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PABOYAS [IPOTPAMMA
(ID 2950260)

yueOHoro npeamera «®@u3uka. bazosblil ypoBeHb»
st ooywaromuxcst 10-11 kmaccos

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo @u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPeOOBAHMM K pe3yjbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTesNbHOW Mporpammbl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHIENIMU TpenojaBanus ydyeOHoro mnpeamera «dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickon denepannu, peanr3yroux OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHnH ux Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusiM ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4eOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LIETM M3Yy4eHHs] (M3HKKM HA YPOBHE CPEIIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTarpeMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpammanopu3nKeBKIIOYAECT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Gpu3nku Ha 6a30BOM YpOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yIbTaThI 10 TOJaM 00y4eHHS;

e coaepxkaHue yueOHoro npenmera «dusuka» no rogam o0ydeHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadyecTBe y4eOHOIo MpeaMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHu 00 okpyxarorem Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri M acTpoHoMmei. Mcmomb3oBaHWE W AKTUBHOE
MpUMEHEHUE  (PU3NYECKUX 3HAHUN  ONpeaesseT Xapakrep H  pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUs HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaA B (OpMUpPOBAHHE €CTECTBEHHO-



HAay4YHOM KapTUHBI Mupa oOydaromuxcs, B (OpMHpOBaHHE YMEHUN MPUMEHSTh
Hay4YHBIM METO]I MO3HAHUS MPU BBHIMOJIHEHUN UMU YU€OHBIX UCCIIEI0OBaHUN.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpelHero ooOiiero oOpa3oBaHUs
MOJIOKEH PAJl HJIeH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3MKA
o0benMHEH BOKpPYr (Qusnueckux Teopuid. BemymmuM B Kypce  sBiseTcs
dbopMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIIMANAa (PU3MUECKON HAyKU, OCMBICICHHE CBS3U Pa3BUTHUS
¢uzuku ¢ pa3BuTHEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U DKOJIOTUUECKUMU MPOOIEMaMHU.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusuku mpenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX W TEXHOJOTUUYECKUX MPHUIIOKCHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 0O0CYXICHUS
po0JIeM pallOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKON 0€30MMacHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUHA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TeOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOAE, TpPaHUIAX
MPUMEHUMOCTH TEOpHM, JJIsI OMNUCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0/] B Kypce (DM3UKHU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOU JESITEIIBHOCTH O00YyYarOlUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OPATOPHBIX PabOT,
KOTOpbIE B TporpamMme 1o (u3nke oObEeTUHEHBI B OOIIUH CHHCOK yYEHUYECKUX
MpaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM IepedyHe JIabopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJSL W OIEHKH, OCYIIECTBISETCA Y4YaCTHUKAMU
00pa30BaTeIbHOrO TMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS H
ocHamieHus: kabuHeta (Qusmku. Ilpu s3TOM obOecreuynBaeTcss OBJAJICHUE
00y4arolUMHUCSl YMEHUSIMHU TPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHUS



3aBUCUMOCTEH (PU3NYECKHX BEIMYWH W IIOCTAHOBKY OMBITOB IO TPOBEPKE
MIPEITIOKCHHBIX TUITOTES.
bonpimoe BHWMaHHWE yOENAETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [lpu 3TOM [1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOHN (PU3UYECKON MOJIEIIBIO, TIO3BOJISIOIINE TPUMEHATh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U MHTETPUPYs 3HAHUS W3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MUYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOJEIU IS CUTYallud TPAKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY oOOecCredYeHn0 y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAYYHOT'O IHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXoauMoe J1labopatopHOe OOOpYJIOBAHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUYCCKUX PadO0T U JEMOHCTPAIIMOHHOES
o0opyioBaHUE.
JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  0O€CleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALUM IS
UCCJIEIOBAHUS  M3Y4YaeMbIX SBJICHHM H  MPOLIECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGoparopHoe o00OpyaOoBaHWE ISl YYEHHUECKHX TMPAKTHYECKHX pPadboT
dbopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHyecKkue KOMILICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITHHBIX CUCTEM B BUJIE TU(DPOBBIX TaOOpaTOPHUH.
OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS
e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMEHUH OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
(Gu3HUECKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;



(opMHUpOBaHUE TPEACTABICHUNA O POIAM (UIMKU JISI PA3BUTUS JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTmkeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux bu3nYecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, OAJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMHUpOBaHUE YMEHMH MPUMEHSATH TEOPETUYECKHE 3HaHUS s
OoOBbsICHEHHUsS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEICHUIN B TOBCEIHEBHOMN KU3HU;

OCBOCHHE CIOCOOOB pEIICHHsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko Monenbpo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue puU3NMUecKo MOJCIH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;
NOHUMaHUe (PU3NYECKUX OCHOB U TMPUHIIUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY’KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBbHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYecKux HKCHEPUMEHTOB, aHaIN3a M HHTEpPIpEeTaluyd HHPOpMaIuy,
OTIpe/IeNICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHHE YCJIOBUM NJIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
MpOBENCHUS JTA0OPATOPHBIX PAbOT Y OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UUQPOBBIE H3MEPUTENbHBIE MTPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aKOHCOXpaHCHUSIMEXaHUUECKOMIHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo8bIMONEKYAAPHO-KUHEMUYECKOUMeopUuU

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonmmuecTBo TemnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom tmipormecce. llepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrHM B TEIUIOBBIX MammHax. Kod(p@UIMEeHT moe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3menenune BHyTpeHHEN SHEPrUuu (TeMIepaTypbl) Teja Ipu Terionepeaaye.

OnpiT mo anuabaTHOMY pacCUIMPEHHMIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

Habmronenune HarpeBaHus U MJIaBIE€HUS KPUCTAIIIMUECKOTIO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tel. OJEKTpUYecKuil 3apsan. JBa BuAa dIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3UIMU DJIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTHU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIx
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu ¢ paznuunvix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI OHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJEeW. JIMHMM MarHuTHOW WHAYKUMU. KapTuHa JMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAA CUjla HWHIAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIAA  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, ammiutyna U ¢dasza KojeOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
Kosebanus. Pezonanc. BeiHYKIeHHBIE STIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPsDKEHUSI OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUoAa MajbiX KojieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

Mexanudeckue BOJHBI, yclioBus pacnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentanus Bekropos E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHEWHOE pacnpoOCTPpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomsieHus. IlonHoe BHyTpeHHee oTpaxkenue. IIpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
COOMPAIOIINX U pPacCEeHUBAIOIIUX JIMH3aX. DopMysia TOHKOHW JIMH3BI. Y BEIHYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBannie cBOMCTB N300paXKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHULBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. InemenmuvlK6aHMOBOUONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccneaoBanue Gporodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coIHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbI (akT, rumoresa, (GuU3MYEcKas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX MPOCKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOU NPUPOAE, NEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapart, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHHE CIIETYIOINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3WIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pas3IMyHbIM cdepaMm npodecCuoHaIbHOU AESTETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0JI0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATeNbHOCTH 3KOJOTMYECKON HalpaBIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (OPMYJIUPOBAaTh M aKTyaJM3MpOBaTh  Mpobiemy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHaIu3a MUMEIOIINXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEOBATENbCKON M MPOCKTHON JEATEeIHbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalii, MpPeoO0pa3oBaHUI0O W TPHUMEHEHHI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS,;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCIIE TIPY U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUrHHAIbHBIE MTOIXO0/Ibl U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUN (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHHKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B OOJACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO JPYIUIIMH B 00JIACTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedIeKCHMM KaK  OCO3HaHMS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh SYMOIIMOHAIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE Tei, JBWKEHHE IO OKPYXHOCTH, HHEpIIUs,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHHUE, KPUCTAJUIM3AIUs, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHUE, HCIONB3Yys (U3NYECKHE BEIUYMHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(bU3HUYECKU CMBICIT HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAUCHMUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsi XaOTUUECKOTO IABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHI U SBIICHUS, WCIIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTpUYECKOro 3apsiia, 3akoH KymoHa, mpu »>TOM pas3nuyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TIO0 WCCICIOBAHUIO (U3MYCCKUX SBICHUH W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBHS 3a/lauu
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 33/1a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW W HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHW U TEXHOJOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BHINOJIHEHUEM Pa3IMYHBIX COIMATBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIIOAECH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHash MOJEIh aTOMHOTO Spa MpU pelieHuu (U3UISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuyds W MOJApU3AlUsS  CBETa, JUCIEPCUS  CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTh  Pa3IU4HBIX  Cped) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHIYKIMST MarHUTHOTO TMOJs, cwia Ammnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CWJa JIMH3bI, TPU ONHCAHWH TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIUMYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYWH, UX O00O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COCJIMHEHUsI TMPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHHUS JYHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPAHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpEAEsATh HAMPABICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIHYUH, TTPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBbTATHl MOJYYECHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
JESITENHPHOCTH C WCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBLACIATh (PU3NUECKUE BEITUUYUHBI U (POPMYIIHI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3I0POBBbS U COOJIFOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

®u3nKa ¥ METO/IbI HAYyYHOTO bubnuorexa [JOK
1.1 2
MTO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znea 2.MEXAHUKA
bu6moreka [IOK
21 Kuiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BelecTBa. Ma3oBbIe MEPEXO bl https://m.edsoo.ru/7f41bf72

Hroronopaznemny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | Kourpoabnbiepabor | IIpakTuueckmepador
TEMIIPOrPaMMbI o0pa3oBaTebHbIEPeECYP
11 0 bl bl
ChI
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MaruauTHOETOoME. 11 1 3 bubmmoreka [{OK
' DNeKTpOMarHUTHASUHTYKITUS https://m.edso0.ru/7f41c97c
Uroronopazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHudeckue u 9 1 bu6moreka [IOK
' AIIEKTPOMATrHUTHBICKOJICOaH S https://m.edso0.ru/7f41c97c
59 MexaHHYEeCKHE 1 5 1 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edso0.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroronopazneny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcHOBBICTIELINATILHOUTEOPUUOTHOCUTEIILHO 4 1 bubnnoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢
Uroronopazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bu6mmorexa LIOK
4.1 DNEeMEHTBIKBAaHTOBOMONITUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoennearoma 4 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3

ATOMHOES PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroronopazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DNeMEeHTBIACTPOHOMMHU U aCTPOPU3UKH 7 brbmmorexa [OK
https://m.edsoo.ru/7f41c97c
Uroronopazneny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
6.1 00606 4
CofaiomeenosTopenie https://m.edsoo.ru/7f41c97c
Hroromopazneny 4
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosunyecTBOYacoB
arams DJ1eKTPOHHBIENU(PPOBHIEOOPA30B

n Temaypoka Be KoHTpobHBI IIpakTU4ecku A y P bp P

yeHus areJibHblepecypchl

/ ero . epadorsbl epadoThl

n
duznka — HayKa O MPUPOJIE.

1 Hayunsre MeT(})[;I)I HO?I;)H{fHI/IS[ 1 bubnmorexa [TOK

v https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHON 1 bubnuorexa [JOK
HAay4YHOU KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JCSATEIbHOCTHU JIIOICH
MexaHnueckoe OBUKECHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOETIPSIMOJIMHEWHOEIBUXKE 1 bubnuoreka [JOK
HHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOEIPSIMOITMHEWHOE T 1 bubnuoreka [JOK
BUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe mmajienre. Y CKoOpeHue 1 bubmuoreka [JOK
CcBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHoe nBUXKEHUE.

7 JIBr>keHre MaTepUaibHON TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpyuHIHAII OTHOCUTENIBHOCTH

8 lanunes. UHepmanbHbie CUCTEMBI bubnmorera [TOK
N https://m.edsoo.ru/ff0c3be8
otcyera. [lepolitzakoHHprOTOHA
Macca tena. Cuia. [Tpunuun
9 CYIepIIO3UIH cuil. Bropon 3akoH brbamorexa [HOK
3 https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepHaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TSKECTIL bubmmoreka [{OK

https://m.edsoo.ru/ff0c3d00
[IepBaskocMUYECKAACKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 Tpenusi. Cuia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubnuoreka [JOK
tena. MomenTcuinsl. [1nedocunsr. https://m.edsoo.ru/ff0c41a6
YcnoBUsipaBHOBECUATBEPIOTOTENA
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJbca. PeakTuBHOEIBI>KEHIE
PaGoTta 1 MOIITHOCTD CHUITBL.

bu6mmoreka [JOK
16 | Kunernueckas sHeprus

MaTepI/IaJ'ILHOI/IW TOYKH.

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

TeopemaoOn3MEeHEHUNKHHETUIECKO
W SHEpruun

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUs ypyro
nehopMHUPOBaHHOW TIPY>KUHBI.
[ToTeHumanpHasIHEPrUATENABOINU3H
MTOBEPXHOCTU3EMIIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HETOTEHIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHITUATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CHUCTEMBI TEI.
3aKOHCOXpPaHECHUSIMEXaHUUECKOW
SHEPTruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnast pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C I3MCHCHHEM MEXaHHISCKOM
SHEPTUH TeJla Ha IPUMEpe
PACTSHKEHHUS PE3HHOBOTO JKI'yTa»

20

KonTtponbHas padoTa o teme
«Kunemaruka. J{nHamuka. 3aKOHbBI
COXpaHEHUsS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TT0JIOKCHUS
MOHCKYHHPHO-KHHCTquCKOﬁ
TCOpUM. EpOYHOBCKOC JBHMIKCHUC.

Auddysus

bubnuoreka [[OK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBMKEHUS U
B3aMMO/JICHICTBUS YaCTHL] BEILIECTBA.
Monenu cTpoeHus ra3os,



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

YKUJIKOCTEN U TBEPJBIX TEII

23

Macca monekyn. KonuuectBo
BemiectBa. [locrosinnas ABoraapo

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ usmMepeHue.
[Ixanaremneparypllenbcus

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpeHEW KUHETUYECKON SHEPTUN
JIBUKEHUS] MOJIEKYJI.
YpaBHenueMeneneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon/lanpToHa. ["a30BBIC3aKOHBI

28

JlaGopaTopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccel B uaeaibHOM rase u
uX rpaduueckoe npecTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennssa sueprus
TEPMOJAMHAMUYECKOW CUCTEMBI 1
CIIOCOOBI €€ U3MEHEHHS.
KomnuecTBoTemOTH M pabora.
BHyTpeHHAAHEPTUSI0JHOATOMHOTO
HjeanbHOrorasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasitennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VY enbHasg TEIIOEMKOCTH BEIIECTBA.
KosnuecTBo TemuoTs! npu

bubmuoreka [IOK

32
TerIoneperaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIATIpOTIECC
33 IIepBblit 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
€ro NPUMEHEHHUE K U30TpoLieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
34 | mpupone. Bropoii 3akoH brbmmorexa [OK
PHpOJE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHA
35 [Tpunmun nevicteus u KT/ bu6moreka [IOK
TEIIOBOM MAaIlIVHbI https://m.edsoo.ru/ff0c600a
36 | Iuxn Kapuo u ero KIT/Q
37 DKOJIOTUIECKHETIPOOIEMBITCIIIIODHE
PreTUuKu
O6006maromuit ypok
38 «MonI:K J'II;III HaS}I’p ¢usuka. OCHOBBI bubmorexa [IOK
P ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KounTponbnas pabora no teme
39 «MonekymnspHas GpuznKa bubmmorexa [TOK
P ) https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOJMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS ¥ OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3/yXa bubmmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpimennsriinap
TBépnoe teno. Kpucrammueckue u
bu6mmoreka [JOK
42 | amop(HbIe Tena. AHU30TPOIUS

CBOMNCTB KpHUCTAJIIIOB. }KI/II[KI/IC

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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KPHUCTAJLIBL.
CoBpemeHHbleMaTepraIbl

[InaBnenue U KpUCTATUIU3ALMSL.

bu6mmoreka [{OK

43 VY nenpHas TEIoTa IJIaBJICHUS.
A https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6mmoreka [IOK
44 VYpaBHeHMETEIIIOBOrodaganca
p https://m.edsoo.ru/ff0c6820
DnexTpu3arus Tell. DICKTPUISCKUN
45 3apsi. JIBa BHIa SIIEKTPUIECKHUX bubmmorera [JOK
AL p https://m.edsoo.ru/ffOc6bcc
3aps0B
IIpoBOIHUKH, TUIIEKTPUKHA U
46 H(I))J'I OBOJHUKU 3aK§H bubmmorexa LOK
YHpOBOA ) https://m.edsoo.ru/ff0c6bcc
COXPaHEHUS EKTPUICCKOTO 3apsjia
B3anmopneuncTBue 3apsi0B. 3aKOH
47 Kynona. ToYeUHBIH DIIEKTPUIECKUNA bubmmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsik€HHOCTh 3JIEKTPUYECKOTO
48 noJis. [IpuHiun cynepno3unuu bubnuoreka [JOK
AIEKTPUUYECKUX TTOJIEH. https://m.edsoo.ru/ff0c6df2
JIuHMMHANPSKEHHOCTH
PaboTa cui aieKTpocTaTHIecKoro
49 noJist. [Torenmuan bubmorexa HOK
’ tait. https://m.edsoo.ru/ff0c6f00
PasHocTthrnoTeHIIMAIOB
ITpOBOAHUKHN U OQUIIEKTPUKHU B
50 3JIpeKT i[)CTaTI/ILIeIz:KOM nonIe bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JIpeKTpruuecKasnpoOHUIIAeMOCTh
. b K
51 | DOnexrpoémrocTs. Konnencarop nomorexa LO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparoprast pabota "U3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IpUHTEpa.
DneKTpocTaTHUecKas3allnTa.
3a3eMIIeHUEATEKTPOIPUOOpOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna Toka. Hampsixenue.
ConpoTtuBieHue.
3akoHOMaanssyyacTKaenu

56

[TocnenoBarensHOE, apasuieIbHOE,
CMEIIIaHHOE COeAMHEHNE
poBoAHKUKOB. JIaboparopHaspaboTa
«M3yueHnecMemaHHOTOCOETUHEH S
PE3UCTOPOB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akon/[xoynsa-Jlenua

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axkoH OMa 11 TOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOH IICTIH.
KopoTkoe 3ambikanue.
JlaGopaTopnas pabota «3mepenune
OJIC UCTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAas IPOBOJAUMOCTb
TBEPIBIX METAJUIOB. 3aBUCUMOCTh

59 COINPOTUBIICHUS METAIIJIOB OT
TeMmiieparypbl. CBEpXIIpOBOIMMOCTb

60 DNEeKTpUYECKUU TOK B BaKyyMe.

CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonympoBOAHUKH, UX COOCTBEHHAS

61 U [IPUMECHAs MPOBOJAUMOCTb. bubnuorexa [JOK
CeoucTBap—Nn-niepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEeKTPpUYECKUH TOK B PACTBOpax U

62 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DJIEKTPOJIUTUYECKAS AUCCOIAALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubnuorexa [JOK
HECAMOCTOSITENIbHBIUA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
MPUMEHEHHUE. https://m.edsoo.ru/ff0c86fc
[IpaBunarexHUKNOE30MACHOCTH

65 O6006marmutypox bubnuoreka [JOK
«IIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponpHas pabota o Teme

66 «Qnekrpocratuka. [IocTosHHBIN bubnuoreka [IOK

3NEKTpUUECKui TOK. Toku B
Pa3IMYHBIX Cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PezepBHbiit ypok. KonTpoJsibHas

bubnuoreka [IOK

67 0 1
E’a OTa 1o Teme " https://m.edsoo.ru/ff0c8c56
DneKTpoguHAMHUKA
Pesepubiit ypok. O6o0miaromnuit bubnuorexa [JOK
68 1
ypok o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne KoauvecTBoyacoB
. Temaypoka Bee  Komrpobmbie Mpakruscckue Jarauzyu | DiaekTpoHHblenudpoBbieodpazoBaT
eHUsA eJibHbIepecypchl

/ ro | pa6orsl paboThI

n
[TocTostHHBIC MAarHUTHI U UX
B3auMojielicTBHe. MarHuTHOE
nose. Bexrop marHuTHOM 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9778
WHTYKITUH.
JIMHUMMAarHU THOUMHAYKITUU
MarauTHO€ 10Jie MPOBOHUKA
¢ TokoM. OmBIT DpcTena. 1 bubnuoreka [IOK
B3anmopeiicTBre mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnast pabota
«/3ydeHre MarHUTHOTO OIS 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe

KaTyILIKU C TOKOMY
JleiicTBe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTtopHas pabora 1 1 bubnuoreka [JOK
«UccaenoBanue nercTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JlericTBEe MarHUTHOTO MOJISA Ha
JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactunyy. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ora cunel Jlopenia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

ONEeKTpOMarHUTHAsE UHIYKIHS.
IToToK BEKTOpa MarHUTHOM
uHaykuu. DJ1C uHAyKIUH.
3aKOH 3JEKTPOMarHUTHON
naaykuun Papanes

JlaGoparopnast pabota
«HccnenoBanue sIBICHUS
3J'I€KTpOMal"HI/ITHOI‘/JI HUHAYKIOUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIUU. DHEPTUS
MarHUTHOTO TIOJIST KaTYIIKHU €
TOKOM.
DJIEKTPOMArHuTHOEMOJIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSTHHBIE
MarHHThl, 3JIEKTPOMAarHuThI,
AJIEKTPOIBUTaTENb,
YCKOPUTEIH 3JI€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS MeYb

10

O6o0maromuii ypok
«MarHuTHOE ToJIe.
DNEeKTpOMarHUuTHAs UHIYKLIHS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTposbnas paboTa no Teme
«MarsuTHoe mozJe.
DNEeKTPOMarHUTHASIMH KIS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00601HBIE MEXaHHUECKHUE
kosebanus. ['apMoHHueckue
KosiebaHus. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TrapMOHUYECKHX KOJIeOaHUH.
[IpeBpatienue s3uepruu

13

Jlaboparopras pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTU OT JUTMHBI HATH
¥ MaccChl Tpy3a»

14

KonebaTenbHbIN KOHTYP.
CBo0o1HBIE
3J'I€KTpOMaFHI/ITHI)Ie KOJ'Ie6aHI/I$[
B UJI€AJbHOM KOJIEOATEIHLHOM
KOHTYpE.
AHaJ'IOFI/IﬂMe)K}IYMexaHI/I‘ICCKI/I
MH U
3JIEKTPOMAarHUTHBIMHKOJICOAHN
SIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHUS SHEPTUU B
uJeanbHOM KoJIeOaTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpeacraBnenue o 3aTyxaronmx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHUYEeCKHE KoJieOaHus.
Pe3onanc.
BbIHYKIEHHBICAIEKTPOMATrHUT
HBIEKOJIEOAHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunycouaanbHbIA
IEpEMEHHBIA TOK. MOIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

IIEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U AEUCTBYIOLIEE
3HAa4YCHUC CUJIbI TOKA U
HaIIps>KCHUA

18

Tpauchopmarop.
[IpowusBoacTBO, nepenaya u
OTpebIIeHNE AIIEKTPUIECKON
SHEPTUU

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE EKTPUIECKOTO
3BOHKA, T€HEPATOpa
MEPEMEHHOTO TOKA, JIMHUHN
JNEeKTpoIepesayd

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KymnsTypa
HCI0JIb30BAHUS
AIIEKTPOIHEPIHH B
MTOBCETHEBHOU KU3HU

21

MexaHn4yecKue BOJIHBI,
YCIIOBUS PacIpoOCTPaHEHHUSL.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U AJTUHA
BoJHbL. [lonepeunsie u
MIPOJIOJIHBIEBOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTBb 3BYKa.
I'pomMKOCTB 3ByKa.
Bricoratona. TemOp3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

QHGKTpOMaFHI/ITHHC BOJIHBI, UX

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOUCTBA U CKOPOCTb.
[TxanasneKTpOMarHuTHBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

[TpuHIUIIBI paANOCBA3U U

24 TeneBusieHus. Pa3surue
CpeACTB cBs3U. Pannonokanus

o5 KonTtponsHas pabora bubnuorexa [JOK
«Konebanus u BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonmHenHOE

26 pacnpoCTpaHEHHE CBETA B bubnuoreka [JOK
OJHOPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI

97 oTpaxeHus csera. [locrpoenue bubnuoreka [IOK
M300paKeHUH B TUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue cera. [loaHoe

28 BHYTPEHHEE OTPaKEHHUE. bubnuorexa [JOK
[IpenenbHbIW YroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHHUS
JIaboparopHas paboTa

29 «I/ISMI;peHII)/IC nopKa3aTeJ1;1 bubmmorexa [JOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHHUS CTEKIIa»
JInnzel. Ioctpoenue

30 n300pakeHuil B TMH3eE. bubnuoreka [IOK
®opMyIia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI

31 JlaGopaTopHas pabora



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnemoBanne CBOMCTB
M300paXeHUH B JINH3AX)

Hucnepcus cBera. CosxxHBIN
cocrtaB Oenoro ceta. L[Ber.

32 JlaGoparopnast pabota
«Habnronenue qucrnepcuun
CBETa»
NHurepdepenuus ceera.

33 ﬂn@pi?iuiﬂ CBETA. brbmmorexa [OK

N https://m.edsoo.ru/ffOced22

JudpakuroHHas pemeéTka

34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue MpudOpsI U

35 YCTPOWCTBA M YCIIOBUS UX
0€301acHOTO TPUMEHEHUS
['panuIpl MPUMEHUMOCTH

36 KJIaCCHUYECKOW MEXaHHUKH. bubnuorexa [JOK
[Toctynatel cnenuaibHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMenieHue BpEMEHHU U https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTHHBI
DHeprus u UMIYibC

38 PENATUBUCTCKON YaCTULIBI. bubnuoreka [IOK
CBs13bp Macchl ¢ SJHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrUsnoKos

39 KonTtponsHas padora «OnTHka. bubmorexa LIOK

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI crielMaIbHON TEOpPUH
OTHOCHTEIILHOCTI

®otonsl. ®opmyna Ilnanka.

bu6mmoreka [{OK

40
DHeprus U UMIynbc GpoToHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK

HOJIMOTEKA

41 oto3ddekra. O A.T.
poros(ex TP https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl poTodrPdexrTa.

VYpaBHeHue DUHIITEHHA IS
42 boTosbdexTa bubmmoreka [IOK
' https://m.edsoo.ru/ff0d015e
«KpacHasrpanuma»
dboTtorddexra
Haenenne ceera. OnbiTol I1. H.
43 TeGenena bu6moreka [IOK
AICBd. . https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEIEUCTBUECBETA
TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE MPUMEHCHHUE:

44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
Pemrenue 3amad mo reme

45 «DIEeMEHTHI KBAHTOBOMU bubmorexa LOK

https://m.edsoo.ru/ff0d0302
OIITHUKI
Monens atoma ToMcoHa.

46 OmnbiTel Pe3epdopaa mo bubmuoreka [JOK
pacCesIHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnanerapHasimoaeIpaTOMa

47 [Tocrynateibopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa

48

N3nydenne u norionieHue
(hOTOHOB TIpU TIEPEXO0JIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroi. BuapicriekTpoB

bubmuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIE CBOMCTBA YaCcTHLL.
Bounsl e bpowis.
KopmyckynsipHO-BOTHOBOW
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE HU3JIy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaAOAaKTUBHOI'O U3TTYUCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJMOAKTUBHOCTH Ha YKUBBIC
OpTraHU3MBI

52

OTkpbITHE TPOTOHA U
HeuWTpoHa. M3oTombl. Anbda-
pacnana. DNeKTPOHHbBIA U
MO3UTPOHHBIM OeTa-pacmal.
l'amma-uznyuyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CB31 HyKJIOHOB B
sanpe. SnepHble peakuuu.
SAnepubin peaktop. [Ipodiaemsrl,
MIEPCIIEKTUBBI, SKOJIOTNYECKUE
ACIIEKTHI IAEPHOU DHEPTETUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

QHCMCHTapHHC YaCTUIbI.
OTKpLITI/Ie MO3UTpPOHA. MeTtoapl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HAOJIOICHUS U PETUCTPALIN
3JIEMEHTAPHbBIX YaCTHII.
Kpyrasritcroun
«DyH/1aMEHTaIbHbIEB3aUMOJIEH
ctBus. EquncrBoduznueckon’
KapTUHBIMHUPA»

55

Bug 3Be€3nH010 HeEbAa.
Co3Bes3aus, spKue 3BE3/bl,
IIAHETHBI, UX BUJIUMOC
nerokenne. ConHeyHascucreMa

56

Cosmne. CosHeyHas
aKTUBHOCTb. MICTOUHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH.
3BE3ABITIIABHON
MOCJIEIOBATSIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS
0 TIPOMCXOKJICHUH U SBOJIOLINHI
CouHIIa U 3BE311

58

Mineunsin [Iyre — Hama
lNanakruxka. [Tonoxenue u
neuxenne CosHia B
lanakruxe. ['anakTuku.
UepHbIeAbIPHI B AAPAXTATAKTUK

59

Bcenennas. PasOeranue
rajgakTuk. Teopus bosbiioro
B3pBbIBA.




PennkroBoensnyuenue.
MeraranakTuka

60

HepemennsienpobiieMplacTpoH
OMUU

61

KontponsHas pabora
«DJIeMEHThl aCTPOHOMUHU U
acTpOPU3UKNY

62

O606maromuii ypok. Ponb
(U3HUKN U aCTPOHOMMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHATbHOM
1 OTUYECKOH chepax
JESITETFHOCTH YeJI0OBEKa

63

O6o06maromuii ypok. Pons u
MecTO (PU3MKHU M aCTPOHOMUH B
COBPEMEHHOM HAY4YHOU
KapTHUHE MHpa

64

O6o06matromuii ypok. Poib
¢buznueckoil Teopuu B
hopmMupoBaHUHT
MpEeACTABICHUHN 0 PU3NIECKON
KapTHUHE MHUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpa B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTaBICHUI O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe
1oJie. DJIEKTpOMarHuTHas




VHYKLUS

PesepBHblil ypok. OnTuka.

67 OCHOBHI CIleIMATIBLHON TEOPUHU 1
OTHOCHUTEJIbHOCTH
Pesepnslii ypok. KBanrosas
bu6mmoreka [IOK
68 ¢dusnka. DIIeMEHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUH U aCTPOPHU3UKH
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkinonepHoe o0miecTBo «M31aTEI6CTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



