOCKTHYIO M UCCIIEI0BATEIBCKYIO AEATEIbHOCTD,
OCHOBY KOTOPOW COCTaBIISIIOT Takue Yy4eOHble JEHCTBUS, KaK: YMEHHS BHUJIETh
npo0JieMbl, CTaBUTh BOIIPOCHI, KiIacCU(PUIMPOBaTh, HAOIIOAATh, POBOJUTH yUEOHbBIE
OKCIIEPUMEHTHI, JeaTh BBIBOJbI, OOBSCHATH, JOKA3bIBATh, 3alIUINATh CBOU HJCH,
JaBaTh ONPEJEICHUS MOHATHIM, CTPYKTYpUpPOBaTh M Jp. Yyalluecs BKIIOYAKOTCI B
KOMMYHHMKATHUBHYIO Y4€OHYIO JAESITEIbHOCTb, /i€ MPeo0saJaloT Takue €€ BUAbI, Kak:
YMEHUE TMOJHO U TOYHO BBIpaXKaTh CBOM MBICIIH, ApIYMEHTHUPOBATh CBOIO TOUKY 3pEHHS,
paboTtath B rpyrie, IPeACTaBIsITh U COOOIIAaTh HH(OPMAIUIO B YCTHON M MUCbMEHHON
¢dopme, BcTynaTh B jauajior U T.A. JlaHHasg JesATENbHOCTh CBA3aHa C BHEYPOUHOMH
NEeSATEIbHOCTBIO yUaluXCsl.

Pabouas npocpamma opuenmuposana na yueonux:

[Taceunuk B.B. buonorus: Beeaenue B o0uryro Ouonoruro. 9 ki.: ydeOHHK/
B.B.Ilaceunuk, A.A.Kamenckuii, E.A.Kpukcynos, I'.I".IlIBenoB. — 3-€ u31., CTEPEOTHIL.

— M.: Jlpoda, 2016. -288c.:u.

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Henwv npozpammor:



dopMHpPOBAaHUE Yy YYaIIUXCS OIpPENeIeHHOr0 MHUHUMyMa 3HAaHUN 1O o0O0uei
OHOJOrMy, NOArOTOBKA M BOCIIMTAHUE JIMYHOCTH, MOHUMAIOIIEH 3HAYEHUE KU3HU Kak
HAuBBICIIEH LIEHHOCTH, YCBOMBIIEH TEOPUM, 3aKOHBI, 3aKOHOMEPHOCTH, IOHSITHS,
HAy4YHbIE M JIOTUYECKHUE METOJIbl OMOJIOrMYECKOro MO3HAHMS, 00JaJaromeldl YMEHUIMU
3(p(EeKTUBHO TNPUMEHATh 3HAHHUS O 3J0POBOM OOpa3e >KU3HU, COXPAHCHUH, OXpaHe
MHOT000pa3us 3KOCUCTEM U BUJIOB.

3aoauu npozpammol:

1. U3y4eHUE CTPOEHUS M 3aKOHOMEpPHOCTEH (YHKIMOHHUPOBAHUS OpPraHU3MOB,
MHOT000pa3us )KM3HHU, IPOLECCOB MHANBUIYAIBHOTO U UCTOPUYECKOTO Pa3BUTHS,
XapakTepa B3aUMOJEHCTBUS OPTraHU3MOB U Cpebl OOUTAHMS, HACIEICTBEHHOCTH
Y U3MEHUYNBOCTH,

2. pa3BUTHE YMEHHUS AHAIUTUYECKU MOAXOAMTHh K M3YUYECHHIO SIBJICHUN NPHUPOABI U
0OIIECTBEHHOM JKU3HHU,

3. BOCIUTAHHE NPUHIUIHUAIBHO HOBBIX MOJXOJOB K pPEIICHHUIO Pa3HOOOpa3HBIX
TEOPETHUYECKUX M MPAKTUUYECKUX MpoOJIeM BO BcCeX OOJACTAX YEIOBEYECKOM
AKU3HHU,

4. TPUMEHEHHE TIOJIYYEHHBIX 3HAHUM M YyMEHUW JUIsl peleHuss MpoOJIeMHBIX
OMOJIOrMUYECKUX 3aa4u UCCIIEJOBATEILCKOTO XapaKTepa.

5. YMEHMH M HAaBBIKOB, YHHMBEPCAJbHBIX CHOCOOOB JEATEIBHOCTH M KIHOYEBBIX
KOMIIETEHLIU. B 3TOM HampaBieHWrn TPUOPUTETHBIMH ISl YYEOHOrO MpeaMeTa
«buonorus» Ha ypoBHE OCHOBHOTO oOOHIET0 OOpa3oBaHMs  SIBISIFOTCS:
pacno3HaBaHie 0ObEKTOB, CPABHEHHUE, KI1aCCU(UKALIMS, aHATIU3, OL[CHKA.

Kypc Ouonoruum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs HANpaBlIeH Ha
dbopMHpOBaHUE y YYAIIUXCS TMPEICTABICHUN 00 OTIIMYUTEIHHBIX OCOOCHHOCTSIX YKHBOM
NPUPOBI, €€ MHOrOOOpa3uu M HBOJIIOIMH, YEJIOBEKE, KaK OMOCOLMAILHOM CYIIECTBE.
Matepuan nogoOpaH C y4yeToM KyJbTypOCOOOpPA3HOTO IMOJAX0Ja, B COOTBETCTBUU C

KOTOPBIM y4aliuecs: JOJIKHBI OCBOUTH COJIepKaHUe, He0OXoaumoe st (hOpMHUPOBAHMUS



MM03HABATEIbHOW, HPABCTBEHHOM M 3CTETUYECKON KYJIbTYPbI, COXPAHEHUS OKPYXKaAOUIEH
CpeZbl U COOCTBEHHOTO 3/10POBBA.

B 9 xnacce ywammecss o0OOIIAIOT M CHUCTEMATU3UPYIOT 3HAHUS O KU3HHU U
YpOBHSIX €€  OpraHu3alM, pPacKpbIBAIOT  MHUPOBO33PEHUECKHME  BOMPOCHl O
MPOUCXOXKJICHUH U Pa3BUTUM KU3HU Ha 3emiie, 0000IIAI0T U YIIIyOJISIOT MOHSATHS 00
HBOJIIOIIMOHHOM Pa3BUTHH OpPraHu3MoB. [losydyeHHbIe OMOIOTHYECKUE 3HAHUS CIIyXKaT
OCHOBOM  JJI1  3HAKOMCTBA C  JIOCTyIHBIMU BOCIIPUATHIO  IITKOJHHUKOB
001IEOMOTIOTUYECKUMH 3aKOHOMEPHOCTSIMU TIPU PACCMOTPEHUU SKOJOTUU OpraHu3ma,
onyJisiiiuu, OuoIeHo3a, ouocdepsnl. 3aBepiiaetcs GopMUpPOBaHUE MOHATUSA O HOOc]epe
1 00 OTBETCTBEHHOCTH Y€JIOBEKA 32 KU3Hb Ha 3eMJIe.

[IpeeMcTBEHHBIE CBSI3M  MEXIy paszaenaMud  00€CleUMBAIOT  IIEJIOCTHOCTD
IIKOJBHOTO Kypca OHMOJIOTMH, a €ro cojepkKaHue CrocoOCTBYET (OPMHUPOBAHUIO
MO3HABATENILHON, HPABCTBEHHON M ACTETUYECKOM KYJIbTYphI, COXpAaHEHUS OKpYyKaromen
Cpellbl U COOCTBEHHOT'O 3/I0POBbS, BCECTOPOHHE DPA3BUTON JUYHOCTH, BIAJICIONICH
OCHOBAMH HAay4YHBIX 3HaHUH, Oa3uUPYIOMMXCA HAa OWOICHTPHYECKOM MBIIUICHUH, H
CIIOCOOHOM TBOPYECKHM HMX HCIOJb30BaTh B COOTBETCTBUU C 3aKOHAMHU MPUPOJIBI H
OOIIEYEIOBEYECKUMH HPABCTBEHHBIMHU IIEHHOCTSMU; [IJI1 TIOBCETHEBHON KU3HHU W
MIPAKTUYECKOMN JESITEIIbHOCTH.

Cucrema ypoKOB COPHUEHTHPOBAHA HE CTOJIbKO Ha Tepefady «rOTOBBIX 3HAHUID,
CKOJTbKO Ha  (OpMHpPOBAaHWE  AaKTUBHOHW  JUYHOCTH, MOTHBHPOBAHHOH K
caMmo00pa3oBaHuI0, 00JIaJAIoNMEel JHOCTaTOYHBIMA HABBIKAMH W TICUXOJOTUYECKUMHU
YCTAaHOBKaMH K CaMOCTOSATEIbHOMY IIOMCKY, OTOOpY, aHaldu3y M HCHOJb30BAHUIO
uHpopmarmu. Kaxapiii paszaen 3aBepliaroT 0000MIAIOIINE YPOKH, TMO3BOJISIONINE
0000mMUTh ¥ CHUCTEMaTU3UpPOBATh 3HAHWUS, a TaK K€ TMPUMEHATh yMEHWUS,
pUOOpETEHHBIE MTPU U3YYEHUHN OUOJIOTHH.

N3yuenue OMOJIOTUIECKOTO MaTteprajia TMO3BOJISIET pelaTh 3a7a9u

9KOJIOIH4CCKOIro, 3CTCTHYCCKOI'O, IIAaTPHUOTHUYICCKOI'O BOCIITUTaHHA IMKOJIbHUKOB.



Jns  mpuoOpeTeHuss MPaKTUUYECKMX  HABBIKOB M TOBBIIIECHUS YPOBHSI 3HAHUU B
pabouyio mporpamMmy BKIIIOYEHBI J1a00OpaTOpPHBIC, TPAKTHUYECKUE PAOOTHI, SKCKYPCHH.
Oco0oe BHHMMaHUE YJIENISIETCS IO03HABAaTEIbHONM AaKTHUBHOCTU Y4YalllUXCS, HX

MOTHBHUPOBAHHOCTH K CaMOCTOSATEIIbHOM yueOHOil padoTe.
MECTO YYEBHOI'O IIPEJIMETA, KYPCA B YYEBHOM IIJIAHE

Ha ocBoenue mporpammbl B 9 kiiacce OTBOAMTCS 2 Yaca B HeAEmio, B roa — 68
4acoB, TaK KakK yuamuecs 9 KjaccoB 3aKaHUYMBAIOT 00y4yeHHe 25 masl.

ConmepxaHne Kypca OHOJIOTMM B OCHOBHOW IIKOJIE, BKIIIOUAIOLIEE CBEICHHS O
MHOT000pa3uyl OpraHU3MOB, OWOJIOTUYECKON TMPHUpPOIE U COIMAIBHOHW CYIIHOCTH
YeJIOBEKa, CIYKUT OCHOBOW UIS U3y4YEHHs OOIMIMX OMOJIOTMYECKHX 3aKOHOMEPHOCTEH,
TEOpHid, 3aKOHOB, TMIOTE3 B CTapliei IIKoJie, IZIe 0c000e 3HAuYeHHE MNPHUOOPETAIOT
MHUPOBO33PEHYECKHE, TEOPETUIECCKHUE TTOHSATHS.

Takum o0pazom, cozxepkaHHe Kypca B OCHOBHOH IIKOJE IMPEACTaBIISIET COOOM
Ba)XHOE HEOTHEMJIEMOE 3BEHO B CHCTEME HEIIPEPBIBHOTO OMOJIOTHYECKOTO 00pa30BaHMs,
SBJISIONIEECS OCHOBOM ISl TMOCJEAYIOmed ypoBHEBOW H mnpoduiabHOU auddepeH-

nuanuuy.

JIMYHOCTHBIE, METAITPEJMETHBIE U ITPEJIMETHBIE
PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA BUOJIOT' U, KYPCA
«BBEAEHHUE B OBLIYIO BUOJIOI'MIO»

JlesiTenbHOCTh 00pa30BaTENLHOTO YUPEXKJIEHUS B OOydeHHH OWOJIOTMH JIOJDKHA
ObITh HampaBlieHa Ha JOCTIKEHHE OOYYaIOIUMUCS CJICAYIONINX JHYHOCTHBIX
pe3yJbTaTOB:

1) ¢opMupoBaHue OTBETCTBEHHOTO OTHOIIEHHS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OOy4YaromMXcsi K CaMOPa3BUTUIO M CaMOOOpPAa30BaHMI0 Ha OCHOBE

MOTHBallUM K O6yLIeHI/IIO U TIO3HAHWIO, OCO3HAHHOMY BBI60py H IIOCTPOCHHIO



JanbHENIe UHIMBUYaJbHOW TPaeKTOPUU oOpa3oBaHMs Ha 0a3e OPUEHTAIMU B MUPE
npodeccuii. M MPOPECCHOHANBHBIX  MPEANOYTCHUH, C YYETOM  YCTOMUYMBBIX
MO3HABATENIbHBIX UHTEPECOB;

2) dbopMupoBaHHE  UEIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOIIECTBEHHOM MPAKTUKHU, YUUTHIBAIOIIETO
COLIMAJIBHOE, KYJBTYPHOE, SI3bIKOBOE, JTYXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MUDa;
¢dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
yUYaIlMXCsl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILIMU K O0YUYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO JajdbHEWIEeH WHIWBUAYaTbHOU
TpaekTopuu oOpa3oBaHMd Ha 0a3e oOpuUeHTaUMH B MuUpe npodeccuii u
npo(eCCUOHANBHBIX  MPEANOYTEHUM, C Y4YeTOM YCTOMYMBBIX I[1O3HABATEIbHbIX
UHTEPECOB,;

3) ocBOEHME COLMAIbHBIX HOPM, MpaBWJI MOBEAEHUS, posied U (GopM coLuanbHON
KU3HU B IpylHmnax M cooOILecTBax, BKIIOYAs B3pOCble M COLMAJIbHBbIE COOOIIECTBA;
ydyacTHE B INKOJHLHOM CaMOYMPAaBIECHUH U OOIIECTBEHHOW JKM3HH B TIpeenax
BO3PACTHBIX KOMIIETCHIIMM C YYETOM PETrHOHANIBHBIX, STHOKYJIBTYPHBIX, COIIMAIBHBIX H
PKOHOMHYECKHX OCOOCHHOCTEN;

4) pa3BUTHE CO3HAHHUS W KOMIIETEHTHOCTU B PEHICHUH MOPAJIBHBIX MpOoOJIeM Ha
OCHOBE JIMYHOCTHOI'O BbIOOpa; POPMUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MOBE/ICHHUs, 0CO3HAHHOTO W OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKaM;

5) 3HaHWE OCHOBHBIX MPUHIIUIIOB U MPaBUJI OTHOIICHUS K KUBOW MPHUPOJE, OCHOB
3I0pPOBOTO 00pa3a KU3HU U 3/I0POBhE-COEPETAOIIUX TEXHOJIOTHIA;

6) peanuzalusi yCTaHOBOK 37J0pOBOTI0 00pa3a KU3HU;

7) chopMUPOBAHHOCTH MTO3HABATEILHBIX UHTEPECOB M MOTHUBOB, HAMPABJICHHBIX Ha
U3y4CHHUE S>KUBOW TPUPOIBI;, HWHTEIUICKTYalbHBIX YMEHHH (J0Ka3bIBaTh, CTPOUTH
pacCyXJeHus, aHAJM3UPOBaTh, CPABHHUBATh, JENATh BHIBOABI U JIP.); ICTETUYECKOTO

OTHOILIEHUS K JKUBBIM OOBEKTAM.



MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHUS BBIIMYCKHUKAMU OCHOBHOM IIKOJIBI
IPOrPaMMBbI 110 OUOJIOTHH SBIISIOTCSA

1) ymeHue camOCTOSITEIBHO ONpPENENsATh IEIH CBOEr0 OOy4YeHUs, CTaBUTh U
dbopMynupoBath 1151 ceOs HOBbIE 3a7aud B y4€Oe M IMMO3HABATEIbHOM JESATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM JEATEILHOCTH;

2) yMEHHE CaMOCTOATENbHO IJIAaHUPOBATh MYTU JOCTUKEHUS LIeNied, B TOM YHCIIe
allbTepHATUBHBIC, OCO3HAHHO BbIOWpaTh Haubosee >PPEKTUBHBIE CIOCOOBI PEIICHUs
y4eOHBIX U MMO3HABATENbHBIX 33/1a4;

3) yMeHuEe COOTHOCHUTHh CBOM JEWCTBUS C IUJJAHUPYEMBIMHU pe3yJbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEHU JEATEIBHOCTH B MpPOLIECCE NOCTHKEHUS pe3ynbTaTta,
OIpENENATh CHOCOObI JEUCTBUH B paMKax MPEUIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

4) yMeHHEe OLICHMBATh MPaBUJILHOCTh BBIIOJIHEHUSI YUYEOHOMN 3a7auu, COOCTBEHHbIE
BO3MOKHOCTH €€ PEIICHHUS;

5) BilajeHWE OCHOBAaMHU CAMOKOHTpPOJIA, CAMOOLEHKH, MPUHATHS PEIICHUH MU
OCYILIECTBIICHUS] OCO3HAHHOTO BBIOOpA B y4eOHOM U MO3HABATENbHON 1€ATEIbHOCTH;

6) yMEHHE ONpPeIeNATh MOHATHS, CO37aBaTh O00OIICHUS, YCTAHABINBATh AaHAJIOTHUH,
KJaccu(UIMpoOBaTh, CaMOCTOSITEIbBHO BBIOMpPATh OCHOBaHUST W KPUTEPUH IS
KJ1accu(uKaIyy, yCTaHaBIUBaTh MPUIUHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH JIOTUYECKOE
paccyxJeHue, yMO3aKkiItodeHne (MHIyKTUBHOE, AEIYKTUBHOE U IO aHAJIOTUH) U JIeNIaTh
BBIBO/IbI;

7) yMeHue co3/iaBaTh, IPUMEHSTh U MPEe0OpPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIN
Y CXEMBI JUIsl pelieHusl yueOHbIX U TO3HABATEIbHbIX 3a/a4;

8) CMBICJIOBOE UTCHHUE;

9) yMeHHMe OpraHuM30BbIBaTh Y4Ye€OHOE€ COTPYIAHMYECTBO M COBMECTHYIO
JESATEILHOCTh C YYUTEIEM W CBEPCTHUKAMHU, pabOTaTh WHIWBUIYAIBHO W B TPYIIE:
HaXOAUTh O0Ilee pelleHre U pa3peiiaTh KOHGIUKTH Ha OCHOBE COTJIACOBAHMSI TO3UILIUN

U yué€Ta UHTEPECOB, (POPMYIMPOBATh, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;



10) yMeHHe OCO3HAaHHO HCIIOJb30BATh PEYEBBIE CPEACTBA B COOTBETCTBHM C
3aaueii KOMMYHUKAIMU JUIS BBIPAXKEHUS CBOMX UYYBCTB, MBICIIEH W TMOTPEOHOCTE,
IUIAHUPOBAHUS M PETYJSILUU CBOEH AESATENbHOCTH; BJIAJEHUE YCTHOM M NMUCBMEHHOU
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) bopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS.

IIpenmMeTHbIMM Ppe3yJIbTATAMM OCBOCHHUSI BBIMYCKHUKAMHU OCHOBHOW IIKOJIBI
MIPOrpaMMBbI 110 OMOJIOTUU SIBIISIOTCS:

1) ¢dopmupoBanre cHUCTEMbl HAy4yHbIX 3HAaHMM O OJKMBOM MpuUpoae U
3aKOHOMEPHOCTSX €€ Pa3BUTHSA, UCTOPUUYECKU OBICTPOM COKpAIIEHUH OMOJOTHYECKOTO
pazHooOpa3usi B Ouocdepe B pe3yibTaTe ACATEIBHOCTH YEJIOBEKA I CO3/IaHus
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA;

2) ¢dopmupoBaHHE TEPBOHAYATIBHBIX CHCTEMATHU3UPOBAHHBIX MPECTABICHUN O
OMONOTMYeCKUX OOBEKTaX, MpOoleccax, SIBICHUSIX, 3aKOHOMEPHOCTSX, 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, IKOCUCTEMHON OpraHu3alliy >KM3HU, O B3aUMOCBSI3H KUBOTO
¥ HEXXHUBOTO B OMocdepe, HACIEACTBEHHOCTH U U3MEHYMBOCTH; OBJIAJICHUE TTOHATHIHHBIM
amnmapaTroM OUOJIOTHUU;

3) npuoOpeTeHHe OmbITa HCIIOJIL30BAaHUS METOJOB OHOJOTHYSCKOM HAyKU U
MPOBEICHUSI HECJIOXKHBIX OHOJIOTMUECKUX OSKCIEPUMEHTOB I M3YyYEHUS JKUBBIX
OpraHU3MOB U YEJIOBEKAa, MPOBEACHUE SKOJOTMUYECKOI0 MOHUTOPUHTA B OKpYKarollen
cpene;

4) ¢opmupoBaHUE OCHOB IKOJOTHYECKOW IPaMOTHOCTH: CIIOCOOHOCTH OLIEHHBATH
MOCJICACTBUS JICATEILHOCTH 4YeJlOBeKa B MPUPOJE, BIMsSHUE (PAKTOPOB pHCKa Ha
3JI0POBHE YEIIOBEKA; BEIOMPATH 11€JIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX JICCTBUSX U
MOCTYMKaX IO OTHOIICHHWIO K JKHUBOW MPHUPOJIE, 3I0POBBIO CBOEMY U OKPYKAIOUIUX;
OCO3HaHNE HEOOXOIUMOCTH JIEHCTBUM MO COXPAHCHHUIO OMOPa3HOOOpa3usi U MPUPOTHBIX

MECTOOOWUTAaHUN BUJIOB PACTCHHM U )KUBOTHBIX;



5) ¢opmupoBaHuE MpeACTaBICHUN O 3HAYEHUU OMOJOTHYECKHX HAyK B PELICHUH
npo0JieM palMOHAIBHOTO MPUPOAOIIOIB30BaHNUSA, 3AIIUTHI 3JI0POBbsS JIOJCH B yCIOBUIX
OBICTPOr0 U3MEHEHHS HKOJIOTUYECKOTO KauecTBa OKPYKAIOIIEH Cpe/ibl;

6) ocBOE€HHE NPUEMOB OKA3aHUS NEPBOM IMOMOINM, PALMOHAIBHON OpraHU3aluu
TPpyZa U OTIbIXa, BHIPAIIUBAHMS M PAa3MHOKEHHs KyJIbTYPHBIX PAaCTEHUH U JOMAIIHUX

JKUBOTHBIX, YXOJ4a 3a HUMH.

OCHOBHOE COAEP XAHUE YYEBHOI'O KYPCA
buoJsiorusi. Beegenue B 001y10 0H0JI0THI0
9 kiacc
(68 yacos, 2 yaca B HeI€JII0)

Beenenue (3 vaca)

buonorus Hayka o >kuBOW mpupoje. 3HAUCHHE OWOJOTUYECKUX 3HAHUM B
coBpeMeHHOU xu3Hu. [Ipodeccun, cBazanHbie ¢ Ouosiorueil. MeTobl UCCiIeI0BaHUS
ouosioruu. Ilonstue «oku3Hb». COBpeMEHHBIE HAYYHBIE MPEICTABICHUS O CYIIHOCTH
*un3HU. CBOICTBA )KUBOTO. YPOBHU OPTraHU3allMU KUBOU MPUPOIBI.

Hemoncmpauuu

[TopTpeTsl y4eHbIX, BHECIINX 3HAUUTEIBHBIN BKJIA]] B pa3BUTHE OMOJIOTHUYECKON
HayKH.

IlIpeomemmnuwie pezyromamol

Vyawuecs oondcnol sHame:

— CBOMCTBA KHBOIO;

— METO/Ibl UCCIICIOBAHUS OMOJIOTHH;

— 3HA4YCHUE OMOJIOTUYECKUX 3HAHUN B COBPEMEHHOM JKU3HHU.

Vuawuecs oondxcnol umems npedcmasnenue:

— 0 OWonornu, KaKk HayKe O KUBOUH TIPUPOJIC;

— o ipoeccusix, CBI3aHHBIX C OMOJIOTHEH;

— 00 ypOBHEBOM OpraHU3alUK KUBOUN TIPUPO/IBI.
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Paznen 1. MouiekyJsipublii ypoBenb (/0 uacos)

OO6miast xapakTepucTuKa MOJIEKYJSIPHOTO YpOBHS opraHuzanuu >kuoro. CocTas,
CTpO€HHE U (PYHKIIMM OPraHUYECKHUX BEIIECTB, BXOSIINX B COCTaB KMBOI'0: YIJIEBOJbI,
JUNUAbI, OCNKH, HYKJIEHHOBbIE KUCIOTh, AT® u apyrue opraHnmyeckue COEIUHEHUSI.
buonornyeckue karanuzatopsl. Bupycsi.

Hemoncmpauusn

CxeMbl CTPOEHHUS MOJIEKYJ XMMUYECKUX COCIMHEHHM, OTHOCAIIUXCS K OCHOBHBIM
rpyniaM OpraHuYeCKUX BEUIECTB.

Jlabopamopnvie u npakmuueckue padomul

Pacmiennienue nepokcuaa Boaopoa GepMEHTOM KaTasla30i

Ilpeomemmnuwie pe3yrvmamot.

Vyawuecs oondchul:

— 3HAaTh COCTaB, CTPOCHME U (PYHKIMHU OPraHMYECKUX BEIIECTB, BXOJASIIUX B
COCTaB >KHBOTO;

— UMETh  NEPBOHAYAJIbHBIE  CHCTEMAaTHU3UPOBAHHBIE  MPEACTABIEHUS O
MOJIEKYJIIPHOM YpPOBHE OPraHHU3allMu *UBOTO, O BUPYycaX KakK HEKJIETOYHBIX (opmax
KU3HH,

— MOJIYYUTh OMBIT UCHOJIB30BAHUS METO/I0B OMOJIOTUYECKON HAYKH U MPOBEACHUS
HECJIOKHBIX OMOJIOTMYECKHX JKCIEPUMEHTOB [JIsi M3YYEHHsS] CBOMCTB OPraHUYECKUX

BEIECTB U QYHKIMI PEepMEHTOB KaKk OMOJIOTMUECKUX KaTaIn3aTOPOB.

Paznen 2. Knnerounnlii ypoBens (16 uacos)

OO0mrast xapakTepHCTUKA KJIETOYHOTO YPOBHSI OpraHu3anuu >kuBoro. Kierka —
CTPYKTypHass u (yHKIMOHAJIbHAS €IUHUIA KU3HU. MeTOAbl HU3Y4YEHUs KJIETKH.
OCHOBHBIE TIOJOKEHHUSI KJIETOYHOM TEeOpUU. XUMHUUYECKUW COCTaB KIETKH U €ro
nocTosiHCTBO.  CTpoeHue kieTkh. @DOYHKIMM OpPraHouJioB KJIETKH. [IpokapuoThl,

AYKapHoOThl. XPOMOCOMHBI Ha0op KiIeTku. OOMEH BeUleCTB U IpeBpalleHHue
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OPHEPTUU — OCHOBA JKU3HEACSITEIBHOCTH KIETKH. DHEPreTUYECKUH OOMEH B KIIETKE
KJIeTKH. A3poOHOE 1 aHa’poOHOE pixaHue. PocT, pa3BuTHe M )KM3HEHHBIHN UK KJIETOK.
OO0111e MOHATUS O IETICHUU KIETKU (MUTO3, MeH03). ABTOTPO(BI, FeTEPOTPOPHI.

Hemoncmpauusn

Mopenb kineTku. Mukpormnpenapatbl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XPOMOCOM.
Monenu-aniuivkanyy, WUTIOCTPUPYIOUIUE JeieHre KIeTok. PaciiernsieHue nepokcuaa
BOJIOPOJIa C TTIOMOIIBIO (PEPMEHTOB, COACPIKANTUXCS B )KUBBIX KIIETKAX.

Jlabopamopnsie u npakmuyeckue padoomol

PaccmarpuBanme KIETOK pacTeHUN W KUBOTHBIX TI0]T MUKPOCKOIIOM.

PaccmarpuBanrie MUKpOTIpENIapaToB C ISTSITUMUCS KICTKAaMHU PaCTSHUH.

Petienne Guonornueckux 3ajiad Ha OINpeAesieHUe YUCia XpOMOCOM B TallJIONIHOM
U JTUTIJIOUIHOM Habope.

Ilpeomemmnuwie pe3yrvmamot

Vuawuecs oondcnovl sname:

— OCHOBHBIC METO/IbI H3yUYCHHUS KJICTKH;

— 0COOEHHOCTHU CTPOCHUS KJIIETKH dYKApUOT U MPOKAPUOT;

— (pyHKIIMU OpraHOMIOB KIICTKH;

— OCHOBHBIE MOJIOKEHHUSI KIIETOYHOU TEOPHH;

— XUMHYECKHUI COCTaB KIIETKH.

Vuawuecs oondxcnol umems npeocmasnenue:

— 0 KJIETOYHOM ypOBHE OpTaHU3AINH KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU M (PYHKITMOHAIEHON €AMHUIIC )KU3HU;

— 00 oOMeHe BeIIeCTB U MPEBpaIlleHUE YHEPTUU KaK OCHOBE JKU3HEEATCIIBHOCTH
KIICTKH,

— 0 pOCTe, pa3BUTHHU U )KU3HCHHOM ITUKIIC KIIETOK;

— 00 0COOCHHOCTSX MUTOTHYECKOTO JIETICHUS KJIETKH.

anmueCﬂ O0JIDICHDI noJyuyunms onwvim.
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— HUCIIOJB30BaHHUA MCTOJ0B OMOJIOTMYECKOM HAayKW W TIPOBCIACHHA HCCIIOKHBIX

OMOJIOTHYECKHUX 9KCIICPUMCHTOB I U3YUCHUA KIICTOK JKUBBIX OPraHU3MOB.

Paznen 3. OpranusMeHHbIH ypoBeHb (/3 uacos)

becnonoe u mnonoBoe  pa3sMHOXKEHHE  OpraHu3MoB. [lojloBble  KJIETKH.
OmnogoTBopenue. MHaMBUyallbHOE pa3BUTHE OPraHU3MOB. buoreHeTnyeckuil 3aKoH.
OcHOBHBIC 3aKOHOMEPHOCTH TIEpelayu HacjeACTBEHHOW MHpopmamnuu. | 'eHeTnyeckas
HEIMPEPHIBHOCTH KU3HU. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

Hemoncmpauusn

Mukponpenapatsl SUIIEKJIETKH U CIEPMATO301/1a )KUBOTHBIX.

Jlabopamopnsie u npaxmuyeckue padoomol

BrisiBneHne W3MEHUMBOCTM OpraHu3sMoB. Ha mpumepe pacTeHHMii M KUBOTHBIX
OoOUTaIOMUX B YIBTHOBCKON 00JIaCTH.

Peiienne reHeTHUeCKUX 3a/1a4 HA MOHOTHOPUJIHOE CKPEIIMBAHUE.

Pemienne reHeTHYECKUX 3ajlad HAa HacCJEAOBaHWE MPU3HAKOB IMPU HEMOJHOM
JTOMUHHUPOBAHUH.

Perienne reHeTHYECKUX 3a/1a4 HA TUTUOPUIHOE CKPEIIMBAHUE.

Pelienne reHeTHYECKHX 3a/1a4 HA HACJIEIOBAHUE ITPU3HAKOB, CLIETNICHHBIX C MTOJIOM.

Ilpeomemmnuwie pe3yrvmamot

Vuawuecs oondxcnol snamo:

— CYIIHOCTh OMOT€HETUYECKOTO 3aKOHA;

— OCHOBHBIE€ 3aKOHOMEPHOCTH TMEpe/Iaur HaCIeICTBEHHON nH(pOpMalny;

— 3aKOHOMEPHOCTH U3MEHUUBOCTH;

— OCHOBHBIE METO/Ibl CEJIEKIIUU PACTEHUM, KUBOTHBIX 1 MUKPOOPTaHU3MOB;

— 0COOEHHOCTHU Pa3BUTHSI MOJIOBBIX KIETOK.

Vuawuecs 0onxxcner umems npeocmasnenue:

— OpPraHM3MEHHOM YPOBHE OpTraHU3allMU KUBOTO;

— 0 MEHO03¢;
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— 00 0COOEHHOCTSAX UHAUBUAYAIBHOTO Pa3BUTHUSI OPIraHU3MOB;
— 00 0COOEHHOCTAX OECIOJIOr0 M MOJ0BOTO Pa3MHOKEHUSI OPTraHU3MOB;

— 00 OIIITIOAOTBOPCHHUHU U €TO OMOJOTHYECKOU poJau.

Paznen 4. [lonyIssHOHHO-BHI0BOI YPoBeHb (8 uacoes)

Bun, ero kpurepun. Ctpykrypa Bupa. lIpoucxoxnenue BuaoB. Pa3Butue
HBOJIIOLMOHHBIX TpeacTaBieHuid. [lomymnsus — sneMeHTapHas €IMHULA SBOJIOLHUU.
boprba 3a cymiecTBoBaHME U E€CTECTBEHHBIM OTOOp. DKOJOTMS Kak Hayka.
OKoJioruyeckue pakTopbl U YCIOBUS CPEIBI.

OCHOBHBIE TIOJIO)KEHHSI TEOPUU SBOJIOUMHU. JIBMXKYyIIME CHUIIbBI  3BOJIIOLIMU:
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, OOpHOA 3a CyIlIeCTBOBaHHUE, €CTECTBEHHBIN OTOOP.
[IpucnocoOeHHOCTh W €€ OTHOCUTENbHOCTh. MckyccTBeHHbIH 0TOOp. Cemnekiusi.
OO6pazoBaHue BUJOB — MHUKPOIBOJIIOIMS. MaKpOIBOIIOLHS.

Jlemoncmpayus

['epOapuu, KOJIEKIMU, MOJEIU, MYJSDKM PACTEHUM U KUBOTHBIX. JKuBBIE
pacTeHusi M KUBOTHbIE. ['epbapuu M KOJJIEKIMH, WUTIOCTPUPYIOIINE WU3MEHYUBOCTD,
HACJIEICTBEHHOCTb, IPUCIIOCOOIEHHOCTD, PE3YJIbTaThl HCKYCCTBEHHOTO O0TOOpA.

Jlabopamopnsie u npakmuyeckue padoomol

N3yuenne wmopdonoruueckoro kputepus Bujga. Ha mnpumepe pacteHuidt u
YKUBOTHBIX OOUTAIONIMX B YJIbTHOBCKOM 00JaCTH.

IlIpeomemmnuwie pe3yrvmamot

Vuawuecs oondxcnol snamo:

— KPUTEPHUU BHUJIA U €T0 TOMYJIAIIMOHHYIO CTPYKTYPY;

— DKOJIOTUYECKHE (PaKTOPHI U YCIOBUS CPEJIbI;

— OCHOBHBIE NIOJIOKEHUS Teopuu 3Bomronuu Y. JlapsuHa;

— NBUXKYIIHE CUJIbI SBOJIOLINH;

— MyTHU JOCTHKEHUS OMOJIOTHYECKOT0 Mmporpecca.

anu;ueC}z O00IHCHBL UMENb npedcmaeﬂeHueZ
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— O MOMYJISUOHHO-BUJIOBOM YPOBHE OPTaHU3AIINU )KHUBOTO;
— O BHUJIE U €T0 CTPYKTYPE;

— O BJIMSIHUU SKOJIOTHYECKUX YCIIOBHI HA OPTaHU3MBI;

— O MPOUCXOXKICHUU BUJIOB;

— O Pa3BUTHHU 3BOJIIOIIMOHHBIX MPECTABICHUI;

— O CHHTETUYECKON TEOPHUH 3BOJIIOLINH;

— O MOMYJISIUU KaK 3JIEMEHTapHOU €IMHUIIE YBOIIOLINH;

— O MUKPO3BOJIIOLINH;

— 0 MEXaHU3Max BU000pa30BaHUs;

— 0 MaKpO3BOJIIOIH U €€ HAIPABICHUSX.

Vuawuecs 0ondxcHvl nomyuums onvim:

— UCIOJIb30BAHUSI METOJOB OHOJOTMYECKOM HAyKHM WU MPOBEJACHUSI HECIIOMKHBIX

OMOJIOTMYECKUX OKCIICPUMCHTOB IJII U3YUYCHHA MOp(bOJIOFI/ILIGCKOF O KpUTCPHA BUIOB.

Pa3nen 5. JkocucTeMHBIH YPOBeHb (6 uacos)

buonenos. Dxocucrema. buoreornenos3. B3auMocBs3p Momysaiuii B OMOreoIeHos3e.
[enu nutanus. OOMEH BeHIECTB, MOTOK U MPEBPAIICHUE PHEPrUU B OHOreOIEHO3E.
HckyccTBeHHBIE OMOIIEHO3bI. DKOJIOTUYECKas CYKIIECCHSI.

Jlemoncmpayus

Komneknuu, WuIoCTpUpyronMe 3K0JI0THYECKUE B3aUMOCBSI3M B OMOTEOIIEHO3aX.
Mopnenu sxocucteM. dororpadun sxocucrem Kypckoii obmactu.

IKcKypcuu

buoreornienos napka [1o6esi.

IlIpeomemmnuwie pezyromamot

Vuawuecs oondxcnol snamo:

— KPUTEPUU BUJIA U €r0 MONYJIAILMOHHYIO CTPYKTYPY;

— DKOJIOTUYECKHE (PaKTOPHI U YCIOBUS CPEJIbI;

— OCHOBHBIE NOJIO)KEHUS Teopuu 3Bomonuu Y. JlapsuHa;

15



— JBIXKYIIHME CUJIBI DBOJIIOIUH;
— MyTHU JOCTKEHUS OMOJIOTHYECKOTO Mmporpecca.

Vuawuecs oondxcrnvl umems npedcmasnenue:

— O NONYJISIHHOHHO-BUJIOBOM YPOBHE OPTaHU3ALlAH KUBOTO;

— O BUJIE U €T0 CTPYKTYPE;

— O BJIMSIHUU SKOJIOTHYECKUX YCIIOBHI HA OPTaHU3MBI;

— O IPOUCXOKJIECHUH BUJIOB;

— O Pa3BUTHUHU IBOJIIOIIMOHHBIX MPEICTABICHUI;

— O CUHTETHYECKOM TEOPUU 3BOJIIOLINH;

— O MOMYJISIIAM KAK JIEMEHTAPHON €IMHULE SBOJIIOLINM;

— O MUKPO3BOJIIOLINY;

— 0 MEXaHM3MaxX BUI000pa30BaHMUS;

— 0 MaKpO3BOJIIOLIMY U €€ HAIIPABIICHUSX.

Vuawuecs 0ondxcHvl nomyuums onvim:

— UCIOJIb30BAHUSI METOJOB OHOJOTMYECKOM HAayKHM WU MPOBEJACHUSI HECIIOMKHBIX

OMOJIOTUYECKUX IKCIIEPUMEHTOB JJIs U3yUEHUSI MOP(POIOTUUECKOTO KPUTEPHS BUIIOB.

Pasnen 6.buochepuslii yposenb (12 uacos)

buocdepa u ee cTpykrypa, CBOMCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BeEIIeCTB H
sHeprun B  Ouochepe. Oxosormueckue Kpuzucbl. OCHOBBI  PalMOHAIBHOTO
MIPUPOIOTIOB30BAHMUS.

Bo3HukHOBEHHE W pa3BUTHE JKU3HU. B3risapl, TUNOTE3bI W TEOPUU O
MPOUCXOXKJIECHUM KU3HU. KpaTkas HUCTOpUS pPa3BUTUS OPTraHUYECKOro  MHUpA.
JlokazaTenbCTBa ABOIIOIHM.

Hemoncmpavusn

Mopenu-anmukanun  «buochepa wu  yenoBek». OKaMEHEIOCTH, OTICYATKH,
CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX.

Jlabopamopuvie u npaxmuueckue padomut
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OreHKa Ka4eCcTBa OKPYXKAIOMIEH CPEIbI.

IKcKypcuu

B kpaeBequecknit Mmy3en «Pa3BUTHE KU3HU HA 3EMIIE»

Ilpeomemmnuwie pe3yromamal

Vuawuecs 0ondcuvl 3namo.

— OCHOBHBIC TUTIOTE3bl BOBHUKHOBEHUS JKU3HH Ha 3eMIle;

— 0COOCHHOCTH aHTPOIIOTEHHOTO BO3/ACHCTBUE Ha Onochepy;

— OCHOBBI PaIMOHAIILHOTO MPUPOAOIIOIb30BAHNUS;

— OCHOBHBIC 3TaITbl Pa3BUTHS KU3HHU HA 3eMIIC.

Vuawuecs oondxcnvl umems npedcmasnenue:.

— 0 6uocepHOM ypOBHE OpraHU3ALUU KUBOTO;

— 0 cpenooOpa3syromeil AeITENPHOCTA OPTaHU3MOB;

— 0 B3aMMOCBSI3H )KMBOTO U HEXKUBOTO B Onocdepe;

— 0 KpYroBOPOTE BEIIeCTB B Ouocdepe;

— 00 3BOJIOLIMK OHOChEpHI;

— 00 PKOJIOTHUECKUX KPU3UCAX;

— 0 pa3BUTHHM TPEJCTABICHUH O TIPOUCXOXKIECHUU KU3HH KM COBPEMECHHOM
COCTOSIHUU TIPOOJIEMBI;

— 0 JI0Ka3aTeIbCTBAX DBOJIOIINH;

— 0 3HAaYCHWW OWOJOTMYECKUX HAYK B pEHICHUU TPOOJIeM paIrmOHAIBHOTO
MPUPOIOTIONB30BAHUS, 3AIIUTHI 370POBBS JIOJIEH B YCIOBHUSAX OBICTPOTO H3MEHEHUS
AKOJIOTHYECKOTO KaueCTBa OKPYKAFOIICH CPEIbI.

Yuawuecs 0onscnvl demoncmpuposamo.

— 3HAHUE OCHOB DJKOJOTUYECKOHW T'PAMOTHOCTH — OLIGHUBATh TOCJIECTBUS
NEATEILHOCTH YeJIOBEKA B IMPUPOJIC U BIMSHUE (DAKTOPOB pHCKa Ha 3I0POBHE YEIOBEKA;
BBIOMPATH 1I€JIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBUSX W TOCTYIKAaX IO

OTHOILICHUIO K >KMBOU IIpHUpoJaC, 3J0pPpOBBIO CBOCMY U OKpPYKaAKOHOIMX; OCO3HABATH
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HEOOXOJUMOCTh JCHCTBHI IO COXpaHEHUI0 OHOpa3HOOOpa3usi U  MPHUPOIHBIX
MECTOOOUTAaHUHN BUAOB PACTEHUN U )KUBOTHBIX.

Memanpeomemmoie pe3yiomamai’

Yuawuecs oonorcnvl ymems:

— ONPEAEINATh MOHATHSL, (OPMUPYEMBIE B IPOILIECCE U3YUECHUSI TEMBI,

— KJaccuUUUpPOBaTh U CAMOCTOSATEIBHO  BBIOMpPATh  KPUTEPUM  AJIA
KJaccu(ukanuu;

— CaMOCTOSITENIBHO  (POPMYJIMPOBaTh MNpOOJIEMBbI HCCIAEAOBAHUSA M COCTABIATH
HO3TAHYIO0 CTPYKTYPY OYIyIEro CaMOCTOSTENIBHOTO UCCIIEA0BAHNUS;

— IpYU  BBIIOJHEHUU J1IA0OPATOPHBIX M  MPAKTHYECKUX paboOT  BbIOMpATH
ONTUMAaJbHbIE CIIOCOOBI IEUCTBUN B paMKax IMPEIIOKEHHBIX YCIOBUNA U TpeOOBaHUM U
COOTHOCHUTb CBOM JIEUCTBHS C INIAHUPYEMBIMU PE3YJIbTaTaAMMU;

— (hopMynHpOBaTh BHIBOJBL;

— YCTaHaBJIMBaTh  INPUYUHHO-CICJCTBEHHbIE  CBSI3U  MEXAY  COOBITHAMH,
SBJICHUSIMU;

— MPUMEHSTh MOJIEIU M CXEMBI JUIs PeIlIeHUs] yUeOHbIX U NTO3HABATENbHBIX 3a/1a4;

— BJIaJIETh T[PUEMaMU CMBICJIOBOTO UTEHHS, COCTaBJIATH TE3UChl M IUIAH-
KOHCIIEKTBI IO pe3yJibTaTaM YTECHHS;

— OpraHU30BBIBATh Y4E€OHOE COTPYIHHUYECTBO U COBMECTHYIO IESTEIIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU;

— UCIOJIb30BaTh  MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUH  TIpU
MOATOTOBKE COOOIIEHU I, MYJIbTUMEUNHBIX TPE3CHTALIUN;

— JIEMOHCTPUPOBATh  JKOJOTMYECKOE MBIIUIEHHE U TMPUMEHSTh €ro B

MOBCEITHEBHON KU3HU.

JIuunocmmuoie pezyivmamot 00yyenus
Vuawuecs oonorcnbi:

— UCHBITBIBATh YYBCTBO TOPJIOCTH 32 POCCUNUCKYIO OMOJIOTHYECKYIO HAYKY;
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— OCO3HAaBaTh, KAaKWE TIOCIEACTBUS [IJII OKPYXKAIOIMICH Cpebl MOXKET HWMETh
pa3pymuTenbHas ~ JCSITCIBHOCTh  YEJOBEKa M MPOSIBISITH  TOTOBHOCTh K
CaMOCTOSITENTLHBIM MTOCTYIIKAM U JICHCTBHUSAM Ha OJIaro MpHUPO/IbI;

— YMETh PEATU30BBIBATh TEOPETUICCKUE TTO3HAHUS B MIOBCETHEBHOMN KU3HU;

— MOHWMATh 3HAYCHHE OOY4YEHUS JUIsi TIOBCEIHEBHOW KH3HU W OCO3HAHHOTO
BBIOOpA Mpodeccun;

— MPHU3HABATh MPABO KAXKI0TO Ha COOCTBEHHOE MHCHWIC,

— YMETh OTCTauBaTh CBOIO TOUKY 3PCHHSI,

— KPUTUYHO OTHOCHUTBLCA K CBOMM IIOCTYIIKAM, HCCTH OTBCTCTBCHHOCTL 3a HX

MOCJIE/ICTBHUS.
Y4yeOHO-TeMaTHYEeCKUH IVIAH
Ne Pasznen KounuecrBo
KosmuecTrBo| JlaGopatop- |[IpakTH4ecknx/ IKCKypCcHi
4acoB HBIX padoT padot
1 [BBenenue 3 0 0 0
2  |MounekymsipHbIi YPOBEHb 10 1 0 0
3  |Kierounslit ypoBeHb 16 2 1 0
4  |OpraHnu3MeHHbII YpOBEHb 13 1 4 0
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[TonynsIIMOHHO-BUI0BOM 8 1 0 0
YpOBEHb

DKOCUCTEMHBI YPOBEHB 6 0 0 1
buocdepnsbiit ypoBeHb 12 1 0 1
Hroro 3a rox 68 6 5 2

TemaTuKa NPOCKTHOM AeATEIbHOCTH YYAIIUXCH:

1. CymHoCTb KU3HU U CBOMCTBA KHBOTO.

2. I'umnoTe3bl BO3SHUKHOBEHMS )KU3HU.

3. MeToapl GUTOMHIMUKAIIMK U UX POJIb B OMPEIEICHUH SKOJIOTHUECKOTO COCTOSTHHS
BO3YIIHOMN CpebI.

4. OrnpeneneHue COUaIbHO — HKOJIOTUYECKUX YCIOBUM KHUIIOTO MOMEIICHHUS.

5. IlpakTHKOOPHUEHTUPOBAHHBIN MTPOEKT O OUMILEHUIO YUacTKa Oepera peku, napka
U T.J.

6. CocraBienue nepeyHsi Hanbosee omacHbIX (HaKTOPOB 3arpsI3HEHUS OKPYKAIOIIEH
Cpellbl B TOPOJI€ Y JIbSIHOBCKE.

7. Knerku yOUNIIBI 1 HMMYHHUTET

8. JlexapctBo ot CITN/a.

9. IIpoTUBOBUPYCHBIE BaKIIMHbI

10.buoTexHOMOTHS U MOTYYCHHE MTPENapaToB JJIsl TUATHOCTUKU U JICUCHHSI
pa3IMYHBIX BUPYCHBIX 3a00JI€BaHM, B T.4. U ipoTuB Bupyca CII1/la B
IPOMBIIIJICHHBIX MacIITadax.

11.KomIiekcHOE TpUMEHEHUE apCceHala CpeJicTB B 00pb0e ¢ BUPYCHBIMU
3a00JICBaHUSIMU.

12. AHTUTEHBI — BEILIECTB

20




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE YYEBHOI'O
MMPOLECCA

Kabuner Ouosoruu, OoCHamIEHHBIA C Y4E€TOM COBPEMEHHBIX TpPEOOBaHUM K €ro
odopMIIEHUIO U poJikd B yueOHOM mporiecce. Kabuner Ouosiorun uMmeeT o00py10BaHHUE,
paboune MecTa JUIsl yUaluXcsl U yYUTeNsd, TEXHUUECKUE U MYJIbTUMEIUNHBIE CPEJICTBA
oOy4eHHMsI, KOMIIBIOTEP, YCTPOMCTBA JIJIsl XpaHEHUsI y4EOHOro 000pY10BaHUS.

YuebHoe 000pyaoBaHUE 10 OMOJIOTUN BKJIIOYAET: HATypaJibHbIe OOBEKThI (KUBBIC
U TIpETapyupoOBaHHBIC PACTEHUS M JKUBOTHBIE, MX YaCTH, OPTaHbl, BIAKHBIC MpeErapaThl,
MUKpOIpenaparbl, CKEJIeTbl W WX YacTH, KOJUIEKUMH, Tepbapuu); NpuOOpsl U
nabopaTopHoe o00OopyaoBaHWE (ONTHUYECKHUE MPUOOPHI, MPUOOPHI 1O (HUUOJIOTHH,
nocyJa W TPUHAJUIEKHOCTH); CPEACTBA Ha IE€YAaTHOM OCHOBE (JAEMOHCTpPaLMOHHbBIE

neyaTHble TaONUIbl, JUJAKTHUYECKUN MaTepual); MyJshku U Mmonaenu (oObEMHBIE,
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penbedHble,  MOAENU-ANIUIMKALIMK);  SKPAaHHO-3BYKOBBIE  CpencTBa  OOydeHus
(BumeonIbMBI, TpaHCTAPAHTHI, TAONHILI-POIMK), B TOM YHCIIE TOCOOMS HA HOBBIX
UHPOPMALIMOHHBIX ~ HOCUTENSAX  (KOMIAKT-AMCKH, KOMIBIOTEPHBIE  IPOTPaMMBL,
AJIEKTPOHHBIE MOCOOUS W Mp.); TEXHUYECKHUE CPeNCTBA OOy4eHHsS (MyJIbTHMEIHITHBIE
IPOEKTOPbI, KOMIBIOTEPHI U TIp.); YYEOHO-METOIUYECKYIO JIUTEPATYPY ISl YUUTENS U
yyanuxcs — (ONpEeNUTeN, CIPAaBOYHbIE  MaTepuaibl, OOydaromue 3aJaHus,
KOHTPOJIbHO-TMATHOCTUYECKUE TECTHI U AP.).

Kaxnoe cpenctBo oOyueHust o0safgaeT oONpeAesEHHBIMU BO3MOXKHOCTSMH U
JOTIOJIHSIET JAPYTHE CPEACTBA, HE 3aMEHsAsd UX NOJHOCThIO. Iloaromy memecoobpasHo
KOMIUIEKCHOE HCIIOJIb30BAHUE CPEICTB OOYYEHHMs, COYETAHHE KOTOPBIX YCHIIMBAET
BCECTOPOHHEE BO3JEHCTBUE HA Yy4alUXcCs, CHOCOOCTBYET CO3JaHUIO MPOOIEMHON
CUTyallUM W UCCJENOBATEIbCKOMY IOUCKY €€ pelIeHUs, PAa3BUTHUIO YMCTBEHHOMU
JESATEIIbHOCTH yYalluXCs, CaMOCTOSTEIbHOCTH, BBIPAa0OTKE HEOOXOAUMBIX YMEHHH U

HAaBBIKOB.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

Y4eOHO-MeTOAMYECKOEe O0ecrmeyeHHe Y4eOHOro mpouecca npeaycMaTpuBaeT
ucnosb3oBanue YMK (yueOHO-MeTOAMUYECKOT0 KOMILJIEKCA) MO Ouosorum ajsi 9
KJacca:.

1. laceunux B. B. Buonoeus. Beeoenue 6 oowyro ouonocuro. 9 knacc. Yuebnux /
llaceunux B. B., Kamenckuii A. A. Kpuxcynos E. A., lllseyos I'. I'. — 3-e u30.,
cmepeomun. - M.: J[pogha, 2016.

2. llaceunux B. B. Buonoeus. Beeoenue 6 obwyro duonoeuro. 9 xnacc: pabouas
mempaosb Kk yuebHuky llaceunuxa B. B., Kamencxkoco A. A. Kpukcynosa E. A.,
Illleeyosa I I. «buonoeusa. Besedenue 6 00wy oOuonocuro. 9 xuaccy/

B.B.Ilaceunux, I'.I"Illeeyos — 3-e u3z0., cmepeomun. - M.: Jlpogpa, 2016.
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3. IHlaceunux B. B., lllseyos I'.I. Bbuonocusn. Bsedenue 6 obwyio ouonozuro. 9

knacc. Memoouueckoe nocobue / M.: /lpogpa, 2016

JupakTudeckoe odecrnedeHre y4e0HOro nmpouecca:

1. YueOHble MaTepuaibl WIUIIOCTPATHUBHOTO XapakTepa (OMOpHbIE KOHCIEKTHI,
CXEMBbl, TaOJIMIIbI, TUarpaMMbl, MOJCIIU U JP.);

2. YueOHbple Marepuaiabl HWHCTPYKTUBHOIO  XapakTepa (MHCTPYKLHMH IO
OpraHu3aluyi CaMOCTOSITEIbHON PabOThl yUaluxcs).

3. UHcTpymeHTapuii JAMArHOCTUKUA YPOBHS OOYYEHHOCTH Yydaluxcsi (CpeacTBa
TEKYIIETO, TEMAaTUYECKOTO0 M HTOTOBOTO KOHTPOJISI YCBOCHUS YYaIIUMUCS
coJiepKaHusi OMOJIOTUYECKOTO 00pa30BaHMS).

4. BapuaHTbI pa3HOYPOBHEBBIX U TBOPUYECKUX JOMAIIHHUX 33JaHUM.

5. Marepuanbl BHEKJIACCHOW U y4e€OHO-UCCIIEI0BATENIbCKON pabOThI MO MPEAMETY
(mepeyeHb TEM TMPOEKTHOM M UCCIEAOBATENbCKOM paboThl 1O y4yeOHOH

nUcUUIUInHe, TpeOoBanus k Y P, pekoMeHniyemast iuteparypa).

Ilinanupyembie pe3yJbTaThl H3y4YeHHUsI Y4eOHOI0 npeaMeTa

Ne  ¥Ywammecss Hayuarcs
1. TIpeaMeTHbIe pe3y/bTaThl
PackpbiBaTh NOHATHSA:
— CBOMCTBA KMBOTO;
— METOJIbI UCCIICIOBAHUS B OMOJIOTHH;
— 3Ha4YeHUE OMOJOTUYECKUX 3HAHUN B COBPEMEHHOM KU3HU;
— mnpodeccuu, CBsI3aHHbIE ¢ OUOJIOTHEH;
— YPOBHHM OpraHu3aIluu KUBOU MPUPOJIBI.
— COCTaB, CTPOCHUE U (DYHKIIMHM OPTAHUYECKUX BEIIECTB, BXOISAIINX B

COCTaB >KMBOT0; MPEJICTABIECHUS O MOJIEKYJISIPHOM YPOBHE OpraHu3aluu
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’KMBOTO;

— 0COOEHHOCTH BUPYCOB KaK HEKJICTOYHBIX (DOPM KU3HHU.

IIpoBoauTh HeCH0XKHbIE OMOJOTMYECKHE IJIKCIEPUMEHTBHI Il M3Y4YEHHS
CBOMCTB OPTraHMYECKHUX BEIHIECTB M (PYHKIMUA (HEPMEHTOB KaK OHOJOTHYECKHUX
KaTaJnu3aTOPOB, OCHOBHBIE METOJIbI U3YUYCHUS KIETKHU.

OO0BbsICHATHD:

— OCOOEHHOCTH CTPOEHHUS KJIETKH 3YKApHOT U MPOKAPUOT;

— (YHKIIUU OPTaHOUIOB KIICTKU;

— OCHOBHBIE TIOJIOKEHUS KJIETOYHON T€OPUHU;

— XMMHYECKHU COCTaB KIJICTKH;

— KJIETOYHBIN YPOBEHb OPraHU3aLNH KUBOTO;

— CTPOCHHE KJIETKH KaK CTPYKTYpPHOU U (PYHKIIMOHAJIBHOW €IMHMIIBI )KU3HU;

— oOMeH  BemecTB W  IMPEeBpalllcHHEe  JHEPIMHM  KaK  OCHOBY
JKU3HEJCSITEIbHOCTH KIICTKH;

— POCT, pa3BUTHE U KU3HEHHBIN IIUKJ KJIECTOK;

— OCOOCGHHOCTH MHUTOTHYECKOTO JIEJECHUS KIETOK: MCIO0Jb30BaTh METOJbI
OMOJIOTMYECKOM HAyKh U TPOBOJUTH HECI0XXHBIE OHOJOTHYECKUE
AKCIIEPUMEHTHI

— CYIIHOCTHh OMOTE€HETHYECKOT0 3aKOHa,;

PackpbiBaTh NOHATHSA:

— MEHO03;

— O0COOEHHOCTH UHIMBUIYAIHLHOTO Pa3BUTHS OPraHU3Ma;

— OCHOBHBIC 3aKOHOMEPHOCTH I€peIaun HACIIeICTBEHHON nH(pOpMaIIHH;

— 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

— OCHOBHBIE METOJbI CEJICKIINU PACTEHHUH, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB;

— O0COOEHHOCTHU Pa3BUTHUS MOJIOBBIX KJIETOK.

HpOBOIlI/ITl) HeCJI0KHbIe 0MOJIOrHYecKHe IKCIICPUMEHTDBI IJId U3Y4YCHHA KIIC-
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TOK >KUBBIX OPTaHU3MOB.
OnucbIBaTh OPraHU3MEHHBIN YPOBEHb OPTraHU3ALAN KUBOTO;
PackpsbiBaTh 0COOCHHOCTH OECTOJIOTO U MOJIOBOTO PA3MHOKEHUSI OPTaHU3MOB,;
XapakTepu30BaTh OTUIOJOTBOPEHUE U €T0 OMOJIOTUYECKYIO POJIb.
OO0bSICHATH:

— KPUTEPHUHU BUJAA U €T0 MOMYJISIIITUOHHYIO CTPYKTYPY;

— 9KOJIOTMYECKHE (PaKTOPhI U YCIOBUS CPEbL;

— OCHOBHBIE MOJIOKEHUS Teopuu 3Boonnu Y. JlapBuHa;

— JIBMIKYIIIME CUJIBI DBOJIIOIUY;

— TYTH JOCTHXKEHUS OMOJIOTMYECKOTO MPOrpecca;

— TOMYJAIMOHHO-BUOBON YPOBEHb OpraHU3aIUU KUBOTO;

— Ppa3BUTHE HBOJIOUHUOHHBIX IIPEACTABICHUN;

— CHUHTETHYECKYIO TEOPHIO SBOJIIOIUU.
Hcnoab30oBaTh METOJIbI OHMOJOTHYECKOW HAayKM W MPOBOAMTH HECJI0KHbIE
O0MoJI0rHYecKHe IKCIEPUMEHTBI ISl U3ydyeHUss MOP(OJIIOrHUYECKOT0 KPUTEpHs
BUJIOB.
PackpbiBaTh NOHATHSA:

— OIpe/eNICHUs MIOHATUN: «COOOIIECTBOY, «IKOCUCTEMA» «OHOTEOIICHO3Y;

— CTPYKTYPY Pa3HBIX COOOIIECTB;

— TMPOIECCHI, TPOUCXONAIINE TPH TMEpPexoJe C OJHOro TPOPUUIECKOTO

YPOBHSI Ha APYTOW.

BoicTpauBaTh €M U CETH TUTAHUS JUTSI Pa3HBIX OMOIIEHO30B.
XapakTepu30BaTh POJIU MPOIYIIEHTOB, KOHCYMEHTOB, PEIYLICHTORB.
3HaTh OCHOBHBIE TUIOTE3bl BOSHUKHOBEHUS dKU3HU Ha 3eMJI€.
O0bsACHATH:

— OCOOEHHOCTH aHTPOIIOI'€HHOTO BO3/ICHCTBUS Ha Ouochepy;

— OCHOBBI pallMOHAJIILHOT'O ITPHUPOAO0II0JIb30BaAHUAA;
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— OCHOBHBIE 3Talbl Pa3BUTHS )KU3HU HA 3eMJIE;

— B3aMMOCBSI3U KUBOTO U HEXXHUBOTO B Orocdepe;

— KpYTOBOPOTHI BEIIECTB B Ouocdepe;

— 3Tambl HBOIIOLIMU OHochepsr;

— JKOJOTUYECKUE KPU3UCHI;

— PpAa3BUTHE MPEACTABICHUM O IPOUCXOXKIECHUH >KU3HHU U COBPEMEHHOM
COCTOSIHUU MTPOOJIEMBI;

— 3HaueHUE OWOJIOTUYECKUX HAyK B PEIICHUU MPOOJeM palrOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, 3aLIUTHl 3I0POBBS JIOAECH B YCIOBHUIX OBICTPOTrO
M3MEHEHHUSI DKOJIOTUYECKOTO KaueCTBA OKPYKAKOIIEN CPEBI.

Xapakrepu3oBaTh OMOCPEPHBII YpOBEHb OpraHU3AIMH KUBOTO.
Paccka3bpiBaTh 0 cpeiooOpa3yromien JesiTeIbHOCTH OpraHu3MOB.

IIpuBoaUTH 10KA3aTEILCTBA DBOIIOLHH.

JIeMOHCTPUPOBATh 3HAHUE OCHOB 3KOJIOTMYECKOW TI'PAMOTHOCTHU: OLICHUBATh
MOCJIEJICTBUS ICSITEIbHOCTH YEJIOBEKa B MPUPOJIE U BIAUSHUE (DAKTOPOB pUCKA HA
3I0POBbE YEJIOBEKA; BbIOMpATh LEIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOHMX
JNEUCTBUSAX U MOCTYNKAaX [0 OTHOUIEHUIO K )KMBOI IPUPOAE, 3J0POBBIO CBOEMY U
OKPY)KAIOIIUX; OCO3HaBaTh HEOOXOIUMOCTh JEUCTBUH 1O COXPaHEHUIO

O6ropa3zHoo0pasust ¥ MPUPOIHBIX MECTOOOUTAHUM BUIOB PACTEHUI U )KUBOTHBIX.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4eHus
Y4yammecsi CMOIyT:
— ONpEAeNSTh MOHATUS, HOPMUPYEMBIE B TIPOIIECCE U3YUCHUS TEMBI;
— KJaccu(pUUIUPOBATh U CAMOCTOATEIIBHO BBIOMpATh KPUTEPUM IS
KJIacCU()HUKaIIHH,
— caMoCTOATEIbHO  (POopMyNIHUpOBaTH TPOOJEMBI  UCCICAOBAHUS M

COCTABJISITH TO3TANHYI0 CTPYKTYpy OyAyIlIEro camMoCTOATEIbHOTO
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HCCIICIOBAHMS;
IIpU BBITIOJTHEHUU JIa0OPATOPHBIX W TMPaKTHYECKUX PabOT BHIOMpPATh
ONITUMAJIbHBIE CITOCOOBI ICUCTBUN B paMKax IMPEAI0KEHHBIX YCIOBUN U
TpeOOBaHUM W COOTHOCHUTH CBOM JICUCTBUSA C IJITAHUPYEMBIMU
pe3yJibTaTaMu;

(GbopMyIHpOBaTh BHIBOIHI,

yCTaHABIMBATh NPUYNHHO-CJICICTBCHHBIC CBS3M MEXKIY COOBITHUSMU,
SIBIICHUSIMU,

MPUMEHATh MOJIETM U CXEMbl I  pEIICHHs y4EeOHBIX U
II03HABATEIbHBIX 3a/a4;

BJIAJIETh MPUEMAMHU CMBICJIOBOTO YTEHHUS, COCTABIIATH TE3UCHI U TIJIAHbI-
KOHCIIEKTHI 10 PE3YyJIbTaTaM UYTCHUS,

OpraHU30BbIBaTh  y4€OHOE  COTPYAHUYECTBO U  COBMECTHYIO
JESITEIIBHOCTh C YUYUTEIIEM U CBEPCTHUKAMU;

UCITOJIb30BaTh WH(POPMAIIMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJIOTHH TIPU
MOATOTOBKE COOOIIEHUM, MYJTbTUMEAUNHBIX MPE3ECHTALIHIH;
JEMOHCTPUPOBATH 3KOJOTHMYECKOE MBIIUICHUE W TPUMEHATh €ro B

MOBCEIHEBHOU KU3HHU.

JINYHOCTHBIE Pe3yJIbTATHI 00yUeHHUsA

Bocriutanue y yuammuxcsih dYyBCTBa TOPAOCTH 32 POCCHICKYIO
OMOJIOTHYECKYIO HAYKY;

OCO3HaHWE YYAIIUMUCS, KaKue TMOCIEICTBUS ISl OKPY>KAIOIIeH Cpeibl
MOXKET UMETh Pa3pyIIUTeIbHAs AEATEILHOCTh YeIOBEKA M TPOSBIICHUC
TOTOBHOCTH K CaMOCTOSTEJIbHBIM TOCTYIIKaM M JCHCTBUSAM Ha OJiaro
TIPUPO/IBI;

YMEHUE pPEaM30BbIBATh TEOPETUYECKUE TMO3HAHUA B TIOBCEIHEBHOM

JKM3HU,

27



— TMOHMMAaHHME 3HAYeHUs OOydYeHMs] JUIsi TIOBCEAHEBHOM IKU3HU U
OCO3HaHHOTO BhIOOpa Mpodeccu;
— MpU3HAHUE IPaBa KaXJA0ro Ha COOCTBEHHOE MHEHHUE;
— YMEHHE OTCTauBaTh CBOIO TOUKY 3PCHMUS;
— KpPUTHUYHOE  OTHOUIEHWE K  CBOMM  IOCTyIOKaM,  OCO3HaHUE
OTBETCTBEHHOCTH 32 UX MOCJIEICTBHUS.
4 Y4YeHHK MOJYYHT BO3MOKHOCTH HAYUYHTHCS:

— XapakTepu3oBaTh CYIIHOCTH OWOJIOTUYECKUX TPOILIECCOB, SIBICHMUIA;
OPUMEHATh YMEHUS ONpENeNsiTh, CpaBHUBATh, KJIaCCU(UUIUPOBATH,
OOBSCHATH OMOJIOTUYECKUE OOBEKTHI U TPOIIECCHI;

— YcraHaBnMBaTh  B3aMMOCBSI3M  OPraHW3MOB, MPOLECCOB, SIBJICHUM;
BBISIBIIAITh OOIIME M OTJIWYUTENbHbIE MPU3HAKU; COCTABISATH CXEMBI
MUIIEBBIX LENEN; IPUMEHATh 3HAaHUS B U3MEHEHHOW CUTYyaluu.

— CamMocTosTenbHO OIepUpOBaTh OMOJIOTUYECKUMU MIOHSTHUSIMH,
000CHOBBIBaTh U OOBICHSATH OMOJIOTUYECKHUE TTPOIIECCHI U SIBJICHUS;

— IlpumeHsTh 3HaHUS B HOBOW CHUTYallMH; YCTaHABIWBATh MPUYUHHO-
CIIEICTBEHHBIE  CBSI3M;  AHAIM3MPOBaTh,  CHCTEMATU3UPOBaThb U
MHTErpUpPOBaTh 3HaHUS; 000011aTh U (HOPMYIUPOBATH BHIBOIBI;

— Pemarp Owuonormueckue 3agaud, OLIGHMBaTb M  IPOTHO3UPOBATH
OMOJIOTMYECKUE TMPOLECChl, NPUMEHATh TEOPETHUECKUE 3HaHUA Ha
MIPaKTUKE.

5 Kpurepuu ocBoeHusi MaTepuasa:
YcBoenue 6a30Boro ypoBHs He MeHee 50% - «yIOBIETBOPUTEILHOY.
YcBoenue 6oiee 50% 0a30Boro ypoBHs U 25% MOBBIIIIEHHOTO YPOBHS —
«XOpOUIO».

VYcBoenue He meHee 75% 6a30B0ro u 50% MOBBILIEHHOTO YPOBHS — OTIMYHO.
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TemaTuueckuid njiaH
Ha 2016/2017 y4ye6ublii roa
Hpeamer «buosiorus»
Kuaace 9
YMK « buoJsiorusi: BBegenue B 001ryto ouosnorur. 9 kiaace» B.B. [laceunuk, A.A. Kamenckuii, E.A. Kpukcynos, I'.I'. llIBenos

No Tema HJara | Koa- Tun OcHoBHbBIE Bua yueoHoi Ilnanupyemble pe3yJbTaThl 00yYeHUs DopmbI Odbopy- /3

esITeJILHOCTH opraHmsa- OBaHMe

n/n HEUES N YIS ECHRECH A INpeavernsie | Meranpeqmern | JIM4HOCTHBIE P o A 0P

eHHSI | 4aco cojepKaHus BIe 1
yueOHo-
wi | ¢ B
TO3HA-
aH | aK BaTeJbLHOM
T nesaTeab-
HOCTH y4a-
IHXcsl
1 2 3 4 5 6 7 8.1 8.2 8.3 9 10 11
BBenenmne (3 yaca)

1 | Buonorus — 1 YUHM Buonorus — OmnpenenstoT YpOBHH P: ymenue [To3HaBarens- Konexk- Ipesenta- | §1,
HayKa o HayKa O XUBOU TIOHATHS, OpraHu3anru OIPENEIIATh UENb | HbII UHTEPEC K THBHas, uus MIOAT0TO-
KUBOK TpUPOJIE. (bopmupyeMbIe B KUBOM MATCPUH | ynoka 1 CTABUTH | €CTECTBEHHBIM WHTBH- «Buonorus | BUTH

XapaKTepU30BaTh
pUpoJe 3HaueHne XO/I€ U3YUCHHS TEMBIL: 3a7a4H, Haykam. Io- JlyanbHast — HayKa o Ipe3eHTa
YpPOB-HH .
OMOTOTMIEeCKUX «OnosorHs», opraHm3aIIH HE0OX0MMBbIe HUMaHHE MHO KHUBOH o 00
3HAHMH B «MHUKOJIOTHUS, SKHBHIL JUIs ee rooOpasus u TIpUpOZIe». | MHTEpe-
COBpPEMEHHOM «Opuoorusy, MOJIEKYNISPHBIH, | JOCTHKEHHS. €IMHCTBA KHUBOH Tabmnmma cyromei
KHU3HU. «QJTBT OJIOTHS», KJIETOYHBIH, II: ymenue MIPUPOIBI HA «lapctBa yUanmx-
IIpodeccun, «T1ane000TaHUKaY, OPraHU3MEHHBIN, | naGoTaTh C OCHOBaHUU JKUBOU cs
CBSI3aHHBIE C «TCHETHKaY, TOMYIAUMOHHO" | 1523 iy HBIME 3HaHMH O MpHU- npupons» | mpodec-
. BUJIOBOIA,
ouosoruei «Onoduznka, . HUCTOYHUKAMU 3HaKax KUBOTO cuu
9KOCHCTEMHBIH,
«OMOXUMUSY, GuocdepHbiii. nHpOpMaIInHy,
«pagroOuoIoTusy, OTJEJIATH IJIaBHOE
«KOCMHUYECKast 0T BTOpO-
OroorHs». CTETIEHHOT 0.
XapakTepusyoT VYMmeHue cTpyk-
OMOJIOTHIO KaK HAyKy TypHpOBaTh
0 XHBOH MPHUPOJIE. yueOHBbIIT MaTe-
PackpeiBator pua, 1aBaTh
3HauCHHE OTIpe/IeIeHUs
OHOJIOrMYEeCKUX MOHSITHSIM,
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3HaHUU B
COBPEMEHHOM KU3HU.
[puBonsT nprMeps!
npodeccui,
CBSI3aHHBIX C
Ouonorueii.
becenyrot ¢
OKPY>KaIOIIMHU
(poIncTBEeHHUKAMH,
3HaKOMBIMH,
CBEPCTHUKAMH) O
npodeccusx,
CBA3aHHBIX C
OuoJoTHEeH.
T'otoBsar
TIPE3CHTAINH O
mpodeccusx,
CBSI3aHHBIX C

CaMOCTOSTENILHO
COCTaBJIATh
KOHCIIEKT ypoKa B
TETpajH.

K: ymenue
BOCIIPUHHMATh
nHPOPMALIHIO Ha
CITyX.

OHOJIOTHEM,
UCTIONB3YS
KOMIIbIOTEPHBIE
TEXHOJIOTHH
MeTtobl Kb [Tonsarue o Hayke. | Onpenensror Ha3bIBaTh P: ymenue Yuursca Komnexk- IpesenTar; | 82,
HCCIIEOBaHUS MeTtobl MTOHATHS, METO/IBI OIIPENENATh LEAb | HMCIOJB30BaTh THBHAA, el COCTaBUTH
B OuoJIOruy HAY4YHOTO (Gopmupyemble B U3yYEeHHUS paboThL, CBOM B3IJISIIBI UHIHBA- «Metozsr | cxemy
MO3HAHMS. DTambl | XOJE U3YUECHUs TEMBL: | KHBOH IUTAHUPOBATh Ha MUp JUIS AyanbHas, | GHonorMye | HaydHOro
pabora B CKHX uccieno-
Hay4HOTO «HAYKa», KHAyYHOE TIPUPOJIBI 3TaIbl e BbI- OOBSCHEHUS rapax. HccnenoBa | Banus mo
HCCIEeIOBAaHMS HCCIIeJOBAHHEY, XapaKTepu30BaT | MOJHEHHS U Pa3INIHBIX HIGDS. TpeIosKeH
«HAYYHBIH METOM», b METOIbI OLIEHHUBATH I10- CHUTYaIHH, IMoprpeTsl | HOM
«HAY4HBIH QakT, UCCIICIOBAHUA B | JIyYCHHBIC peteHus YUEHBIX TEMaTHKe.
«HAOIIOZICHNEY, 6uosoruu: pe3yIbTaTHL BO3HHUKAIOIINX 01010r0B.
«OKCTICpUMEHTY, Ha0JII0IeHNE, II: ymenue npo0ieM u
«THIIOTE3a», «3aKOH», | 3KCIEPHUMEHT, paboTarts c H3BIICUCHUS
«TEOPUSI». CpaBHEHHE, Pa3INIHBIMH KU3HEHHBIX
XapakTepusyoT OIUCaHME, UCTOYHUKAMU YPOKOB
OCHOBHBIE METO/IbI HUCTOPUYECKUH nHdopmanuu,
HAy4YHOTO MO3HAHUA, | METOJ; OCYILECTBIISATh
9TaIbl HAYYHOTO OCHOBHBIE CMBICIIOBOE

HUCCICAOBAHUA.

OTalbl HAYYHOT'O

YTCHUEC, OTACIIATH
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CamocToATeNbHO HCCIIEIOBaHMA. | TJaBHOE OT
(bopMyIHpYIOT BTOPOCTETNIEHHOTO
po0IeMbl OIIpeIeNATh
HCCIIeIOBaHMUS. KPHUTEPHH JIJISI
CocTaBistoT XapaKTepUCTUKU
MIO3TAHYIO MPUPOTHBIX
CTPYKTYpy OyIyIIero 00BEKTOB
CaMOCTOSITEJIBHOTO K: ymenue
HCCIIEIOBAHHS BOCIIPUHHMATh
UHPOPMALIHIO Ha
ClyX, paboTathb B
COCTaBe
TBOPUYECKHUX
rpyni
CymHocTh YUHM CymHocTb Onpenenstor Ha3bIBaTh P: ymenue Oco3HaBaTh [Mpesentamms | § 3
KHU3HU U TIOHATHSA TIOHSATHS, obmue OTIPEZICTIATh IeNb | CBOM MHTEPECHI, <YpoBHH
cBoiicTBa GKU3HBY. (Gopmupyemble B HPU3HAKK paboTl, HAXOJMTh U CpraHusalin
AKHUBOTO CaoiicTBa XO/ie M3y4eHHs TeMbl: | (CBOWCTBA) IUTAaHUPOBATh n3y4atb B PRHBOH
XKHUBOTO. YPOBHH | (OKHU3HBY, XKHBOTO 3TaIbl € BbI- yueOHHUKax HPHPOAET
OpraHu3aIIH «OKU3HEHHBIE opraHusma MIOJIHEHUS U MmaTepuai (u3
KMBOW IIPUPOJIBI | CBOMCTBAY, XapaKTepU30BaT | OLIEHUBATH IO- MaKkCUMyMa),
«OHOJIOTHYECKUE b CBOMCTBA JIy4YEHHBIE HMeEIONTU I
CHCTEMBI», «0OMeH JKHBOTO pe3yIbpTaThI OTHOIIICHHE K
BEILECTBY, opranusma (Ha II: Y™meHue, CBOUM
«IIPOLIECCHI KOHKPETHBIX CpaBHHBATb, HHTEpecaM.
OWocHHTE3a H pUMepax); KIaccu(UIIpoBa
pacmazay, MIPOBOANTD Th ¥ 000011aTH
«pa3npakuMOCTbY, CpaBHEHHE TIOHSITHS;
«Pa3sMHOXKEHHUE, KUBOHU U K: OrcranBats
«HACJIEZICTBEHHOCTHY», | HEKUBOU CBOIO TOUKY
«U3MEHYHBOCTH, MaTepHH, 3peHus,
«Pa3BUTHEY», KYPOBHH MPUBOANTD
OpraHu3aIyn apryMeHTBbI,
JKHBOTO. MOJTBEPIKIAs UX
Harot baxramu.
XapaKTEePUCTUKY YuuTcst KpUTHYHO
OCHOBHBIX CBOMCTB OTHOCHTBCS K
KHBOTO. CBOEMY MHEHHIO,
OOBsICHSIOT C JIOCTOMHCTBOM
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TIPUYNHBI
3aTpyAHEHUH,
CBSI3aHHBIX C
olpeieIeHueM
TIOHSITHS OKU3HBY.
IIpuBonar npumepsl
OHOTOTMIECKUX
CHCTEM Pa3HOTO
YPOBHS OpraHU3aINN.
CpaBHHBAIOT
CBOIICTBa,
MIPOSBIISIIONIUECS Y
00BEKTOB )KUBOH H
HEXUBOU NIPUPOABL

MPHU3HABATh
OIUO0YHOCTh
CBOETO MHCHUS
(ecnu oHO
TaKoBO) U
KOPPEKTHPOBAThH
ero

Pa3gen |. MoJsekyas

pHbIii ypoBenb (10 yacos)

Mounekynsip-

HBI YpOBEHB:!

oOmas
XapaKTepuc-
THKA

OOmas
XapaKTepUCTHKa
MOJIEKYJISIPHOTO
YpOBHSA
OpraHu3aIIH
JKHBOTO.
Opranndeckue
BellleCTBa: OCJIKH,
HYKJICHHOBEIC
KHCJIOTEHI,
YTIICBOIBI, JKUPHI
(AT zpn).
Bbuononumepst.
MonomMepsl

Onpenenstor
TTOHSATHS,
(dhopmupyeMbIe B
XO0/Ie U3YUEHHS TEMBI:
«OpraHu4ecKue
BEIIIECTBAY, «OCIKU»,
«HYKJICHHOBBIC
KUCJIOTBI,
«YTICBOIBD, <OKUPBI
(AT BT,
«OMOTIOTUMEPBI»,
«MOHOMEPBI».
XapakTepu3yroT
MOJIEKYJISIPHBII
YPOBEHb
OpraHM3alu
JKHBOTO.
OnuchIBaOT
0COOEHHOCTH
CTPOCHHUS
OpPTraHUYECKUX
BEIIECTB KaK
OUOIIOIMMEPOB.
OOBSCHSIOT

JIaBaTh
OTIpeIeIIeHIe
TepMHHAM;
MEPEYHCISITh
9JIEMEHTHI,
npeo0Iagaronu
€ B COCTaBe
JKHBBIX
OpPTraHU3MOB, UX
CBOMCTBA K
3HAYECHHE
XapaKTepU30BaT
b 0COOEHHOCTH
CTPOCHUS
MOJMMEPOB U
BXOJSIINX B UX
coCTaB
MOHOMEPOB;

IP: ymeHvie onpenensTb
eI paboTHI,
[UIAHUPOBATH ATAITbI
e BBITIOJIHEHUS 1
OLICHUBATH I10-
ITyJeHHBIE Pe3y/bTaThL
II: YMEHHE paGOTaTL
Pa3IUIHBIMU
MCTOYHHUKAMHU
mHpopMarmm,
OCYILECTBIIATH
CMBICIIOBOE yreHue,

OTACIATH I'NIaBHOC O]
BTOPOCTENIEHHOTO,
OTIpeeIATh
KPUTEPHUH JUIS
XapaKTepUCTUKN
MPUPOTHBIX
00BEKTOB

K: ymenue
BOCIIPUHUMATH UH-
(hopmarito Ha CIyX,
[paboTath B cocTae
[TBOPYECKUX IPyIIL

Yaurecs
MCII0JIb30BaTh CBOH|
B3TJISIBI HA MUDP
U1l 0OBSACHEHHSI
pa3IMYHBIX
CUTyallul, peLICHU
BO3HUKAOITUX
mpo0JeM u
M3BJICYEHNS
PKH3HEHHBIX YPOKOE
YauTecs
MpU3HABATH
POTHBOPEIUBOCTD
M He3aBEPIICHHOCTY
CBOMX B3IJISI0B Ha
MUP, BO3MOXHOCTh
MX U3MEHEHUS

TecToBBII
KOHTPOJIb 110
BBOJTHOMY
pazneny

IIpesenTan
Hs
«Momnexy-
JISIPHBII
YPOBEHbB:
oO1mas
XapaKTepuc
-THKa»

§ 4,
3ajlaHue
cTp.28
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MIPUYMHBI U3yYCHUS
CBOWCTB
OpPraHNYecKuX
BEIIECTB UIMEHHO B
COCTaBe KIICTKH;
pasHoobpa3ust
CBOWCTB
OHMOTIOIMMEPOB,
BXOJAIINX B COCTaB
KHBBIX OPTaHM3MOB.
AHaIM3UPYIOT TEKCT
yueOHHKa C LENbI0

CaMOCTOSITEILHOTO
BBISIBJICHUS
OHMOJIOTHYECKUX
3aKOHOMEpPHOCTEH
VYrneBoabl YU VYrneBobl. Onpenenstor naBaTh P: yverve Oco3HawT " [pesenrarus] 8 5
VTIeBOabL, WK HOHSITHSL, OTIpeIeIIeHIUE OpraHM30BaTh OCMBICIIBAIOT «YTIeBOIBI»
CaxapH/IbL. dbopmupyembie B TEpMUHAM; BBITIONHEHHE UH(POPMAIIHIO O
TIePEUUCIISTh 3a/IaHUN YUUTEIIS. XapaKTEePHBIX
MoHocaxapubl. XO/JIe U3yUEHUS TEMBI:
BEIIECTBA, Pa3BuTHe HaBBIKOB | OCOOEHHOCTSIX
ncaxapupl. «YTJICBOJIbI, WK
Hucaxapnn YTTICBOZBL, HII BXOJIAIIUE B CaMOOIICHKH U Ca- | YTILIEBOJIOB
Tonncaxapuspt caxapunp», COCTaB MOaHaIM3a Pednexcupyror,
«MOHOCaxapuabD», YIJIEBOLOB; IL: ymenue naBatb OLICHUBAIOT
«IUcaxapub, OCHOBHEIC OnpeIeeHIIs pe3yIbTaThI
«ITOJTHCAXAPHIBI», GbyHKIHN MOHATHSAM, JeSITebHOCTH
«pubo3a», YTJIEBOOB; KJIacCH(PUIUPO-
TPYIIITBI BaTh OOBEKTEHI,
«Ie30Kkcuprbdo3ay,
YTJIEBOAOB OTIPEIEIISATD
(@TIIOKO3aY, XapaKTepU30BaT | KPUTEPUH LIS
«ppykTo3ay, b OCOOGHHOCTH | KiaccupUKalyH
«TaJakTOo3a», CTPOCHUS 0OBEKTOB.
«caxapo3ay, YIJICBO/IOB, K: ymenve ciyarts
«MATTBTO32, OCHOBHBIE ¥ 3a]1aBaTh BOIIPOCHI
HKITHU T U OJTHO-
«JTAKTO3a», byHint YHTCITO 1 O/HO
YTIIEBOJIOB KJIACCHUKaM
«Kpaxman,
(mpuBOUTH
«TJIAKOTCHY, nprMepbI).
«XUTHUH. O6'B§ICH${TB
XapakTepu3yoT MIPUHAIIIC)KHOCT
COCTaB M CTPOCHHE b YIJICBOZOB K
OroMoOJIeKyIaM

MOJICKYJI YI'JIEBOAOB.
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VcTaHaBnuBaroT
MIPUYHHHO-
CJIeICTBEHHBIE CBS3H
MEXITy XUMAYCCKUM
CTPOCHHUEM,
CBOMCTBaMH U
GbyHKIIAMHA
YTIICBOJOB Ha OCHOBE
aHaM3a pUCYHKOB H
TEKCTOB B yueOHUKE.
[IpuBoAST IPUMEPHI
YTIEBOJIOB,
BXOJSIIUX B COCTAB
OpraHu3MOB, MeCTa
HX JIOKQJIM3aIuu U
OHMOIIOTHYECKYIO POJIh

JIunuaet

YUHM

Jlunuael. XKupsl.

Tl'opmonsl.
OyHKUMU
JIUIHJIOB:
SHepreTuyeckas,
3amacaromasi,
3alUTHAs,
CTPOUTENbHAS,
peryiaTopHas

Onpenenstor
TIOHSATHS,
(dhopmupyeMbIe B
XO0/Ie U3YUEHHS TEMBI:
UTATUIBI», «OKUPBI»,
«TOPMOHBI»,
«QHepreTuyecKas
(bYHKIMS JTMIHIOBY,
«3amnacaromas
(GYHKIMS JTHIHI0BY,
«3amuTHas QyHKINSA
JIUITUIOBY,
«CTpOUTEIbHAS
(bYHKIMS JTUIHIOBY,
«peryJsATOpHas
(YHKIHS TATHAOBY.
JaroT
XapaKTePUCTUKY
COCTaBa M CTPOCHUS
MOJIEKYJI JINTTHOB.
YcTaHaBIMBAIOT
MIPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U

JaBaTh
OTIpeIeIIeHIE
TEpMUHAM;
MEPEYHCISITh
BEILIECTBA,
BXOJSAIIHE B
coCTaB
MOJICKYJIBI
OOJIBIIIMHCTBA
JIAITHIO0B.
HaszwiBaTs
GbyHKIHN
JIMIIUI0B
XapaKTepU30BaT
b 0COOEHHOCTH
CTPOCHUS
JIATIHAIOB, UX
¢byHKIHN.

P: yverme
OpraHM30BaTh
BBITIOJIHEHUE
3a7aHui yUUTes.
PazButue HaBbIKOB
CaMOOLICHKH U ca-
MoOaHaJu3a.

IL: ymenve naBatb
OnpeIeeHIIs
MOHATHSM,
KJIacCH(PUIUPO-
BaTh OOBEKTEI,
OTIPEIEIISATD
KPUTEPHH JIIIS
KJIacCU(pUKAIU
00OBEKTOB
K:ymenue ciymats
Y 3a/1aBath
BOIIPOCHI YIHUTEITO
Y OJTHO-
KJIACCHUKAM

OcCoO3HAT "
OCMBICIIMBAIOT
uH(pOpMaLHIO O
XapaKTePHBIX
0COOCHHOCTSIX
B107000%01(0):]
Pedaexcupytor,
OLIEHUBAIOT
pe3yIbTaThI
ESITENLHOCTH

IIpe3enTanus
«JInmmmaer»

86,
3a7jaHue
ctp.33
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MEXAY XMMUYECKIM
CTPOCHHUEM,
CBOWCTBAMHU U
GbyHKIHAMU
YTJIEBOJIOB Ha OCHOBE
aHaIM3a PUCYHKOB H
TEKCTOB B yueOHUKE.
[IpuBonar npumepsl
JIMIUI0B, BXOISIINX
B COCTaB
OpraHW3MOB, MECTa
UX JIOKaJIM3aluK 1
OHOJIOTHYECKYIO
poisb. O6Cy)aatoT B
KJ1acce mpoOIeMbl
HaKOIUICHHS )KUPOB
OpraHu3MaMH B
LEISAX YCTAHOBICHUS
MIPUYNHHO-
CJICICTBEHHBIX
CBA3€H B IPUPOAE

CocraB u
CTpOCHUE
0eaKoB

YUHM

CocraB u

CTpoeHue OeJKOoB.

benku, nnu
MIPOTECHHBIL.
[Ipocteie u
CIIO’KHBIE OCNKU.
AMHHOKHCIIOTEI.
TMomunentuna.
IIepBuunasi,
BTOpUYHAS,
TpeTHYHas U
YeTBEPTUIHAS
CTPYKTYPBI
OeIKOB.
Henatypauus
Oenka

Onpenemnstor
TOHSATHS,
(dbopmupyembie B

X0A€ U3YyUCHHS TCMBbI:

«OeNKH, WA
MIPOTEUHBIY,
«IPOCTHIE U
CIIOJKHBIE OCJIKH»,
«aMHHOKHUCJIOTHI,
«IIOJIMIIETITHIY,
«TIIepBUYHAS
CTPYKTypa OeIKOBY,
«BTOPUYHAS
CTPYKTYpa OCIKOBY,
«TpeTUYHAs
CTPYKTypa OCIKOBY,
«4eTBEPTHYHAS
CTPYKTypa OEIIKOBY.

Ha3bIBATh
MOHOMEp
OeIKOBOM
MOJIEKYJIBI M €T0
COCTaBJISIONIHE;
YpPOBHU
OpraHHu3aIu
OeIKOBOM
MOJICKYJIbI;
XapaKTepU30BaT
b 0COOEHHOCTH
CTPOCHUS
MOHOMEpa
Oenka u
0OeIKOBOM
MOJICKYJITBI B
LIEJIOM;
OOBSICHITE
mporiecc
o0pa3oBaHus
NENTUIHON

P: yverve
OpraHu30BaTh
BBITIOJIHEHHE
3a/1aHUH yYUTEIsL.
PasBuTHe HaBEIKOB
CaMOOIIEHKH U ca-
MOaHaJIM3a.

II: ymenue naBatpb
OTIpeIeTIeHHST
MMOHSTHSM,
KJIaCCU(PUITUPO-
BaTh OOBEKTHI,
OTIPENIEIISTh
KPUTEPHH ISt
KIIacCHU(UKAIIN
00BEKTOB.

K: ymenue cinymats
U 33]1aBaTh BOIPOCKI
YUUTENTIO ¥ OHO-
KJIACCHHUKAM

OCMBICIUBAIOT
TEMy ypoKa
OcCO3HaT "
OCMBICIIBAIOT
HHPOPMALIHIO O
XapaKTePHBIX
0COOEHHOCTSIX
0OEeIKOB

IIpesenra-
ust
«CoctaB 1
CTpOCHHUE
OEJIKOB»
Tabmuua
«beakny.
Monenb
Oenka.

§7,B
TeTpaau
3aroJHUTD
TaOIHUITY
«Ctpyk-

TYpbI
0OeJIKOBOI

MOJIEKY-
JIBD».
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XapakTepusyoT

CBA3U, IIPOLICCC

COCTaB U CTPOEHHUE obpasoBaHus
MOJIEKYJT GEJIKOB, Genkos
MIPUYHHEI PasIMIHRIX
YpOBHEH
BOSMOXKHOTO OpTaHU3aIHH.
HapyIICHU
MIPUPOAHOMN
CTPYKTYPHI
(menaryparun) 6e1Ko
B.
[puBoasT MpUMeEpEI
JICHaTypauuu OeKoB
DyHKIUH YU Oynkuun 6enKoB: | YcTaHaBIMBAIOT NIEPEYUCIIATH P: ymenue OcMBICTUBAIOT IIpesenra- | §8,,
0enkoB CTpPOUTEIIbHAS, PUYMHHO- GbyHKIMN OpraHM30BaTh TEMY ypoOKa s OTBETUTH
JIBUTATEIIbHAS, CIICZICTBEHHBIE CBSI3H | OEIKOB B BBITIOJTHEHE OCO3HAIOT U «DyHKIHH | o
TpPaHCHOPTHAA, MEXIy XHMUYECKHM | OpTaHH3Me 3aJaHU{ YIUTENA. | OCMBICIABAIOT ?,Z%I;(;;; BOIIPOCHI B
3alIuTHA, CTPOCHHUEM, xapakTepusoBatr | PazButne HHPOPMALIHIO O Bk KOHIIE
peryIsaTOpHAs, CBOWCTBAMH U b OCOOCHHOCTH | HaBBIKOB XapaKTePHBIX Moyens naparpada.
CUTHAJIbHAS, ¢GyHKIHIAMU OEITKOB CTPOCHUS CaMOOIICHKH ¥ Ca- | OCOOCHHOCTSIX Genka
SHEepreTUyYeckas, | Ha OCHOBE aHalU3a MOHOMepa MOAaHaJHN3a. 0eKoB
KaTaJUTHYECKast PHUCYHKOB U TEKCTOB | Oenka u II: ymenue
B y4eOHUKeE. 0enKoBOM JlaBaTh
[IpuBoaAT IpUMeEpHl | MOJIEKYJIBI B OTIpe/ieNeHus
0EJIKOB, BXOASIINX B | IEJIOM; TIOHSITHSIM,
COCTaB OPTaHU3MOB, OOBSICHATH KIaccuUIpo-
MECT UX mporiecc BaTh OOBEKTHI,
JIOKATH3AIHA 1 o0pa3zoBaHUA OTIpeNeNITh
OHMOJIOTHYECKOH POH | MEITUIHOM KPUTEPHH JIIS
CBSI3H, MPOIECC | KITACCU(PHUKAINA
oOpazoBaHUs 00BEKTOB.
6enKoB K: ymenne
Pa3IHYIHBIX CIIyIIaTh U
YpOBHEH 3aJ1aBaTh
OpraHU3aIHH. BOTIPOCHI

YUYHUTEIO U OJHO-
KJIaCCHUKaM
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Hyxneunossie
KHUCJIOTBI

Y1

Hyxneunossie
KHCJIOTBL.
Je30KcupuOOoHyK
JICUHOBast
KHCJIOTa, WIN
JHK.
PubonyknenHoBa
sL KHCIIOTA, WITN
PHK. Asoructsie
OCHOBaHHS:
aJIeHHH, TYaHUH,
LUTO3MH, THMHH,
yparui.
KommnementapHo
CTb.
TpancnoprtHas
PHK (TPHK).
Pu6ocomuas PHK
(pPHK).
WNudpopmannonna
s PHK (uPHK).
Hyxneorun.
JBoliHas cniupanb

Onpenenstor
MOHSATHS,
(dopmupyemble B

X0A€ U3YUCHHUS TCMBI:

«HYKJICHHOBAs
KHCIIOTay,
«Ie30KCHPHOOHYKIIE
MHOBasI KUCJIOTA, WIIN
JIHK»,
«pUOOHYKICHHOBAS
kuciora, uia PHK»,
«a30TUCTHIC
OCHOBAHUSY,
«aJCHUHY», «IYaHUHY,
«UUTO3UHY,
KTUMHUHY, «ypaIyi,
«KOMITJIEMEHTapHOCT
b», «TPAHCHOpPTHAS
PHK (TPHK)»,
«pubdocomuas PHK
(pPHK)»,
«uHpOpMaIMOHHAS
PHK (uPHK),
CHYKJIEOTHIY,
«JIBOMHAs ciupalib
JHK».

Haror
XapaKTePUCTUKY
COCTaBa M CTPOCHUS
MOJIEKYJI
HYKJIEHHOBBIX
KHCJIOT.
VYcraHaBiuBaoT
MIPUYHUHHO-
CIIEZICTBEHHBIE CBSI3U
MEXAY XUMUYECKIM
CTPOCHUEM,
CBOWCTBAMH U
GbyHKIHIMU

JIaBaTh
ompezeNieHue
TepMUHAM.
Ilepeuncnsats
THITBI
HYKJIEHHOBBIX
KHCJIOT;
¢yuxuu JJHK
u PHK; Tuner
PHK. Ha3siBaTh
COCTABJISAIOIIHE
MOHOMEPOB
JJHK u PHK
XapaKTepU30BaT
b 0OCOOCHHOCTH
CTPOCHUS
HYKJICHHOBBIX
kucnot (JIHK,
PHK),
OOBSICHATH
TIPUHITUIT
KOMILIEMCHTapH
ocTH; (GYHKIMN
JHK n

PHK
(pa3nu4yHBIX
tunoB PHK);

P: onpenensitor
1enb paboThI

II: ocymecTBsi-
IOT TIOUCK B 0TOOP
HEOOXOUMOMN
nHPOPMALTNH

K: 3agarot
BOTIPOCHI,
BBIPAXKAIOT CBOU
MBICITH

Oco3nanue
CIMHCTBA JKUBOM
TIPUPOIBI HA
OCHOBE 3HaHMI1 O
HYKJICHHOBBIX
KHCJIOTax

IIpesenTa-
must «JTHK
u PHK».
Tab6muma
«Ctpoenue
u
penymiuKa
st
MOJICKYJIBI
JHK>»

89,
M3rOTO-
BUTD
MOJIEN
MOJIEKYJIBI
JHK
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HYKJICHHOBBIX KUCIIOT
Ha OCHOBE aHaIH3a
PHCYHKOB U TEKCTOB

B y4eOHUKeE.
[puBOIAT IPUMEPBI
HYKJICHHOBBIX KHCIIOT,
BXOJSIIIMX B COCTAB
OPraHU3MOB, MECT HX
JIOKaJIM3alliu 1
OHMOJIOTHIECKOH POIIH.
CocTaBisIoT miaH
naparpadga yueOHHKa.
Pewmaror

OHOJIOTHYECKHE
3a1a4u (Ha
MaTeMaTHIeCKUH
pacder; Ha
MIpUMEHECHUE
TIPUHITUIIA
KOMIUIEMEHTapHOCTH)

10 | ATO u YUHM | Anenosuntpudoc- | OnpenensioT JaBaTh P: xoppekTupytor | Peduekcupyror, Ipesenrar; | § 10,
Ipyrue dar (ATD). TIOHSTHS, ONpPEACICHUC CBOH 3HAHHS. OLICHUBAIOT usi «AT® u | moaroro-
OpraHMYECcKUe Anenosungudoc- | popMUpyEMEIE B TCPMUHAM. Ouenuparor Ppe3yIIbTATRI JpyrHe BUTh

. | epeuncnare COOCTBCHHBIC JeSITeIbHOCTH
COETMHEHUS dat (AD). X0/ U3yUEHUS TEMBI: opraHuyec | cooOie-
A COCTABILIIONINE | pe3yJbTATHL.
KIJICTKU JICHO3UHMOHO «aJeHO3UHTPHUPOC HYKJIEOTH/IA I: anamusupyior KHe HUS O pOITH
¢dochar (AMD). ¢dat (ATD)», ATD (ALID MOy e HHbIE COCJIMHCHN | BUTAaMHUHOB
2
Maxkpoaprudeckas | «aJIeHO3HHIU(OC- AM®); 3HAHUA, ST KIICTKID)
CBSI3b. ¢dat (ALD)», pa3Iu4yHbIe BBIJICJIIOT
BuramuHBI «aJeHo3nHMOHO(oc- | TPYIIIBI rJ1aBHOC,
KHpOpacTBOpHMBIe| (hat (AMD)», BUTAMUHOB BTOPOCTENEHHOE
xapaktepusoatr | K: Beipaxaror B
u «MaKpO3pruyuecKast
b OCOOCHHOCTH | OTBETaxX CBOH
BOJIOPACTBOPUMBIE | CBS3bY, crpoe- MBICITH
«KHPOPACTBOPUMBIC | {5t MOJIEKYJIBI
BHTaMHHBD, ATO (AD,
«BOJIOPACTBOPHMBIE AM®); ee
BUTAMHHEI». CBOMCTBA 1
HKITHU
XapakTepusyoT (byHxu
(OOBACHSTH
COCTaB M CTPOCHHUE
poib
MouekyJsl ATO. MaKpOIPIHHUECK
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[IpuBoasT npuMepsl Olf CBA3M).
BUTaMHUHOB,
BXOJISIIIIMX B COCTaB
OPTaHHU3MOB, H UX
Ononornyeckon
ponu.
T'oToBAar
BBICTYIUICHHE C
COOOIIEHNEM O POIIH
BUTaMHUHOB B
(YHKIIMOHUPOBaHUH
OpraHu3Ma 4eJjoBeKa
(B TOM uHCIIE C
UCIIOJIb30BaHHEM
KOMITBIOTEPHBIX
TEXHOJIOTHI).
Ob6cyxnaroT
Ppe3ynbTaThl PaboThI C
OJTHOKJIACCHUKaMH
11 | buonoruueckue VII Ilonsarue o OmnpenenstoT [omyyaroT IT: TTonck OneHuBaTh Jlabopatop | Tabmmma 8§11
KaTalIu3aToPhI KaTalu3aTopax. MOHSTHS HOBBIC 3HAHUS, nadopmanuy, ee | 3HaYCHHUE Has pabota | «bemkm».
Bronoruueckue dopMHpyeMbie B YTOUHSIOT oTOop 1 3HaHUH O «Pacmerie | IIpesenTan
KATAM3ATODEL XOIE H3YIeHYS TeMBI: panee CTPYKTYpHUpOBaHHE| OHMOIOTHUECKUX | HHE nst
MIOJTy4eHHBIE Hcnonbs3oBanue KaTaJn3aTopax nepokcuna | «buomormy
DepMeHT. «KaTaau3aTopy,
3HAHMS. Pas3IMYHbBIX (pepmenrax n BOJIOpPOZA ecKue
Kodepwmenr. «pepmeHT», IToBTOpSsIIOT HMCTOYHUKOB BUTAMUHAX ) (epMEeHTOM | KaTanu3aro
AKTHBHBIH IIEHTp | «KO(pEPMEHTY, npasuna o TB, | urdopManuu o | st KU3HA U KaTanason» | pei».
(depmenTa. «AKTHBHBIN IIEHTP XapaKkTepu3ylT | OuoJjoruy, 3]I0POBBSI [IpoOupkwu,
Jlabopamopnas dbepmenTay. U OOBACHSIIOT YcraHnaBnuBaroT YEJIOBEKa. NEPOKCU]
patoma Xapakrepusyior pons | PO ouoJoru- MPUYHUHHO- BOIOPO/IA,
YEeCKUX KaTalu- | CIIEJICTBEHHbIC kaprodenb
Pacmernenue OMOJIOTHYECKUX .
3aTOPOB B CBSI3U MEXKAY CBIPOH U
fepokenia KaTainsaTtopos B JKU3HU )KUBBIX OemkoBoOi BapeHbIH,
Bozopona KIIETKE. OpPraHU3MOB, IpUPOJOH CBIpOE
(bepmMeHTOM OmnuceIBaroT Bemomnsstor (bepMeHTOB 1 MSICO,
Karana3oin MEXaHU3M paboThI a00paTOPHYIO ONTUMAJILHBIMU [ITATUBEI.
(epMEHTOB. paborty, YCIOBHAMH HX
TIpHBOJST IpHMEpBI OOBSICHSIOT €€ (yHKIMOHHPOBA-
pe3yJbTaThI, HUS
bepmenTos, ux JIeTIafoT P: llenenonaranue,
JioKausanuu B BBIBOJIbI, IUIAHUPOBAHMUE,
OpraHusMe U UX 0OpPMIISIOT B KOPPEKTHPOBKA
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OHOJIOTUYECKOM TeTpansix T1aHa paboThl HaT
pouu. JTaHHOW TEMOH,
VY CTaHABIUBAIOT aHa13 n
3 CHITHAIUSL
MIPUYHHHO- Andpenn "
CBOWX 3HAHUH,
JICIICTBCHHBIC CBA3U
CHCACTBEHHEIC CBA3 KOHTPOJIb.
MEXKy OeITKOBOM K: Pa6ota B
HpI/IpOZ[OI‘/'I napax-
(bepMeHTOB 1 o0cyxaeHue
ONTUMAJIbHBIMU peE3yJILTaTOB
YCTOBHAMH HX nabopaTopHOU
paboThI, yMeHHe
(YHKIIMOHUPOBAHUS.
BBICKa3bIBATh
OtpabaThIBatOT CBOM MBICIIH.
YMEHUS
(dbopMyarpoBaTh
THIIOTE3bI,
KOHCTPYHPOBATh,
TIPOBOIUTH
SKCIICPUMEHTHI,
OILICHUBATh
IOy ICHHBIC
pe3yabpTaThl Ha
OCHOBE COJIepXKaHUs
11ab0paTopHOi
paboTs!

12 | Bupycsl YUHM | Bupycel. Kancun. | Onpeapensitor ITonyuarot II: Yuarca ITonBenenue Ipesenra- | §12,
caMoc60pKa HOHSATHS, 3HaHUA O CpaBHHMBATh, HUTOTOB ypOKa, aoust MOAr0TO-
BUPYCHBIX dbopmupyembie B CTPOCHUH, aHaJIM3MPOBATH, €/IMHCTBA U «Bupycb». | pro oo

GyHKIUAX U BBIJICNIATh [[EIOCTHOCTH
gactut. L{ukn XOJIe U3YYCHUS TEMBI: KOHTPOJIb
Pa3MHOKEHUH CYIIECTBEHHbIC OKPY’KaroIIero
a3BHTHS BUPYCA. | «BUPYCHD», KKATICHII HO-
p Py Py ’ A%, BHPYCOB KakK MIpU3HAKH, JICTIaTh | MHpPA, €ro
«camMmoCcOopKay. HEKJIETOYHBIX BBIBOJIBI, [I03HABAE€MOCTb 0000m1a-
XapaxkTepu3yroT (dopMax )KW3HHU, | YCTaHaBIHBATh 1 00BSICHUMOCTH omemMy
BHUPYCHI KaK OTINYUE MPUIHHHO- Ha OCHOBE YPOKY 110
HEKJIeTO4HbIe (popMbl | KHBOTO OT CJIC/ICTBEHHBIC JOCTHKEHUH paszeny
JKH3HH, OTHCHIBAIOT HEKUBOTO; CBSI3U MEKIY HAYKH, YCIEXU «Morexy
OoesHy, CTPOCHHEM MEIHUIIUHBI B .
LUK Pa3BUTHS JISIPHBIHA
BBI3BIBAEMBIC BHPYCOB U HIX 60oprbe ¢
BHpyca. BUPYCaMH, croco6om BHPYCAaMH, YPOBCHBY
OmmcerBaroT o0mmit Mepbl 00pBOBI ¢ | CYIIECTBOBAHMA, OIICHUTH
IUIAH CTPOCHUS BHPYCaMH; COCTaBJIATh IJIAH | 3HAYMMOCTD
OTBeTa, paboTaTh | 3HAHUH O

BHPYCOB.
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[puBonsT nprMeps!

C pa3JIMIHBIMHA

BHpYyCax C TOUKH

BHUPYCOB U HCTOYHHKAMHU 3pEHUS
3a60eBaHHi, nHpOpMaIU B _ | coxparens
BBI3BIBACMBIX HMIL MOWCKAX HY)KHOH, | 30POBBS H
OLIEHUBATH €€ 0€e30I1acHOr0
Obcyxpator JIOCTOBEPHOCTb. o0paza Ku3HH
npOGIEMBI P: llenenonoranue, 4denoBeka.
TIPOUCXOKACHUSL YMCHHE BBIJICIATH
BHPYCOB TO, YTO YK€
HU3BECTHO
0 BUpYycax,
KOPPEKTUPOBAThH
IUIaH
W3YUCHUS TEMBI
ypoKa,
COCTaBJIAThH IUIAH
OTBETA, 1aBaTh
CaMOOIICHKY cebe,
OLICHMBATh OTBET
OJITHOKJIACCHUKOB
K: YMmern
paboTath B
KOJIJIEKTHUBE,
CaMOCTOSITEIBHO,
y9acTBOBAaTh B
JTUCKYCCHSIX,
apryMeHTHPOBaHO
OTCTauBaTh CBOIO
TOYKY 3pEHUS.
13 | O6o6maronmit OKK OmnpenensroT [IpoBepka I1: YMmenus TTonsectn uror Camocrtos- | TaOmuisr Tekcr
ypOK HOHSATHS, 3HaHHﬁ [0} CprKTypI/IpOBaTI) yCBoeHI/IH TCJIbHAS 1o «KpaTKoe
c(OpMUpOBAHHEIE B COCTaBe, 3HAHMS, MaTepuana mno paborta mo TeMaTHke conepKan
XOJIE M3YUCHUS TEMHL, CTPOEHUH U OCO3HAHHO U JAHHOMY TeEMeE, pasziena. e
GyHKIHAX MIPOU3BOJIBLHO pasneny, COCTOSIIas
HaroT oueHKy OpPTaHUYECKUX CTPOUTH PEYEBOE OTpeAeNuTh ANl | U3 3-X TJIaBbL»,
BO3PACTAIOIIEH PO | pepiectp, BLICKa3bIBaHHE B ce0s, KaK 5Tu YPOBHEIA: crp.51
€CTCCTBCHHBIX HAYK U | BXOJAIIUX B MMUCbMEHHOM 3HaHUA penpoayk-
HAYYIHBIX COCTaB JKUBOTO; | (opme, MIPUTOJISATCS B THBHOTO,
UCCIeI0BAHMI B 0 MOJIEKYJISIp- onpez{eneuHHe SKH3HH. TPOYKTHB
COBPEMEHHOM MHpE, HOM YpOBHE OCHOBHOM U § HOTO 1
OpraHu3aIU BTOPOCTENEHHOMN
MOCTOSIHHOMY TBOpUEC-
JKUBOTO, O nHpOpMaLNH,
TIponecCy SBOIOUMN | pypveax kak yMeHHe Koro.
Hay41HOIr'0 3HaHUA. HEKJIETOYHBIX MOJIEUPOBATD,

OtpabatsIBatoT

(hopmax KH3HH,

COCTaBJIAATh U

41




YMEHHUSI
(dbopMyarpoBaTh
THIOTE3BI,
KOHCTPYHPOBATH,
MPOBO/IUTh
9KCIEPUMCHTBL,
OLICHHBATb
MOJTyYCHHBIE
Ppe3yibTaThI

0 METOJax
OHOJIOTMYECKOH
HaYKH.

3aI0JIHATh
TaOIULIBI.

P: oco3nanne
YYaIIuMUCs
KadyecTBa U
YPOBHSI YCBOCHHS
3HAHUM,
MIPOTHO3UPOBAHUS
pe3yNbTaToB
KOHTPOJIS,
COCTaBJICHUE
[JIaHA
najJbHEHIIen
IeITEILHOCTH
ydarierocs.

K: BriaButh
3aI1a1afoII e
TEMBI
CaMOCTOSTEIBHO
HJIH C TIOMOIIBIO
YUHUTETS,
COCTaBUTh IUIaH
JIMKBUIALIAU
po6esoB B
3HAHMSIX.

Pa3gen |1. Knerounsiii ypoBenb (16 yacos)

14

Knerounsrit
YPOBEHb:
oO1as
XapaKTePUCTH
Ka

YHUHM

OO0mas
XapaKTePUCTHKA
KJIETOYHOTO
YpOBHS
OpraHu3auu
JKHBOTO.

Knerka —
CTPYKTYpHas U
(yHKIIMOHATIbHAS
SJIMHMIIA KU3HH.
XuMHYeCKHt
COCTaB KJIETKH.
MeTtobl
U3YYCHUSI KIIETKH.

Onpenenstor
MTOHATHS,
(dbopmupyembie B

X0A€ U3YUYCHUS TEMBI:

CKJICTKa», «METOAbI
N3YyUYCHHUA KICTKNY,
«CBCTOBAsA
MUKPOCKOITHA»,
«BJICKTPOHHAasd
MUKPOCKOITHUA»,

«KJICTOYHAsA TCOpUs».

XapakTepusyoT
KIIETKY KaK
CTPYKTYPHYIO U

XapakTtepuso-
BaTb OCHOBHBIE
YPOBHH
OpraHu3aIud
JKHABOTO.
Haxoauts B
TPOSIBJICHUSIX
JKH3HEIESATEb-
HOCTH
OpTaHu3MOB
obmue
CBOMCTBa
’KHBOIO U
OOBSICHSTH UX.
[epeuncnaTs
OCHOBHbIE

P: BriiBurats
BEPCHUH PEIICHHS
POOIEMEI,
0CO3HaBaTh
KOHEYHBII
pe3ymbTar.
Bribupats u3
MPe/ITIOKEHHBIX 1
HCKaTh
CaMOCTOSTENIFHO
cpeacTaa
JIOCTHKEHUS
LEJIH.

I1: ananm3upoBaTth,
CpaBHMBATb,
kiaccudumpo-

Yuurtecsa
MIPU3HABATH
TIPOTHBOPEUH-
BOCTB 1
He3aBepIIEH-
HOCTh CBOUX
B3MJIS0B HA
MI/Ip!
BO3MO’KHOCTh

HUX U3MCHCHHUA.

Y4uutecs
HCIIOIb30BATh
CBOU B3IUISAIbI
Ha MUP JUIsI
00BsICHEHUS
Pa3INYHBIX

Tabmuua
«PazHo00pa
3He IyKapH-
OTHYECKUX
KJIETOK».
Mogens
«Kierkay.

IIpesenTa-
st «OCHOB-

HEBIE I10J10-
JKEHUS
KJICTOYHOM
TEOpUN»
Muxkpockon
BI,

MHUKpOIIpera

§13,
OTBETUTH
Ha
BOIPOCHI B
KOHIIE
naparpada.
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OcHOBHbBIE (YHKIIMOHATIBHYIO TI0JIOKEHUS BaTh M 0000IIATh | CHTyaIuii, paThl.
IIOJIOKECHUS €MHULY )KU3HU, €€ KJICTOIHOM q)aKTBI 1 SABJICHUA. | PCHICHUA
KIIeTOYHOI XHMHUeCKHii coctap, | TSOPHH. BrranTeiBaTh Bee _ | BOSHHKajomuX
TeopHH METO/TE H3YUCHHA. OOBACHATD YPOBHH TEKCTOBOH | TipobiIeM u
BKJIaJ nHPOPMALINH. W3BIICUCHUS
ObmacsOT KJIETOYHOM [IpencraBnsaTe JKU3HEHHBIX
OCHOBHBIC TCOPHH B uH(MOPMALIHUIO B YPOKOB.
TOJIOKEHHS (dbopMupoBaHue | BHIE KOHCIICKTOB.
KJIETOYHOU TEOpHUH. COBPEMEHHOM K: xoHTpOIB,
CpaBHUBAIOT €CTECTBEHHO- KOPPEKIIHs,
NpHHIHIEL paboT 1w | HAYTHOH OLICHKA JICHCTBHH
KapTUHBI MUpa; | mapTHEpPa U
BO3MOXHOCTH ..
. BKJIaJ YYEHBIX- | COOCTBEHHBIX.
CBETOBOU 1 uccrenoBareneii | Crymars u
JIEKTPOHHOH KIICTKH B BCTYIIaTh B
MUKPOCKOTIHUECKOH pa3BuTHE JIHaJorT,
TEeXHUKH OHMOJIOTHYECKOH | y4acTBOBAThH B
HAYKH. KOJJICKTHBHOM
0o0cyXIeHnn
mpobieM,
CTPOUTH
MIPOYKTUBHOE
B3aUMOJICHCTBHE
CO CBEPCTHHKAMH
U YIHUTEIICM.
NuunnuatusHOE
COTPYAHHIECCTBO
B TIOUCKE H
BEIOOpE
nHpOpPMAaLUH.

15 | O6urue YUHM | Obmwue cBenenust | OnpememnsioT yMeTh BbiIeNATh | P: PaGotas mo Oco3HaBaTh IIpe3enTa- 814,
CBEJEHHUS O 0 CTPOEHUH TIOHATHS, obume I1aHy, CBEpATh BAKHOCTD nuA HCTIOJIb-
KIETKAX. KIETOK. dopMHUpyeMbIe B CYILIECTBEHHbIE |CBOU JEHCTBHUS C 3HAHUH O «Ctpoenue 3ysl TEKCT
Knerounas Hutoruiazma. XOJIe U3YYCHUS TEMBI: TPH3HAKH HCIIBEO M, TP CTPOCHHH KeTII» y4aeOHHKa

CTPOEHHUS HE0OX0TUMOCTH, KIIETKH.

MeMOpaHa SAnpo. «IUTOILTa3May, KIETKIL HCTIDABIATS Vanres bt
Opranounpr. PO, NPU3HAKH Wi N HCIIOIB30BAaTh HUTH 1
Mewm6pana. «OpraHoOMIbI», CTPOEHUS CaMOCTOSITENIBHO. 9TH 3HAHUS IS 3aKOH-
Knerounas «MeMOpanay, KOMIIOHEHTOB B numanore ¢ peuenus YUTh
MeMOpaHa. «KIIETOYHAs KJICTKH. yauTeneM BOSHHMKAIOMHX KJacTep
DaromuTos. MeMmBpanay, XapakTepu3o-  |COBEPIICHCTBOBATH | MPOOIIEM. HAYATEL

BaTh KJIETOYHYIO |CAMOCTOSTEIHHO
[MunonuTo3. «harouTosy, Ha ypoke
MeMOpaHy Kak  |BeIpabOTaHHbBIE
(IIHHOLHUTO3. CTPYKTYPHBIH KPUTEPUH OTICHKH.
Xapaxktepusyror 1 3JIEMEHT YMeTh OIIEHUTh
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CPaBHMBAIOT KJIETKH, e& CTEIIeHb
TIPOLIECCHI (byHKHI/H/I u YCHIEITHOCTH CBOEH
barounTosa u poInb B WHMBH Ly TbHOH
XKHU3HEAEATEIb- |00pa30BaTEIbHOM
MTUHOIIUTO3A.
o HOCTH KJIETKH U |AEATCIHHOCTH.
MTUCHIBAIOT
ChIBAKO LIEJI0r0 II: AHanu3upoBarts,
0COOEHHOCTH OpraHu3ma. CpaBHHBATh,
CTPOCHUS YacTel u Kiaccudumpo-
OPTaHOMIOB KIIETKH. BaTh U 00001aTh
VCTaHaBIMBaIOT nonsATHs. JlaBath
NpUHHHHO- ompeneneHue
MOHATHSAM Ha
CJIC/ICTBEHHBIE CBSI3U
OCHOBE
MEXIY CTPOCHUEM H3YHEHHOTO Ha
KIICTKH 1 pa3IMIHBIX
OCYILIECTBIICHUEM €10 npeaMeTax
HpOLECCOB y4e6HOTO
arounTosa, Marepuana. Y MeThb
UCIIOJIb30BATh
CTPOCHHEM U crolb30Ba
KOMITBIOTE€PHBIC U
GyHKIIIMHA
5 KOMMYHHUKAIIMOH-
KIJICTOTHON HBIE TEXHOJIOTUN
MeMOpaHbI. KaK MHCTPYMEHT
CocTaBIAIoT I1aH JUTSL TOCTHKCHUS
naparpada CBOUX IIEJICH.
K: ymers
paboTaTh B
cocTase
TBOPUYECKHUX
IpyIII, OKa3bIBaTh
B3aUMOIIOMOIIIb.

16 | Snpo YI1 Snpo, ero Omnpenensitor Ymers P: ymets Yuurbcs Ipaktuuek | [pesenra- | 815,
CTpOEHUE U HOHSATHS, BBIJICIIATH OpraHMn30BbIBATH HCIIOJIb30BaTh as pa60Ta o 1o
byHKIMH B bopMupyeMBIe B obmue paboty 1o CBOM B3IJISLIBI «Pemenne | «CTpOEHHE | yean o

CYIIECTBEHHbIE | BBINOJIHEHHIO Ha MHp JUIs ouonoru- KJIETKU»
KJIETKE. XO0/1€ U3YUCHHS TEMBI: . MOJTOTOBH
- HPU3HAKA 3aJaHuil yuuTens, | OObsICHEHHS YEeCKUX
POKAPHOTHL. «HpOKAPHOTELY, CTPOCHUS NIPE/ICTABIST Ppa3INYHBIX 3a7a4 Ha b ycTHOC
OyKapHOTHI. «3yKapuoThD, KJICTKH 1 pe3yIbTaThI CHUTYaLHH, omnpeeNeH ni ¢
XpOMOCOMHBIN «XpOMATUHY, MPU3HAKHA paboTHL peumeHus He€ Yuciia o IepAx-
HA0Op KIETKU «XPOMOCOMBID», CTPOEHHUs I1: ymers naBath | BOZHHKAIOUIMX XpOMOCOM KOM 2J1eK-
«KApUOTHID, KOMITOHEHTOB orpe/ieIEHHbIE po0IeMm. B Taruio- TPOHHOI
«COMATHUECKIE KJIETKH. MOHSTHS, Oco3HaBath HJIHOM U npesenTa-
kiaccudumpo- MOTPEeOHOCTh U | JUILIO-
KJIETKHY, LUK
. BaTh UX, paboTaTh | TOTOBHOCTb K WJIHOM
«AUIUIONZHBIN C Pa3INYHBIMH camooGpasoBa- | HaGope» BBICTYILIC-
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Ha00pY, HUCTOYHUKAMH HUIO. HHe Ha 2
«TOMOJIOTUYHBIE uHpopMaLuy, MHHYTEI O
XPOMOCOMBD», TOTOBUTE pacimmd-
. MIPE3CHTAIHH.
«TarIOUIHBIN HAOoP pOBKeE
[IpencraBnsate
XPOMOCOM) reHOM
POMOCOM, nHPOPMALIHIO B cHOMa
«raMeThI», BHJIE KOHCTICKTOB, YeJI0BeKa U
«SIIPBIIITKOY. TaOITHIIL. JKABOTHBIX.
XapaKkTepu3yoT K: ymets
CTpOEHHUE siapa paborath B mapax,
KJICTKH U €T0 CBSI3H C Clrymarb
. OJHOKJIACCHUKOB,
SHJIOTUIa3MaTHYECKON
apryMeHTHPOBATh
cetblo. Pemaror CBOIO TOUKY
OuoJIOrN4ecKue 3peHns. YauThes
337244 Ha KPUTHIHO
oTmpejieNieHue uncia OTHOCHTBCS K
XPOMOCOM B CBOEMY MHEHHIO,
TOUHCTBOM
rarjioNIHOM U C AOCTOHHCTBO
MpU3HaBaTh
JTUIUIOUIHOM Habope
OIIMO0YHOCTh
CBOETO MHCHHS
(ecnu oHO
TaKoOBO) H
KOPPEKTHPOBATh
€ero.

17 | DHpomiazmar YU Oupomnazmaruue | Onpenensior VYMern P: ymets ouenuts | Ilonumars IIpe3enTa- 816,
HYEeCKas CETh. CKas CEeTh. MOHATHA, BBIJICIISITH CTCIICHb Ba)XXHOCTb nus COCTaBUThb
Pu6ocoMbl. Pu6ocoMbl. (popmupyeMmbIe B obue YCHCIIHOCTH SHaHNH O «Crtpoenue | 5perrpon-

CYyIIECTBEHHBIE | CBOCH CTPOCHUU U KJIETKI
Kommiekc Kommiekc X0J1€ U3yUEHHUSI TEMBI: . HYIO
I I pU3HAKU HHAUBUIYAIBHOW | (YHKIIHSIX
BJIKH. BJIKH. «QHIOIIA3MAaTHIECK o BHM3UTK
OB OBl SHAOILIAsMATHICCKa CTPOEHHUS 00pa3oBaTeNbHON | OPraHOUIOB SHTKY
JInzocombl JInzocombl s CEThbY, KICTKH | JeSTETLHOCTH, KJIETKHU, O CBSA3HU OJIHOTO M3
«pUOOCOMBI», MIPU3HAKU OIpe/IeNATh CTPOCHHUS OpraHo-
«KOMILIEKC CTpOeHUs e HamnpaBJICHUS OpTaHoOUIOB C UI0B,
T oMb KN, KOMITOHEHTOB. CBOETO Pa3BUTHS. | BBIMOJIHIECMBI- HCTIONB3YST
«JTU30COMBI». Yumers MH MU MHUKpOQo-
OpraHu30BaTh GbyHKIAAMU.
XapakTepu3yroT torpadumu,
pabory 1o
CTpOEHHE BBITONHEHMIO TEKCTOBBIC
TIePEUNCIICHHBIX 3a/IaHHi yaHTeIs, (dbparMeHThl
OpPTaHOUOB KIETKU U MIPEICTaBIIATh PHUCYHKH.
1X (QyHKIHH. pe3yJIbTaThI
VYcTaHaBaMBaoOT pabor.
II: ymeth aBath
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NPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U
MEXIY CTPOCHHEM H
GbyHKIHAMU
OMOJIOTUYECKUX
CHCTEM Ha IpHMepe
KJICTKH, e
OPraHOUJIOB U
BBINOJTHAEMBIX HMH
GyHKIAH.

Paboratot ¢
WILTIOCTPALMSAMHE
yueOHHKa
(cMBICTIOBOE UTEHHE)

onpeeNEHHbIE
TIOHSATHS,
KJIACCUPUITUPOBA
Tb MX, TOTOBHUTH
MIPE3CHTAIHH.
Co3pnaBaTh
MOJIEJH C
BBIJICIICHUCM
CYIIECTBEHHBIX
XapaKTePUCTHK
00BEKTOB.

K: ymets

pabotaTs B mapax,

CITyIIaTh
OJTHOKJIACCHUKOB,

apryMEeHTHPOBaTh

CBOIO TOUKY
3pEHUSL.

18

MuToxoHapun
IImacTunbl.
Knerounsrit
LEeHTP.
Opranounbl
TBUKCHHS.
Knerounnie
BKJIFOUEHUS

YU

MuUTOXOHIPUH.
KpucTsl.
IImacTunsr:
JICHKOITIIACTHI,
XJIOPOILIACTHI,
XPOMOTLIACTHI.
I'pansl.
Knerounsrit
LEHTD.
urockener.
MuxpoTpyOoUKH.
HenTpuonu.
Bepereno
JICTICHUSI.
PecHuukm.
Krytuku.
Knerounsie
BKJIFOUCHHUS

Onpenenstor
TIOHSATHS,
(dhopmupyeMbIe B

X0AC U3YyUCHHS TCMBI:

«MUTOXOHAPUM,
«KPHUCTBI»,
«TUTaCTUBIY,
«IEHKOTUTACTRI»,
«XJIOPOTIIIACTHI»,
«XPOMOIUTACTBI»,
«TpaHbD»,
«KIIETOYHBII LEHTP,
CUUTOCKEIET»,
«MHUKpPOTPYOOUKHN»,
CUEHTPUOIN,
«BEPETEHO JCTICHUSN,
«PECHUUKMY,
COKTYTHKW»,
«KIJIETOYHBIE
BKITIOUCHHUSAY.
XapakTepusyroT
CTpOEHUE
MePEeYrCICHHBIX

YMmeTn
BBIJEIATE
obmue
CYIIIECTBCHHBIC
MIPU3HAKH
CTPOCHUS
KJIETKH U
TIPU3HAKH
CTpOCHUS
KOMIIOHEHTOB
KJIIETKH, UX
¢GbyHKIHA 1
poJib B
KU3HENEATENBH
OCTH IIEJIOrO
opraHusma,
0COOEHHOCTH
CTPOCHUS
KJICTOK Pa3HBIX
LAPCTB JKUBBIX
OpPTraHU3MOB.

P: ymeTs oueHuTh

CTEIICHb CBOCH
WHJMBHUAYaJIbHON
obpazoBaTenbHOI
JIEATENILHOCTH,
YMETh
OpTraHH30BaTh
paboty 1o
BBIIIOJIHEHUIO

SaZ[aHI/Iﬁ yuurtelid,

MIPEICTaBIATh
Pe3yIbTATHI
paboT, pa3BUBaTh
HaBBIKU OLICHKHU
pe3yIbTaToOB
paboThI.

II: crpouts
JIOTHYECKOE
paccyxicHue,
BKJIIOYAIOLIEE
YCTaHOBJICHUE
MPUIHHHO-
CJIEJICTBEHHBIX
CBsI3EH;

YMETH 1aBaThb
onpeieNEHHbIE
TIOHSTUS,

ITocrenenno
BBICTPaNBaTh
cOOCTBEHHOE
[EJIOCTHOE
MHPOBO33pe-
HHE; YUUTHCA
MIPU3HABATh
HE3aBEpPUIEHHOC
Tb CBOUX
B3IJIS1I0B HA
MI/Ip’
BO3MOKHOCTb
UX U3MCHEHHS;
MOHUMATh
Ba)XKHOCTh
3HaHUH O
CTPOCHUH U
GyHKIHAX
OpPTraHOMJIOB
KIIETKH, O CBS3U
CTPOEHUS
OpPraHOMJIOB C
BBITOJIHSAEMBI-
MU UMH
GbyHKIUAME.

IIpe3enTa-
Ut
«CtpoeHue
KIIETKH»

817,
COCTaBHTb
9NEKTPOH-
HYIO
BUBHTKY
OJHOTO U3
OpraHo-
UJIOB,
UCTIONBb3YS
MHUKpodo-
torpadumu,
TEKCTOBBIC
(dparmMeHTHl
PHCYHKH.
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OPraHOMJIOB KJICTKH U
nx (QYHKIHH.
YcraHaBiuBaroT
MIPUYHHHO-
CJICZICTBEHHBIC CBSI3U
MEXITy CTPOCHUEM H
GbyHKIIAMHA
OHMOIIOTHIECKHX
CHCTEM Ha IpuMepe
KIICTKH, €€
OpPraHOUIOB U
BBITIOJTHACMBIX UMH
GbyHKIMH.

Paborarot ¢
WILTIOCTPAIHSIMH
y4aeOHIKA
(CMBICIOBOE YTEHUE)

KJIACCUPHUITHPO-
BaTh UX, TOTOBUTH
MPe3eHTalIHN.

K: ymets
pabotaTs B mapax,
CITyIIaTh
OJTHOKJIACCHUKOB,
apryMeHTHPOBaTh
CBOIO TOUKY
3pEHUSI; YUUTHCS
KPUTHUYHO
OTHOCHTBCSI K
CBOEMY MHEHHIO.

19

OcobeHHoCcTH
CTpOCHHS
KIIETOK
9YKapHOT U
MPOKAPUOT

viI

[IpokapuoTsl.
DYKapHOTHL.
AHa’pOOBbI.
Cropsl.

YepTsl cxoncTBa
U pa3IHyus
KJIIETOK
MIPOKAapHOT U
9YKapHorT.
Jlabopamopnas
paboma
«PaccmarpuBanue
KJIETOK OaKkTepuii,
pacTteHuii u
KHBOTHBIX TIO]1
MHUKPOCKOIIOM)»

Onpenenstor
TTOHATHS,
(dbopmupyembie B
XOJIe U3yUEHHsI TEMBI:
«IIPOKAPHOTHI»,
«QYKapuOTBI»,
«aHa’po0BI»,
«CTIOPBD».
XapakTepu3yroT
0CcOoOeHHOCTH
CTPOCHUS KJIETOK
MIPOKAPHOT U
9YKapHOT.
CpaBHUBaIOT
0COOEHHOCTH
CTPOEHUS KJIETOK C
LIEJTBIO BBISIBIICHHS
CXOJICTBA M PA3IHUMs

YMeTh BBIIEIATD
0COOEHHOCTHU
CTPOCHUS KJIETOK
Pa3HBIX IAPCTB
JKHBBIX
OpraHU3MOB
.JIaBaTh
CPaBHUTEIHHYIO
XapaKTePUCTHKY
MIPOKAPHOT C
9YKapHUOTAMH,
BBIJCIIAS
NPU3HAKA
OPUMHUTHBHOCTHU
MIPOKAPHOT 10
CPaBHEHHIO C
JyKapHUOTaMH.
Brmmonnasior
11a00paTOPHYIO
paborty,
OOBSICHSIIOT €€
pe3yIbTAaTHL,

P: ymern
OTIPEICTATh IeN
paboTHI,
OpTaHU30BBIBATH
paboty 1o
BBITOJIHEHUIO
3a/laHuil y4uTess,
MIPECTaBIIATh
pe3yIbpTaThI
paboTEHI.

II: ymeTs naBath
OIIpENEIEHHBIE
TIOHSTHS,
KIaccuUIIpo-
BaTh UX, padOTaTh
C pa3IHYHBIMHU
HUCTOYHHUKAMHU
nHpOpPMALNH.
AHaTU3NpPOBaTh U
nuddepeHupo-
BaTh MOJTyYCHHBIC
3HaHUS, YMETh
BBIpaXKaTh CBOU
MBICJIT

K: Pabora B

OCMBICTHBATh
EAUHYIO
MIPUPOJHYIO
IEIOCTHOCTb.
Ilonumars
BaKHOCTh
3HAHUM O
CTPOEHUH H
GyHKIHAX
OpraHouzOB
KJIETKH, O CBSI3H
CTPOEHUS
OpraHouzOB C
BEITTOJTHSIEMBI-
MU UMH
GYHKIUSIME.

Jlabopa-
mopHuas
paboma
«Paccmarp
MBaHNC
KJIETOK
OakTepuii,
pacTeHuit u
JKMBOTHBIX
oz
MHUKPOCKO-
TIOM)

IIpe3enTa-
st
«Ocoben-
HOCTH
CTPOCHHUS
KJIETOK
9YKapuoT U
MIPOKApHOT»,
MHUKPOCKO-
ITBI, TOTOBBIE
MHKpOTIpe-
TIapatsl

818,
3ajlaHue
ctp.76
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JCJIal0T BBIBOJBI,

napax-

0OpMIISIOT B obcyxkaenne

TeTpajsx. PE3yNIbTAaTOB
nmabopaTopHOH
paboThI, yMeHHe
BBICKa3bIBATh
CBOHM MEBICJIH.

20 | O6o6marommi OKK OmnpenensroT YMeTh I1aBath I1: YMmenus Iloxsectn uror 3amanus B Kaptouxu - | 3aganne
YPOK IO TEME TIOHATHS, OIIpEIEICHUC CTPYKTypUpPOBaTh | yCBOCHUA ¢dopme 3aJaHUs Ha cTp. 76
CTpOEHHE chopmupoBanHbie B | [CPMHHAM. SHaHWA, Matepualia 1o orn
KICTOK XOIE W3y CHHS TEMBL, HassiBaTh OCO3HAHHO U JIAHHOH TeMe,

0COOEHHOCTH MPOU3BOJIBLHO OTPENICITUTD IS
TIpOKapHoT 1 OtpabarbiBator CTPOCHUS CTPOHTH PEUYCBOE ce0s1, KaK 3TH
9yKapHoT yMEHHUA KJIETOK JKHABBIX BBICKA3BIBAHUE B 3HAHUS
(dbopMyarpoBaTh OpTaHU3MOB; MMMICHbMEHHOMI TIPUTOJIATCS B
TUIIOTESEI, MIEPEYHCIATE UX | popme, JKU3HH.
KOHCTPYHPOBATH, CBOMCTBA 1 oTpenieieHue
HPOBOJTHTE 3HAYEHHE OCHOBHOM U 5
XapaKTepu30- BTOPOCTETIEHHOU
SKCIICPUMEHTHI,
BaTh nndopmanum,
OLICHHBATE 0CcOBEHHOCTH yMeHHe
TIOTy9ICHHBIC CTPOEHUS U MOJEIIUPOBATh,
pe3yIbTaTHI (G YHKIIMOHUPO- COCTaBJIATE U
BAaHU KIIHTOK. 3aI10JIHATH
TaOIUIIBI.
P: oco3nanne
YYaIIMUCs
KayecTBa U

YPOBHSI YCBOCHHUS
3HAHUH,
MIPOTHO3UPOBAHUS
pe3yNbTaTOB
KOHTPOJIA,
COCTaBJICHUE
IJIaHa
IanbHenen
NIeATEILHOCTH
ydarerocs.

K: BeiaButh
3aIaIaronme
TEMBI
CaMOCTOSITEILHO
HJIN C TIOMOIIBIO
YUHTETS,
COCTaBUTH IUIAH
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JINKBUIAIAN

poOEeIoB B
3HAHUSX.
21 | Metaboim3Mm. YUHM | Accummsmus. OmnpenensroT YMeTs naBath P: mranupyroT u Oco3HaBaTh IpesenTa- | §19,20
- [DHepreTHuecKuii Juccumunsnms. TIOHSATHS, OnpeneacHne IPOrHO3UPYIOT CAVHCTBO 1 puEl
22 |06MeH B KIIETKE OKK | Metabonusm (Gopmupyembie B TCPMUHAM. Pe3yJIbTaThI HETOCTHOCTD «© HepreTH
HemonHoe Y ——— OOBACHATD paboTBI 1 BHOCAT | OKPYXKArOIIETro YEeCKHH
B3aUMOCBSI3b HE0OX0/IUMBbIC Mupa. obOMeH»
KACTOpoAHOC «aCCMUTIAIMAY, ACCUMWJISILIMKU U | JOTIOJTHEHUSL. [Monumats
(hepMEHTATHBHOE | «AMCCHMUIISILHS, muccumusiiud, | Il: yMeTh qaBath | BaKHOCTh
pacuenieHue «METAbOITU3M. MPOLIECCHI OIpeneNEHHbIE 3HAHWUH O
TJIFOKO3BI. OGcyxmaror B Kilacce | MeTabonu3Ma. TOHATHS, MeTabosm3Me U
[ IMKOIHS. poGIeMHBIE XapaxTepuzo- Kiaccudumpo- SHEPreTUIecKOM
HomHoe BOMPOCHI, cBs3anmbie | BATP oOMeH BaTh UX, paboTaTh | oOMEHe.
BEILECTB U C Pa3IIHMYHBIMU YcraHaBIMBaTh
KUCIIOPOJHOE C IpoLeccaMu
npeBpanicHue HCTOYHUKAMH CBSI3U MEXIY
pacHiCIICH1e ObMeHa BeIIeCTB B SHEPIHH. HHPOPMALINH. [eNbI0 yIeOHOM
TIIOKO3EL. OHOJIOrMYeCKUX [epeuncnaTs AHanMM3UpOBaTh H | ACATEIBHOCTH H
Knerounoe cHCTEMaXx. STaIbl muddepenmmpo- €€ MOTHBOM.
JbIXaHHE Omnpepenstor 9HEPreTUYEcKOo- | BaTh MOJIyYCHHBIC
HOHATHS, ro oOMmeHa, 3HaHMSA, YMETh
(bopMHpyeMbie B oOpa3oBaHue BBIPaXKaTh CBOU
ATO® B x0z1€ MBICIIH
XOAC MSYHCHUA TEMBL- |y epretiueckor | K: ymers
«HCTIONHOE 0 06MeHa B paboTaTh B mapax,
KHCJIOpOAHOC KIIETKE. CIIylIaTh
(bepMeHTaTHBHOE XapakTepuzoBa | OJHOKJIACCHHKOB,
pacuienieHue Tb 0OMEH ApTryMEHTHPOBATh
TITIOKO3BIY, BEILECTB U CBOIO TOYKY
—— npeBpanieHue 3pPEHHST; YIUThCS
9HEPrHH Kak KPUTHUYHO
«romHoe HPOLIECCHI, OTHOCHTBCSI K
KUCJIOPOAHOE COCTaBISIIONINE | CBOEMY MHEHUIO
pacuiCijICHue OCHOBY
TJIFOKO3BDY, KHU3HE/IeSITebH
«KIIETOYHOE OCTH KJICTKH.
JIBIXaHHE.
XapakTepusyoT

OCHOBHBIE JTalbl
JHEPreTHYECKOTO
oOMeHa B KJIeTKaX
OpPraHU3MOB.
CpaBHUBaIOT
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9HEPreTUYECKYI0
3¢ EKTHBHOCTD
TJIMKOJIN3A U
KJIETOYHOTO JIbIXaHHUs
23 | ®orocunTe3 U YUHM | 3uauenue OmnpenensroT YMmeTs P: YmeTn OCMBICTHBAIOT IIpe3enTa- 821,
- XEMOCHHTE3 ¢doTtocuHTE3A. TMOHSTHS, 0OBICHSTD CaMOCTOATCIbHO OPUYINHBI s 3alaHus
24 OKK | CseroBas aza (Gopmupyemble B CMBICH ObHapyKHBaTh U | PasHOOOpasus «®oto- crp.85
¢dorocunTE3A. XOJIC U3YYEHHSI TEMBI: | CBETOBOH U (bopmuposars fporieccon CHHTES 1
. yueOHyI0 TIPOUCXOISIIUX XeMo-
TemHoBas daza «cBeToBas ¢aza TEMHOBOI (ha3 npoGemy, B KHBBIX CHHTES
dboTocuHTe3A. tboTocuHTE3aY, dboTocuHTE3a ONIpEIEIATD Uedb | OpraHM3Max.
doTOJIN3 BOJBI. «TEMHOBas (l)a3a yqe6Hof/'1 OcCo3HaT
XeMoCHHTE3. (dorocuHTE3AY, JIESITEIEHOCTH. €IMHCTBO U
XeMoTpodhl. «(h0oTONH3 BOIBIY, Ymerr paborark LEJIOCTHOCTD
Hutpubuimpyro | «xemocuuTes», 1O TUIAHY, CBEPATE | OPraHM3Ma,
CBOHM ICUCTBHUS C | BO3MOKHOCTB
e 6akTepun «XEeMOTPO]BI»,
LEJbIO U, IIPU ero
«HuTpUQUIIpYIONHe HEOOXOMMMOCTH, | MO3HABAEMOCTH
Gaxrepui. HCIIPABIIATH Ha OCHOBE
PackpeiBator OILINOKH JNOCTHIKEHUI
3HAYCHHE CaMOCTOATENbHO. | HAayKH.
doTocunTe3a. II: Ymets VYcranaBnuBaroT
XapakTepH3yioT aHATN3UPOBATh CBASH MEXAY
coliepKaHne [eNbI0 yIeOHOM
TCMHOBYIO | JIEMOHCTPAIMOH- | AEATSIEHOCTH H
CBETOBYIO (azbl HOH Ta6aULBI 1 €€ MOTHUBOM.
¢doTocuHTe3a 10 PHCYHKOB.
cXeme, MPUBEACHHOM K: Ymers
B yueOHHUKE. CaMOCTOSTENIHHO
CpaBHMBatOT OpraHU30BbHIBATH
TIPOIIECCHI yueGHoe .
B3aUMOJIEHCTBIE
¢dorocuHTE3a U npu pa6ote B
XEMOCHHTE3a. rpymre (mape).
Pemarot pacuerHsie OOBEKTHBHO
MaTeMaTH4ecKHe OLICHUBATh
3aJ1a4i, OCHOBAHHBIC paboty uneHoB
Ha (aKTHIECKOM TpymHL.
OHOJIOTHIECKOM
Marepuaie
25 | ABtoTpodsl n YUHM | ABtoTpodsl. Onpepenstor YMmeTs naBath P: Ymers OcMmbICIUBAIOT Tabmuna 8§22
reTepoTpodbl I'etepoTpodbi. HOHSTHS, olIpesieNeHe CaMOCTOSATENILHO | TIPUYHMHBI DoTOoCHHTE3
DOTOTPOdEL. bopmupyeMbIe B TEepMHHaM. oOHapyXUBaTh 1 | pa3HOOOpa3us [pezenra-
HasbiBath THIBL | (hOPMUPOBATH THUIIOB TUTAHHS st
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XeMoTpo(HI. XOJIe M3YYCHHS TEMBI: | INTAHUS KUBBIX | YUEOHYIO KIIETKH. «Twunst
CaHpO(l)I/ITLI. ((aBTOTpO(I)I)I», OpPraHnu3MoB, HpO6HeMy, Oco3HarT IIUTaHUA
TTapasuTsL. «reTepoTPOdBI», ¢assl 1 OMPEENATE UENMb | EAMHCTBO M KIIETOK»
Fonosoiitoe «BOTOTpODHD, MIPOYKTHI yueOHOM LIETOCTHOCTh
¢doTtocuHTE3A; JIESITEILHOCTH. OpraHHu3Ma,
THTaHue «XeMOTPOQED, TpYIIIBI Ymets paborats BO3MOXKHOCTb
«canpodutsD), rereporpod- IO IUIaHy, CBEPATH | €ro
«I1apasuThI», HBIX CBOM JICHCTBHSA C | T0O3HABAEMOCTH
«TOJI030HHOE OpPTraHU3MOB LEJBIO U, IIPU Ha OCHOBE
UTAHKEY. XapaxTepuzo- HEOOXOIMMOCTH, | JIOCTHIXKCHUMH
CpaBHHBaioT BaTh UCTIPABJISATh HayKH.
(onmchIBaTH) OLIHOKH YcraHaBIMBaOT
OPTaHU3MBI 110
0COOEHHOCTH CaMOCTOATENBHO. | CBSI3H MEXIY
crocoby MOMYHCHAS | gy IT: Ymets 1eNTbI0 yaeOHOl
ITHTATEIBHBIX aBTOTPO(HBIX U | aHAIH3UPOBATH JEeSTeIBbHOCTH U
BEILIECTB. reTepoTPOPHBIX | COIAepKaHUE €€ MOTHBOM.
COCTaBJIAIOT CXEMY OPTaHU3MOB JIEMOHCTPAMOHH
«Knacenduxarus (campoguros, o TabIHIIBEI 1
OPTAHH3MOB 110 MapasuToB, PHCYHKOB.
CUMOHOHTOB), K: Ymets
CII0CO0y MUTaHUA» C
0COOEHHOCTH CaMOCTOSATENIEHO
HpUBENCHIEM HpOLECCOB OpPraHHU30BLIBaTh
KOHKPETHBIX ¢doto- u yaeOHoe
MIPUMEPOB XEMOCHHTE3a. B3aUMOJICHCTBIE
(cmpicoBoe utenne) | [IpuBOIMTH npu pabote B
TIpUMEPEI rpymre (mape).
pacTUTENBHBIX OOBEKTHBHO
OPTaHMU3MOB C OLICHUBATh
TeTepOTPOPHEIM | PabOTY WICHOB
THUIIOM NUTaHWUH, | TPYII
OpraHMU3MOB CO
CMeEIIaHHbIM
THUIIOM IIMTaHUSI.

26 | Cunres YUHM | Cunres 6enkoB B | Onpenenstor YMeTh 1aBath P: Onpenenenue Oco3Haror Moaens 823,
OeIIKOB B KieTke. I'eH. HIOHSITHS, onpejeNieHre HOCIIC/I0BATEIb- CIMHCTBO U JHK, peleHne
KJIETKE I'eHeTUYECKHMIA (opMHUpyeMEIE B TEPMUHAM. HOCTH IIpOME- | LCJIOCTHOCTD [pesn. Guonoru-

xon. Tpumrer. R —— HassiBats JKYTOUHBIX IIeJIell | OpraHu3ma, «bnocunres —

STaIbl C y4eToM BO3MOXKHOCTb Oenxa»

Kogom. «rem», OrocuHTE3a KOHCEYHOTO €ro 3ajad Ha

TpaHckpuys. «TEHETHYECKMH KO, | Genka (MecTo pesylIbTara. HO3HABASMOCTH TIPUHINAT

AHTI/IKOILOH. «TPHUILIET», KKOAOH», OCYIIECTBJICHUS CocraBiieHue Ha OCHOBE KOMILJIC-

Tpancnsanus. «TPAHCKPHUIILH, TPaHCKPHUIIITUH naHa u JOCTHIKEHUI MEHTap-

[omucoma «AHTHKOJIOH, ¥ TPAHCIISILIMM) | TIOCJIE/IOBATEIBHO | HAYKH. HOCTH
«TPAHCIISLUN, XapaKkTepu3oBa- | CTH JEHCTBUI. YcraHaBnuBaroT

Tb (OTIMCHIBATH)

Buecenue

CBA3U MCKIY
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«IIOJIHCOMAY).
XapakTepusyoT
MIPOIIECCHI,
CBSI3aHHBIC C
OHOCHHTE30M OejKa B
KIIETKE.

OIUCHIBAIOT
MPOLIECCHI
TPAHCKPUITLUH U
TPAHCISIINU
TIPUMEHSIS] IPUHITUATT
KOMILIEMEHTapPHOCTH
U TCHETUYCCKOI'O
KoJa

mporece
OMocHHTE3a
OEIKOB B
KJIETKE.
OOBICHATH
poJb
T€HETHYECKOTO
KOJ1a, POJib
OUOCHHTE3A

0eJKa B KIIETKE.

HEOOXOAUMBIX
JOIIOJIHEHUH 1
KOPPEKTHB B IJIaH
U CI1oco0
IEUCTBHUAL.
Brigenenue n
0CO3HaHHUE
YYaIIMMCs TOTO,
YTO y>K€ YCBOEHO
1 YTO eIle
MTOJITICIKUT
YCBOCHHIO,
OCO3HAaHHUE
KadecTBa U
YPOBHSI YCBOCHHS.
I1: Brinenenue
HEOOXOTUMOMN
nHpopmanuy;
MpUMEHEHNE
METOIOB
nH(pOPMALTMOHHOTO
MTOMCKa, B TOM
YUCJIE C TOMOIIBIO
KOMITBIOTEPHBIX
CPEICTB.
IToctpoenue
JIOTUYECKOU IIeTH
paccy>KaeHH.
VcranoBieHue
TPUYUHHO-
CJICICTBCHHBIX
CBsI3EH.
TlocTanoBka u
(opmynHupoBaHUe
MpoOIIeMEI,
CaMOCTOSITEIHHOE
co3/laHue
AITOPUTMOB
JESITeTbHOCTH TIPU
peuieHun mpodiem

1esbio yueOHOH
JIeATEIHOCTH U
€€ MOTHBOM.
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TBOPYCCKOI'O U
IIOUCKOBOI'O

Xapakrepa.
K: ITlonumanue
BO3MOYXHOCTH pa3-
JIMYHBIX TIO3ULIMH
Y TOYEK 3PEHUS Ha
KaKoH-1100
MpEeIMET WITH BO-
poc.

Yyer pa3HbIxX
MHEHUI U yMeHue
00ocHOBATh
COOCTBEHHOE.
Ymenue
apryMeHTHPOBaTh
cBOE
Npe/IoKEeHNUE,
yOexxIaTh u yc-
TyIaTh.
Pegnekcus cBomx
IEUCTBUM KaK

JIOCTATOYHO
MOJHOE
0TOOpaKeHe
MPeIMETHOTO
CoJIepKaHusl U
yCIIOBUI
OCYLIECTBIISIEMBIX
IEUCTBUM.
27 | Hdenenwue YUHM | XKuznenHsidl nukn | OnpenemnsioT YMeTh naBath P: PaGoras mo Oco3HaroT Jla6oparop | Ilpesenta- | 824
- | xmerxku. V1T KneTku. MUTO3. TIOHSTHS, orpeieieHue IIaHy €IMHCTBO U Has paboTa | mus
28 | Mutos Wnrepdasa bopmupyeMbIe B TEepMHHaM. CpaBHMBATh CBOM | IIEJIOCTHOCTb «Paccmo- «Jlenenue
HassiBats das3sl | neicTsus c OpraHu3Ma, TpeHue KJIETKH.
Ipodasa. XOJIC U3YUCHHSI TEMBI:
M MHTO3a, LEIIBIO. BO3MOXKHOCTb MUKporipe- | Murosy,
eTagpasa. «MHTO3», OpTraHoOUHbI, CraBuTh €ro naparToB € MHUKPOCKO-
Anadasa. «unTephazay, y4YaCTBYIOMIME B | y4eOHYIO 3a1a4y | MO3HABAEMOCTH | JEIISIIN- TEI,
Tenodasza. «tpodazay, NEIEHAN Ha OCHOBE TOTO, Ha OCHOBE MUCS TOTOBEIE
Penynnukarnms. «meTadazar, KJIETKH, YTO y)KE U3BECTHO | JIOCTHIKCHUIA KJIETKaMH MHKpOIIpe-
XpoMaTHL. «aHaaza, XapaKTepu30- U YCBOCHO, U HaYKH. pacteHus» | maparhl ¢
LienTpomepa. «renodasa, BaTh MEXaHU3M | TOTO, YTO ellle YcraHaBIMBaOT JeISII MU -
JIeTICHUS HEHU3BECTHO. CBSI3H MEXIY cst
Bepereno «peIyTUTIKALNN, .
KJIETKH; Omnpenenenne LeNbI0 yueOHOU KJIIETKaMH
JICTICHUSL. «XpOMaTHUIbI»,
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Jlaboparopnas
pabora
«PaccmoTpenue
MHKpOIIpernapa-
TOB C
JETSIITAMUCS
KIIETKaMH
pacTeHus»

«UEHTpOMEpay,
«BEPETCHO JICIICHHUSI.
XapakTepusyoT
OHOJIOrHYecKoe
3HaUYEHUE MHUTO34.
OIUCHIBAIOT
OCHOBHEIE (hazbl
MHTO3A.
VcTaHaBnuBamOT
MIPUIHHHO-
CJIeICTBEHHBIE CBS3H
MEXITY
MIPOAOJIKHTEb-
HOCTBIO JICJICHHS
KJICTKHU U
TIPOAOIKHUTENb-
HOCTBIO OCTaJIbLHOIO
Iepro/ia >KU3HEHHOT O
LKA KIETKH

OIHUCHIBATH
MIPOLIECCHI,
MTPOUCXOIAIINE
B KaXXJI0H U3
(a3 muro3a.
OOBICHATH
OUOIOTHYECKUI
CMEICJI MUTO3a

IOCJIEI0BATENb-
HOCTH
MTPOMEKYTOUHBIX
Leneu ¢ yuetom
KOHEYHOTO
pe3ynbTara.
CocraBlieHue
[JIaHA U
MOCIIEIOBATEIHLHO
CTH JECHCTBUH.
[IpenBocxuiieHue
pe3ynbTarta u
YPOBHSI YCBOCHHS.
Brigenenue n
0CO3HaHHE
yYaImMcs TOTo,
Y9TO yXKE YCBOCHO
M YTO €elle
ITOJIEIKUT
YCBOCHHIO,
OLICHMBaHHE
KadecTBa U
YPOBHSI YCBOCHHS.
I1: CamocTosTEND-
HOE BBIJIEJICHUE U
¢dopmynupoBaHHe
MMO3HaBaTEIbHOM
LIEJIH.

ITowuck u BeIZE-
JIEHHE He00Xo-
JUMoit uH(pOp-
Malu.
Pednexcus
c1oco0oB
NIEHCTBHS,
KOHTPOJIb U
OILIEHKA
MIPOLIECCOB
JIESITEILHOCTH.
Amnanus
00BEKTOB.
VYcraHoBiieHne
MPUIHHHO-
CJIEICTBEHHBIX
CBsI3eH, CHHTE3 M3

JACATCIBHOCTH U
€€ MOTHUBOM.

KOHYHKa
KOPHSI.
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yacTeu,
000CHOBaHHE.
BriaBuxenne
runote3. Ux
000CHOBaHHE.
ITocTanoBka u
pelnieHue
npobiem:
(dbopMynHupoBaHUEe
npobiem;
CaMOCTOSITEIIEHOE
co3JaHue
c1oco0oB
pemeHns
npobaem
IIOMCKOBOI'O
xapakrtepa.

K: IlnanupoBanue
COTpyIHUYECTBA-
oTpesieNieHue
uenei, pyHkumit
YYaCTHHKOB
00pa30BaTENFHOTO
mporiecca u
c1oco0oB
B3aMMOJIEHCTBH.
VYMeHue noyiHo u
TOYHO BBIPAXKATh
CBOHM MEICJIH B
COOTBETCTBMH C
3aJa4yaMH ¥
YCIIOBUSMU
KOMMYHHKAIHSIMHU;
Bnagenune
MOHOJIOTHYECKOH
M IAAJIOTHYECKOI
dopmamu peun.
HWunnuarusHoe
COTPYIHUYECTBO
B MTOKICKE U cOope
nHpOpPMALNH.
Cwmpicioobpaso-
BaHHUE U
LieJIeIoJIaraHue.

29

O06061maro-

OKK

3HaTh TEPMUHBI;

P: xoppexTupo-

Yuutbcsa

3ananus B

Kparxoe
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LKA YPOK IO Ha3bIBaTh BaTh 3HAHUSA U CaMOCTOATENBHO | (hopme coJeprka-
pazneny OpraHOMAbI 00BEKTHUBHO HX OIpEeaCIATh orn HUE
KJIETKH, TPYIIBI | OLICHUBATb. 3HAYUMOCTh AR
XMMHYECKUX I1: ymenue N3y4aeMoro,
2JIEMEHTOB, 00001marTe 1 BO3MOYKHOCTD
BKIIIOUCHHBIX B | CHCTEMaTH3MpOBa | MCIOJIB30BATh
XUMUYECKUN Th 3HAaHWS, JIeNIaTh | CBOM 3HAHMS
COCTaB KJIETOK; | 3aKJIIOUEHHS U IIPY U3YYEHHUU
NePeYnCIsITh BBIBOJIBI, CTPOHUTH | JPYTUX
THIIBI IUTaHUS; | JIOTHYECKOE MIPEIMETOB U
(a3bl MUTO32 paccyxIeHue. peleHnu
Xapakrepuso- K : orcrausas OMOJIOTUYECKUX
BaTh CTPOCHHE, | CBOIO TOUKY 3azad.
GbyHKIHA 1 3peHws,
XUMHUYECKUN MPUCITYIINBATHCS
COCTaB KIJIETOK K MHEHHIO APYTHX
(bakTepuid, YYaIIuXCs,
rpuooB, CIpPaBEIUBO
pacTeHuil u KOPPEKTHO
JKMBOTHBIX); OIICHUBATh
(sHepreTHuec- pabory
KU U OIHOKJIACCHUKOB
ITaCTHUECKUI U YBaXXUTEJIBHO
0OMEHBI); OTHOCHUTBCS K
CYIIHOCTb MHEHHIO IPYTHX
MHTO3a.
[IpuBonuTh
TIPUMEPBI,
ITOKa3bIBAIOIINE
B3aHMOCBS3b
CTPOCHUS U
GbyHKIHN
KJIIETOK
I111. Oprann3smenHsblii ypoBeHb (13 yacoB)
30 | Pa3mHOXeHHUE Y1 O6uias Omnpenensitor YMerh naBaTh P: Ymenue Oco3HaBath Ipesenta- | §25,
OpraHu3MOB XapaKTEePUCTUKA TIOHATHA, OIIpeICICHN CaMOCTOATEIIBHO CMHCTBO 1 nuA IOJAr0TO-
OpraHH3MeHHOTo | (hOpMUpYeMBbIE B TepMHUHAM. 00HapyXHUBATh U 1I€JIOCTHOCTD «becmonoe | g
ypoBHA. XOJIE M3YUCHUS TEMEL: [epeuncnaTs ¢dopmMupOBaTH OKPY’KaroIIero PasMHOXKEH | e
BUJIbI yaeOHYyI0 MHUpa. uey.
Pa3mHuoxeHMe «pa3sMHOXKEHUE 6eCIIONOro 1 HpoGemy, BhicTpansars HUS O
OpraHu3MOB. OpraHu3MOB», I0JIOBOTO OTIPENENSTE e | COOCTBEHHOE crocobax
becnonoe «becmonoe pa3MHOXCHUS W 3a]a4M y4eOHOH | 11enocTHOe Gecmono-
pa3MHOXEHHE. Pa3MHOXKCHHUEY, OpraHHU3MOB. JIESITEIbHOCTH. MHPOBO33pCHUE. ro
[ToukoBanue. «ITOYKOBAHHEY, HaspiBatp Ymenue paborars pa3mMHO-
MYXCKHE H 110 TIJIaHY, CBEPSITh
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Jlemenue Tena «JICJICHUE TEIay, JKCHCKHE CBOM JICHICTBHS C SKEHHS
HazaBoe. Cropsl. «CITOPEBI», TIOJIOBBIC LEJIBIO U, IIpU OopraHus-
BereraTuBHOE «BEreTaTUBHOE TaMeThI HEOOXO/IMMOCTH, MOB
OIHUCHIBATh HCTIPABIATH
pa3MHOXKEHHUE. Pa3MHOXEHHE,
I CYIITHOCTb OILINOKH
JIOB «II0JIOB
0JI0BOC 0JI0BOC Pa3MHOXCHUS CaMOCTOSITCIIBHO.
pa3MHOXEHHE. Pa3MHOXCHHE, oprauusmoB(6ax | I: JlaBats
TIameTsl. «raMeThI», TepHii, TpUbOB, onpeieeHust
I'epmadpomuTsr. «repMadpOAUTEI», pacTeHuii, TEPMHUHAM. .
CeMeHHHUKH. «CEMEHHUKN, JKUBOTHBIX U Pazmuate
SIMYHUKH. CIHIHUKH, HeoBeKa). Gecrionoe 1
Xapakrepuso- II0JI0BOE
CrepMaTo30ubl. | «CHEPMAaTO30UIbIY,
P . BaTh BUIbI pa3sMHOXCHUE
HIEKIIETKU «IUALIEKIICTKIY. 6ECIIONoro i ARAIH3MPOBATH
XapakTepusyrot MOJIOBOT'O COZEp/KaHne
OpraHu3MeHHBIN Pa3MHOXCHUS JIEMOHCTpaLOH-
YpOBEHb OpraHu3MOB. HBIX MaTepHAIIOB
OpraHu3aLuy Ocy1ecTBusTh K: YMmenue
BHHUTENLH MOCTOSITEIbH
JKHBOTO, TIPOTIECCHI cpa €IbHYI0 | CaMOCTOSITENBHO
XapaKTePUCTUKY | OPraHU30BHIBAThH
Oecnooro u
6ecroJoro u yueOHOe
HOJIOBOTO TMIOJIOBOTO B3anMoJIeiicTBIe
PasMHOXCHHA, Pa3MHOXKCHUS], pu paboTe B
CPaBHHUBAIOT HX. OOBSICHATH rpyrmne
OnuceIBaloT nperuMymecTBa
CIIOCOObI HOJIOBOTO
Pa3MHOXCHUS.
BEreTaTHBHOTO
Pa3MHOKEHHUS
pacTeHuil.
[puBogsT MpUMEpHI
OpTaHU3MOB,
Pa3MHOXKAFOIIUXCS
IIOJIOBBIM U
6ecIoBIM IMyTeM
31 | Pa3BurHe YUHM Cranuu pazsutusi | Onpenenstor YMerh 1aBath P: Ymeth Oco3HaBath Tabnuua 826,
II0JIOBBIX II0JIOBBIX KJIETOK. TMOHSTHS, OIPCACIICHUC CaMOCTOATCIIBHO CIUHCTBO U «Metio3» cocra-
KIIETOK. [aMeToreHes. dopMHpyeMbie B TEPMHUHAM. 0OHapyXUBATh U IIEJIOCTHOCTD IIpe3zenT. —
. Ilepeuncnsatrh (dbopMHpOBaTH OKpPYXKaroIIero
Meiios. Ilepuon X0/ U3yUEHUS TEMBI: CpaBHU-
0 CTauu Y4eOHYIO MHUpa.
ILIOJOTBO- Pa3MHOXKEHHUS. «TaMEeTOrCHE3, raMeToreHesa, npoGemy, TEJIbHYIO
peHue IIepuon pocra. «1epuon cTaauu Meio3a. | ONpeNesaTh LEb BricTpauBath Xapakre-
Hepnoa PAa3MHOKCHUA», XapaKTepngo- y‘le6HOI/I coOCTBEHHOE PUCTUKY
CO3pEBaHUSI. «IIEPHOJ POCTaA», BaTh CTaAMU ACATCIILHOCTH. LIEJIOCTHOE MHTO3a U
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Meiio3: meito3 T u | «mepuon raMeTOreHesa, II: Ymers MHPOBO33pEHUE Melo3a
meiio3 I1. CO3pEeBaHUs», «Meio3 | CYIIHOCTh 1 aBaTbOIpeaeIIC-
Konploramus. I», «meiios 11», CTalMK MENO3a, | HUS TEPMUHAM.
npouecca [lepeuncasats
Kpoccunrosep. «KOHBIOTAITUS»,
0 OIIOZOTBOPE- CrocoO0BI
anpaBUTEILHBI «K HHTOBEPY
paBHTe ¢ POCCHHIOBEP», HUS. pa3sMHOKCHHA
TeNbIa. «HATIpaBUTEIFHBIC BhIIeIsTh CpaBHUBATH
OHHOIIOTBOPGHI/Ie- TCIbLOA», OTJINYHUA B KHUBOTHBIX C
3wurora. «OTLIOJIOTBOPEHHEY, rpoueccax Pa3ITUYHBIMHU
Hapyxnoe «3HUTOTa, opmupoBaHus | BHIAMH
OTIIIOZIOTBOPEHHE. | KHAPYKHOE MYKCKHX H Gecnonoro
JKEHCKUX TaMeT. | Pa3sMHOXKEHUS U
Baytpennee OIIOIOTBOPEHUE,
[IpoBoauThH JKUBOTHBIX C
OIUIOIOTBOPEHUE. | «BHYTpEHHEE CPABHUTENBHYIO | BHELIHAM H
JIBoiiHOE OILIOIOTBOPEHUEY, XapPAKTEPHUCTHKY | BHYTPEHHHM
OIUIOIOTBOPEHUE | «IBOIHOE XPOMOCOMHOTO | OIIOZOTBOpE-
y TIOKPBITO- OILIO/IOTBOPEHHE Y Habopa HHEM.
CEMEHHBIX. MOKPBITOCEMEHHBIX», | COMATHICCKUX H HokasbiBath
MTOJIOBBIX B HMOHH
DHpocnepM «QHIOCTIEPM. 0710 IBOJIOHHOHHOE
KIIETOK, COBEPIIEHCTBO
XapakTepu3yroT
00BsICHSA BHYTPEHHETO
CTaZinn pasBUTHA OHOJIOrMYeCKHH | OIIOAOTBOPEHUs
HOJIOBBIX KICTOK U CMBICJI OTUX U pa3BUTHUA
cTasui Merosa 1o Ppa3IHYMi. 3apoJplla B
CXEeMaM. MaTEPHUHCKOM
CpaBHUBAIOT MUTO3 U Oprafusme.
. AHanu3upoBaTthb
MeHo3.
coliepKaHne
BACHSIFOT
ObbscHsI0 TEMBL.
OUOJIOrHYECKYIO K : oTcTanBas
CYIITHOCTh MUTO3a 1 CBOIO TOUKY
OIIOAOTBOPCHUS 3peHus,
MPUCTYIIUBATHCS
K MHEHUIO JIPYTHX
yJamuxcs,
CIpaBeITHBO U
KOPPEKTHO
OLICHUBATD
pabory
OJIHOKJIACCHUKOB
32 | UnpuBuayais YUHM | OHTtoreHes. Onpenenstor YMeTh 1aBath P: YmeTb Oco3HaBaTh IIpe3enTa- 827,
HOE pa3BUTHE OMOpPUOHANBHBIA | MOHSATHS, OIPENCICHUE CaMOCTOATEJIPHO CINHCTBO 1 A BOIPOCHI
OpTaHU3MOB. Hepron bopmupyeMbIe B TEPMUHAM. 0OHapyXHUBaTh U 1IEJIOCTHOCTh «upuBu- | KOHIIE
. | Mlepeuncnstop dhopmMupoBaTh OKPYKArOIIEeTOo JyalibHO®
buoreneru- OHTOT'€HEe3a X0/ U3yUEHUS TEMBI: naparpa-
TIePHOIBI y4eOHYIO pa3BUTHE
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YeCKHU 3aKOH (omOpuorenes). «OHTOTEHE3Y, OHTOTEHE3a, npoOnemy, MHpA. OpraHus- da
[MocTamOpuoHans | «3MOPHOHATIBHBIN STamnbl ONPENENATE LETb MOB»
HBI TIEpUO nepuos onTorenesa | YMOpHOHAB- yuebHoit BricTpausars

HOTO pa3BUTHU €STEITbHOCTH.
OHTOTCHE3A. (a3mMOpuorenes)», p A cobeTBeHHOE
XapakTepuzo- Ymetb paboTarh EOCTHOE
[psmoe «MOCTIMOPHOHAIBHBI
3 BaTh NEPHO/IBI TIO IUTaHY, CBEPSTE | MupoBO33PCHHE.
pasBHUTHE. 1 IIEpHOA OHTOT'€HE3a, CBOU JICHCTBUSA C | OpeHnBath
HerﬂMoe OHTOI'CHE3a», MPOLIECCHI, LEIbIO U, IPHU SKI3HEHHBIC
pas3BuUTHE. «IPSIMOE Pa3BUTHE», | NPOUCXOIAIIME | HEOOXOTMMOCTH, CUTYaLlUH C
Buorenerndecknil | «HempsMoe B KaXJIOM M3 HCTIPaBIIATE TOYKH 3PECHUSL
3aKOH. 3aKOH PasBUTHE», (3aKOH ?lepHO'HOB' ommnbKH OesonacHoro
OBOJIUTH CaMOCTOSATEILHO
3apOBIILEBOTO 3apOBIILIEBOTO P 0bpasza Ku3HH U
CpaBHEHHE II: Paznuuats COXpaHEeHHsI
CXOJICTBA. CXOJICTBaY, HPSMOTO 1 pasBHTHE 310OBbA.
buorenetnyeckuil | «OHOreHeTHYECKUH HETIPSIMOTO SKHBOTHBIX C
3aKOH. OUIIOreHe3 | 3aKOHY, mocTaMOpHo- Metramopdo3om u
«purnorenes». HAJIBLHOTO 6e3 metamopdo3a.
XapaKkTepusyioT pa3BUTHA OOBSICHATD
IraHHU3Ma. )4t THYCCK
TIePHOJIBI OHTOTeHE3a, | OP! AHH3MA Gronormeckyro
Dopmynupo- poib
OnuceIBaOT
BaTh MeTramopdo30B B
0COGEHHOCTH OuMoreHeTH- JKU3HH KMBOTHBIX
OHTOI'CHE3a Ha YECKUU 3aKOH, CpaBHMBATh
MIPUMEpPE Pa3IMYHBIX | HOSICHAS €T0 pasBHTHE C
TPYIII OPTaHU3MOB. 3HA4YCHUC MeTaMOp(I)OSOM u
O6BICHSIOT 0e3 metamopdo3a.
K: Ymers
OHMOJIOTUYECKYIO
CaMOCTOATEIHHO
HOCTb
CymHOC OpTaHU30BHIBATDH
OHMOTEHETHIECKOTO yue6HOe
3aKOHa. B3aUMOJIEHCTBIE
YcranaBiauBaoT npu pabore B
MIPUYUHHO- rpymie (mape).
CJIC/ICTBEHHBIE CBSI3U Yumers
00BEKTUBHO
Ha IpuMepe
OLICHUBATh
KUBOTHBIX C IIPSIMBIM pa60Ty YJIEHOB
1 HENPSIMBIM TPy
pa3BuTHEM
33 | O6obuarommit OKK Onpenenstor JaBatb P: YMmeror Bribupator buonoruue | Kaprouku - | 3amanus
YpOK TMOHSTHS, OIPCACIICHUC OpraHmn30BbIBATH OCJICBBIC U CKUM 3a1aHUS CTp.l 18
C(I)OpMHpOBaHHBIC B TCPpMHUHAM. BBIHOJ'II-\IICHI/IG CMBICJIOBBIC JUKTaHT,
HasrwiBaTh 3aaHUN YYUTCIIA, YCTaHOBKHU B
X0/1€ U3YYCHHS TEMBI. peleHue
Orpab CIIOCOOBI aHATN3UPOBATh CBOMX 6
TpabatblBaroT Pa3sMHOXKEHUS pEe3yJIbTaThI JICUCTBUSIX U HOJIoriae
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yMEHUs JKHUBBIX cBoeil paboThI HA | MOCTYIIKax. CKHUX 3aJau
(bopMyHI/IpOBaTL OpraHu3MoB, YPOKE.
UHOTE3EI nepeuuciats ux | I: Ymeror
> (v
CBOWCTBA H BOCIIPOU3BOJUTH
KOHCTPYUPOBATbh,
3HAYCHNE HHPOPMALIHIO TIO
MIPOBOJIUTH
POBOA XapakTepuso- aMsITH, 1aBaTh
SKCIEPUMCHTBI, BaTh onpeJeNieHue
OIICHHUBATb 0COOCHHOCTH MOHSTUSAM,
MOJTyYEeHHBIE CTPOCHUS U CTPOUTH PEUEBbIE
Pe3yIBTATEL (YHKIIMOHHMPO- | BBICKa3bIBaHUS,
BaHUSA yCTaHaBIHBaTh
MPUIUHHO-
CIIEJICTBEHHBIE
CBSI3N.
K: Ymenue
pabotaTh B
rpymnmnax,
00CcyX1aTh
34 |3akoHOMEpHOCTH 3akoHoMepHocTH | Ompenensror YMeTh naBathb P: mnanupyrot u Vyarcs Ipakmuue | Tlpesenra- | §28,
HacJIeJOBaHUs HacJIeJOBaHUs TIOHATH, OIIpEIEICHNE HPOTHOZUPYIOT OCMBIC/INBATD ckas nuA 3a7a4d Ha
IPU3HAKOB, HPU3HAKOB, (Gopmupyemble B TCpMHUHAM. pesyJibTat u SHaTUMOCTD paboma «Mouoru6 | \ionoru6-
Xapakrepuzo- BHOCAT JTAaHHOM TeMBI, punHOe
YCTaHOBIICHHEIE YCTaHOBIICHHBIE XOJIe U3y4EeHHs] TEMBI: «Pemenue punHOE
LM M 5 BaTh MpeIMeT HEOOX0/IUMBIC yuaTcs reHermyee- | CKPEIIMBA-
. Menpenem. . Menpenem. «THOPUZIONOTHIECKH | poyoyg JOTIOMHEHUSL. CIIOB30BATE ok ana — CKperu
Mounorubpuanoe MoHorubpuHoe ¥ METO», KYUCTHIC FeHETHKH, II: HAXOMAT U CBOM B3LJISIBI i BaHHE
CKpEIIUBAHUE CKpCIIMBAHUE. JTUHUAN, T'CHETUYCCKUE OTOUpAIoT JJIs1 peIICHUS MOHOTHG-
[uTtonorndyeckue | «MOHOTHOPHIHBIC TEPMUHBI, HEOOX0IMMYIO mpobieM u pHIHOe
CHMBOJIBI HHPOPMALUIO U W3BIICUEHUS
OCHOBBI CKpEIUBAHUSY, b dopman CKpelmBa-
3aKOHOMEPHOCTEH | «aylIeJIbHBIE TeHBIY, TIOHATHA, CIPYKTypHPYIOT KUSHEHHBIX HUE
pacKkpbIBaTh ee. YPOKOB.
HaCJlleJ0BaHUs «TOMO3UTOTHBIE U
CyTh K: BbICKa3bpIBalOT | YIOBIETBOPSIOT
Tipn TCTCPOSHTOTHBIC THOPUIOJIOTHH- | CBOIO TOUKY HOTPeOHOCTH B
MOHOTHOPHIHOM | OPTaHH3MBD», YECKOT0 3peHus CIIPABEJIMBOM
CKpELUBAHUN. «JOMUHAHTHBIE U METOAa, CYTh OLICHUBaHHUU
I'mbpunonorndec | pereccuBHbIE npaBuia cBOEH paboTHI U
KHif METOTI. HPU3HAKKY, eHo00pa- paborer
UwncThle TUHUH. «pacllenIeHue», 3ust ru6puzos OAHOKTIACCHUKOB.
MIEPBOTO
MoHoruOpuIHbBe | «3aKOH YUCTOTHI
MOKOJICHUH,
CKPETUBAHHUS. raMmeT». CyTh 3aKOHa
AJuienbHble TeHbl. | XapaKTepu3yroT YUCTOTHI TAMET;
I'oMo3uroTHsle 1 | CyIIHOCTb (dhopmMyIHpOBaTH
reTEPO3UTOTHEIE rubputoaoruyeckoro | NpaBUiIo
OPraHU3MEL MeTosa. PACIICTIICHHS.
JaBarb
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JloMuHaHTHBIC 1
peueccuBHbIE
MIPU3HAKH.
Pacmennenue.
3aK0H YHUCTOTHI

OnuUCKHIBAIOT OIBITHI,
MIPOBOJUMbIE

I Mengenem mmo
MOHOTHOPUIHOMY
CKPEIIUBAHUIO.

LUTOJIOTHYEC-
Koe 000CHO-
BaHHE 3aKOHO-
MEPHOCTSIM
HACJICIOBAHUS
TIpY MOHOTHO-

ramer. COCTaBIIIOT CXeMBI | pynHom ckpe-
Ilpakmuueckasn CKpEIIUBaHUSI. [IMBaHUU
paboma OOBsCHIIOT
Pemenne LIUTONOTHYECKHE
TEHETHIECKUX OCHOBBI
3aja4 Ha 3aKOHOMEpHOCTEH
MOHOTHOpPHUIHOE HacJIeJOBaHHs
CKpelBaHue MIPU3HAKOB MPH
MOHOTHOPUIHOM
CKpELIUBaHUU.
Pemator 3amaun Ha
MOHOTHOPUIAHOE
CKpEIIBAaHUC
35 | Henomroe Henonnoe Onpenenstor JlaBaTh P- nnanupyror u Yuyatcs Ipaxmu- Ipe3enra- | 8§29,
JIOMHUHHpPOBA- JIOMUHUPOBAHUE. MOHATHS, onpenenacHue MPOTHO3UPYIOT OCMBICIMBATH yeckas nus 3a7a4M Ha
nue. lenotun TeHoTHI K (GopMupyembie B TCpMHHAM pesyJIbTaT u SHaTUMOCTD paboma «Henomuoe | yacpeno-
XapaKTepU30BaT | BHOCST JAaHHOH TEMBI, JOMHHHUPO-
u eHoTHI. ¢deHoTHI. XOJIe U3yUEHHsI TEMBI: «Pemenue BaHUE
A A b 3aKOHBI HE0OX0MMBbIe ydarcst renermuce- | BAHUE:
HaJIU3H- HaITU3H «HETIOJH - npu3Ha-
ams anmsipyrormee eroHoe HACJIE/ICTBEHHOC | JIOTIOJHEHHUS. UCIIOJIb30BaTh —— AHanuzu- pusHa
pyromee CKPCIMBaHHUE. AOMHHHPOBAHKECY, . O0bsicHATs | II- HaxomaT U CBOM B3IJISIbI A HacTe- pyromee KOB IIpH
CKpeIInBaHue Ipaxkmuueckas «TEHOTHID», B3aUMOCBS3b OTOMparoT JUTSL pELIEHUS J— CKpemuBa- | HEMoJ-
paboma «henotumny, reHoruna u HE00XOTUMYIO npobieM u MPH3HAKOR HUE HOM
Permrerue «QHATH3HPYIOLIEe ¢denoTunuyeckn | MHOOPMALUIO U U3BJIICYCHUS mpH JIOMHHH-
TEHETHYECKUX CKpEIIUBAHUEY. X NPHUSHAKOB CTPYKTYpHpYIOT KHSHCHHBIX HEMOJIHOM pOBaHHHU
OpTaHHU3MOB, ee. YPOKOB
3a7a4 Ha XapaxkTepH3yroT JIOMUHHUPO-
MIPaKTHYECKOE K- BbIcKa3bIBatoT BAHHIY
Hac/IepoBaHNe CYHHOCTE 3HaUCHHE CBOIO TOUKY Y 10BNETBOPSIOT
IIPU3HAKOB NIPU AHATIN3UPYIOILIETO TIPUMEHECHHUS 3peHHs mOoTpeOHOCTH B
HETIOJTHOM CKPELIBAHNUS. MeToa CIIpaBeJINBOM
noMuHHpoBaHUN | COCTaBIISAIOT CXEMBI aHAIU3UPYIOILE OLICHWBaHUHU
CKpEIMBaHus. ro cBOEH paboTHI U
KpELIMBaHMSI. ThI
Pemator 3a1aun Ha ckpensa pabo
Pewats 3anaun OJHOKJIACCHUKO
HacJeJOBaHHE
Ha HETIOJTHOe B
HPH3HAKOB MpH JOMUHHPOBAHHUE
HETIOJTHOM u
JOMHHUPOBAHUH aHAIU3UPYIOILE
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€ CKpeIluBaHue
36 | Jurudpuanoe Kb JAurubpumHoe OnpenenstoT YMmeTsb naBath P: nnanupyroT u VYyarcs Ipaxmu- Ipesenta- | 8§30,
CKpeEIIUBaHUE. CKpeEIUBaHUE. MOHATHS, OMpPCACICHUC MPOTHO3UPYIOT OCMBICJIMBATH weckas nus 3a1a4y Ha
3aKoH 3aKoH dopMHpyeMbie B TePMHHAM pe3yabTaT u 3HaYMMOCTb paboma «durubpun JUrHOpPH
. | Xapakrepuzo- BHOCST JTAHHOU TEMBI, HOE CKpe-
HE3aBUCHMOTO HE3aBUCHMOTO XOJIe U3YYEHUsI TEMBIL: «Pemenne HOE
5 BaTh 3aKOHBI HEOOXOMMBIC y4aTcs LIMBAHUE
HaCIIeI0BaHUs HaCJIeJOBaHUs «IUTHOpPUAHOE HACTEICTBEH- OMOIHEHHS. HCTIONB30BATE TEHETHYEC CKpelnuBa
MIPU3HAKOB IIPU3HAKOB. CKPEIIBAHUE, HOCTH. II: HaxonsT u CBOH B3TTISIBI KHX 3a]a4 HUE
[Tomarn6puanoe «3aKOH PackpeiBaTh OTOMpAIoT JUIS peLIeHus Ha
CKpCIIMBaHHC. HE3aBUCHUMOTO CYHIIHOCTb HeO6XOIII/IMyIO Hp06HeM " zmm6p1zm-
Pemmerka HaC/eI0BAHUA 3aKOHa nndopmanuio n W3BIICUEHUS HOE
ennera. TPH3HAKOB, HE3aBUCUMOT'0 CTPYKTYPUPYIOT JKU3HEHHBIX CKpeIHBa-
HaclleIOBaHH ee. YPOKOB
Ipakxmuueckas «MOJMTHOpUTHOE . HHUE»
5 IIPU3HAKOB. K: BbICKa3BIBAIOT
pavoma CKpCILMBAHHCY, Pemrate 3a1a4n | CBOIO TOUKY Y I0BIETBOPSAIOT
Pemenne «pewerka [lennera». | ga 3pennus IOTPEGHOCTE B
TEeHETUYECKUX Jarot IUTHOpHUIHOE CIpaBeAIUBOM
3aJ1a49 Ha XapaKTCPUCTUKY U CKpelInBaHuC. OLICHMBAaHNN
IUrHGpHIHOE OB BACHSIEOT XapakrtepHso- cBoei paboThI 1
CKpelBaHHE CYLIHOCTb 3aKOHa BaTh BUIB pabotel
B3aMMOJEHCT- OJIHOKIIACCHU-
HE3aBUCHUMOI0
BHS aJUIETIBHBIX KOB
HaclleIOBaHUs FCHOB
HPU3HAKOB.
CoCTaBIISIIOT CXEMBI
CKPELIUBAHUS U
peuterku [lennera.
Pemaror 3agaun Ha
TUTHOPHUIHOE
CKpELIBaHUE
37 | I'enetnka Kb I'eneruka nouna. Onpenenstor YMeTh 1aBath P: mnanupyrot u Vyarcs Ipaxmu- Ipe3enra- | 831,
rnoJa. Hacnenosanue TTOHSTHS, ONpeACIICHUC [POTHO3UPYIOT OCMBICJINBATD yeckas nus 3aJ1a4M Ha
ClemnneHHoe ¢ HPU3HAKOB, (popmupyeMmbIe B TepMAHAM pE3yIbTaT 1 SHaTUMOCTD paboma «Cuenen- | ¢yennen-
Xapakrepuso- BHOCSAT JJAaHHOM TEMBI, HOE C
TIOJIOM CIETICHHBIX C XOZIe N3yYEHHSI TEMBI: «Pemenne HOE C
BaTh CYIIHOCTh | HEOOXOIUMBIE y4aTcs renermce- | MOIOM
H BaHU TIOJIOM. MBI - IOJIOM
acienioBatue 0710 «@yTOCOMED, 3aKOHA JIOTIOTHEHHSI. HCTIOJIb30BaTh —— HacJeno- 0710
AyTOCOMBL «I0JIOBbIC T. Moprana. II: HaxomaT 1 CBOM B3TISIbI a BAaHHE» HacJeno-
Honossie XpOMOCOMBI», OOBACHATH oTOuparoT JUTST PETICHUS HACIEN0 BaHHE
XPOMOCOMBI. «TOMOTaMETHBIN MEXaHU3M HE00XOTUMYIO mpobnem u BaHe
[OMOraMeTHBIH ¥ | oM, CIICTIIICHHOTO nHPOPMALINIO 1 H3BIICUCHUS IpH3HAKOR
b
reTepOraMeTHbI | «reTeporaMeTHBIN HaC/ICN0BaHMA CTPYKTYpHpYIOT KHSHCHHBIX CLEIJICH-
MIPU3HAKOB, ee. YPOKOB
noj. CuernieHue MOJI», «CLEMICHUE HBIX C
Ha3bIBATh €TI0 K: BbICKa3bIBAIOT
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T'CHA C ITOJIOM. T'CHA C ITOJIOM. TIPUIHHEL CBOIO TOUKY Y IOBIETBOPSIOT | MOJIOM»
Ipaxmuuecxas Jator (xoHBIOTAITHS, 3pEeHUS MOTpeOHOCTH B
paboma XapaKTEPHUCTHKY U HEPEKpeECT CIpaBEIIHBOM
XpOMOCOM), OILICHUBaHHUU
«Pemenue OOBSICHSIOT .
oOparmas cBOeH paboTHI U
TCHETHUYCCKUX KOHOMEPHOCTH
e 3aKOHOMCPHOC BHHMaHHE Ha paboThI
3ajnad Ha HACIEN0BaHNA OHOJIOTUYECKOE OJIHOKJTACCHHKOB
HaCJICJOBAHUEC TIPU3HAKOB, 3HAUYCHUEC VYyurbscs
MIPU3HAKOB, CIICTIIICHHBIX C nepeKpecra CaMOCTOSTEIIFHO
CLIEIIJIEHHBIX C TIOJIOM. XpoMoCcoM BLIGI/IpaTL CTUJIb
TTONIOM CocTaBnsioT cxempr | 1aBaTh pabotbl,
olpe/ieNeHe OTpENeNATh
CKPCUIMBAHUS.
TepMHUHAM. 3HAYIMOCTD
Y cTaHaBIHBAIOT HasbiBath H3y4aeMoro,
MPUIHHHO- TPYIIITBL BO3MOKHOCTb
CIICZICTBEHHBIE CBSI3H | XPOMOCOM HCTIOTb30BaTh
Ha IIpuMepe XapaKTepu30- CBOM 3HAHUSA
3ABMCHMOCTH BaTh TPYIIIHI TIpY U3yYCHUH
XPOMOCOM THX
Pa3BUTHS TTOJIA 0COOH POMOCO APy
(ayTocoMsl IIPEIMETOB U
OT €€ XpOMOCOMHOTO
TOJIOBBIC peleHuH
Habopa. Pemuaror XPOMOCOMBI); OHMOJIOTHYECKHX
3a/laqn Ha MEXaHU3M 3a7a4
HacJeJOBaHHE HACIIeIOBAHUSA
MPU3HAKOB, MIPU3HAKOB,
CLEIIEHHBIX ¢ Tojioy | CHCTUICHHBIX C
TTOJIOM.
[IpuBonuTh
TIpUMEPEI
NPU3HAKOB,
CIICTIJICHHBIX C
nosioM. Pemiatp
3a/1a4d Ha
CILICIUICHHOE C
HOJIOM
HACJICIOBaHHE
38 | O6o6uarommii OKK Onpenemnstor YMeTh 1aBath P:YmMmeroT Bribuparot Pemenue
YPOK HOHSTHS, OIpeICIICHIUE OpPraHU30BBIBATH | IIEJICBBIC H ounoornye
chOpMUpOBAHHEIE B TEpPMUHAM. BBITIONHEHHE CMBICJIOBBIC CKHUX 33724
HaseiBath 3aJJaHU{ YYUTENS, | YCTAHOBKHU B
XOJIC U3YUCHUS TEMBI.
Orpab CIIOCOOBI aHAITM3UPOBATh CBOHX
T THIBAIOT . o
pabaTbIBato B3aMMOIEHCT- Pe3yabTATHI JNEHCTBUSIX U
YMEHHUA BHS TCHOB; CBOEH pabOTHl HA | TTOCTYIKAaX .
¢dbopmynupoBath MePEUUCIIATh UX | YpOKe.
TUIIOTE3HI, CBOWCTBa 1 I1: YmeroT
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KOHCTPYHPOBATh, 3HAYCHHE. BOCIIPOM3BOAUTD
IIPOBOJIUTH XapakTepuzo- “HGOPMAIIHIO TT0
KCTIEPHMEHTEI, BaTh MaMATH, 1aBaTh
0COOEHHOCTH oTIpenieieHue
OLICHUBATh
CTPOCHHS U HOHSTHSAM,
TIOJTY4EHHEI
OTyHICHHBIC (YHKIIMOHNPO- | CTPOHTH PEUCBBIC
pe3ynbTaThl BaHUS BBICKa3bIBaHHS,
yCTaHaBIHBaTh
MNPUYUHHO-
CII€JICTBEHHBIE
CBSI3U.
K: Ymenue
pabotaTh B
Tpymrmax,
00CyX/1aTh
39 | 3akoHOMED- v 3akoHoMepHocTH | Ompenenstor YMeTh 1aBath P:Camocrostens- | Yuutees Jlabopa- Ipe3enra- | 8§32
HOCTH H3MCHYHBOCTH: TIOHSITHA, OMNpEaCICHUE HO OOHApYXMBATh | MPU3HABATH mopHas s
H3MEHYHBOC- MOIM(HKAIHOH- bopmupyeMbIe B TEPMHUHAM. n GopMynupoBaTh | MPOTHBOPEUNH- padoma «3aKoHHO-
XapaxTepuzo- npobnemy B BOCTh 1 MEpPHOCTH
TH: MoJudH- Has XO0/1¢ U3YUEHHS TEMBI: . o «BprsBie-
BaTh CBOMCTBA KJIaCCHOM 1 He3aBeplIeH- e U3MEHYU-
KallMOHHAs HU3MEHYHBOCTb. «U3MEHYHBOCTBY, KHBBIX WHJMBHYATBHOH | HOCTH CBOMX N BOCTH
HU3MEHYUBOCTh Moaudukanuu. «mouduKanumny, OPraHU3MOB: yue6Hoit B3IIIAIOB HA BoeTa
Hopma Hopwma peakiun. | «MOAM(BUKAIMOHHAS | HACTEACTBEHHOC | AEATETHHOCTH. MHD, opras-
peakmun Jlabopamopnas H3MCHYHMBOCTBY, Tb U II: [IpencTaBisTh | BO3MOXKHOCTb MOB»
paboma «HOPMA PEAKIIHH». W3MEHYMBOCTh; | MH(OpManuio B MX U3MEHCHUSI.
«BrisiBneHue XapakTepu3yoT 061’;“:51’”}’ BUAC
BO3/IEeiicTBIE KOHCIIEKTOB,
N3MEHYMBOCTH 3aKOHOMEPHOCTH
. TEHOTHIIA U TabnuI, cxem,
» o
OpraHu3MOB MO (pUKAITMOHHON yeitoBHii cpensl | rpaduKos.
H3MCHIHBOCTH Ha AHaNM3UpoOBaTh,
OpPTraHU3MOB. (dbopMupoBaHHE | CpaBHHUBATh,
IpusoxsT npumepsl | heHoTHIIA K1accuuIuposa
MOU(UKALMOHHOH Tb 11 0006maTh
TIOHSATHSI.

U3MEHYMBOCTH U
MPOSIBIIEHUN HOPMBI
peakuuu.
YcranaBnuBarT
MIPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U
Ha TIpuMepe
OpPTaHHU3MOB C
IIUPOKOH U y3KOH
HOPMOH peakLuu.

K: OrcranBas
CBOIO TOUKY
3peHus,
HPUBOANTD
apryMeHTBI,
MOATBEPXKIast X
dakxTamu.
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Brinonusor
11a00paTOPHYIO
pabory o
BBISIBJICHUIO
HU3MEHYHBOCTH Y

OpTraHU3MOB
40 | 3axoHOMED- YUHM 3akoHomepHocTH | Ompenensror HazpBate Bunel | P: mmanupyror u VYuarcs IIpesenra- | §33, mo
HOCTH W3MEHUYNBOCTH: TIOHATHSA, B3aUMOJICUCT- MPOTrHO3UPYIOT OCMBICIMBATH s JKEJIAHUIO
U3MEHYHBOCTH: MyTalHOHHAS (Gopmupyemble B BUA HEeal- Pe3yJIbTaT 1 3HaIUMOCTD «MyTauuu- | HOArOTOB
JICNBHBIX TCHOB | BHOCST JTAHHOM TEMBI,
MyTalHOHHAS HU3MEHYHBOCTb. XOJIC U3YUCHUSI TEMBI: OHHas UTh
- XapaxTepuzo- HE0OX0/IUMBbIC y4arcst
HU3MCHYUBOCTh PUYHHBI «TCHHBIC MYTAIIH, BATH 3AKOHEI P — CIIOTB30BAT HU3MCHYU pedepats
MyTalluH. «XPOMOCOMHBIC HACJIEJICTBEH- CaMOCTOSATEIBLHO CBOU B3TJISAIbI BOCTB» Ha TEMY:
I'enneie, MyTalun», HOCTH, BUJBI 0CO3HaBaTh JUISL peILIeHUs «MyrTa-
XPOMOCOMHBIE U «TCHOMHBIC B3aMMOJICHCT-  |IPHUYMUHBI CBOCTO mpobieM u IUH,
TCHOMHEIC MyTaIum», «yTpartay, | BHA HEALICIL- | yCIeXa I H3BICUCHUA BEI3BIBA-
MyTatmm. YTpara. | «renems», HBIX TCHOB. HEeycrexa JKI3HEHHBIX jolme
Pemate 3amaun  |HAXOOUTH CLIOCOOBI | YPOKOB.
Henenws. «OYTUTAKALINSD), 3aboseBa
Ha B3aMMO- BBIXOJIa M3 CUTyaIlny YdaTcs
JIAKATIHS. «UHBEPCHUS o HUS 9eIIo-
II/[IYH H P ’ NMEUCTBUA HEyclexa. CaMOCTOSITEIILHO
HBEpCHSL. «cuaapoM JlayHay BEKa»
p apom Jlaysay, HeaJlJIeNbHBIX PaGoras no BBIGUPATH CTHIIb
Cungpom JlayHa. | «IOJHUILIOUIUSY, TEHOB. MPEITI0KEHHOMY paGoTEL
Tomummonaus. «KOJIXULIUH, Jasatb " ’
OTpeNieNaTh
KOJNXHUIHH. «MyTAreHHBIE oTpeJiesIeHHe CaMOCTOSATENIEHO
3HAYHUMOCTD
MyTarennsie BeIeCTBAY. TEpMHHAM. COCTaBJIEHHOMY
HasbiBaTh BUIBI | TUIaHY, n3y4acemoro,
BEILECTBA. XapaKkTepu3yroT vy
MyTaIui; HCTIOJIb30BaTh BO3MOXKHOCTb
3aKOHOMEPHOCTH
p . thaxropl, Hapsany ¢ HCII0JIb30BAThH
MYTaIMOHHON
yTan CHOCOOHBIE OCHOBHBIMH U CBOW 3HAHHS TPH
M3MEHYHUBOCTH BEI3BATh JTOTIOTHUTEBHEIC
H3YYCHUH JIPYTUX
OPraHUu3MOB. YBCJIIMYCHUC CcpeacTBa
MIPEIMETOB.
TIpHBOAT IIPUMEpEI YaCTOTBI (ctipaBoyHas p
o MyTaIui. JIATEepaTypa
MyTaLmit y yTan parypa,
Xapakrtepuso- KOMIIBIOTED).
OpraHU3MOB. .
Cp BaTh (HOPMBI II: HaxonAT u
ABHUBAIOT
P wsMerunBocty. | OTOMparoT
MOJM(pUKAIINH 1 HEoOX0IUMYIO
Brinenste
MYTallnH. nHdopmanuio n
OCHOBHBIE
O6cyxnaror CTPYKTYpHUPYIOT
pasnmaus ee
po0IeMbl :
MEXY OcCyIecTBISIOT
HM3MEHYHUBOCTHU
MOAU(UKAIUAM | JIOTHYECKYIO
OpTraHU3MOB.
P 1 ¥ MyTanusmy, | ON€panuio
YCTaHOBJICHHS

Ilepeuuncnsate
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BH/JIbI MyTalLHi,
(axTopsl,
CIIOCOOHBIE
BBI3BAThH
YBEIUUCHHUE
YaCTOThI
MyTaLMM.
OGOCHOBBIBATH
OHMOJIOTHIECKYTIO
PpOJIb MyTaLIUH.
IIpuBoauTh
TIPUMEPBI
HM3MEHYHUBOCTH,
HaCJICJICTBCH-
HOCTH H
pHUCIoco0JIeH-
HOCTH pacTeHUU
M JKUBOTHBIX K
cpezne oOuTaHUs

OTHOIIICHHIA;

K: BrICKa3bIBAIOT
CBOIO TOUKY
3peHHs

YyaTbCst KpUTUIHO
OTHOCHTBCS K
CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM
MPU3HABATh
OIIMOOYHOCTD
CBOETO MHECHUS
(ecu OHO TaKOBO)
U KOPPEKTUPOBATH
ero.

41 | OcHOBHBIE YUHM | Cenekuus. OmnpenenstoT YMmeTs naBath P: xoppekTu- OcMBICIUBAIOT Ipe3enra- | §34,
METO/IbI T'ubpuamnsanus. MOHATHS, OnpeneciIcHue pOBaTh 3HAHHUA U NpAYMHBI oy MHOAr0TO-
CEICKINHU MaccoBslii 0T60p. | popMHUpYyEMBIE B TCPMUHAM. 00OBEKTHBHO UX MHOT000pa3us «MeToabl BUTE

. HassiBats OLICHUBATb. HBOTHOTO CETIEKIINN
pacreHui, WHauBHAYyaNbHBl | XOJ€ U3Y4YEHUS TEMBI: coobe-
 o160p. U OCHOBHBIE I1: ymenue MHupa
KHMBOTHBIX U it oT6op. YncThbl « KLU HUS K
0 0TOOp. HHCTRIC CENCKIHAY, METOJIBI paboratsb ¢
MHUKpPOOPTaHu3 JIMHUM. «THOpUAN3ALH, CeNeKIMHU, BB | TEKCTOM, YPOKY-
MOB Bnu3KopoICTBEHH | «MaccOBBIN OTOODPY, THOPUIM3AIMA. | BBIACIATH B HEM CEeMHUHAPY
0€ CKpEIMBaHUEe. | «HHIUBHAYaIbHBIH XapakTepu3oBaTh| TJIaBHOE, «Cenexk-
Iereposuc. 0TOOP», «IUCTHIE OCHOBHBIC AHanu3upoBats, s Ha
MexBuaoBas JIMHUWY, METOBI CpaBHHUBAT, ciryxoe
CEJICKIIMH, BUIIbI | Kiaccu(UIUpOBa
rudpuIU3anys. «OIHU3KOPOJCTBEHHOE YeoBe-
. rHOpHUIM3any, | Th U 0000mATh
VckyccTBEHHBIH CKpEIIUBaHUEY, SBITCHIE OHSTHS. Ka»
MYyTareHes. «reTCpO3nCY, TeTEpO3UCa; K: orcrauBator
Buotexnonorus. «MEXBHUIOBAs 3HaTh METOJIUKY, | CBOIO TOUKY
AHTHOMOTUKH THOpUAM3AIISY, TO3BOJIIOUTYIO 3pEHMs], IPUBOJAT
«UCKYCCTBEHHBIIt IIPEO/I0JIETh apryMeHTBbI,
TEPUIILHOCTD MIOT B3IJISIHYTh
MyTareHesy, CTEPHIILHOC YMIOT B3TIAHYT
MEXBHUJIOBBIX Ha CHTyaluio ¢
«OMOTEXHOJIOT U, o
(MEXPOIOBBIX) WHOM TMO3ULIMK U
«@aHTHOMOTHKI. THOPHUIIOB. JIOTOBAPUBATECS C
Xapakrepusyror IIpuBonTh JIIOABMHA WHBIX
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METO/IBI TIPUMEPEI MTO3HUIHH.
CENEKI[MOHHON CCIICKIIMOHHBIX OtcramBasi CBOIO
PaBOTHL. pabor. TOYKY 3peHUs,
CpaBHHUBAIOT TPHBOMHTE

. apryMeHTHI,
MacCOBBIN U ) HOATBEPXTas  HX
WHAWBHIYATbHBINA dakramu.
ot6op.
T'otoBAT co00IIIEHNSA
K YPOKY-CEeMHHapy
«Cerekus Ha
ciyx0e yenoBeKa»

42 |00600maronuii OKK Cenexuus Ha BericTynaror ¢ YMmeTsb naBath P: Ymeror BriOuparor IIpesenra- | Kpartkoe
YpOK-CEMUHAP cy0e 4eoBeka | COOOIEHUSIMH, ONPEACICHUE OpraHU30BBIBATD LEJIEBbIE 07078 coziepxKan
o Teme 06CyIKIAI0T TepMHUHAM. BBITIONTHEHHE CMBICIIOBBIC YYAUUXCA | pe roiaBbl
(Cenexumsy COOBIICHIA ¢ HaspBats 3aJaHU{ YIUTENA, | YCTAaHOBKHU B

CTIOCOOBI aHAITN3UPOBATh CBOHX
OMHOKIACCHUKAMI I | (o nopipm Pe3yIbTATHI JNEHCTBUSIX U
YauTeneM OpraHN3MOB; CBOEi pabOTHI HA | TIOCTYIIKaX.
TIEPEYHCIATE UX | YpOKe.
CBOWCTBA U II: Ymeror
3HauEHUE, BOCIIPOU3BOJNTD
XapaKTepu30- HHPOPMAIIKIO IO
BaTh MaMsITH, 1aBaTh
0COOEHHOCTH. omnpeieneHue
MOHSTHUSIM,
CTPOHTH pPEYECBEIC
BBICKa3bIBAHMS,
yCTaHaBJIMBaTh
MIPUIHHHO-
CJICJICTBCHHBIC
CBSI3U.
K: Ymenne
paboraTh B
rpymnmnax,
00CcyX1aTh
Paznea |V. IonyasiunoHHO-BUI0BOM ypoBeHb (8 uacos)

43 [[MonymisiuOHHO- yiI [HousiTue o Buze. Onpenenstor YMeTh 1aBath P:camocrositens- | Yuurbes Jlabopa- Ipe3enra- | 835,
BHHOBOﬁ KpI/ITepI/II/I BHUA: HOHSATHS, OIPCACIICHUC HO IIOCTaBUTH OCMBICJIUBATh mopHas s ((BI/I,H, 3aJaHue
yPOBEHB: 00LIas Mopdoorudeckuii,| hopMHpyeMbIe B TEPMUHAM. enb paboThl, 3HAUMMOCTH paboma ero crp.163
XapaKTepUCTHKA (bMBHONOTHYECKHH, | XOJIe U3YUCHUS TEMBI: Haspisats COCTABUTD TLIaH JIRHHOH TEMEL «3yuenue KpUTCpHH

N KpUTEPHUH BUJA. | W MOCIENOBATENb- | YIUTHCS
TCHCTHHECKHMH, «BHIL, XapakTepuso- HOCTb JE€HCTBU, HCIIOJIb30BATh Mopgoro-
9KOJIOTHYCCKHIA, «MOPQOTOTUIECKII BaTh OCHOBHYIO CIINYUTE CBOM B3TJISIIBI THYECKOTO
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reorpauecKuii, | KpuTepuil BUIa», cUcTeMaTH4ec- | pe3yJbTaThl U IUTS PEIICHNUS KpUTepHs
HUCTOPUYECKUH. «(hn3n0NOrNUeCcKun KYI0o €IMHNIY B | BHCCTH npoGieM 1 BHIIa»
Apean KpHTepHii BUa» 6uooruy, HEOO0XOIUMBIE W3BIICUCHUS
M 2
o KpUTEPHH BUAA | JOTOIHEHUS, JKI3HEHHBIX
[Monynsuus. «TEHETUYECKUI
Choi . (Mopdomoru- OIICHUTP CTCTICHb | YPOKOB.
BOMCTB KPUTEPHIi BUIA» N
oHcTBa pHTCp Aa», YCCKHH, YCHCITHOCTH
TIOTTYJISAITHH. «9KOJIOTUIECKUI dusnonoru- CBOEi
buotnueckue KpUTEPUN BUIAY, YECKHIH, WHIUBHUYaTbHON
cooOrecTna. «reorpaduaecKuit TEHETHYECKUH, 00pa30BaTenbHON
JlaGopamopnas KPHUTEPHit BHIa, 9KOJIOTUUECKUH, | AEATENbHOCTH.
paboma «UCTOPHYECKUH reor paguec- IT: ymenme
. KU, HaXOJUThb
«3yueHue KpUTEpUI BUTAY, .
HCTOPHYECKHI). | HYXHYIO
Mopdooruyec- «apean, HHpOpMALHIO,
KOT'0 KpUTEpUS CTOMYJISLIUS, HCIIONL30BATE
BHJIA» «CBOIcTBa pa3IHIHbIC
TIOMY IS, HCTOYHUKU
«OMoTHYECKHE HOJXy4CHUA
HHpOpPMALUU
cooOmiecTBay. (bopmauy,
MIPEICTaBIATh
Jarot
nndopmanuio B
XapaKTePUCTHKY BHIIE CXEM,
KpUTEPHEB BUIA, Ta6IuI 1
MOTMYJIAIIUOHHON KOHCIICKTOB.
CTPYKTYpHI BHA. K : orcraBath
OnuchIBalOT CBOIO TOTKY
. 3peHHs
CBOWCTBa
. TIPUBOIUTH
TIOTTYJISITTHA.
OTyJIAL apTryMeHTHI,
OOBACHSIOT POJIB TO/ITBEPIKIATD HX
PENPOTyKTUBHOM pUMepamH, ¢
H30JIAIUH B JIOCTOMHCTBOM
10 UIePIKAHIH IIPU3HABaTh CBOU
[IEJIOCTHOCTH BHJIA. OLMOKH 1
KOPPEKTUPOBATh
BrimonusoT pp P
5 3HAHUS,
71adopaTOpHYTo B3alMOOLICHUBATD
paboTy 1o U3y4eHHUIO JPYT JpyTa.
MOP(HOIOTHYECKOTO
KpUTEpHS BHIIA.
KOJIOTHYECKHE OHSITHE O MPEeAeTsIOT ! caMoCTOsATENb- | YuaTcs €3eHTa-
44 D YUHM | II 0 0] P: v IT 836
(bakTOpHI U 9KOJIOTHIECKUX TOHATHA, HO MOCTABUTb 1IC/Ib | MCIIOJIL30BATh s
YCIIOBHS CPeIbL. dakTopax. dopMHpyeMbie B paboThI, COCTABUTH | CBOM B3TJISIBI «DKoJIOTH-
IJIaH U Ha MHp JUISA YEeCKHe
VYcnoBus cpesl. X0/ U3yUEHUS TEMBI:
MIOCTIEI0BATENb- 00BSICHEHHS (hakTopsl
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DKOJIOrHYCCKHUE «aOMOTHYECKHE HOCTb JCHCTBHIA Pa3TUYHBIX Cpenb»
(axTopsI: 3KOJIOTMYECKUE AT 2 ymenue CHTYaIlH,
abUOTHYECKHE, (axropbi», HaXOAHUTb HYXXHYIO | PCLICHHA
nHPOPMALHIO, BO3HHUKAIOIINX
OHOTHYECKUE, «OHOTHYECKHE
HCTIOB30BaTh mpobieM u
AHTPOIIOrCHHEIE. KOJIOTUYECKHU
pomore ¢ SKOJIOTHICCKHIC pa3Iu9IHbIe HM3BJICYECHUS
DKOJIOTMUECKUe (akxTopB, HCTOUHHKH SKH3HEHHEBIX
YCIIOBHSL: «aHTPOTIOT€HHBIE MOJTYyYCHUS YpOKOB
TeMIeparypa, JKOJIOTHYECKHE HHpOPMALIUH. Oco3HaBaTh
BJIAJKHOCTB, CBET. | (haKTOpHI», K : orcraBath CBOM MHTEPECHI,
BropHuHEIe «IKONOTHYECKHE CBOIO TOUKY HaxOoIuTh 1
3peHust IpUBO- U3y4aTh B
KIMMaTHUYECKUE YCIIOBHS»,
IIUTH apTYMEHTHI, | y4eOHHKaX Mo
(bakTophI. «BTOPUYHBIC MO/TBEPAATH HX | PA3HBIM
Biusaue KIIMMaTHYECKHE IpEMEpaMH. npeaMeTam
9KOJOTHYECKHUX ¢daktops». JlaroT MaTepuan (u3
yCIIOBUI Ha XapaKTePUCTUKY MaKCUMyMa),
OpTaHU3MBI. OCHOBHBIX HAMCIOTIHH
THOLLIEHUE K
DKOJIOTHYECKUX OTHOLICHHC
. CBOMM.
(haKTOPOB U YCIIOBHIA
CpeIbl.
YcraHaBIuMBaIoOT
MIPUYHHHO-
CIICJICTBCHHEIE CBS3U
Ha TIpUMeEpe BIUSHUS
DKOJIOTHYECKHUX
yCJIOBHI Ha
OpTaHU3MBL.
CMBICII0BOE YTEHHE
45 |lIpoucxoxaeHme YU [Ipoucxoxaenue Onpenenstor VYMeTh 1aBaTh P: ymeror ouenuts | Yuarcs IIpe3enTa- 837,
BUI0B. Pa3Butne BU0B. PazButne TIOHATHA, OnpeACICHUC CTCIICHb HCIIOJIB30BAaTh nus IOJIr0TO-
SBOJTIOLHOHHBIX 3BOJTIOLHOHHBIX bopmupyeMbIe B TEpPMUHAM. YCIICITHOCTH CBOveI/I CBOM B3TJISIIBI «Pasurme | g0
. . . | Ha3piBatb WHIWBUAYAIGHOW | Ha MUp IS SBOJIFOLIMOH
MIpeICTaBICHUMA TIpeICTaBICHUA. X0/ U3yUEHUS TEMBI: . coobie-
0 bamtun 00pa3oBaTebHON | OOBSICHEHHUS HBIX
CHOBHBIC OBOJIOIHSD, YUCHBIX- JIESITEILHOCTH. Pa3ITUYHBIX mpecTaBie HHAL O
HOJIOKCHHA «reopus Jlapsunay, 9BOMIOLMOHKCTOB| I1: aHANU3UPYIOT, | CHUTYaluH, HUD» Y. apsu-
Teopun Y. «IABMXKYIIUC CHJIBL OcHOBHBIE CpaBHMBAIOT, peHICHM HE 1
HapsuHa. SBOJIIOLIUN, TIOJI0KEHHUS KJIACCUPUITUPYIOT | BO3HUKAIOIIUX K.Bb.Jla-
SBOION M. «U3MEHUYHUBOCTBY, Teopun Y. 1 0600ua0T npobieM u Mapke
Teopust [lapeuna. | «Gopsoa 3a HapBuHa ITOHSTHUS. HU3BJICUYECHUS
XapakrepuszoBaTb| JlaloT onpenencHue KU3HCHHBIX
JIBIDKYIIUE CHUIIBI | CYIIECTBOBaHUEY,
N OCHOBHBIE MIOHSATHSIM Ha YPOKOB
SBOJIOLNH: «CCTECTBEHHBIN IOJIOKEHHUS OCHOBE U3YY€H- Oco3HaBaTh
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HU3MEHUYUBOCTD, oT6op», Teopun Y. HOTO Ha pa3nnd- CBOM MHTEPECHI,
6opr0a 3a «CUHTETHYECKas HapsuHa. HBIX TIpEAMETax HaXOIHUTh 1
CyILeCTBOBAHHE, TeOpHst SBOIOLIM. OO06OCHOBBIBaTh | Y4eOHOTO n3yJaTh B
. pousib Y. lapBuHa | MaTepuaia; y4eOHHKaX 110
€CTECTBEHHBIH Harot ]
5 B Pa3BUTHH K: ymerot cirymats| pa3HbIM
TOOD. XapaKTEepUCTUKY U
0ToO0p apaKTCpHCTHLY SBOJTIOLMOHHBIX | yUHUTEINS U TpeaMeTaM
CuHTreTn4eckas CPaBHHMBAIOT weit. OTBEYATH Ha Marepuan (u3
TCOpHUs SBOJIOIHOHHBIC Brinensats obiee| BOpOCHI. MaKCUMyMa),
9BOJTIOLHH. TIPECTaBICHAS U pa3INyHOE B HUMEIoIUi
)K.B.Jlamapka u 3BOJIIOI[IOHHBIX OTHOIIICHUE K
OCHOBHBIE TEOPHSIX H3ydaeMoin
Jlamapka u TEME.
MOJIOKEHUS yUCHUS
q HapBuHa,
JlapsuHa. XapaKTepu3yst
OOBsICHSIIOT OCHOBHYIO
3aKOHOMEPHOCTH 3acyry Y.
9BOJIOIMOHHBIX HapsuHa
TIPOLIECCOB C
MO3ULUH YUEHUS
Y.Japsuna. ['oToBsT
COOOIIEHNS W
MIPE3EHTaINU O
Y./lapBuHe B TOM
qHcye ¢
UCTIOJIE30BaHHEM
KOMITBIOTEPHBIX
TEXHOJIOTUH.
Pab6orarot ¢
WHTepHeToM Kak ¢
HNCTOYHHKOM
HHpOpMALUN
46 | onynsuus Kak YUHM | IonynsuuoHHas OmnpenemnsroT YMmeTbaBaTh IP : camocTosTENBHO | YUHUTBCS [pesenTa- | §38
3JICMCHTapHas TCHCTHKA. IOHSTHA, OIIPCACIICHUC MOCTAaBUTh LCJIb OCMBICJINBATh M
eIMHAIIA U3MEHUHBOCTS dopMHpyeMbie B TEPMUHAM. [pabOTBI, COCTaBUTH SHaYMMOCTb «[lomyns-
. | Xapakrepuzo- [IaH u JITaHHOH TEMBI, s
IBOJIIOIIN reHooHIa XOJIe U3YYEHUS TEMBI:
BaTh [OCIE0BATENIBHOCTH YUUTHCS
«TOTYJALUOHHAS . .
JJIEMEHTApHYI0  |[IeHCTBHIL UCTONb30BaTh
TECHETUKAY, EIMHHMILY VMeEIT OLIEHUTH CBOM B3TJIAIBI IS
«TeHOopOH 1. 9BOJIIOIMH CTEeTIeHb YCIEUTHOCTH peIeHHs pobiem
HasbiBaror puumHel | (MOMYyJISILKIO),  [CBOEH Y U3BJICUCHUS
H3MEHYMBOCTH 00OCHOBBIBaTh  [MHIAMBHIYaJbHON | KM3HEHHBIX
rerodona. poJb § oOpa3zoBaTenbHON | ypOKOB
MOy JISIIINH B [MesITeIbHOCTH. Vcnonp30BaTh
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[puBopsar npumepsl, | sxomormdeckux |11 : ymenue CBOM B3TJISAIBI HA
JOKa3bIBaIoONIue CHUCTCMax. HAXOAUTh HYKHYIO | MUD JIJIA
NPHCTIOCOBHTE BB ITpoBoauTH MHpOpMAITHIO, 00BsCHEHUS
(aTATTHRHEIA) XapaK- CPaBHHUTEIHHYIO [ICIIONIB30BAThH PasITIHEIX
. XapaKTePUCTHKY [pa3IIIHBIE CUTYAaIHH,
Tep H3MCHCHHMU OpTraHU3MEH- MCTOYHUKA pemeHns
reHopoHza. HOTO U [MOJTy4eHuUst BO3HHUKAIOIIHX
Ob6cyxmaror MONYJIALMOHHO- [MH(pOpManuy. npobaeM u
poOIeMBI BHJIOBOTO IAHATTU3UPYIOT, W3BJICUCHHUS
JIBHKYIAX CHIT ypoBHEH CPaBHUBAIOT, JKU3HCHHBIX
SBONOLIAHY ¢ To3umii | OPTAHH3aIHH Kiaccu(UIPYET U | YPOKOB.
. JKUBOU 00001IaeT MOHATHUS;
COBPEMCHHOM
TIPUPOBI [MaroT oIpeeIIeHIe
Gnonoruu. NaBaTh MOHATHAM Ha OCHOBE,
CMEICTIOBOE YTCHHE. OTIpeIeIIeHIE M3y4eHHOTO Ha
TepMHUHAM [Pa3IIMIHBIX
XapakTepu3o-  [peaMerax ydeOHOrd
BaTh OCHOBHBIC |MaTepHaia;
cucrematnyeck K : oTcTamBaTh
Y€ KAaTeTOPHUH;  (CBOIO TOYKY 3PCHHUS
MPU3HAKH MPUBOIUTH
LIapCTB JKUBOM  @PTYMEHTHI,
TIPUPOIBI MOTBEPKIATh UX
(oTmenos, MpUMepaMu.
KJIaCCOB, YMEIT ciaymaTth
CEeMEUCTB [YIUTETIS H OTBEYATh
IBETKOBBIX Ha BOIIPOCHI
pacTeHuit;
TTOIIAPCTB,
THUIIOB H
KJIacCOB
JKUBOTHBIX).
Onpenenstb
TaKCOHOMMU-
YECKYIO
TIPUHAIIICK-
HOCTb pacTeHUl
47 Boprba 3a YUHM | Bopsba 3a Onpenenstor YMeTh 1aBath P: BBIIEIAIOT U Oco3HaT IIpe3enTa- 839,
CYLIECTBOBaHUE CYLIECTBOBaHUE. TOHATHS, OnpeneIcHne OCO3HAI0T TO, YTO | CAMHCTBO U nus BBIIIOJTHE-
¥ €CTECTBEHHBIH ®opMBI GOPBOBI (bopmupyeMbIE B TCpMHHAM. YKE YCBOCHO, HEIOCTHOCTD «boppbaza | yye
o160p sa XOTIE M3y SeHES TeMBI: HaseiBath BHOCST opraHusma, CYIIECTBO- yae6HO —
(dhopmbl 60prOBI | HEOOXOAUMEIE BO3MOHOCTb BaHHUE U
CyIIECTBOBAHHME. «BHYTPHUBHIOBAS 32 CyIIECTBO- OTIOTHEHHA. ero ecrecTpen- | HCcTeno-
Popwmbl 6opr0a 3a Banue, popmbl | II: uccienyror, [03HABAEMOCTH HbIH BaTeJb-
€CTECTBECHHOI'O CyHI€CTBOBAHUCY, €CTECTBEHHOI'O HaxoIiT U Ha OCHOBE 0T60p>> CKHUX
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orbopa «MexBuoBas 6oprba | oTbopa oTOHparoT JOCTHIKEHUH IIPOEKTOB
3a CyILLIECTBOBAHUE, XapakTepuso- HEOOXOAUMYO HayKH. 10 u3yye-
«Gopb6a 3a gaTL g)OpMBI MHGOPMALIHIO U YcraHaBIMBaOT HUIO Jeii-
OpBOEI 32 CTPYKTYPHUPYIOT CBSI3H MEXK .
CYIIIECTBOBAHUE C P PYKTYPHPY e CTBUIA
5 CYIIECTBOBaHUE, | €e. [eNbo yaeOHOM
HEOJIArONPHUATHEIMH : TeCT-
coraronp pois ectectBeH- | K: cirymaroT JeSITeIbHOCTH 1 ectece
YCIOBWAMM CPEABIY, | goro otbopa | yduTens, €€ MOTUBOM. BEHHOTO
<<CT&6I/IHI/ISI/Ipy}OH.[I/II71 ero (l)OpMLI. OTBEYAIOT Ha 0T6opa.
€CTECTBEHHBIN CpaBHHBAaTh BOTIPOCHI
0TOODPY, «IBHKYIITHA CTabUIU3UPYIO
eCTECTBEHHBIH mman
JBIDKYIIAT
0oTO0opPY. Y
X ot6op.
apaKTEePU3YIOT IprBoHTS
¢dbopmbI OOPHOEI 32 TIpHMepBI
CYIIIECTBOBAHUE U ajlanTaimi Kak
€CTECTBCHHOTO pe3ynbTara
oT6Opa. JIEUCTBUS
TECTBCHHOT
[puBogsT mpuMepHI CCTCCTBCHHOTO
otbopa,
WX TIPOSIBIICHUS B
MIPOUCXOIAIIETO
HPHPOJE. HoJ AaBJIeHHEM
PaspabatsiBatoT 6opBOBI 32
9KCICPUMEHTBI 10 CYIIIECTBOBAHHE.
WU3yUYCHHUIO ACUCTBUI
oT0Oopa, KOTOphIE
CTaHyT OCHOBOM
Oynyiiero yueOHo-
HCCIIeIOBATEIHCKOTO
MIPOEKTA.
CMBICTIOBOE UTEHUE
48 | Bumoobpa3oBa TTousTue o OmnpenensroT VYMeTs 1aBath P: PaGoras o Oco3HaT [Ipesenra- 840,
HUE MHKPO3BOJIIOLIHUH. TTOHSTHS, onpenenacHue I1aHy yMETb €IUHCTBO U nus 3a7aHue
Wsonsiuus. bopmupyeMbIe B TEpPMUHAM. CPaBHUBATE CBOM | LEIOCTHOCTD «Muxkpo- ctp.191
HaspBats NeHCTBUS C OpraHusMa, SBOITOIIIST
T'eorpaduueckoe X0/l U3yUCHUS TEMBI:
5 OCHOBHEIC LEITBIO. BO3MOKHOCTb
BUI000Pa30BaHKUe. | «MHKPOIBOJIIOLIHS, bopMbI CraBHTh ero
Muxpossomromms. | «H307AIHAY, BUI000pasoBa- | ydeGHyIO 3amady | MO3HABAEMOCTH
Wzomsnus. «peOpoAyKTHBHASA HUS. Ha OCHOBE TOTI'O, Ha OCHOBE
PempoaykruBHas H30JIALUS, XapaxkTepu3zo- YTO YK€ U3BECTHO | JOCTHIKCHHUI
U30JILUSL. «BUOOOpa3oBanuey, | BaTh IIPOLNECC 1 yCBOCHO, 1 HayKH.
BH100GpasoBante. | «reorpadbuueckoe MHUKPOIBOJIIO- TOTO, 4TO €IIe YcTaHaBNIHBAKOT
[IUH, €ro HEHU3BECTHO. CBSI3U MEXKITY
T'eorpaduueckoe BHI000pa30BaHUCY. N
OCHOBHEIC OmnpenencHue [IEJIBI0 YUeOHOM
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BU1000pa3oBaHue

XapakTepusyoT
MEXaHHU3MBI
reorpa)uuecKoro
BHUZI000pa30BaHus ¢
UCIIONIb30BAaHHEM
pHUCYHKa yaeOHHKA.
CMBICIIOBOE UTCHHE C
MIOCIIEAYFOIIIM
BBIBIDKCHUE THITOTE3
0 APYTHUX
BO3MOXKHBIX
MeXaHH3Max
BHUJI000pa30BaHUs

(hopMmsr;
MIPUBOJIUTH
TIPUMEDEI.
Jloka3bIBaTh,
9TO
JIBIDKYIIEMY
oTbopy
MIPUHAIICIKUT
peaonias
poJb B
mporeccax
BHUJI000pa3oBa-
HUS, 9TO
HACIICZICTBEH-
HOCTB,
HM3MEHYHBOCTH,
6oprba 3a
CYIIIECTBOBAHHE
U €CTECTBEHHBIN
0TOOD SIBIISIOTCS
JBIDKYIITAMH
CHIIAMH
IBOJIIOI[HH.
XapakTepuso-
BaTh POIb B
BHI000pa3oBa-
HUW Pa3IAIHBIX
MEXaHU3MOB
H30JIIIUU

IOCJIEI0BATENb-
HOCTH
MTPOMEKYTOUHBIX
Leneu ¢ yuetom
KOHEYHOTO
pe3ynbTara.
CocraBlieHue
[JIaHA U
MOCIIEIOBATEIHLHO
CTU ICUCTBUH.
[IpenBocxuiieHue
pe3ynbTarta u
YPOBHSI YCBOCHHS.
Brigenenue n
0CO3HaHHE
yYaImMcs TOTo,
Y9TO yXKE YCBOCHO
M YTO €elle
MOJIJICIKUAT
YCBOCHHIO,
OLICHMBaHHE
KadyecTBa U
YPOBHS YCBOCHUS.
I1: CamocTosTEND-
HOE BBIJIEJICHUE U
¢dopmynupoBaHHe
MMO3HaBaTEIbHOM
LIEJIH.

ITowuck u BeIZE-
JIEHHE He00Xo-
JUMoit uH(pOp-
Malu.
Pednexcus
c1oco0oB
NIEHCTBHS,
KOHTPOJIb H
OILIEHKA
MIPOLIECCOB
JIESITEILHOCTH.
YcranoBienue
MPUYHHHO-
CIEACTBEHHBIX
CBsI3€H, CHHTE3 M3
yacrei,
000CHOBaHHE.

JACATCIBHOCTH U
€€ MOTHUBOM.
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BriaBuxenne
runote3. Ux
000CHOBaHHE.
CaMOCTOSITETLHOE
co3aHue
cr1oco0oB
pemeHns
mpobieM
IIOMCKOBOI'O
xXapakrepa.

K: IlnanupoBanue
COTPYAHUYECTBA-
OTpeieIiCHUE
uenei, pyHkunit
YYaCTHHKOB
00pa3zoBaTeNbHOTO
mpolecca u
crnoco0oB
B3aMMOJIEHCTBH.
YMeHue moaHo u
TOYHO BBIpaKaTh
CBOH MBIC/IH B
COOTBETCTBMH C
3a7a4aMHy U
YCIOBUSMU
KOMMYHHKAIHSIMHU;
Bnanenue
MOHOJIOTHYECKOH
M TAAJOTHYECKON
(dbopmamu peyn.

NuunnuatusHOE

COTPYAHUYECTBO

B TIOWCKE U cOope

HHPOPMALIUH.

CMmEbIc000pa3o-

BaHHUE U

LeJIENO0IaraHye.

49 | MakpoaBoTIoI] YUHM | Ilondarue o OmnpenensroT YMeTs naBatb P: nnanupyror u Oco3zHatoT IpesenTa- | §41,
ust MAaKpO3BOJIIOIUHU. | MOHATHA, OIpeneIcHne [IPOTHO3UPYIOT CIMHCTBO 1 nus IOJArOTOB
Harpasresus bopmupyeMbie B TEPMUHAM. pe3ynbTaT u LIEJIOCTHOCTD «Makpo- B
MaKpOIBOJIIOIUU. | XOJI€ U3YUECHUS TEMBL: Hazbisars BHOCHT Opramusma, IBOTIOMAY |- 0061e-
OCHOBHEIE HE0O0XOIUMBIE BO3MOKHOCTB

Ilyrn «MaKpO3BOJIIOLIL, TaKCOHOMMYEC- | JONOIHEHUS. ero A U
AOCTHIKCHHS «HATPABJICHHS KHE TPYIIIB, CaMOCTOSITENIbHO MO3HABAEMOCTH MyIbTH-
OHMOJIOTHYECKOTO SBOJIIOLHMN, MPOUECCHI, 0CO3HaBaTh Ha OCHOBE Menna
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nporpecca

«OUOJIOTHYECKHU
IIporpeccy,
«OUOJOTHYECKHU
perpeccy,
«apomopho3»,
«UI0a AN TALHY,
«IereHeparys).
XapakTepu3yroT
IJIaBHBIC
HaIpaBJICHUS
SBOJIIOLUH.
CpaBHHMBAIOT MUKPO-
U MaKpO3BOJIIOLHIO.
OO6cyxaarT
POOICMBI
MaKpOABOJIIOLIUH C
OJTHOKJIACCHUKAMH H
YUHUTENEeM.
Pab6orarot ¢
JOTIOJTHUTEIEHBIMU
nH(pOpMaMOHHBIMH
HCTOYHUKAMHU C
LEJIbIO MOJrOTOBKU
COOOIIeHNS HITN
MYJIbTUMEIA
NPE3CHTALHH O
¢axrax,
JIOKa3bIBAIOIIIX
9BOJTIOLIUIO

SIBIISTFOIITACCS
JIBIDKYITUMUA
CHIIaMH
MaKpO3BOJIIO-
hanzest
XapakTepuso-
BaTh IOHATHE
«MaKpOo3BO-
JTEOLTHSI.
IIpuBoauTh
JIoKa3aTeNnbCTBa
MAaKpO3BOJIIO-
IUH.

MIPUYIHHEI CBOETO
ycrexa Win
HEeycrexa
HaXOIUTH CIIOCOOBI
BBIXOJIa U3 CUTYaIlHY
HEeycmexa.
PaGoras no
MPEIOKECHHOMY
u
CaMOCTOSITEIILHO
COCTaBJICHHOMY
IUIaHy,
HCTIOB30BaTh
HapsAIy ¢
OCHOBHBIMH U
JTOTIOTHUTEBHEIC
cpenctea
(ctipaBouHas
JUTEparypa,
KOMITBIOTED).
II: HaxomdaT 1
0TOHparoT
HEOOXOTUMYIO
HHPOPMALIUIO 1
CTPYKTYPHPYIOT
ee.
OcyIecTBISIOT
JIOTHYECKYIO
oTIeparnuio
YCTaHOBJICHHS
OTHOIIIEHMUI;
K: BICKa3bIBAIOT
CBOIO TOUKY
3peHus
YuaTbCst KpUTUIHO
OTHOCHTBCS K
CBOEMY MHEHHIO, C
JTOCTOMHCTBOM
MPHU3HABATh
OIUO0YHOCTh
CBOETO MHCHUS
(ecii OHO TaKOBO)
1 KOPPEKTUPOBATH
ero.

JIOCTHKCHUH
HayKH.

YcranaBiauBamoOT

CBA3U MEXKIOY

[eNbo yaeOHOM
JeATeIEHOCTH U

€€ MOTUBOM.

OcCo3HAIOT CBOU

HHTEPECHI,
HaXOJAT U
U3y4aroT B
y4eOHHUKaX 0
pa3HBIM
TpeaMeTaM
MaTepuan (u3
MaKCUMyMa),
UMEIOIUNH
OTHOIIICHHE K
CBOUM
HHTEpecaM.

npe3eHra
LMK O
¢axrax,
JOKa3bl-
BaIOIIUX
9BOJIIO-
)
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50 | O6ob6uaromuii OKK Brictynarot ¢ VYMeTs naBath P:YMenne Bribuparor Kpatkoe
YPOK-CEMUHAp COOOILCHUAMH, OIIpeZeIIeHNE OpPTaHW30BBIBATH | IICJIEBBIC U conepsKa-
0BCyKIAIOT TEpPMHUHAM. BBITIONTHEHHE CMBICIIOBBIE —
Y ——— HassiBats 3aaHUH YIUTENs], | YCTAaHOBKH B T
9Tambl U BUIBI aHATM3UPOBATH CBOMX
OMHOKIACCHUKAMHI M| - 5 6 myo 1y, PE3yNbTaThI JOEHCTBHAX U
YHHTCIAMH MIePeUUCIIATh UX | CBOEH pabOThl HA | TOCTYIKaX .
CBOWCTBA U YpOKE.
3HAYEHUE II: YMeHue
XapaxTepuzo- BOCIIPOHM3BO/INTH
BaTh nHpopmanuio 1o
0COOEHHOCTH MaMsITH, 1aBaTh
oTpezieIeHHE
HOHSTHSAM,
CTPOUTDH PEUEBbIC
BBICKA3bIBAHMHS,
yCTaHaBIMBATh
MPUYUHHO-
CIIC/ICTBEHHBIC
CBSI3MH.
K: Ymenue
paboTath B
rpynmnax,
00CyX/1aTh
Paznen V. DxocucTeMHBIil ypoBeHb (6 uacos)

51 | CoobmecTBo, YWHM | buornueckoe OmnpenemnsroT YMeTh 1aBaTh P: onpenensior VYyarcs IpesenTa- | §42,
JKOCHCTEMA, COOOIIECTBO, UK | TIOHATHS, onpeneacHne uenb padoTkL,, HUCIIOJIb30BATh s 3aJlaHue
GHOrEOLCHO3 GHOLICHO3. bopmupyeMbIe B TEepMHHaM. KOPPEKTHPYIOT CBOM B3TJISIIBI «Jxocucre c1p.203

Okocucrema. XO0/1€ U3Y4EHHS TEMBI: Hasbrsars, SHaHHA Ha Mup Ut Ma
TIPUPOTHBIE I1: ananm3upytoT | OOBsICHEHUA 6uoreorie-
Buoreoneros «buoTiieckoe coobmiecTna. u nuddepeHIn- Pa3IHYHBIX HO3»
€O00IIIECTBOY, [MepeuncnsTs pyroT CHTYAIIHI,
«OHOTIEH03Y, 3JICMEHTHI NOJy4YCHHBIC peLcHus
«IKOCHCTEMAY, 9KOTOIIA, 3HaHUSI. BO3HUKAIOIUX
«BHOTEOIICHO3Y. 6uoromna u K: ymeror npobiieM u
OLHCHIBAIOT I OuoreoleHo3a CIIyLIaTh YUUTENS | M3BICUCHHUS
XapaxkTepuzo- M OTBEYAaTh Ha KU3HEHHBIX
CPaBHHMBAIOT
BaTh BOIIPOCHI YPOKOB
OKOCHCTCMBI TIPHPOIHBIE Oco3HaBaTh
PpasJIMIHOIO ypOBHAL. coo00I1IecTBa, UX CBOU UHTEPECHI,
ITpuBOAAT IpHMEPHl | OCHOBHBIE HaXOJHTh U
9KOCHCTEM Pa3HOTO CBOMCTBA H H3y4aTb B
YPOBHSL. 3aJ1a4H. y4eOHHKaXx I10
XapaKkTepH3yior Hepeqzlcmnb pasHbIM
Ba)KHEHIIHE peaAMeTaM
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aKBapUyM Kak KOMIIOHEHTEI MaTepuan (13
HUCKYCCTBEHHYIO OKOCHCTEM M UX MaKCI/IMyMa),
SKOCHCTEMY Kiaccuguka- UMEIOIU I
HIO. OTHOIIICHHE K
Pons CBOMM
peryIsATOpPOB B HHTEpECaM.
MOAJIEP>)KaHUU
YCTOMYHMBOCTH
9KOCHUCTEMBI.
IIpoBoguts
CPaBHUTEIBHYIO
XapaKTEPUCTUKY
c000I11IeCTBA,
9KOCHCTEMEI,
OHOTeOIEH03a.
[IpuBonuTs
TIPUMEPEI
€CTECTBCHHBIX H
HUCKYCCTBEHHBIX
coob1iecTB
52 | CocraB u Kb Bunosoe OmnpenemnstoT YmeTh naBate [P I caMOCTOSTEIBHO | YUUTHCS Ipesenta- | §43,
CTPYKTypa pa3H006p33He. HOHSATHS, OIPCACIICHUC MMOCTaBUTh LICJIb OCMBICJINBATh U Cclel1aTh
coobmecTBa Mopdooruuec- dbopmupyembie B TEpPMUHAM. [pabOThI, COCTaBUTH 3HaYUMOCTD «CocTaB ¥ | guanus
Kasi 1 XOIE M3YHCHMS TEMBI: Ha3zpiBath MI1aH u JTaHHOM TEMBI, CTPYKTYPa | Guoreole
TPYIIITBL [OCIEeI0BATEIEHOCTH YIUTHCS €000- HO3a
TpOCTpaHCTBCH «BHIOBOC OpTraHU3MOB, [MeCTBUIL. HCTIOJIb30BaTh IIECTBY» VY IbSHOBC
Has CTPYKTYpa pasHooOpasue», COCTaBIAIOMIME | YMEIOT OLIEHUTH | CBOM B3TJISIBI JUISI KOl
€OO01IECTB. «BUJIOBOM COCTaB», TPOPUIECKYIO CTETIeHb YCICITHOCTH peIIeHHs TPpoodIeM 00J1aCTH
Tpoduueckas «aBTOTPO(DBIY, CTPYKTYpYy cBOEi Y U3BJICUCHHUS 1o
CTPYKTYpa «reTepoTpodb, coobmiecTna. MHINBUAYAIEHOW | KHU3HEHHBIX TIpeuIoKe
COOBIIECTRA. «TTPOIIYLIEHTH, IIepeuncnats oOpa3oBaTeNnpHONH | ypPOKOB HHOIA
CBSI3U B MesITeIbHOCTH. Hcnonp3oBath cxeMe
[Tumesas nens. «KOHCYMEHTBI»,
9KOCHCTEMAaxX 11 : ymenue CBOM B3IUISAJIBI HA
Ilnmesas cetb. “peAYLCHTBL, (TeppUTOpHANTbH HAXOIUTh HYXKHYIO |MUD JUIS
Kusnenubie GIpYCHOCTBY, BI€, MUIIEBbIe,  MH(OpPMAIHIO, 00BSICHEHUS
(hopMBL «pelKue BUABI, MEXKIIOMYJIsi- MCIIOJIb30BATh Pa3IUIHBIX
Tpoduuecknii «BUABI-CPEN00Opa3oB LMOHHBIE). [Pa3I1HbIC CUTyalui,
YpOBEHD aTeIIH. XapakTepu3o-  MCTOYHHMKH pelieHus
XapakTepusyor BaThb [MOJIy4YeHus BO3HUKAIOIINX
Mopdooru- mHopManmy. npoOiem n
Moposoriieckyio u YECKYIO U IAHATM3UPYIOT, W3BJICYEHUS
HPOCTPAHCTBEHHYIO | ppocTpaHCTBEH — (CPAaBHUBAIOT, JKHU3HEHHBIX
CTPYKTYpYy HYIO CTPYKTYpY [KIacCH(PHUIIUPYET U | yPOKOB.
COOOIIECTB. coo0111ecTBa. 0000IIaeT OHATHS;
AHanu3MpyIoT 3HayeHUe IMArOT OIpeIeICHIe
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CTPYKTYPY
OMOTHYECKUX

COOOIIECTB 10 CXEME

BHJIOBOT'O
pa3zHooOpasus
KaK MoKa3ares
COCTOSIHUS
cooO1mecTBa..

MOHSTHSAM Ha OCHOBE
M3y<IEHHOTO Ha
[PA3ITMIHBIX
MmpeaMerax yaeOHorq
MaTepuana,

K : orcTranBath
CBOIO TOUKY 3PCHUS
PUBOANTD
APTYMEHTBI,
MOATBEPKIATh UX
mpuMepamu.

YMeroT citymars
[YIUTEINs ¥ OTBEYATh
[Ha BOTIPOCHI

53

Me>XBUIOBBIE
OTHOIICHMS
OpraHu3MOB B
9KOCHCTEME

YU

Tunel
OMOTHYCCKIX
B3aMMOOTHOIIIE-
HUM.
Heiirpanuzm.
AMeHcanu3m.
KommeHncanuzm
Cumbmo3.
[Iporokoonepa-
uus. MyTyanusm.
Koukypenuus.
XHIIHUYECTBO.
[Tapazutuzm

Onpenenstor
MTOHATHS,
(dopmupyembie B

X04€ U3YUCHUS TCMBI:

CHEUTpaIU3M»,
«aMeHCaTu3M»,
«KOMMEHCAITI3M,
«CUMOHO3»,
«IIPOTOKOOTIEPALIHSIY,
«MYTYaIU3M,
«KOHKYPEHIIUSI»,
«XHUITHUYECTBOY,
«Mapa3zuTU3M.
Pemarot
JKOJIOTUYECKUE
3aJla4yy Ha
MIPUMEHEHNE
JKOJIOTHYECKUX
3aKOHOMEPHOCTEH.
IIpuBonat npumMepsl
MOJIOKUTEIIBHBIX K
OTPULIATENIbHBIX
B3aMOOTHOIIICHUM
OpraHu3MoOB B
TIOTYJISITUSX

VYMeTh 1aBaTh
OTIpeIeIIeHIE
TepMHUHAM.
Ha3zpBate BB
OHMOTEOIIEHO30B;
MePEUUCIIATH
OXpaHHbIE
MEepONPUATHS
10 COXPAaHEHUIO
9KOCHCTEM
Xapaxkrepu-
30BaTh
9KOJIOTHYECKYTO
CYKIIECCHIO, €€
TIPUPOIY U
MEXaHU3MBL,
CTaul
CYKIIECCHH
(mepBHUUHYIO,
BTOPHYHYIO);
00OCHOBBIBATH
3Ha4YCHUE
CYKLIECCH.
Brinensate
CXOJCTBA U
pas3yiuuus B
(YHKIIOHHPOB
aHUX Ha3eMHBIX
1 BOJIHBIX
9KOCHCTEM.
JaBarb

IP : caMOCTOSATETFHO
MMOCTaBUTH IENTb
[paboTHI, COCTABHUTH
TUTaH 1
MOCTIEeI0BATEIEHOCTH
IMEeNCTBUM.
YMerT o1leHUTh
CTETEHb YCICITHOCTH
cBOEH
MHIMBUAYaTIbHON
loOpa3oBaTenpHON
[MesITeTbHOCTH.

T : ymenue
HAXOIUTh HYKHYIO
MHpOPMALHIO,
MCTIOTb30BaTh
[pa3InvHbIC
MCTOYHUKA

MOy ICHUS
MHpOpMaIINH.
IAHATTU3UPYIOT,
CPaBHUBAIOT,
KIaccu(pUIMPyeT U
00001aeT MOHATHUS;
IMaroT OIpe/eIICHIE
IMOHSATUSIM HA OCHOBE
M3y4EeHHOTO Ha
[Pa3IMYHBIX
MmpeaMeTrax yaeOHorq
MaTepuaa,

IK : orcTauBaTth

Yuurecsa
OCMBICIIMBATD
3HAYUMOCTh
JTAaHHOM TEMB,
YAUTBCS
HCIIOJIB30BaTh
CBOM B3TJISIABI JJIs
pemieHus mpobiaem
W U3BJICUCHUS
JKU3HEHHBIX
YPOKOB.
Hcnonp30BaTh
CBOM B3IJISIABI HA
MUD IS
00BSICHEHUS
Pa3IMIHBIX
cuTyanuu,
penieHus
BO3HHKAIOIUX
npo6yieM u
HU3BJICYCHUS
YPOKOB.

IIpe3enTa-
ISt
«MexBu-
JIOBBIE
OTHOIIICHHUS
OpraHus-
MOB B
SKOCHCTE-
Me»

§44,
peleHue
OKOJIOTHu-
YECKUX
3aJ1a4
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XapaKTePUCTHKY

CBOIO TOUKY 3pEHUS

JEATENBHOCTH  [IPUBOJIUTH
YelloBeKa Kak APTryMEHTEI,
OJTHOMY U3 MOATBEPIKIATH UX
PETYIUPYIOIIUX [IPUMEPAMHU.
(akTopoB B YMEIT ciaymaTh
9KOJIOTHUECKUX [yUUTENs U OTBEYaTh
cucreMax Ha BOIPOCHI
54 | Tlotoku YUHM | Ilotoku BemecTBa | OnpenemnstoT YMerTs 1aBathb P: opranusoBbl- OcMBICTUBAIOT Ipesenta- | §45,
BELIECTBA U W DHEPTHH B TIOHATHS, OIIpEIEICHNE BaroT CIUHYIO0 nus 3aJaHNs
SHEPTHH B 5KOCHCTEME. (Gopmupyemble B TCpPMHUHAM. BBITOJIHCHHIC HpUPOIHYIO «Ilotoku crp.216
. | Ha3piBaTh 3aJaHuil yduTens, | LeJIOCTHOCTb BEIEeCTBA U
JKOCHCTEME IMupamunst XOJIE U3YYEHUSI TEMBL:
TpYyMIIBI JIENIaIOT BBIBOJIBI SHEpPIruu B
ACICHHOCTH 1 «rpamiia OpPraHU3MOB, O pe3yNbTaTaM SKOCHCTE-
OGroMaccHlI. YHCIEHHOCTU U COCTABISIIOIMX | PaGOTHL. ME»
OuoMacchI». Tpoduueckyro II: ymeror
Harot CTPYKTYpPY paborats ¢
XapaKTEPHCTHKY coo01ecTBa TEKCTOM,
POJIH ABTOTPODHBIX M Xapakrtepuso- BBIIENATH B HEM
BaTh MOTOKU IJIaBHOE.
reTepoTPOPHBIX .
SHEPruu 1 K: BeIpaxaror B
OpraHHSMOB B BEIIEeCTBA B OTBETaxX CBOU
OKOCHUCTEME. 9KOCHCTEMaX, MBICJTH
Pewaror KOJIMYECTBEHHBI
AKOJIOTHYECKHE € NU3MCHCHUS
3aj1auH Ha SHCPIUH B
NpUMEHEHNE fiporecce
nepeHoca ee 1o
9KOJIOTHYECKUX
. MUILEBBIM
3aKOHOMEPHOCTEH. nens,
HHPaMHUIBI
YHCIICHHOCTHU U
OGromMacchl.
OO00CHOBBIBATH
HENPEPBIBHBII
HPUTOK

BEIIIECTB U3BHE
Kak
HEO0X0IUMOE
yCIOBHE
(bYHKIIMOHUPO-
BaHUs
SKOCHCTEMBI.
CocTaBisTh
LIENIH [TUTAHUS
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55 | CamopasBurue YU Camopa3zBuTtue OnpenenstoT YMmeTs naBate P: PasBuBaror Oco3HatoT Ipesenra- | 8§46,
3KOCHUCTEMBI. 3KOCHUCTEMBI. MOHATHS, OIpEaCICHUE HaBBbIKU AKTUBHOC us paspabo-
DKOIOruYecKas DKoIoruuecKas (popmMHpyeMEIe B TEPMHUHAM. CaMOOLECHKN 1 B3aMMOJICHCTBHE «CamMopas- | rary, jan
CyKLeccus cyKueccusl. XO0/1€ U3YYCHHS TEMBI: Haspisath BUAEL | CAMOAHATHSA. FKUBBIX BHTHC 9KCKYp-

6uoreonenoszos. | II: ymeror OPTaHHU3MOB C 9KOCHCTE-
PagHosecne. “paBHOBCCHCY, Iepeancnsts CTPYKTYPHUPOBAaTh | OKPY’KaroOIIECH MBD» cun
Hepauunas «HCpBUYHAA OXpaHHBIE yueOHBIH Cpeoi.
CyKneccus. CyKLeCCus», MEPONIPUATHUS Marepual,
Bropuunas «BTOPHYHAS 10 COXPAHEHUIO | BBIJCIATH B HEM
CyKIeCCHs CYKIIECCHSI». 9KOCUCTEM TJIaBHOE.
XapakTepusyroT Xapakrepuso- PazpabarsiBath
BaTh TUIaH SKCKYPCHH.
TIPOLIECCHI
sKkonorudeckyto | K: Beicka3bIBaroT
CaMOpasBHTI CYKIIECCHIO, €€ | CBOIO TOUKY
9KOCUCTEMBI. IpUpOJLY 3peHus,
CpaBHUBAIOT MEXaHHU3MBI; AHATH3UPYIOT
NEPBUYHYIO U cTagun MHEHUS
BTOPHYHYIO CYKLIECCHH OJTHOKJTACCHUKOB.
CYKIICCCHH. (mepBrraHyIO,
BTOPUUHYIO).
PazpabarsiBatoT mian OBOCHOBLIBATE
YPOKa-3KCKYpCHH 3HAYCHHE
CyKILIECCHIl.
Brigensate
CXOJCTBA H
pas3yiu4us B
(hyHKIHOHUPO-
BaHUU
Ha3eMHBIX U
BOJTHBIX
9KOCHUCTEM.
JaBarb
XapaKTePUCTUKY
JeATeIbHOCTH
YeJIoBeKa Kak
OJTHOMY U3
PETYIHPYIOLINX
(axTopoB B
9KOJIOTUIECKUX
cHcTeMax.

56 |O6o06maronmit Vi, OKcKypcus B lotoBsT oTuer 06 YMmeTs naBath P:Vmeror BriOupator OtuéT 1o
[YPOK —dKCKYp- OKK napk [ToGempr JKCKYpCUH OIpeneIcHne OPTaHU30BBIBATH LEJICBbIC 1 pe3yJibTa-
st TEepMHHAM. BBITIOJTHEHHE CMBICJIOBBIE Tam
(ByoreomneHos HasbiBath 3aJ]aHuil yuuTens, | YyCTAHOBKH B —

JJIEMEHTBI aHAJIM3UPOBAThH CBOUX
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napka [To6ensn» OMOTEOIIEHO30B, | PE3yIbTaTh JOEHCTBUAX U cuu
MIEPEUUCTIATh UX | CBOEH pabOTHI. MOCTYIKAX.
CBOWCTBA H II: Vmeror
3HaUCHHE BOCIIPOM3BOANTD
XapakTepuzo- HHPOPMALIHIO TIO
BaTh MaMATH, 1aBaTh
0COOEHHOCTH orpezieieHue
TIOHSATHSM,
CTPOUTDH pPEUEBbIC
BBICKa3bIBaHUS,
yCTaHaBJIHMBAaTh
NPUYUHHO-
CJIC/ICTBEHHBIC
CBSI3M.
K: Ymenue
pabotaTh B
rpymmax,
00CyX/1aTh
| Pasznen V1. buocdepupiii yposens (12 uacos)

57 | Buocdepa. YUHM | Buocoepa. OmnpenpensroT YMeTh naBath P: BoiensaroT U Oco3HaBaTh Ipe3enra- | 8§47
Cpeﬂ006pa- Cpeﬂ006pa3y}o- IOHSTUS OIIPCACIICHUC OCO3HAKT TO, YTO CINHCTBO U oy
syromas mast «6uochepa, TEpPMHUHAM. YK€ YCBOCHO, LIETOCTHOCTh «bnocoe-

HassbiBatb BHOCSIT OKpYXKaIOLIero pa»
JIeSITENIbHOCTh JeATEIbHOCTh «BOJIHAs cCpenay,
Cpe/ibl )KU3HU HEO0OX0/IUMBIC MHpa.
OpraHu3MOB OpraHu3MOB «HA3eMHO- KHBBIX OTOJTHEHHA.
BO3JyLIHAsA CPEAAy, OPraHH3MOB, IT: uccuenytor, BbIcTpanBaTh
«1109BaY, bamunuu HaXOZAT U COGCTBEHHOE
«OpraHU3MBbI KaK YUEHBIX, oTbuparoT LIeIOCTHO®
cpena oOuTaHus», paboTaBuinx B HE0bX0MMY0 MHPOBO33pEHHE
CMEXAHIUCCKOE oOnacTu HHPOPMALIHIO U
e — N3y4YCHUS CTPYKTYPHUPYIOT
orocdepsr. ee
«QUIMKO-XUMUMECKO | panypary, K: cnymaror
€ BO3/IeHCTBHE, OpraHu3MOB y4uTens,
«nepeMerieHne HpHUCIIOCOOJIEH- | OTBEYaroT Ha
BEIECTBAY, KTYMYCH, HBIX K JKU3HU B BOIIPOCHL
«bupTparms. Ompe/ieneHHON
XapakTepusyroT cpene.
XapaxTepuso-
ounochepy kKak
BaTh CpeJibl
rI00aJIBHYIO OBHUTAHMS
9KOCHUCTEMY. OpTraHU3MOB,
[TpuBonsT npuMepsl | 0COOEHHOCTH
BO3JCHCTBUSA KUBBIX | PA3IMIHBIX
CpeJl )KU3HH,
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OpraHn3MoB Ha
pa3janvdHbIC CPEAbL
KU3HHU

npucrocoobIe-
HHUS )KMBBIX
OpPTaHW3MOB K
JKU3HHU B
OnpeAeICHHON
cpeze, KOTOpbIe
BBIPa0OTAITUCH B

mpouecce
SBOJIIOLH.

58 | Kpyrosopot Kb Kpyrosopor Onpenensior VMeTh JaBath P:camocrosaTens- | YUuThCs IpesenTa- | 848
BEIIIEeCTB B BEIIEeCTB B TIOHSITUS OIPCACIICHUC HO CTaBAT LCIIU OCMBICJIUBATh s
ouochepe ouochepe. «buoreoxumuyeckuii | TCPMUHAM. pabotsl, SHa9UMOCTD «Kpyroso-

Hasbisath COCTABJIAIOT IUIAH | JAHHOM TEMBI, pot
buoreoxumudec- | IUKI», OHOT€HHbIE
HOr€HHBI U [OCJIEN0BATENb- UTHCSA BEIIECTB B
N OHUOTeHHBIE ociezioBare c eIec
KHH [T (miratTenbHELE) JIIEMEHTEI; HOCTb J€HCTBU HCIIOIB30BATh 6uochepe»
Buorenusie BeIIeCTBaY, MEPEYNCIATE OLICHUBAIOT CBOU B3TJISAIBI
(mTaTenbHbIC) «MHUKpPOTPOQHEIE OUOTCOXUMHYEC | CTEIICHBb ISl pelleHus
BEILECTBA. BELIECTBAY, KHE LUKIIBL YCIENTHOCTH npooeM u
MukpoTpodHbIe «MaKpOTPOQHBIE Xapakrepuzo- CcBOEiA H3BJIEYEHUS
1 MAaKpoTpOdbHBIE | BemecTRay, BaTh WHJIHBHTYaTBHOM | JKH3HCHHBIX
0COOEHHOCTH 00pa3oBaTeNbHON | YPOKOB
BEILECTBA. «MHKPO3JIEMEHTED».
M X KpPyroBopoTa JIEATENILHOCTH.
UKPOIIIEMEHTEI ApaKTEPU3YIOT BeILECTE B M: ymeror
OCHOBHbBIC MIPUPOJIE, ET0 HaXOIUTh
OHOreOXUMHUYECKHUE 3HAYECHHE. HYKHYIO
LMKIIBI HA 3emue, IocnencTBus HH(POPMAILIHIO,
HCTIONB3YSt HapyIIeHHsI HCTIONB3YIOT
HILTIOCTpAIHH KpPyroBopoTa pasIHIHEBIE
BEILECTB B HUCTOYHMKH
yueOHHKa. .
ouocdepe; MOTyICHUS
Ycranasnnsaor OuoreoXuMuM- | MH(OPMALINH.
NPUIUHHO- YEeCKHE IUKJIBI K: orcraBaror

CJIE/ICTBEHHBIE CBSI3U
Mex1y brnomaccoii
(IpOIYKTUBHOCTBHIO)
BUJIA U €TO
3HAYEHHEM B
TIoJI/IepKaHUH
(bYHKIMOHUPOBaHHMS
cooOmiecTBa.

a3ora, yriepoja
u docdopa;
OOBSICHATH POJIb
JKHMBBIX
OpPTraHU3MOB B
o iep KaHu
KpYroBopoTa
OMOTECHHBIX
JJIEMEHTOB.

CBOIO TOUKY
3pEHHS IPUBOISAT
apryMEHTHI,
MOITBEPIKIAIOT
UX MPUMEpPaMH, C
JIOCTOMHCTBOM
MIPHU3HAIOT CBOU
OIINOKHU U
KOPPEKTHPYIOT
3HAHU,
B3aMMOOLICHHU-
BalOT JPYT ApYyra.

82




59 | DBomronus YUHM | DBomronus Onpenenstor YMeTh n1aBath P: ymetn OCMBICIHBATH IIpe3enTa- 849
Ouochepsl 6rocdepsl. MIOHATUS (OKHBOE olpeJiesIeHNe ONpeneATh NCIN | CIUHYIO s
2KuBO€ BEIeCTBO. | BELIECTBOY, TEPMHUHAM. padoTeI, HPUPOAHYIO «3Bosio-
OpraHU30BBIBATh | IIEJIOCTHOCTb. s
Buorennoe «OMOTCHHOE HaseiBath
5 paboty o [Hornmats orocdepsr»
B TBO. B TBO» HMOTCHHEL
cliecTso CINecTson, ore ¢ BBIIOJIHCHHIO BaKHOCTb
BuokocHoe «OHOKOCHOE 3JIEMEHTHI, sajaHuil yautens, | 3HaHuii o
BCIIICCTBO. BCIICCTBO», KKOCHOC TIEPEYUCIIATD MPEACTaBIATh CTPOCHUHU U
Kochoe BEIIIECTBOY, OMOTCOXMMHUH- pe3yJIbTaThl GyHKIHIX
BEIIIECTBO. «IKOJIOTHYECKHIT YeCKHUE UKIIBL. paboTsI. OpraHouoB
DKOJOTHYECKUH | KPU3HCH. Xapaktepnzo- | 11 YMETb 1aBaTh | KICTKH, O CBSA3H
ompeeEHHbIC CTPOCHUS
KpHU3HC. XapakTepu3yoT BaTh
6 TTOHSTHS, OpTaHOMJIOB C
MPOIIECCHI PAHHETO 0COOEHHOCTH KIaCCH(HIMPO- BLITTONHSCMbI-
STalla 3BOIIoLNH KpyrosopoTta BaTh UX, padOTaTh | MH UMH
ouochepsi. BEILECTB B C pa3IMuHBIMH GyHKIHAME.
CpaBHuBaroT IIPUPOJIE, ETO HCTOYHHKAMH
0COOECHHOCTH 3HAYECHUE; MH(bOpPMAIHH.
AHanu3upoBaTh U
KpYroBopoTa ITOCJICICTBHUS anmsupoBa
nuddepeHImpo-
JICpOia Ha Pa3HBIX | HAPYIICHHUS
YHIEpOa p pymt BaTh MMOJyYCHHBIC
JTanax BOJIOIUH KpYroBopoTa 3HAHNS, YMETh
o6rocdepsr 3eMiH. BEILIECTB B BBIPA’KATh CBOU
OOBSICHSIIOT ouocodepe; MBICIIH
BO3MOXHbBIE OMOreOXUMHH- K: Pabora B
IPUYUHBI YeCcKHe IHKJIBI llapax-
oOcyxaeHne
JKOJIOTHYECKUX a3oTa, yriaepoaa
Pe3yJbTaToB
KPHU3HCOB. u ; .
PH3HCO bocopa; nabopaTopHO
YcTaHaBIMBaOT OOBSICHATH POJIb pPaGOTEL, yMeHHE
MIPUYHHHO- JKUBBIX BBICKa3bIBaTh
CIIC/ICTBEHHBIX CBSI3M | OPraHU3MOB B CBOH MBICITH.
MEXIY MOJI/IePKAHUH
JESITEIBHOCTBIO KpPYroBopoTa
yeJoBeKa u OMOTEeHHBIX
JKOJIOTHYECKUMH 3JIEMEHTOB.
KPHU3UCAMH.

60 | T'umore3nt YUHM | T'unote3s Onpenemnstor YwMmeror P: ymetn OcmMmBbIcTUBATH Ipesenra- | 8§50
BO3HUKHOBEHMUS BO3HUKHOBEHUS MOHATUA Ha3bIBATh OIIPEACIIATH IEJIN | SAUHYIO nus
SKU3HH SKU3HIL «KpeaLHoRH3M», OCHOBHBIC paboThI, MIPUPOTHYIO «['umnore3bt

THITOTE3bI OpPraHM30BBIBATH | IEJOCTHOCTD. BO3HHKHO-
Kpeannonusm. «CaMOIIPOU3BOIILHOE
C BO3HUKHOBEHHUS | paboTy 1o ITonumars BEHUS
aMOTIPOHSBOJIEH. | 3aPOACICHHE, JKU3HH. BBIITOJTHCHHIO BaXXHOCTb KUIHI
0€ 33apOXKIICHNC. «ruroresa Xapakrepu3zo- 3a/IaHUl yYHTeNs, | 3HAHMH O
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l'unoresa CTALlMOHAPHOTO BaTh OCHOBHBIC | MPEACTABITH CTPOCHHU U
CTallMOHAPHOI' O COCTOSIHUSY, THIIOTE3BI pe3yIbTaThl GyHkumax
COCTOSHUSL. «THTOTE3a BO3HHKHOBEHHS | pabOTHI. OpTaHOHO0B
KHU3HU II: ymeTs 1aBaTh | KJIETKH, O CBA3H
l'unoresa MaHCTIEPMUN Y, i
(KpeannoHM3M, | OIpEACIEHHbIE CTPOCHHUS
MaHCIIEPMHUH. «THIIOTE3a
crep oTes pas3nu4us B MOHSTHS, OPTaHOMJIOB C
I'nnioresa OHOXUMUIECKON MOAX0aX KJIacCU(pHIMPO- BBIIIOJIHSAEMBI-
OMOXMMUYIECKOH SBOJIFOLIANY. penuruu u BaTh UX, pabOTaTh | MM UMH
9BOTIOLUH XapakTepu3yroT HaYKH K C pa3IHMYHBIMU GYyHKIHAMY.
OCHOBHBIE TUIIOTE3bI 00BSACHEHUIO HUCTOYHHUKaAMH
BO3HHKHOBCHHYS BO3HHMKHOBEHHs | MH(opManuu.
KHU3HH; AHanu3upoBaTh U
KHU3HU Ha 3emie.
06 THIIOTE32 muddepeHIIpo-
CYKAAIOT BOIPOC | canompons- BaTh MOJTyYEHHEIE
BOSHUKHOBCHHA BOJIEHOTO 3HaHUS, YMETh
KHU3HH C 3apOIKICHIS BBIPaXKaTh CBOU
OJJHOKJIACCHUKaMU U KU3HH; MBICIIH
yauTeNeM. THIIOTE3a K: Pabora B
MaHCTIEPMHUU; napax-
TUIOTE3a obcyxienue
OMOXMMHUYECKON | pe3yJbTaToB
9BOJTIOIINH). n1abopaTopHOi
paboThI, yMeHHE
BBICKa3bIBaTh
CBOU MBICIIH.

61 | PazBurue YUHM | PasBurue Onpenenstor YwMerts Ha3biBath | P: BHOCAT OcMBbICTUBAIOT IIpe3enTa- 851
HpeﬂCTaBHeHI/Iﬁ HpeﬂCTaBHeHI/If/i 0 MMOHATHS OTalbl PA3BUTHA HeO6XOI[I/IMLIe CANHYIO aus «HpOI/IC'
o NPOUCXOM/IEHHH | «KOALEPBATHI», TIPEACTABIICHUI 1| IOTOJIHEHNS, TIPUPOTHYIO XOXKIICHHUE

OCHOBHBIE 3TaITbl | BBIACISIOT U LEJIOCTHOCTh KHUZHU»
MIPOUCXOXKACHU KHU3HH. «IIPOOHOHTEI,
C Pa3BUTHS XKHU3HU | OCO3HAIOT TO, YTO
1 JKU3HH. BpPEMEHH «THIIOT
3 OBPEMCHHOC oresa Ha 3emie. MOJITIEXKUT
CoBpeMeHHOE COCTOSIHHE CUMOHOTHYECKOTO Tunoresy YCBOEHHIO.
COCTOSIHUC HpO6J'IeMLI MPOUCXOKACHHUSA a61/10reHH0ro II: CTPYKTYPHUPYIOT,
po0IIeMbI 9YKapUOTHYECKHUX 3apOXKIEHHS yueOHBIH
KJIETOK», «THIIOTE3a KH3HH H €€ Mmarepual,
TPOHCX 0K IHHS! SKCIEPUMEH- BBIJICJIAIOT B HEM
TaJIbHOE IJIaBHOE
JYKapUOTUUECKUX
noareepxaeHue | K: Bocnpunumarot
KICTOK 1 MX (rumoresa nHdopmanuio Ha
OpraHoOnJ0OB IIyTEM Omnapuna — CIyX, OTBEYaTh Ha
BITYMBAHUS Xongeiina). BOIIPOCHI yYUTENSA
KJICTOYHOU COBpeMeHHHe
MeMOpaHBbI», THIIOTE3bI
MIPOUCXOKACHUS
«IIPOTEHOTY, POHCXOXIE
JKU3HH.
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«3ybaKTepumn»,
«apxebakTepum».
XapakTepusyoT
OCHOBHBIC JTaITbI
BO3HUKHOBCHUS U
Ppa3BUTHS KU3HHU HA
3emite.
OnwuceBaOT
TTOJIOKECHHUS
OCHOBHBIX THIIOTE3
BO3HUKHOBCHUS
KU3HH.

CpaBHUBIOT
THIIOTE3bI
A.W.Omnapuna u Jx.
XoJaeiHa.
Ob6cyxnaroT
TpOOIEeMBI
BO3HUKHOBCHUS H
Pa3BUTHS XKU3HU C
OJTHOKJIACCHUKAMU U

yUUTEeNeM
62 | PasBurue Kb OcHoBHBIE 3Tanbl | Onpenensror YMeTn P:Camocrositens- | Yuurecs KII3Y, 8§52,
JKU3HU Ha Pa3BUTHUS KU3HU TIOHATHS «Ipay, Ha3bIBATh 3Pl U | HO OOHAPYKUBATh | MPU3HABATH HH]. odop-
3emie. Dpbl Ha 3emie. Dpbl «epuoy, «noxay, | EPHOABL 1 GOpMyIHMPOBATE | MPOTHBOpE M- PaGota | \ireppe
N V- o KpYIIHbIE mpobieMy B BOCTb U IIpesenTa-
JpeBHEHIIeH 1 JpeBHEHIIEH 1 «KaTapxei», o JICHTHI
. . - apoMopQ o3kl KJIACCHOH 1 He3aBepIIeH- st «Opbl

ApCBHCH AIPCBHCH AKU3HH «apxeu, XapaxTepuzo- WHIMBUIYaJIbHON | HOCTh CBOMX npesueii- | PPEMCHH
KU3HU «HpOTEPO3OU», BaTh COCTOSIHHE | y4eOHOM B3[UISIOB Ha mel u

«Iajeo3oi», OpPraHUu4YeCKOrO ACATCIIbHOCTH. MHp, JIpeBHEM

«Me3030i1», MHpa Ha IT: IIpencraBisiTh | BOBMOXKHOCTh JKU3HI

«KaitHO30ii», HPOTSHKEHUN nndopmanuio B UX U3MEHEHHUS.

«ITaNIEOHTOJIOTHS, apXCHCKON OPBL, | BIIC

o Ba)kKHe#HIIHe KOHCIIEKTOB,
«KeMOpHUit»,
apoMopdo3bl Ta0JINII, CXEM,

«OPIOBHK», «CHIYPY, | 4y eiickoi, rpadbuKoB.

«ICBOH, «KapOOH», NIPOTEPO30KC- AHaTU3UPOBATB,

«TIEpMBbY, KOH 1 CpaBHMBATb,

«TPUITOOUTBIY, MaJIe0301UCKOM Kiaccudumpona

«PUHUOPUTHD», 9p Tb 1 0000maTh

TIOHSTHSI.

«KHUCTETIEPhbIC pI)I6LI>>,

K: OrcranBas
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«crerouedaib,
«UXTHOCTETW»,
«TepamncuIb».
XapaKTepu3yroT
pa3BUTHE XKU3HU Ha
3emiie B 3pbI
JIpeBHEMIIEN 1
JIpEBHEU KU3HU.
IIpuBonar npumepsl
OpPraHU3MOB,
HaCEeJABIINX 3eMJTI0
B 3PBI APEBHEHUIIEH U
JIPEBHEN KU3HMU.
VYcranaBnuBaoT
NPUIHHHO-
CIIEZICTBEHHBIE CBSI3U
MEX]y YCIOBHSIMU
Cpenbl OOUTaHUS U
JBOIIIOLIUOHHBIMHU
mpoueccamMu y
Pa3IUYHBIX TPYIIII
OpPTraHU3MOB.
CMBICIIOBOE YTEHHE C

CBOIO TOYKY
3peHus,
HPUBOJHTh
apTyMeHTBHI,
HOATBEPIKIast UX
¢baxTamu.

MOCIIEAYIOLTUM
3aII0JIHECHUEM
TaOJINILIBI
63 | PasBurne PasButue xu3nu Onpenenstor VYMern P:Camocrosrens- | Yuurbes IIpe3enTa- 853,
JKU3HH B B Me3030¢ U TIOHATHSI «TPHACH, Ha3bIBATh 9Pbl U | HO OOHAPY)KUBATb | NPHU3HABATH ust IpoI0J-
Me3030e U KaitHo30e «@0pay, «Mem, TIEPUOJIBI; 1 pOpPMyJIUPOBaTh | TPOTUBOPCUUH- «PasButne | yopne
. KpYITHbIE npoOieMy B BOCTh U JKM3HH B
KaliHO30€ «ITUHO3aBPbI», - odop-
apoMop}o3bl 1 KJIACCHOM U He3aBepIIICH- M€3030€ U
«CyM4YaTbIe UIMO0AQIaNTAllUY | UHAUBUAYAJIbHONU | HOCTh CBOMX KalHO30€» MIICHHS
MJICKOITMTAIOIIMEY, Xapaxrepuzo- y4eOHOl B3IJIA/IOB HA JICHTBI
«IalleHTapHbIC BaTh COCTOSIHHE | JESATCIILHOCTH. mup, BpEMCHHA
MIIEKOITMTAIOIIIHE, opranuueckoro | II: IlpencraBnarbe | BO3MOXKHOCTh
«ITaneoreH, MHpa B Me3030¢€, | HHPOPMAIUIO B HX U3MCHCHUS.
«HEOTEHY, OCHOBHbBIE BHUC
apoMop(O3kI U KOHCIICKTOB,
«aHTPOTIOTE€H.
X HAMOAfANTAIldd, | TaOJIHII, CXEM.
apaKkTepu3yroT pa3BUTHE KU3HU | AHAIU3UPOBATH,

OCHOBHEIE IICPHOJEI B KaifHO30¢€. CpaBHUBATh,
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Pa3BUTHA KU3HU Ha 3HaTh KJIAaCCUPUITUPOBA
3eMJie B ME€3030€ U OCHOBHBIC Th 0606H13TB
KaiiHo30e. HaTIpaBJICHUSA TTOHSATHS.
TIpUBOIAT IPHMEPEL SBOIOLHH COCTa:'ISJI}ITB TUTaH
pacteHui u 1 OT4ET
OpTaHHU3MOB, JKUBOTHBIX. 9KCKYPCHH.
HACeJIABIIHNX OOGBACHATD K: OtcrauBas
3eMITI0 B KaHHO30€ H | CMEHY CBOIO TOUKY
Me3030€. T'OCIIOJICTBYIO- 3peHus,
VYcTaHaBIMBAIOT IHHUX TPy HPHUBOAUTE
NpUHHHHO- pacteHuii n apryMeHTBI,
KHBOTHBIX MOATBEPXKIast X
CJIC/ICTBEHHBIE CBSI3U
(mpuBOOHTH ¢axTamu.
MEXAY YCIOBUSIMU TpUMeEpE).
Cpellbl OOUTaHus U
9BOJIIOLIMOHHBIMU
nporeccamMu y
Pa3IHYIHBIX TPYIIT
OpTaHU3MOB.
CMBICTIOBOE UTEHHE C
TTOCTIC Y FOIITIM
3aIOJTHCHHEM
TaOJIHIIBL.
PazpabarsiBatot
IUIaHaypoKa-
9KCKYPCHH B
KpaeBeauecKuil
My3eH.

64 | O6o6maro- i, JKcKypeus B ToToBAT OTUET 00 YMeTh naBath P:Ymerot Bribuparot Cocra-
LU ypoK- OKK KpaeBe4eCKUil JKCKYpCUH OIIPEACICHUC OpTraHU30BBIBATHL LCJICBBIC 1 BUTH
SKCKypCHst Myseit TEepMHHAM. BBITIONHEHHE CMBICJIOBBIE OTUET 06
«PassiTHe HaswbiBath 3aJaHUi YIHUTENs, | YCTAHOBKH B e~

9BOJIIOLIMOHHBIE | aHAIM3UPOBATH CBOMX
KUSHH Ha 9TaIbl B )KU3HU | PE3yJIbTAThI JEUCTBUSX U cn
Semiie» 3emin. cBO€l paboThl HA | IOCTYIIKAX.

Ilepeuncnats YpOKe.

HX CBOMCTBA U II: Ymeror

3HAUCHHE, BOCIIPOHM3BO/INTD

XapaKTepu30- nHpopmanuio mo

BaTh MaMsTH, 1aBaTh

0COOCHHOCTH. orpeziesieHune

TIOHSATUSIM,

CTPOUTH PCUCBEIC
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BBICKAa3bIBAHMS,

yCTaHaBIMBATh
HIPUYHHHO-
CIICICTBCHHBIC
CBSI3H.
K: Ymenue
paboTath B
rpynmnax,
00CyX/1aTh
65 | AHTpOIIOreHHOe YII AHTponoreHHoe Omnpenenstor YMeTh naBaTh P: PaGoras no Oco3Hatot Jlabopa- Ipesenta- | 8§54,
- BO3JICHCTBUEC HA BO3JICHCTBUE Ha TMOHATUSA OIIpeeIICHUE IUIany CIMHCTBO U mopHas uus OTYET O
66 ouochepy ouochepy. «aHTPONOreHHOE TepMHUHAM. CpaBHUBATBL CBOM | LCJIOCTHOCTD paboma: «AnTpono- | nabopa-
. JIEUCTBHS C OpraHusMa, .
Hoocdoepa. BO3ICHUCTBHUE Ha OmnwuceBaTh «Onenka TEHHOE TOpHOU
I 5 LETIBIO. BO3MOKHOCTb N 5
pHUPOIHBIE nochepy», OKONIOTHYECKYIO | (~pop ero KayecTBa BO3JICHCT pabore.
pecypcesl. «HOOChEpay, CHTYaLHUIO yueGHyo 3aaqy | mosHasaemoctd | OKPYXKaio- | BHE Ha
ﬂa6opamopHa,<l «OpHUPOAHBIC r.YIIbsIHOBCKA U Ha OCHOBE TOrO, Ha OCHOBE H.[eﬁ apupony»,
paboma: pecypesi». Y 1bsIHOBCKOU YTO YK€ U3BECTHO | AOCTHXKECHHI cpensl» JIyIIBL,
«OmeHka XapakTepu3yroT obnacTu. 1 yCBOCHO, 1 HayKy. npo3pau-
KadgecTBa YeIoBeKa KaKk TOT0, 4TO CIIe Ycranasiusaior Hast
. HEHU3BECTHO. CBSI3U MEXIY
OKpYyXKarouien OnocouuanbHOE . KIesias
Omnpenenenue HeTbi0 yueOHOM i
CpeapD> CYMIECTBO. NoCeNoBaTENb- | JIEATENLHOCTH U TUICHKA,
OnmceiBatoT HOCTH €€ MOTUBOM. Oemast
9KOJIOTHYECKYIO MPOMEKYTOYHBIX Oymara.
CHTYAaIHIO B T. LENEN C yUeTOM
VIIbSIHOBCKE | KOHCTHOTO
VY AbstHOBCKOM pesylnbTata.
CocraBienue
obJactu.
IIaHa U
Ycranasnnsaor TI0CJIE/I0BATEILHO
NPpUIAHHO- CTH JIEUCTBUH.
CJICACTBCHHBIC CBs3U HpeI[BOCXI/IIJ_[eHI/Ie

MEXIY
JIeSITEIbHOCTBIO
YeJIOBEKa U
3KOJIOTHYECKUMU
KpHU3UCaMK

pe3yibTaTta u
YPOBHS YCBOCHHUS.
Brigenenue n
0CO3HaHUE
y4aiumcs Toro,
YTO YK€ YCBOECHO
U 4TO €lIe
MHOJJIEKUT
YCBOEGHHUIO,
OIICHHUBaHUE
KadecTBa U
YPOBHSI YCBOCHHUSI.
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II: CamocTosiTenn-
HOE BBIIEJICHHE U
(dbopmynHupoBaHUe
[MO3HABATEILHOM
LETIH.

ITowck u BEIZE-
JIEHHE HEe00Xo0-
IUMOH HH(Op-
MaIu.
Pednexcus
c1oco0oB
JeNCTBUS,
KOHTPOJIb U
OILICHKA
MIPOLIECCOB
JIEATEILHOCTH.
Amnanus
00BEKTOB.
YcranoBienne
TIPUIHHHO-
CJIEICTBEHHBIX
CBsI3€l, CUHTE3 U3
JacTew,
00oCHOBaHHE.
Briasukenue
runores. Ux
000CHOBaHUE.
IlocTtanoBka u
pelieHne
mpobiem:
(dbopmynHupoBaHUe
mpobiem;
CaMOCTOSITEIILHOE
co3gaHue
c1oco0oB
peeHus
npoGeM
[TOMCKOBOIO
XapakTepa.

K: [InanupoBanue
COTPYIHUYECTBA-
oTpesieNieHre
nenei, pyHkunit
YYaCTHHKOB
00pa30BaTEILHOTO
mporiecca u
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croco0oB
B3aNUMOECUCTBHSI.
YMeHue noaHo u
TOYHO BBIPaKaTh
CBOH MBIC/IH B
COOTBETCTBMH C
3aJa4aMy 1
YCIIOBHSMU
KOMMYHHUKAIHSIMHU;
Bnanenue
MOHOJOTHYECKOH
M JTUAJIOTHYECKOMN
dopmamu peyn.

NuannmatusHOE
COTPYOHHIECCTBO
B TIOWCKE U cOope
HHPOPMALINH.
CwMmebIcI000pa3o-
BaHHE U
TeNernoaraHue.

67 | OcHOBBI YUHM | PamuonanbHOE Onpenenstor VYMeTh naBaTh P:Ymerot Oco3HaBaThb IIpe3enTa- 855,
palMOHAIBLHOTO MIPUPOJIONOJIB30Ba | TOHATHUS omnpeneseHue OpraHu30BbIBATH CIUHCTBO 1 LUs 3aJaHUs
HPHPOIOIIONB30 uue. O61IeCTBO «palMOHAIBHOE TEPMUHAM. BBITOJTHCHHIC INEIOCTHOCTD «OCHOBBI crp. 271

3aJaHU{ YUUTENSA, | OKPYXKAFOIIETo
BaHHS OJIHOPA30BOT0 MPUPOJIONOab30BaHn | Ha3wkiBath paruo-
5 5 aHATN3UPOBATh Mupa.
moTpeOIeHuUs e», «00IIeCTBO OCHOBHBIC P ———— BhicTpauBath HAJIBHOTO
OAHOPa30BOro TIPUHITHIIBI cBoell paboThl HA | COOCTBEHHOE HpUpOa0-
OTPeOICHUY. PAalMOHATEHOTO | ypOKE. [eIOCTHOE OJIb30Ba-
XapakTepu3yroT ucnonp3oBanus | Il: YmMeror MUPOBO33pEHUE HUSD
COBPEMEHHOE TIPUPOTHBIX BOCIPOM3BOIUTE | IIHA.
YeJI0BEYECTBO KaK pecypcos. HH(OpMALIHIO 11O
MaMsTH, 1aBaTh
«00IIIECTBO OOBACHATH
oTpeieieHue
OJIHOPa30BOTO MOHATHE TOHATHAM,
HOTPEOJICHUS. «O061mecTBO CTPOHTB PedeBbie
OO6cyxmaoT OJIHOPa30BOTO BBICKA3bIBAHMS,
OCHOBHBIE NIPUHITUIBI | TOTPEOTCHUS. yCTaHaBJIMBATh
PaLMOHAIEHOTO TIpU4HHHO-
TBEHHBI
HCIIOJIb30BaHUS CIICACTBE e
CBSI3U.
MPUPOIHBIX PECYPCOB
PHpOZ peeyp K: Ymenne
paboraTh B
rpyImmax,
00CyX/1aTh
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68 |O6oOmaronmit 1 OKK VYpoxk- Bricrynaror ¢ YMeTs naBaTh P: Ymeror Bribuparor
[YpPOK- KOH(I)epeHHI/Iﬂ COO6HI€HI/IHMI/I o OIIPCACIICHUC OpPraHn3oOBbIBATH LOCJICBBIC U
KOH(epeHIH Teme. [peacrasnsor | TEPMAHAM. BBITIONTHEHHE CMBICIIOBBIE

peayJIBTATH yueGHO- HassiBats 3aaHUH YIUTENs], | YCTAaHOBKH B
. OCHOBHBIE aHATM3UPOBATH CBOMX
HCCHeﬂOB"lTem’CKOH’ rio6aabHbIE PE3yNbTaThI JOEHCTBHAX U
IIPOCKTHOH po0eMbl cBOEil padOTHI HA | MOCTYITKaX.
JEATETbHOCTH YeJI0BEUEeCTBa, YpOKe.
nepeuncnsats ux | II: Ymeror
CBOMCTBA U BOCIIPOHM3BO/INTH
3HAYCHHE, nHpopmanuio 1o
XapaKTepu30- MaMsITH, 1aBaTh
BaTh oTpezieIeHHE
0COOEHHOCTH . TTOHSITHUSM,
CTPOUTDH PEUEBbIC
BBICKA3bIBAHMHS,
yCTaHaBIHNBAThH
MPUYUHHO-
CIIC/ICTBEHHBIC
CBSI3MH.
K: Ymenue
paboTath B
rpynmnax,
00CyX/1aTh

Hroro: 68 yacon

YciaoBHBIE 0003HAYCHHSA:

YHUHM - ypok u3y4eHUus1 HOBOI'0 MaTepHaJia;

VYII - ypoKk npakTHKYyM;

YU - ypok ucciaenoBanme;
Kb — komOnHNpOBaHHBIN yPOK;

KOO - ypok 0060011eHUs1, KOHTPOJISI U KOPPEKIUN 3HAHUIA.
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PABOYAS [IPOTPAMMA
(ID 362695)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»

1St oOygaromuxcs 8 — 9 KiaccoB

HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJC€HA Ha OCHOBE TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttaxxke Ha OCHOBE (QeaepanbHON pabouyeld MporpaMMel
BOCITUTAHMS U C YUETOM KOHIIEIIIUU TIPEToaBaHus yueOHOTO MpeaMeTa « XUuMUs
B 00pa3oBaTeIbHBIX opranusaiusiax Poccuiickoit denepannm.

[Iporpamma mo XxuMuu 1aéT TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUSA OOYYAIOIIUXCS CpPEICTBAMHU y4eOHOTO
npeaMera, yCTaHABJIUBAET o0s13aTenbHOe peIMETHOE coaepKaHue,
peaycCMaTpUBACT pacCHpeieieHUEe €ro IO KilaccaM U CTPYKTYPUPOBAHUE TIO
pazienaM M TeMaM IMpOorpaMMbl IO XMMHUHM, OIPEACISIET KOJWYECTBEHHBIE W
Ka4ueCTBEHHBIE XapaKTEePUCTUKHU coZepKaHUs, PEKOMEHIyEeMY1O
MOCJIE0BATEIbHOCTh ~ M3YYEHHS XUMHHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolmuxcsi, ONpeae/sIeT BO3MOXKHOCTH —TpeaMera s
peanu3anuu TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMS, a TaKKe TPEOOBaAaHUU K
pe3yibpTataMm 00y4YeHHs XMMUHU Ha YPOBHE LieNIel U3yYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON MEATEIbHOCTH OOYYaromerocss MO OCBOCHHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XWMHH CIY’)KHT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHUA O MaTePUATHHOM €IWHCTBE MHPA, BAKHYIO
poJib UTrparoT (POpMHUPYEMblE XMUMHEH MPEACTABICHUS O B3aUMOIIPEBPALIECHUIX
SHEPIUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJIE, O IMyTSAX PELICHHs TI00abHBIX
MpoOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, YHEPTreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacCHOCTH, MPOOJIEM 3IPAaBOOXPAHEHHSI.

N3yuenne xumun:



CrOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITENbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEeATeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0y4aIONIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlaHHbIE HampaBlICHHs] B OOYYEHUU XUMHH OOECTICUMBAIOTCS CIEM(PUKOM
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  TEAaroruyeckKu
aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAYKU XMMHUHM Ha OINpPEeIEHHOM dTare e
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYArONTUMUCS CHCTEMBbI TEPBOHAYAJIBHBIX TOHATHH XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM UM HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHSATHIA
OpraHUYeCKOW XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO XUMHUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ mzydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CHUCTEMBbI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUN O XUMUYECKOM
peakuuu. OO0e 53TU CHCTEMBI CTPYKTYpHO OpPTaHW30BAaHBl [0 MPUHIHUITY
MOCJIEIOBATENIBHOTO Pa3BUTHUSI 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUYECKONM JUCCOUMALMMU BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHUA pacCcMaTPUBAIOTCS HAa OCHOBE SMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIHHO OT OJJHOTO
YPOBHS K JpPYyromy, BBITIONHSS (QYHKIUKW OOBSICHEHHS W TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISIONICH HAYYHOU KApTHUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpUpPOAIbl, LIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO H



MeTOoJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU TMPOUCXOAUT C MPUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXKalomuil MUp,
«buonorus. 5-7 knaccel» u «Pusmuka. 7 Kiaccy.

[Ipyu wu3yyeHMH XUMUU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATeIbHOCTH 4YEJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya ydyeOHOTo mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XUMUUYECKHX
3HAHUN — BaKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKd, B
npuoOIIEHNH K HAyYHBIM METOJIaM T[IO3HAaHUS TIPU M3YYCHHU BEIIECTB U
XUMUYECKUX peakinii, B (GOPMUPOBAHUU U PA3BUTUU TO3HABATEIBHBIX YMECHHUUN U
UX TPUMEHEHWH B Y4YCOHO-TIO3HABATEIBHOM M  Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHU TIpaBWi 0e€30mMacHOro oOpalieHusi C BelIeCTBaMU B
MTOBCETHEBHOM JKHU3HHU.

[Ipu u3ydyeHMM XUMUM Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHMs BaXKHOE
3Ha4YCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CaAMOCTOSITEIILHOMY NPUHSITHIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHCTEMaTH4YecKOoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAHMS, (POPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrniedueHne YCI0BUH, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMHUCS
OTbITAa Pa3HOOOPA3HOW MEATETHPHOCTH, TMO3HAHUA W CAaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAYECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ((dopmupoBanue o0O0medl (YHKIMOHATBFHOM ¥ €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW >KU3HU W
TPYZAOBOU AEATEILHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOMMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
MMOHUMAHHSI 1IEHHOCTH XUMHWYECKUX 3HAHUU 71 BBIPAOOTKH HKOJIOTUYECKU
11eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOLIEH MTPUPOITHON CPEIbI;

—pa3BUTHE MOTHBAllMA K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOECHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(Uis M HAMPaBICHHOCTH TATbHEHUIIIETO
oOy4eHusl.

OOmiee YWCIO 4YacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MosnspHasimacca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMuYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Meja ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/IelIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJICIIE MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
coiictBa (peakuuun rtopeHus). Oxcunabl. Ilpumenenuexkucnopona. CrocoOb



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XUMHYECKUM YPaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
PonbpacTBOpOB B mpupose U B KU3HUYETOBEKa. KpyroBopoT BOAbI B MPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue MW XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COETUHEHHM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHus ropeHust (mokapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTpieM ®  KajblueM) (BO3MOXKHO  WCIIOJIb30BAHHWE  BHJICOMATECPHAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpaau3aluu, IOJYYEHHE HEePaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKAsi CBSA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEpHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepuUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxenuro B [lepuoanueckoint cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTUA Haykh W mnpaktuku. [[. V1. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucneHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lorsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ pPEAKIMA € HCMOOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE AIIEKTPONPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHasgKMCIIOTa, XWMHYECKHUECBOMCTBa, IOJIydYeHHE, IpUMEeHeHHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Azncopbuus. Kpyrosoporyriepoaa B npupone. OKCuabl yriepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, IMOJIYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUYECKHE CBOWCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOMOIeHUE TIpolriecca OOyTIMBaHUs caxapa MoJl IeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydyeHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHEe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMma, HaxoxkaeHue B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupoae. PU3MYECKUE U
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPUANOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPECHHE, MOJICJNb, SIBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHUECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAllUd U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaIHe o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpPaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENbHBIX 3a7]a4, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIEACTBUH MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IudHOro pojia,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPpU paboTe ¢ BEUIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O LIEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCyxAcHus (MHAYKTHUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI I (DPOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ylbTat, (OPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MMOJYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENIbHOCTH MH(DOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXIaeMol  TeMbl, (QOPMYIHpPOBAaTH CBOM  IPEIAJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIuu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PpPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccOBas JIOJs BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HA4YEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsi OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMaTH3aluio, Kiaccudukaiuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWjaM  MOJb30BaHUS  XMMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, B3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHUH, MPEACIbHO IOMYyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MaljiblX MEePHOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX SJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIli MBICIIUTEIBHON JesSTEeNbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpPeCyp
11 0 bI bl
ChlI
Paszgea 1.1lepBoHavyabHbIeXUMHYECKHETIOH S TUS
Xumuss — BakHast 00J1aCTh
. bubnuorexa [JOK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BemecTBa n xXuMHu4YeCcKHuepeaKIuu 15 1
B peaxil https://m.edsoo.ru/7f41837c
Hroronopazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 B LK I §) 6
O3AYX. BHCIOPOL. LIOHATHE 0 OKCHAAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B JI 8 1
OZIOPOL LIOHATHE O KHCIIOTAX H COIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroronopaznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuectBouacon
araus DJleKTPOHHBbIeHN(PPOBHIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
yeHus areJibHblepecypchl
/ ero | epadorsnl epadoThl
n

1 [Ipenmer xumuu. Poms xumun B 1 bu6mmoreka [{OK
JKU3HU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpUu 1 1 bubnuoreka [JOK
puEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL M MOTSEARE https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U cloKHBIEBEIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIIecTB. XuMHuUecKas hopmyIa.

bu6mmoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmorexa HOK
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COETMHECHNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemniecTsa. Moub. bu6moreka [IOK
Monspaas macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCKre U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
15 .
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIICCTBA TI0 YPABHCHUSAM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 €aKIMi (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [JOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTICTUCT O6ogII eHUE U bubmorexa HOK
H AT, IVH https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusI3HaHU I
20 | KonrtpoasHas pabora Nel mo teme bubnuorexa LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bu6mmoreka [IOK

21 Bo3ayxa. Kuciopox — smeMenT u
X poat https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckre U XUMUYECKHE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuotexa [JOK
OKHUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
IonsiTe0OOKCHIAX
CriocoObl ostydeHus: KUCI0po/ia B

23 | mabopaTopuu M MPOMBIIUICHHOCTH bubamorexa [OK

) https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

94 | PEAKLHH, NOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEAKITHIX
Tommmso (HedTh, yroab U METaH).

25 3ar HSHCI-EI/qul;OS o a, CII0COOBI lro bubmorexa HOK

P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenue u cobupanue bubmmorexa [IOK
v p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHUCTBY»

97 Bomopoa — snemeHT u ipoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XUMUYECKHE

28 CBOMCTBa BOJAOPOJA bubmorexa LIOK

AIOPOAa. https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogopoaa
29 IToHATHE O KHCIIOTAX U COJISIX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl nosTy4eHus BOAOPOa B

bubnuoreka [IOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «l?lon CHHEC U I():061/1 aHHE BOJIOpOIa bubmorera [JOK
7 o HOPOAa, https://m.edso0.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJIMYECTBA
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucienus o06EMOB ra3os 10
34 ABHEHHIO pPeaKIH Ha OCHOBE bubmorera [JOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHUI Ta30B
35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsarue 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIIICHHBIS bubmuoreka [{OK
pactBOpbl. MaccoBas J10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 mo teme
38 «IIpuroroBieHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHast padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonpopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosmydyenune u XuMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bu6mmoreka [{OK
KJIacCU(UKAIs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee?
Conu (cpennue): HOMEHKIATypa,
46 cnocof(iblz nlim )GHI/IH XI/IMI/I‘IZSKI/IG Bubamorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTruueckast padota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bubnuoreka [JOK
mo TeMe «OCHOBHEIE KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHCHHIN
I'eHeTn4eckas CBSI3b MEXKITY
bu6mmoreka [JOK
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o0menue u bubmuoreka [JOK
cUcTeMaTHU3alsI3HaHU I https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorexa OK
. P https://m.edsoo.ru/00ad9ela
COCJTMHECHUI
51 | IlepBble MOMBITKH KJIACCU(PUKALUU bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

52 XUMHYECKUX emeHToB /1. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpymnImbl, TOATPYIIIHI brbmmorexa [OK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK
55 aToMoB 3J5ieMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6hc
cuctemsl /1. 1. MennaeneeBa
XapaKkTepucTuKa XUMUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KCHHUIO B bubnuorexa [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuoreka [JOK
N. MenpaeneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DIEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnuoreka [JOK
MHYECKUXAIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HonHasXHMIeCKaACEA3D https://m.edsoo.ru/00adac34
50 KoBaneHTHasNOIIpHAIXMMUYECKAsAC bubnuoreka [IOK
BSI3b https://m.edsoo.ru/00adaab8
61 | KoBaneHTHasHENOIAPHAIXUMUYECKA bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab9

SACBS3b
bu6mmoreka [{OK
62 CrenepoxncaeHus . https:// m.edsocI)_.[ ru/00adae28
63 OKucIuTeIbHO- 1 bu6mmoreka [{OK
BOCCTAaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsocl)_.lru 100adb076
KonTt 0
5 | Orpemenmn |y bubmiotexa LOK
X HMITCCKAICES by https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIHs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [JOK
CHCTEMAaTH3alMs 3HAHHUI https://m.edso0.ru/00ad9ch?2
68 PeseprubrIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alIMs 3HAHHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpoHHbIeU(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YyeHHus BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
0
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [IOK
cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
«IToBTOpEHUE U yriyONeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii 1 bubmuoreka [JOK
0 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaAKIIHUIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
@DaxTopsl, BIUSIOUINE Ha CKOPOCTh 1 bubmmorexa [JOK
Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUy U MOJIO0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XHUMHUYCCKOTO paBHOBCCHUS

9 OKHUCIIHTEIBRHO- bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2NEKTPONUTHYECKON

10 mucconuanmy. CHIbHBIE U CIIA0bIE bubnmorexa LOK

) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MonHbleypaBHEHUIPEAKIINI bubnmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubnmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa TOK
pedl p https://m.edsoo.ru/00add8h2
IIUCCOLIMAINN
14 [TousaTre o ruapoOIU3ECOIIEN bubmmorexa TOK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O06001IeHre U cUcTeEMaTU3 a3 HAHNUI
m t https://m.edsoo.ru/00addd12

16 [IpakTtuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmorexa HOK

p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHUYECKUEPEAKIIUN B paCTBOPaX»
OO011as XxapakTEpUCTUKA TaJIOTEHOB.
18 an:jnqecfne CBlz)I‘/'ICTBa Ha IpUMepe bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMCIIOTa, bubnuorexa [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

bu6mmoreka [{OK

20 «ITonyyeHue COJITHOM KHMCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
Berarcnenus o ypaBHEHUSM
21 | XUMHYECKHX PCAKLU, €CJIU OJUH U3 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOIU(GUKAIIAHA CEPHI.
23 HaxomljleHHe cepel I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa TOK
P UH https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne u XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 ITOJIyYCHHS CEPHOU KHUCIOTBI bubmotera [JOK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brrunciienue MaccoBoii 10711 BbIXoa bubmuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka IeMeHToB VA-
og | TPYMIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoe, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubnuoreka [IOK

29 CBOWCTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuaeckas padora Ne 3 mo Teme

30 «l?lonyquHe al\fMI/IaKa, U3y4CHHE €TO bubamorexa [OK

. https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuoteka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 | yroGpenui. bubmmoreka [IOK

. https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsi3HEHUEOKPYKAOIIIEHC
penpICoeTMHEHUSIMHA30Ta
Docdhop. Oxcnn bocdopa Hu
33 (bOC(%)OII;)Haﬂ KI/ICJ‘I((l))Ta,q)(bI/l:BI/I(‘I\é)CKI/IC u brbmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u
VYraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [JOK

35 .

(dbu3UYeCcKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

N bubmuoreka [JOK
37 | VromsHas KHCIOTa €€ conu https://m.edsoo.ru/00ae006¢
38 | IIpaxTtuueckas padota Ne 4 o Teme bubnuorexa [IOK
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"[lonydeHune yriekucioro rasa.

KauecTBeHHas peakuus Ha kKapOOHaT-
n

https://m.edsoo.ru/00ae027¢

HOH
[TepBoHauanbHBIC TIOHATHS 00

39 OpPraHNYECKUX BEIECTBAX KaK O bubmmorexa [TOK

P https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u erocoesuHeHUs bubmiorexa HOK
P https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 IO TEME bubnuorexa [JOK
«BasxkHelne HeMeTaluIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUD
KonTponsnas padora Ne3 no teme

. bubnuorexa [JOK
42 «Baxnennine HeMeTaIbl 1 UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
duznyeckecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
. . bubmuoreka [JOK
44 DIEKTPOXUMHUYECCKUHN Pl HAPSHKCHUH
https://m.edso0.ru/00ael1156
METAILIOB
O61ue crnocoObl MOTYYeHUS] METAJLIOB.

45 Crinasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKLIUH, €CIIU OJUH U3 https://m.edso0.ru/00ael1156
pEareHToB COJAEPIKUT MPUMECH

bu6mmoreka [JOK
46 | IloHsTHE O KOPPO3UHUMETAIIOB

https://m.edso0.ru/00ael278



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubnuoreka [IOK

47| Mlenounsiemeraitel https://m.edsoo.ru/00ael4b2
48 | Okxcuabl ¥ TUAPOKCHIIBI HATPUS U KaJIHsI bubamorexa [OK
https://m.edsoo.ru/00ael4b2
49 [lenoyHo3eMeNbHBIE METAIIIBI — bubnuorexa [JOK
KaJIBLIMM U MarHuu https://m.edsoo.ru/00ae15e8
50 BaxnaenmnmmecoeTMHEHUIKATbITHS bubmmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 | OO6o6uieHue U cucTeMaTH3alUI3HAHUT
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o Teme
53 "YKEcTKOCTE BOJBI M METOIEI €€ bubmmorexa TOK
P— https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
o4 | AmoMunui https:// m.edso;I ru/00aelc64
55 AmMmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o6 | Heneso https:// m.edsoc%.I ru/00aeld86
57 OKcupl, TUAPOKCHIBI M cotn skene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AUI3HAHU N
[IpakTuueckas pabota Ne 7. Pemenue
gg | OKCTEPUMEHTANLHBIX 32711 11O TEME bubnunoreka [JOK
«BaxHelnre MeTaIlIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
60 | BbruncieHus No ypaBHEHUSIM bubnuoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3
pEeareHToB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusMaccoBON0MBBIX0AAPO T

https://m.edsoo.ru/00ael 750

YKTapeakInu
61 | OO6oOuIeHHe U CUCTeMAaTH3AUSI3HAHHA 1
KonTponsnas pabora Ne4 o teme
62 | «BaxHelre MeTaIIbI U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC bubnuorexa [JOK
64 1
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3KOJIOTrHYECKUX 1 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., Octpoymon WN.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»
* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB W.I"., Cnaakos C.A., AKimoHEepHOE 0OIIECTBO

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






IHosicHuTebHAA 3aMICKA
Pabouas mporpamma yueOHOTO Kypca Mo XUMHH Ui 9 Kiacca pazpaboraHa Ha Ha ocHoBe PI'OC
BTOPOTO TOKOJICHHUS, PUMEPHON MPOTpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMs MO0 XUMHHU , [IpumepHOi
MIPOrPaMMEI CpPeIHEro (MOJIHOTO) o0miero oopazoBanus 1mo xumuu (6a30Bbid ypoBeHb) 2019 1. u aBTOpCKOI
[Tporpammel kypca xumuu i 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX YyUpexaAcHU (6a30BbIl ypoBeHB) O.
C. TI'abpuensna 2019 r..
JlanHasi mporpaMma KOHKPETU3HUPYET COJAEp)KaHUE CTaHAapTa, NaéT paclpeaeiacHue y4eOHbIX 4acoB
[0 pasjenaMm Kypca, MOCIEI0BaTENIbHOCTh H3YUEHHUST TEM U pPa3feiioB € YYETOM MEXKIPEIMETHBIX U
MPEAMETHBIX CBSI3€H, JIOTMKKA Y4eOHOIrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH ywammxcs. B mporpamme
omnpeneneH nepeueHb JeMOHCTPAIMM, Ja00OPATOPHBIX OMBITOB, MPAKTUUYECKUX 3aHITHI M pacyETHBIX 3a/ad.
OO0mas xapakrepucTuka yueOHOro npeamera.

OcoOenHocTH coaepxkaHusl OOydeHHs] XMMHHM B OCHOBHOM IIKOJIe 0OYCIIOBJIEHBI CIIEHU(PUKON XUMHUU
KaK HayKd U IIOCTaBJIEHHBIMHU 33JJa4aMHU.
3anauu:
1.ChopmMupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XUMHH

BocnuTeiBath 00111€4€I0BEYECKYIO KYIBTYPY

3. Yuute HaOMI01aTh, IPUMEHSTH MOTY4YE€HHbIE 3HAHUS Ha MIPaKTHKE

OCHOBHBIMH MTPOOJIEMaMU XUMUU SABISIOTCS MU3YyYEHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, MOJIyY€HUE BEIIECTB C 3a/laHHBIMM CBOWCTBAaMH, MCCIEJIOBAHHE 3aKOHOMEPHOCTEH
XMUMHMUYECKUX peaKlui U MyTed YIpaBlIeHHWs UMHU B LENSIX MOJY4YeHHs BELECTB, MaTepHalioB, sHepruu. B
paboyeil mporpaMMe HallId OTPaKEHHE OCHOBHBIE CO/Iep)KaTeIbHbIE JTMHUHU:

BemecTBo- 3HaHMS O COCTaBe U CTPOCHHMM BEIIECTB, MX BAXKHEHIINX XUMHUYECKHX U (U3MYECKHUX
CBOMCTBAx, OMOJOTHYECKOM JIEHCTBHUU;

XuMHYecKasi peakUMsi —3HAaHHUS O YCJIOBHUSX, B KOTOPBIX MPOSBISIOTCS XHMHUYECKHE CBOICTBa
BEIIECTB, CIIOCOOBI YIIPABICHUS XUMUYECKUMU MPOIIECCAMU;

IIpumeHeHne BelecTB-3HAHUS  OMBIT MNPAKTUYECKOHN JEATEIBHOCTH C BEIIECTBAMH, KOTOPBIE
HauboJiee 4acTo ynoTpeOJsatoTCs B MOBCEAHEBHOM KH3HH, IIMPOKO HCIOJIB3YIOTCS B MPOMBINIJICHHOCTH,
CEJIbCKOM XO3sIIICTBE, TPAHCIIOPTE;

SA3bIK XUMHM —CHCTEMa BOKHEHIIMX MOHATHI XUMHUHU U TEPMUHOB, B KOTOPBIX OHU OIHCBHIBAIOTCS
HOMEHKJIAType HEOPraHUYEeCKUX BEUIECTB, XUMUYECKHE (OPMYIIbl M ypaBHEHUS, a TAaKXKe IIpaBUiia epeBoIa
nH(OpPMALIUY C €CTECTBEHHOTO SI3bIKa Ha SI3BIK XUMUU U 00paTHO.

ILleHHOCTHDBIE OPHEHTHPHI COJEPKAHUS YUeOHOT 0 MpeaMeTa:

*  pa3BUTHE JIMYHOCTU 0OYYAIOLIUXCSI, X UHTEIIEKTYaTbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAHHUE,
(dbopMHpOBaHKE Y HUX TYMaHUCTUYECKHX OTHOIIEHUH U 3KOJOTUYECKH 1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY
U TPY/AOBOH EATEIbHOCTU

*  (dopmupoBaHHE YMEHHIl OpraHHU30BBIBATH CBOW TPy, MOJB30BAaThCA YYEOHHUKOM, JIPYroi
JTUTEPaTypoil, coOII0aaTh paBuiIa paboThL;

*  (opMHpOBaHHE OCHOB XHMHUYECKOTO 3HAaHHMS — BaXKHEMIMX (PakTOB, MOHATUN, XUMHUYECKHUX
3aKOHOB U TEOPHUH, sI3bIKAa HAYKH, TOCTYIHBIX yJalUMcsi 00001IeHUI T MUPOBO33PEHUECKOTO XapaKTepa;

*  pa3BUTHE YMEHUH HaOmOAaTh U OOBSICHATHP XUMHUYECKHE SBJICHHUS, MPOUCXOJAIINE B
nabopaTopHu, Ha MPOU3BOJICTBE, B IOBCETHEBHOM KU3HU;

*  (¢opmupoBaHHe yMeHHUIl Oe30macHOro ooOpamieHus C BeIIEeCTBaMH, HCHOJIb3yEMBbIMU TIPH
BBINIOJIHEHUH HECITIOKHBIX XUMHUYECKUX OIBITOB U B IOBCEAHEBHOMN KU3HU;

*  (¢opmHupoBaHHE  YMEHMH  CpaBHMBATh,  BBIWIEHSATh  CYIIECTBEHHOE,  yCTaHABIIMBATh
NPUYMHHOCIICACTBEHHBIE CBSI3M, JejaTb OOOOMIEHHs, CaMOCTOSTENIbHO MPUMEHSTh, IONOJHATh H
CHUCTEMATHU3UPOBATh 3HAHUS;



*  BpIpa0OTKa y yyalluMXcs MOHUMAaHUS OOLIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XUMHUH, a TAKKE
dbopMupoBaHMEe y HHX OTHOLICHHS K XHUMHHM KaK BO3MOXKHON obOnactu Oyaymieid npakTU4ecKoi
NESITENIbHOCTH;

B kauectBe (opM MPOMEKYTOUHOM aTTECTAlMM YYAIIMXCS HCIOJIB3YIOTCA —TPaJUIIMOHHBIC
JMAarHOCTHYECKUE M KOHTPOJbHBIE pPabOTHI, Pa3HOYPOBHEBBIE TECTbI, B TOM YHCJE C HCIOJIb30BAaHHEM
KOMIBIOTEPHBIX TEXHOJIOTHIA.

B cootBeTcTBHU € y4eOHBIM IJIAHOM Ha MU3y4EHHE XUMUU B 9 Kilacce OTBOIUTCS 2 yaca B HEJENo, 67
yacoB B roj. Peanm3anus maHHOW TpPOTpaMMBbI CHOCOOCTBYET HCHOJB30BAHHUIO PAa3HOOOPa3HBIX (Gopm
OpraHM3anuy y4eOHOro Ipoliecca, BHEIPEHHUIO COBPEMEHHBIX METOJOB OOy4YeHUs U IMeIaroruuyeckux
TEXHOJIOTUH.

[Iporpamma paccumtana Ha 68 yacoB B roja (2uaca B Hemento). [Iporpammoit mpemycMOTpEeHO
MIPOBEJICHUE:

- KOHTPOJIBHBIX PaboOT 5 yacoB

- IPaKTHYECKUX padboT 6 yacos

OcHoBHOHM (opmoil opraHuzanuu y4eOHOTO TIpollecca SIBJISIETCS KIACCHO-ypOdHas cucreMa. B
KayecTBE JIOMOJHUTENIBHBIX (OpM OpraHu3zaluud o0pa30BaTENBLHOTO IpOLeccCa HCIMONb3YeTCsl CHCTEMa
KOHCYJ’IBT&HI/IOHHOﬁ MNOAACPKKHU, HWHAWMBUIAYAJIbHBIX SaHﬂTHﬁ, CaMOCTOATCIJIbHAs pa60Ta ydqamuxcsa C
HCIIOJIb30BAHUEM COBPEMEHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHH. OpFaHI/IBaHI/Iﬂ COIIPOBOXKIACHUA YyUallIUXCA
HalpaBJIeHa Ha:

- CO3JIaHUE ONTHUMANIbHBIX YCIOBUIN 00y4YeHHUS;

-MCKJIIOUYEHUE TICUXOTPaBMUPYIOLIUX (DAKTOPOB;

- COXpaHEeHHe MCUX0COMATHUYECKOTO COCTOSIHUS 3J0POBbs YUaAIIUXCS; - Pa3BUTHE
MOJIOKUTEITFHOW MOTHBAIIMM K OCBOCHHIO MPOTPAMMBI; - pa3BUTHE UHIUBUIYAIbHOCTH
1 OJIApEHHOCTH KaXXJI0TO peOeHKa.

Pabouass mporpamma mpemycMaTpuBaeT (GOPMHUPOBAHHE Y YYAIIMXCA OOMICYy4eOHBIX YMEHHUH |
HABBIKOB, YHHBEpPCAJIbHBIX Y4YEOHBIX IEMCTBHI M KIIOYEBBIX KOMIIETEHIIMI: YMEHUE CaMOCTOSITENIbHO U
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO II03HABATENIbHYIO JEATEIbHOCTH;, HCIOJb30BaHUE DJIEMEHTOB
MIPUYMHHO-CIEACTBEHHOTO U  CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHalIM3a; OIpeAeieHHEe CYIIHOCTHBIX
XapaKTEePUCTUK U3ydaeMoro oObeKTa; yMEHHE pa3BepHYTO 0OOCHOBBIBATH CY)KJICHUS, /1aBaTh OINpPE/ICICHHUS,
MIPUBOJIUTH J0Ka3aTeNIbCTBA; OLIEHWBAHHWE U KOPPEKTHPOBKA CBOEr0 IMOBEJEHUS B OKpyKawileM Mmupe. B
9TOM HaNpaBIIEHUH MPHOPUTETAMU SIBJSIOTCS: HCIOJNB30BAHWE JJIsi TO3HAHUS OKPYXKAIOIIero MHpa
Pa3IUYHBIX METOJO0B (HAOMIOJCHMS, W3MEPEHUS, OMBITHI, AKCIEPHUMEHT); MPOBEICHUE MPAKTUYECKUX U
1abopaTopHBIX PAa0OT, HECIHOKHBIX SKCIIEPUMEHTOB U OMHCAHHE HMX PE3YJIbTAaTOB; HCIOJIb30BAaHUE IS
pelIeHUs TO3HABATENbHBIX 3a/1a4 Pa3UYHBIX MCTOYHHKOB HH(POpPMAIMU; COOIIOJACHHE HOPM U IPaBUII
MOBECHUS B XUMUYECKUX JTa00paToOpHsiX, B OKpYXKaloIIel cpesie, a TakKe MPaBil 3JI0pOBOro 00pasa KU3HH.

PesyabTaTsl u3ydenusi kypca «Xummus. 9 kiace» npuBeldeHbl B pasieie «TpeGoBanusi K
YPOBHI0 MOATOTOBKH BBIMNYCKHUKOB», KOTOPBIH MNOJHOCTHIO COOTBETCTBYET CTAHAAPTY BTOPOro
nokojenuss ®I'OC. JlesTrenbHOCT, B OO0Y4eHMHM XUMUU JOJDKHA OBITh HampaBieHa Ha JIOCTHXKEHUE
JIMYHOCTHBIX, MeTaNnpeIMeTHbIX, MPeAMETHbIX Pe3yJabTATOB:

B IIEHHOCTHO-OPHEHTAIIMOHHONW cdepe — YYBCTBO TOPAOCTH 32 POCCHMCKYI0 XHMHUYECKYIO HayKy,
r'yMaHU3M, OTHOIIIEHHE K TPYAY, [IeNIeyCTPEMICHHOCTh, CAMOKOHTPOJIb, CAMOOIICHKA.

B TPYIOBO# c(hepe — TOTOBHOCTH K OCOZHAHHOMY BHIOODPY AalibHEHIIeH 00pa3oBarenbHON TpaekTopun; B
MO3HABATEIHbHON- MOTHBAIUS YICHHSI, YMEHHE YIPABISATH CBOCH MO3HABATEIHHON AEATEIHLHOCTHIO.

TpeOGoBanusi HampaBiIeHbl Ha  peaTU3alMI0  CUCTEMHO-JCSITENILHOCTHOTO, W  JTUYHOCTHO
OPUEHTHUPOBAHHOTO TIOJXOJ0B; OCBOCHUE yUAIIMMHUCS HUHTEIUICKTYaATbHOW M MPAKTHYECKON IesITeTbHOCTH;
OBJIaJICHUE 3HAHUSAMU M YMEHHSIMH, BOCTPEOOBAHHBIMH B TOBCEAHEBHOW JKW3HHU, MO3BOJISIIOIIUMU



OPUEHTUPOBATHCSI B OKPYXKAIOIIEM MHUpE, 3HAYMMBIMH JUII COXPAaHEHHS OKpYXalolled Ccpeapl W
COOCTBEHHOTO 3/I0POBBSL.

Oo6yuenue Benércs mo yaeOHuKy O.C.I'abpuensn «Xumus 9 kimaccy», KOTOPBIA COCTABIISCT SAUHYIO JTUHUIO
y4eOHUKOB, COOTBETCTBYET (pelepaibHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA
6a30BOro ypoBHS U peanusyet aBTopckyto nporpammy O.C.I'abpuensna.

OcHOBHOE coJiep’KaHue aBTOPCKO MOJHOCTHIO HAILIO OTPaXKEHHUE B JJAHHOM pabouell mporpamme.

W3meHeHust, BHECEHHbIE B yUEOHYIO IPOrpaMMy U UX 0OOCHOBAHUE:!

1./lesTenbHOCTHBI TOJAXOJ OTPa)KAaeT CTPATETUI0 COBPEMEHHOM 00pa30BaTEJIbHON IOJIUTHUKHU:
MPAaKTUKYM JUTSL TaHHOTO Kypca MpearnoiaraeT mpakTHIecKiue paboTsl pa3HOTO YpOBHS cllokHOCTH. Crucrema
3aJJaHUll COPHEHTHPOBAHA HE CTOJIBKO Ha Tepelady «rOTOBBIX 3HAHHI», CKOJBKO Ha (OPMHUPOBAHHE
aKTUBHOM JINYHOCTH, MOTHBHUPOBAaHHOM K caMooOpa3zoBaHMio. He Toibko mpakTHueckue paboThl, HO U
CcaMOCTOSITENIbHAs JIOMAalllHsAS TBOpuYeckas paboTa MO TNOMCKY HH(oOpMaluu, 3aaHusg Ha TOUCK
HECTaHJAPTHBIX CIIOCOOOB PEIICHHUS, CIIOCOOCTBYIOT 3TOMY.

2.1lpu BBINOJHEHUU TBOPYECKUX pabOT (OpMUpPYETCS YMEHUE OINpeAeNsATh aJeKBAaTHbIE CIOCOOBI
pemieHus yd4eOHOM 3amaud Ha OCHOBE 3aJaHHBIX AITOPUTMOB, KOMOWHHPOBATH WM3BECTHBIE aJTOPUTMBI
NEeSTeNbHOCTH B CHUTyallUAX, HE MPEANojaramiuxX CTaHAApTHOTO MPUMEHEHHUS OJHOr0 U3 HUX,
MOTHBUPOBAHHO OTKa3bIBaThCS OT oOpa3la JesATeIbHOCTH, WCKAaTh OPUTHHAJIbHBIE pelIeHus. Yuyaluecs
NOJKHBl HAYYWUThCS MPEACTaBIATh PEe3ylbTaThl WHIAMBUAYaJIbHOM M TPYNIOBON MO3HABaTEIbHOM
NesTeNbHOCTH B (OpME HCCIE0BAaTENbCKOIO TPOEKTa, MYONMYHONW TMpe3eHTauuu. Peanuzauus
KaJIEeHIapHOTEMAaTUYEeCKOr0 IJIaHa 00ecreynBaeT OCBOEHHE OOIIey4yeOHbIX YMEHHM M KOMIETEHIMH B
pamkax HH(pOPMAIIMOHHO-KOMMYHHKATUBHOM /1€ TEIHOCTH.

TpeOoBaHus K YPOBHIO NOATOTOBKHU 00y4aK0IIMXCH:
BbINMyCKHUK HAYYUTCS:

. OTHCHIBATh CBOMICTBa TBEPIBIX, KUJIKHUX, I'a3000pa3HbIX BEIIECTB, BBIACIAS HUX CYIIECTBEHHbBIE
MIPU3HAKH;
. XapaKkTepu30BaTh BeEIIECTBA IO COCTaBy, CTPOEHUI0O M  CBOMCTBaM, YyCTaHABJIMBAaTh

IMIPUYUHHOCJICACTBECHHBIC CBA3H MCXKAY JaHHBIMU XapaKTCPHUCTUKAMH BECIICCTBA,

® PaCKpeIBaTb CMBICII OCHOBHBIX XHWMHUYCCKHUX MTOHSTUH «aTom», «MOJICKYJIa», «XUMHYECKHMN
SJICMCHT»,
«IIPOCTOEC BEHMIECTBO», «KCIOKHOC BEIICCTBO», «BAJICHTHOCTB), UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUH,

® I/I306pa)KaTb COCTaB HpOCTGfIH.IHX BCIICCTB C IIOMOIIBKO XHMHYCCKHX (1)0pMy.]'I U CYHIHOCTb
XUMHNYCCKHUX peaKI_[I/Iﬁ C MIOMOIIBIO XMMHNYCCKHX ypaBHeHHﬁ;

® BBIYUCIISITE OTHOCUTCIIBHYIO MOJICKYIIADHYHO U MOJIAPHYKO MACChl BCIICCTB, a4 TAKKE MACCOBYHO
JOJIF0 XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUAX AJId OICHKH UX HpaKTI/I‘leCKOﬁ 3HAYHUMOCTH,

® CpaBHHUBATB 110 COCTABY OKCHU/JIbl, OCHOBAHU, KUCJIOThI, COJIN,

° KJ'IaCCI/I(l)I/II_[I/IpOBaTB OKCHAbI 1 OCHOBAHUSA I10 CBOﬁCTBaM, KHCJIOTBI U COJIA 110 COCTAaBY;,

° IIOJIb30BAaTbCsA J'Ia60paT0pHBIM O60py,[[0BaHI/IeM U XUMHYECKOMN HOCyI[Oﬁ;

° MMPOBOAUTDH HECJIOKHBIC XUMHUYCCKUC OIIBIThI U Ha6J'IIO,Z[eHI/I$I 3a U3MEHEHUSIMM CBOMCTB BEIIIECTB B

nmponecce ux npeBpameHI/Iﬁ; CO6J'II-0,I[8.TB IpaBUJia TEXHUKU 0€30IMacCHOCTH IIpu MpOBCACHUUN Ha6J'IIO,Z[eHI/II71 n
OIIBITOB,

° pa3iindaTtb SKCICPUMCHTAJIIBHO KHUCJIOTBI U H_[éJ'IO‘II/I, MOJIB3YACh HHIAWKATOpaMH; OCO3HABAThb
HCO6XO,Z[I/IMOCTB CO6J'IIOIICHI/IH MCEp 0e30MmacHOCTH pu OGpElH.ICHI/II/I C KHUCJIOTaMH U IICJI0YaMMU.

° PACKPBIBATH CMBICII ICPUOJUUCCKOI'O 3dKOHA I[ " MCH,Z[CJ'ICCBE[;

° ONHUCBIBATL U XapaKTCPU30BATH Ta6JII/I‘-IHy10 (bOpMy HepHO,Z[H‘{CCKOf/'I CHUCTCEMBI XHUMHUYCCKUX

OJICMCHTOB,



. XapaKTEepU30BaTh COCTAB aTOMHBIX SIJIEP U paCHpe/le]ICHUE YUCIa AJIEKTPOHOB IO 3JEKTPOHHBIM
CJIOSIM aTOMOB XHUMHUYECKHUX 3JIEMEHTOB MAaJIbIX IEPUOJIOB MEPUOJUYECKON CUCTEMBbl, a TaKXKE Kallui U
KaJIbIIN,

. paznuyaTh BUJBI XMMHUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAINTUYECKYIO;

. M300paxaTh AIIEKTPOHHO-WOHHBIC (DOPMYIIBI BEHIECTB, OOPA30BAHHBIX XUMHUYCCKHMH CBS3SIMHU
pa3HoOro BUA;

. BBISBJISITH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT CTPOCHUS UX KPUCTAIUTMYECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJNINYECKUX;

. XapaKTEepU30BaTh XUMUYECKUE JIEMEHTHI U UX COCIUHEHHUS Ha OCHOBE TOJIOKEHHS JIEMEHTOB B
MEPUOANYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

. XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE TMEePUOJMYECKOr0o 3aKOHa W
MEePUOANYECKON CHUCTeMBbl XHUMHUYeCKuX 37eMeHToB JI. M. MenpaeneeBa; * OOBSICHATH CYTh XMUMHYECKUX
MPOIIECCOB M UX MPUHIIUITHATBLHOE OTIINYHE OT (PU3MUECKHX;

. Ha3bIBaTh MPU3HAKU U YCIOBHS MTPOTEKAHUS XUMUYECKUX PEaAKIIHi;

. YCTaHABIUBATh MPUHAIJICKHOCTh XUMUYECKON PEAKIIMU K OMPENeIEHHOMY THIY IO OJHOMY W3
KJIaCCU(DMKAITMOHHBIX TIPU3HAKOB: 1) MO YHCIy W COCTaBYy MCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIIUU
(peakiuu COeTMHEHUs], PAa3JIOKEHUs, 3aMEIeHUsT 1 0OMeHa); 2) MO BBIJCICHHUIO WX TIOTJIONEHUIO TETIOTHI
(peakuu SK30TEPMHYECKHE W SHIOTEPMHUYECKHE); 3) MO M3MEHEHUIO CTENEHEH OKHMCICHUS XUMHYECKHX
AJIEMEHTOB (peaKkluu OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) MO 00paTHUMOCTH Tmpolecca (peakiuuu
oOpaTtumMble 1 HeoOpaTHUMBbIE);

. COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUUYECKON NHUCCOLMAIMUA KHUCIOT, IIEJI0YEH, COJICH; MOJHbIE U
COKpami¢HHbIC HWOHHBIC YpaBHEHMsI peaknuii OOMEHa; ypaBHEHHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

. MIPOTHO3UPOBATH MPOJAYKTHI XUMUYECKUX PEAKIIUN MO GopMysiaM/Ha3BaHUSAM HCXOHBIX BEIIECTB;
OTIPENIETISATh UCXOTHBIE BEIIECTBA M0 JopMyiaM/Ha3BaHUSAM MTPOIYKTOB PEAKIINH;

. COCTaBJISITh yPAaBHCHHUS PEaKIMi, COOTBETCTBYIOIIMX IIOCIEAOBATCIBHOCTA  («IIETIOUKE))
MpEBpAIlCHU HEOPraHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB;

. BBISIBJIATH B MPOLIECCE OKCIEPUMEHTA MPU3HAKH, CBHUJACTEIBCTBYIONIME O MPOTEKAaHUU
XUMUYECKOHN peaKilnu;

. MIPUTOTOBIISITH PACTBOPHI C OIIPEICIEHHOI MacCOBOM JJ0JIeH pacTBOPEHHOTO BEILIECTBA;

. OTPEENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIEJIOYEH 1O M3MEHEHHUIO OKPAacKu
WHMKATOPOB;

. MIPOBOJUTHh Ka4eCTBEHHbIC PEAKIUH, MOATBEPKIAIOIINE HAIMYNE B BOJAHBIX PACTBOPAX BEIIECTB

OTACJIBbHBIX HOHOB

. ONPENENATh TNPHHAIICKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY U3  HM3YYEHHBIX
KJIACCOB/TPYIIIL:
METaJUTbl ¥ HEMETaJUIbl, OKCU/IbI, OCHOBAHHMS, KHCIOTHI, COJIH;

. COCTaBJIATH ()OPMYJIBI BELIECTB 110 UX HA3BAHUSM;

. OTIpeNIeNATh BaJIEHTHOCTh U CTETIEHb OKUCIICHHUS 3JIEMEHTOB B BEIIECTBAX;

. COCTaBJIATh (POPMYJIbl HEOPTaHMUECKUX COEAMHEHHH MO BAJIEHTHOCTSM M CTENEHSM OKUCIICHUS

AIIEMEHTOB, a TaKXKe 3apsaM MOHOB, yKa3aHHBIM B TAOJHUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

. OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI (U3MUYECKUX U XUMUYECKHX CBONCTB MPOCTHIX BEIIECTB
(MEeTamioB M HEMETA/IOB) W HMX BBICIIUX OKCHJIOB, OOpa30BAaHHBIX JJIEMEHTaMH BTOPOTO M TPETHETO
MEepUOOB;

. Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapakTepHbIE /s TPYMNN OKCHAOB: KHUCIOTHBIX,
OCHOBHEIX;



. Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIE JIJIS KaXkKI0TO U3 KIIACCOB HEOPTaHUIECKUX
BEIIECTB: KMCIIOT, OCHOBAaHUH, COJICH;

. MPUBOJNUTH IPUMEPBI PEAKIUK, MOATBEPKIAIINX XHUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BCIIECTB:
OKCHIOB, KHUCJIOT, OCHOBAHHI U COJICH;

. ONPENIETSATh  BEIIECTBO-OKUCIUTEIb u BEIIECTBO-BOCCTAHOBUTENIL B

OKUCITUTEILHOBOCCTAHOBUTEIIbHBIX PEAKITUSX;

. COCTaBJIATh OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIA OamaHc (JUIs WM3YYEHHBIX peakiuil) 1o
Hpe[[JIO)KCHHI)IM cxemMmam pCaKHHfI;

® HpOBOl[I/ITI) J'Ia60paT0pHI)I€ OIIBITHI, HOI[TBCp)KI[aIOHII/Ie XUMHUYCCKHUEC CBOfICTBa OCHOBHBIX KJIACCOB

HCOPraHNM4CCKUX BCIICCTB,

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCHA:

. IPaMOTHO 00OpaIaThCs ¢ BEMIECTBAMHU B TTOBCETHEBHOM JKU3HH,

. 0CO3HaBaTh HEOOXOIUMOCTH COOIIOJCHUS TPABUJI DIKOJOTHYECKH OE30TacHOTO TOBEICHUS B
OKpYKarollel NpupoTHON Cpee;

® IIOHUMAThb CMBICITI U HeO6X0)II/IMOCTI) CO6J'IIO)IGHI/I5[ HpGHHHCﬁHHﬁ, HpeI[J'Ial"aGMBIX B I/IHCTPYKI_[I/ISIX

IO MCIIOJTB30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XHUMHH U JIP.;

® HUCITIOJIL30BATH HpI/IO6peTéHHI)Ie KIIFOUCBBIC KOMIICTCHTHOCTH npu BBITIOJIHCHU N
UCCIIEIOBATENILCKUX MTPOEKTOB M0 N3YYSHHIO CBOMCTB, CIOCOOOB MOJTyYCHHUS U PACTIO3HABAHUS BEIIECTB;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HMCIOJB3YsS CPEACTBAa YCTHOW M NMHUCHMEHHOM
KOMMYHHUKAIIMM TP paboTe C TEKCTaMU Y4eOHMKA W JIOTIONHUTENHLHOW JIMTEPaTypoud, CHpPaBOYHBIMU
TaOMUIIAMH, TMPOSBISTH TOTOBHOCTh K YBXKEHHUIO WHOW TOYKH 3PEHUSI NMPH OOCYKICHUU PE3yJIbTaTOB
BBITIOJTHEHHOUW pabOTHI;

. O0OBEKTHBHO OILIEHMBATh MH(MOpPMAIMIO O BEIIECTBAX M XHMHUYECKHX TpOIeccax, KPUTHYECKH
OTHOCHTBCSI K TICEBJOHAYYHOH WH(pOpMaNnU, HeTJOOPOCOBECTHON peKiIaMe, KacaroleHcs HCIIOJIb30BaHHS
pa3INYHbBIX BEIICCTB.

® O0CO3HaBaTh 3HAYCHUEC TCOPETUUCCKUX 3HAHHUI JJIA HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,
® OINIMCbIBATh U3YYCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMEHSA JIOTUKY CUCTEMHOI'O aHAJIN3a,
® INPUMCHATh 3HAHHUA O 3aKOHOMCPHOCTAX nepnozmqecxoﬁ CUCTEMBI XMMHNYCCKHUX DSJICMCHTOB JJIA

O0OBSACHEHMS U NpCaABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB;

® Pa3BHUBATb I/IH(i)OpMaI_II/IOHHYI-O KOMIICTCHTHOCTb IIOCPCACTBOM YFJ'IY6JICHI/I${ 3HaHUH 00 HCTOPpUU
CTaHOBJICHUS XHUMHYECKOU HAYyKH, €€ OCHOBHBIX HOHHTHﬁ, MNEPUOANYCCKOI0 3dKOHAa KaK OAHOI'0 Hu3
BaXXHEUIIINX 3aKOHOB MMpUPOAbI, a TAKIKEC O COBPEMCHHBIX NOCTHXXCHUAX HAYKH U TCXHHUKHU.

® COCTaBJISITb MOJICKYJIAPHBIC W IIOJIHBIC HWOHHBIC YPABHCHHA IIO COKpaH_IéHHBIM HMOHHBIM
YPaBHCHUAM;

° MNpUBOIUTL TMPUMCPLL peaKL{HfI, MNOATBCPKKAAOIMIUX CYIICCTBOBAHHUEC B3aUMOCBA3U MCKIAY
OCHOBHBIMH KJIAaCCaAMU HEOPTraHNYCCKUX BCUICCTB,

° MMPOTHO3UPOBATL PC3YIIbTAThI BO3JCUCTBUS PA3INYHBIX (l)aKTopOB Ha H3MCHCHHEC CKOPOCTHU
XHMHUYECKOH pCaKkuunu;

° MPOTHO3UPOBATL PE3YJIbTATHL BO3ACHCTBUS Pa3JIMYHBIX (I)aKTOPOB Ha CMCIICHHUC XHUMHYCCKOTO
PaBHOBCCHA.

° MMPOTrHO3UPOBATH XUMHUYCCKUC CBOICTBA BEILIECTB HAa OCHOBE X COCTaBa U CTPOCHUA;

° IMPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IMPOABJEITE OKHUCIUTCIIBHBIC WM BOCCTAHOBUTCIILHLIC

CBOICTBA C y‘IéTOM CTEIEeHEN OKUCIICHUS QJICMCHTOB, BXOJAIIIHUX B €TI0 COCTAaB,



. BBISIBJIAATh CYLIECTBOBAHME T'€HETUYECKOW B3aMMOCBSI3M MEXKIY BELIECTBAMHU B PANY: IPOCTOE
BEIIECTBO — OKCHUJl — T'UJIPOKCUJT — COJIb;

. OPraHu30BbIBaTh, IMPOBOJAUTH YUYCHUYECKHE MPOEKTHI IO MCCIEAOBAHUIO CBOWCTB BEUIECTB,
MMEIOIINX
Ba)KHOE MTPAKTUYECKOE 3HAYEHUE.

Coaep:kaHue NporpaMmsl

IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 Kjacca v BBeleHHe B Kypc 9 kiacca (6 1)

XapaKkTEepUCTHUKA AIEMEHTA MO €r0 MOJOKEHUIO B IEPUOINYECKON CUCTEME XUMUYECKUX 371eMeHTOB []. U.
MenneneeBa. CBONCTBAa OKCHJIOB, KHUCJIOT, OCHOBAaHMH U COJIEMl B CBETE€ TEOPUU HIIEKTPOJUTHUECKOMN
JMCCOLMAlMM M TPOILIECCOB OKHUCIIEHUS-BOCCTAHOBIEHMS. [ eHeThueckue psjpl MeTajula U HeMeTasula.
[lonsiTie o mnepexogHbIX »3nMeMeHTaX. Am@oTepHOCTb. ['eHeTHyecKuil psaJ NEepexXOJHOro 3JIEMEHTA.
[Iepnoanueckuil 3akOH M MEpPHOAUYECKass CHCTEMa XMMH4Yeckux 3ieMeHToB . 1. MenneneeBa B cBere
y4eHHus 0 CTpoeHuu atoMa. VX 3HaueHue.

JlabopaTopublii onbIT. 1. [Tomydenue ruipokcuia IUHKA U UCCIIE0BaHUE €r0 CBOWCTB.

Tema Metanni (18 1)

[TomoxkeHne MeTayuioB B MEPUOJUYECKON cucTteMe xumuyeckux osiemeHToB J[. WM. Menpaeneesa.
Merammueckasi KpuCTaUIMUecKasi pelieTka W MeTajuimueckas XuMHudeckas cBs3b. Oomue Qusnyeckue
cBoiicTBa MetayyioB. CrulaBbl, HMX CBOWCTBA M 3HA4Y€HHE. XHUMHYECKHE CBOMCTBA METANIOB Kak
BOCCTAHOBUTEJICH. OJIEKTPOXUMHUYECKUN psifi HaNpsHKEHUA METAIOB M €r0  MCIOJIb30BaHUE  JIIA
XapaKTePUCTUKN XUMHUYECKHX CBOMCTB KOHKpPETHBIX MeTayuioB. CrnocoObl MOJTy4YeHHs] METalIoB: MHPO-,
TUAPO- U dIeKTpoMeTauyprus. Kopposust MmetamioB u cnocoOsr 00pbObI ¢ HEM.

ObOmass XapakKTepUCTHKAa MENTOYHB X M€TalgoB. Meraubsl B npupoae. O0mmue
croco6bl ux nonydyeHus. Ctpoenue aromoB. lllernounbie MeTayIbl MPOCTHIE BELIECTBA, UX (pU3MUECKUe U
XUMUYECKHE CBOWCTBA. BakHeilMe COEIUHEHUs HIENOYHBIX METAIOB — OKCHJbIL, TUAPOKCHUIBI U COIH
(xopuabl, KapOOHATHI, CyNb(aThl, HUTPATHI), X CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO3SHCTBE.
Kanuitneie ya0OpeHHUsI.

OOmass XapakTepuUCTHUKAa 3IEMEHTOB rmapHod noarpynnbell rpymnmnsL.
Crpoenue artomoB. lllenouno3emenbHble METAJIbl - MPOCThIE BEIIECTBA, UX (PU3UUYECKHE M XUMUYECKUE
CBONCTBA. BaxHeilline coeaVHEHUS WIEIOYHO3EMENBHBIX METAUIOB — OKCHABI, TMIPOKCHUIBI U COJH
(xmopuabl, KapOOHATHI, HUTPAThl, cynbdarel u (ocdarTel), UX CBOMCTBA WU NPUMEHEHHE B HAPOJHOM
XO35MCTBE.

A o Mu HHu K CtpoeHue atoma, pU3NUEeCKre U XUMUYECKUE CBOMCTBA MTPOCTOTO BEIIECTRA.
CoenuHeHus aTIOMUHUS OKCH]I M TUAPOKCU, UX aM(POTepHbIN XapakTep. BaxHeiimme conu amoMuHuUS.
[Ipumenenue AITIOMUHHUS u €ero COCAMHEHUM.

XK e 1 e 3 0. Crpoenue aroma, GpU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO BellecTBa. [ eHeTndyeckue
panel Fe?* u Fe®*. Kauectsennnie peakiuu Ha Fe?* u Fe®*. Baxneiinue conu xenesa. 3HaueHHe Kene3a, ero
COEIMHEHUH U CILIaBOB B MPUPOJIE U HAPOJIHOM XO35IHCTBE.

Hdemoncrpanmun. OOpa3ipl MIETOYHBIX U IIEJIOYHO3EMENbHBIX MeTaioB. (OOpaslbl  CILIAaBOB.
B3aunMopelicTBrue HaTpus, TUTHS U KalblMs C BOJOK. B3aumoaelicTBue HaTpUst 1 MarHus ¢ KUCIOPOIOM.
BzaumopneiictBue MertamnoB ¢ Hemerautamu. [lomydenume rkapokcumoB  okenesa  (II) wu  (IID).
JlabopaTopubie onbIThl. 2. O3HakOMJIeHHE ¢ OOpasnaMu MeTauioB. 3. B3aumoneicTBHE METaIOB ¢
pacTBopaMu KHUCIOT U coieid. 4. O3HaKkomIieHHE ¢ OOpas3lamMH TMPHPOJHBIX COCOUHEHMIA: a) HaTpus; O)
KalmbIUsl; B) allOMHHHS, T) >kene3a. 5. [lonmydeHue ruapokcuga aqlOMUHHS U €r0 B3aWMOJICHCTBUE C
pacTBOpaMu KHCJIOT U mienoyei. 6. KauecTBennsie peakunuu Ha HoHbl Fe?* u Fe?*,



Tema 2

IpakTukym Nel CBoilicTBa MeTA/LUI0B U UX cOequHeHHi (3 4).
Ocy1iecTBlIeHHE LIEMOYKH XUMUYECKUX MTPEBPAIlCHUI METAILIOB.

2. Ilomyuenue 1 CBOMCTBA COSAMHEHUN METAIIOB.

3. Pemienue skciepuMeHTAIbHBIX 33/1a4 Ha pacliO3HABaHUE U MOJyYECHUE BEILIECTB.

Tema 3 Hemetanasl (37 4)

OO61ast XxapakTepuCTHKAa HEMETAJLIIOB: TIOJIOKEHUE B niepuoanueckoi cucreme 1. Y. Menneneena,
0COOEHHOCTH CTPOEHHS aTOMOB, AJIEKTPOOTPHIIATENFHOCTh KaK MEpa «HEMETAJUIMYHOCTHY, PSIJT
ANIEKTPOOTpHUILATENbHOCTU. KpHUcTaminueckoe CTpOeHNE HEMETAIIOB - IPOCTHIX BELIECTB. AJIOTPOIHS.
duznyeckue cBoWCTBa HeMeTAI0B. OTHOCUTEIBHOCTh MOHATUHI «METAID), «HEMETaD).

B o 10 p o a. IlonoxxeHnne B neproandecKoi cucreMe XuMmuieckux anemenTos /1. 1. Menneneesa.
Crpoenue aToMa U MOJIeKy/Ibl. PU3nUecKue U XUMHUUECKHE CBOMCTBA BOJIOPO/IA, €ro MoIy4eHue u
MIPUMEHEHHE.

OOumasg xapakTepucTuka raaor eHo B. Ctpoenue aromoB. [IpocTeie BemecTBa, nx
¢buznueckue U XuMu4yeckue cBoiicTBa. OCHOBHbBIE COEJUHEHMSI TaIOT€HOB (TaJ0r€HOBOJOPOIbI U
raJIoreHu/Ipl) uX cBoiicTBa. KauecTBenHas peakuus Ha xjaopua-uoH KpaTkue cBeaenus o xyiope, 6pome,
dbrope u none. [IpumeHeHne TaJoreHOB U X COSTUHEHUN B HApOJIHOM XO3SHCTBE.

C e p a. Ctpoenue aroma, aJuloTpOIUs, CBOMCTBA M MpuMeHeHue pomOudeckoit cepbl. Oxcuapl cepsl (I1) u
(VI), ux nomyyenue, ceoiictBa u npumeHeHne CepoBoIOpOAHAS U CEpHUCTAs KUCIOThL. CepHasi KUCioTa U
€e COJIM, UX MPUMEHEHHE B HapoIHO Xo3siiicTBe. KauecTBeHHas peakius Ha Cylb(aT-1oH.

A 3 0 1. CTpoeHuEe aToMa U MOJIEKYJIbI, CBOMCTBA IPOCTOTO BelleCTBAa. AMMHAK, CTPOEHHE, CBOMCTBA,
noxydeHue u npumeHeHue. Conmm aMMoHUsI, UX CBOMCTB U mpuMeHeHue. Oxcumst azota (I1) u (IV). AzoTHas
KHCJIOTa, €€ CBOMCTBA U MpuMeHeHue. Hutpatsl 1 HUTpUTHI, Tpo0ieMa UX COJIep:KaHus B
CEBCKOX03SHCTBEHHON TTPOIYKITMU. A30THBIE yI0OpEHUS.

® o ¢ ¢ o p. CrpoeHue aToma, aJuIOTPOIIHS, CBOWCTBA O6€710T0 M KpacHOTo docdopa, uX MPUMEHEHHE.
OcHoBHbIe coenuaenus: okcua gocdopa (V), oprodochopnas kucimora u pocdarsl. PochopHbie
yaoOpeHusl.

Y raepo n CrpoeHue atoma, auIOTPONHs, CBOMCTBA aJNIOTPONMHBIX MOJIU(UKALUNA, PUMEHEHUE.
Oxkcunpr yriepoaa (II) u (IV), ux cpoiictBa u npuMmeHeHne. KadecTBeHHas peakiids Ha YIJICKHUCIBIA Tas3.
Kap6oHnaTsl: KanblUuT, co/la, MOTAIll, UX 3HAUEHUE B MIPUPOJIE U KU3HU yenoBeka. KauecTBeHHas peakius Ha
KapOOHAaT-HOH.

K pewmn u ii. CrpoeHue aromMa, KpUCTALIMYECKUN KPEMHUM, €ro CBOWCTBA U NpuMeHeHue. OKcuj
kpemuus (IV), ero mpuponnsie pazHoBUAHOCTH. CHUIMKAThl. 3HAUYEHUE COCAUHEHUN KPEMHHS B KUBOU U
HexuBoM npupoze. [loHsTre o cCUITMKAaTHOM MPOMBIIITICHHOCTH.

JemoncTpanun. OOpa3nbl TajJoreHOB - TPOCTHIX BeEIIeCTB. B3auMolelcTBHE TalloTEHOB C HATpHUEM,
anmoMuHueM. BeiTecHeHHEe XJTIopoM OpoMa WIIH HO0JIa U3 PACTBOPOB UX COJICH.

BsaumoeiicTBue cepsl ¢ MeTalIIaMH, BOAOPOJIOM U KUCIOPOJIOM.

B3aumoneiicteue KOHIIEHTPUPOBAHHOMU a30THOM KHUCIIOTBI c MEZBIO.

[lornomenue yriieM pacTBOPEHHBIX BELIECTB WIM ra3oB. BoccTaHOBIIEHHME MEOU U3 €€ OKCHIA YIJIEM.
OO6pa3s1pl MPUPOIHBIX COEUHEHUH XJopa, cepsl, hocdopa, yriaepona, kpeMHus. OOpa3iibl BOXXHEHIINX AT
HapOJHOTO XO3siicTBa Cynb(aroB, HUTPATOB, KapOoHaToB, (ocdaroB. OOpaslbl cTeKIa, KEPAMUKH,
JlaGopaTopHble onbIThl. 7. KauecTBeHHas peakius Ha xJopua-uoH. 8. KauecTBeHHas peakius Ha cynbdart-
noH. 9. PacrioznaBanue coneit ammoHus. 10. [lonmydeHne yriekuciioro ra3a 1 €ro paclio3HaBaHHeE.

11. KauectBeHHas peakuusi Ha KapOoHaT-HOH. 12. O3HaKOMIIEHHE C IPUPOTHBIMU CUIIMKaTaMu. 13.
O3zHakoMIIeHHE c IPOSyKLIHEN CUJIMKaTHOMN IIPOMBIILIJIEHHOCTH.

Tema 4



IIpakTukym Ne 2

CBoiicTBa HeMeTA/UIOB M UX coequHeHui (3 4)
4. Pemenue OKCIEpUMEHTANbHBIX 3amad 1o Teme «lloarpynma  kuciopoma».  S.Pemenue
9KCIEPUMEHTAJIbHBIX 3a1a4 10 TeMe «Iloarpynmnel azora u yriaepoaa».
6. Ilonyyenue, cobupanue U pacro3HaBaHUE Ta30B.

Tema 5

O0o0menne 3HAaHUH 10 XMMMH 32 KypC OCHOBHOM IIKOJIBI (7 1)

DU3NYECKUl CMBICII TOPAIKOBOTO HOMEpA IEMEHTa B IEPUOANUECKON CUCTEME XUMUUYECKUX 3IIEMEHTOB
1. 1. MenneneeBa, HOMEPOB MepUOa U TPYIIIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHU B IIEpUOJIaX U IPYIIax B CBETE NPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAUEHHE
MEPUOIUYECKOT0 3aKOHA.

Tumbl XUMUUYECKUX CBS3€H U TUIBI KPUCTATHYECKUX PEIIeTOK. B3auMOCBSI3b CTPOEHUS U CBOWCTB BEIIIECTB.
Knaccudukarys XuMudeckuX peakiiuii Mo pa3audHbIM MMPU3HAKAM (YHCIIO U COCTAB pearupyronux u
00pa3yrouxcs BEIIECTB; TeIUIOBOM 3 (EKT; UCTIOIb30BaHUE KaTaanu3aTopa; HalpaBJICHHE; H3MEHEHHE
CTETNIeHEeH OKUCIICHUSI aTOMOB).

[IpocThlie u crnoxxkHbIE BemecTBa. MeTamibsl 1 HemeTasuibl. [ eHeTudeckue psibl MeTajljia, HeMeTallla u
nepexoiHoro Metaiuia. Okcupl (OCHOBHBIE, aM(OTEpHBIE U KUCIOTHBIE), THAPOKCUIb (OCHOBAHUA,
amdoTepHbIe TUAPOKCHUIBI M KUCIOTHI) M COJIU: COCTaB, KiacCHU(UKAIHS U O0IINEe XUMHYECKHE CBOICTBA B
CBETE TEOPHUHU DJIEKTPOJIUTUYECKON TUCCOLMAIIMH U MPEACTaBICHH 0 Ipolieccax
OKHCJICHUSBOCCTAHOBJICHUSI.



10.

11.
12.

13.

15.

16.
17.
18.
19.
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[Ipocsemienue, 2010.

Co6opHuk HopMaTuBHBIX JokymMeHTOB. Xumus / Coct. 3.J1. [lnenpos, A.I'.ApkaabeB. — M.: [Ipoda,
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laopuensu O.C. Ilporpamma kypca xumuu it 8 — 11 xkmaccoB o00meoOpa3oBaTeIbHBIX
yapexeHuit — 3-e¢ u3j., crepeorun. — M.: JIpoda, 2006.
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crepeoturt. — M: JIpoda, 2008.

Ia6puensa O.C. Xumus. 9 xnaccel: Meroamdeckoe mocodue. — 2-¢ u3j., crepeotun. — M.: Jlpoda,
2019
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lNa6puensna O.C. «XuMus-8» mis ydanuxcsi 1 yaureneit. — M: «biauk u K%, 2016.

INopoganuea U.H. KonTponsHbie u mpoBepodHbIe paboThl 0 XuMHUHU. 8§ — 11 ki1. — M.: AkBapuym,
1997

I'pankoBa A.1O. Xumus: 8 ki.: Meron nocobue mis yaurens. — M.: OO0 «M3natensctBo ACTY,
2002.

3yeBa M.B., I'apa H.H. KonTposabsHbie 1 mpoBepoUYHbIe pabOTHI 0 XUMHH. § — 9 Ki1.: MeTo .

nocobue. — 4-e uzn. — M.: [Ipoda, 2018.

. Kypun A.A. CoopHuK 3a1a4 110 XuMuH. Pemenns u ananus - M.: AkBapuym, 2018.

Jlugua P.A. CrpaBoyHuK 1Mo 00mIe u Heopranumdeckod xumuu. — M.:IIpocsemienue: Yueb. aurt.,
1997.

Kypmamesa K.K. Xumus B Tabnunax u cxemax. YuebHo-obpazoBatenbHas cepusi. — M.: Jluct Heio,
2002 14. Cyposuesa P.I1., Codpponos C.B. 3aganus amas camOoCTOSTENbHOM pabOThl 10 XUMUU B 8
knacce : Ka. st yaurens. — M.: [Ipocsemenue, 2018.

Xumus B Tabummmax. 8§ — 11 xi1.: CrnpaBouyHoe nmocodue / ABT.-coct. A.E. HaconoBa. — M.: Jlpoda,
2019.

HOP «Enunas xomnekuus udpoBbIX 00pa30BaTENbHBIX PECYPCOBY.

Kupunn u Medoanit «1eKTpoHHBIN yueOHUK IO XUMUU 8-9 KIIacChl».

DNEKTPOHHBIN YUeOHHUK MO XUMHUH MapHiicKOro rocy1lapcTBEHHOTO YHUBEPCUTETA.

LHOP «BupryanpHas nabopatopusi»
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