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1.Ilnanupyembie pe3yJIbTaThl OCBOCHUSI Y4eOHOr 0 npeaMera «PU3HKa».
[Iporpamma obecrieunBaeT JOCTUKEHUE CIECAYIOMIMX PE3yJbTaTOB OCBOEHUSI 00pa30BaTEIbHOW MPOrpaMMbl CPEIHETO

o01iero oOpa3oBaHus:

1.1. nm4YHOCTHBIE:
« YMEHHE YIIPABIISITH CBOEH IMO3HABATEIIBHON JIEATEIBHOCTHIO;

« TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOPa30BaHUIO, HAa MPOTSKEHUU BCEH >KHU3HU;
CO3HATEJIbHOE OTHOLIEHUE K HENPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MpodeccrnoHalbHOM U 00IECTBEHHOU
NEeATENbHOCTH;

« YMEHUE COTPYIHHUYATh CO B3pOCIBIM, CBEPCTHUKAMHM, AETbMH MIIAJLLIEr0 BO3pacTa B 0Opa3oBaTelIbHOM, yd4eOHO-
UCCIIEIOBATENbCKOM, TPOEKTHON U APYTrUX BUAAX JEATEIbHOCTH;

« COPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH; OCO3HAHME
3HaYMMOCTH HayKd, BJIaJEHHUS JOCTOBEPHOM HHGOpMAIe O TMepeloBbIX MOCTIKEHUSX U OTKPHITUSAX MHUPOBOUW U
OTE4YECTBEHHOM HayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MMpa U OOIIECTBA; TOTOBHOCTh K HAYYHO -
TEXHUYECKOMY TBOPYECTBY;

* YyBCTBO TOPJIOCTHU 32 POCCUUCKYIO (DU3MUECKYIO HAYKY, TYMaHU3M;

* [IOJIOKUTENBHOE OTHOILLIEHUE K TPYY, LIEJICYCTPEMIIEHHOCTD;

* OKOJIOTUYECKAs KYyJbTypa, OepeXHOE€ OTHOUIEHHWE K POAHOW 3emiie, MpUpOAHbIM OorarctBam Poccum u mwupa,
NOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOJIHBIX PECYPCOB U Pa3yMHOE NMPUPOIONOJIb30BAH HE.

1.2. meTanpeaMeTHbIE:



1) oceoenue pezynamueHbvix yHUBEPCAIbHBIX YUEOHBIX OCUCMBUIL:
* CAMOCTOSITEJIBHO OMNpPENENsATh LEeIH, CTaBUTh U (GOPMYIUPOBAaTH COOCTBEHHBIC 3a/layd B 00pa3oBaTelIbHON

ACATCIIbBHOCTHU U ) KU3HCHHBIX CUTYallUAX;
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* OIIEHUBATh PECYPChl, B TOM YHCIIC BpeMs M APYrue HeMaTepUabHBIE PECYPChI, HEOOXOAMUMBIC IS JTOCTHKCHUS
MOCTABJICHHOW paHEE LIEJIH;
* COMOCTABJISITH UMEIOIUECS BOBMOXHOCTH U HEOOXOAUMBIE JIJIsl JOCTHUKEHUS LIETTU PECYPCHI;
* OMPENICIIATh HECKOJIBKO MYTEN IOCTHKEHUS TTOCTABJICHHOM LIEIIH;
* 3371aBaTh NapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOKHO OINPEIEIUTh, YTO LEIb JOCTUTHYTA;
* COMOCTABIIATH MOTYYECHHBIN PE3YJIBTAT ACATENBHOCTH C MOCTABICHHOMN 3apaHee LEIbIO;
.o
+ OCO3HAaBaTh TMOCJEACTBUSA JOCTHKEHHUS TIOCTABJIEHHOW II€IM B JIEATEIIbHOCTH, COOCTBEHHOW >KWU3HM W KU3HU
OKPYKaIOIIMUX JIHOJIEH;
2) 0céoeHue NO3HABAMEIbHBIX YHUBEPCAIbHBIX YHEOHBIX OeiCmEUiL:
+ KPUTHUYECKH OIEHWBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO C PA3HBIX TTO3UITHH;
- pacmo3HaBaTh U (PUKCUPOBATH MPOTUBOPEYHS B MH(DOPMAITMOHHBIX HCTOYHUKAX;
+ HCHOJB30BaTh PA3JIUYHBIE MOJEIbHO-CXEMATUUYECKUE CPEACTBA JUIsl MPEICTABICHUS BBISBICHHBIX B
WH()OPMAITMOHHBIX HCTOYHUKAX TIPOTUBOPEUHI;
 OCYHIECTBJIATh Pa3BEPHYTHIM MHGOPMAIIMOHHBIA IMOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (Yy4eOHbIE U
MO3HABATEJIbHBIC) 3a/1a4H;

* MICKAaTb U HAXOAHUTb O606HléHHI>Ie CITOCOOBI PCUICHUA 3a1a4,
* INPHUBOAUTb KPUTHYCCKHUC ApryMCHTBI KaK B OTHOIIICHHWHU COOCTBEHHOTO CYXKIACHHsA, TaK M B OTHOIICHHUHU

JNEUCTBUN U CY)KJICHUW IPYrOro YEJI0OBEKa;



+ aHaJM3UPOBATh M MPEOOPa30BHIBATH MPOOJIEMHO-TTPOTUBOPCUYHMBHIC CHTYAIUH;
+ BBIXOJUTh 3a pPaMKH Yy4eOHOTrO MpeaMeTa W OCYIICCTBIIATH IICJICHANPABICHHBIM TIOUCK BO3MOXXHOCTH
IIMPOKOTO TIEPEHOCA CPEJICTB U CITIOCOOOB JICHCTBHS,

* 3dHHMMAaTh Pa3HBIC ITO3HUIINH B MO3HABaTEIbHOM JACATCIIBHOCTH,
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3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OeliCmEUil

 OCYHIIECTBJISITh JIEIOBYI0 KOMMYHHMKALIMIO KaK CO CBEPCTHMKAMH, CO B3pOCIBbIMHU (KaKk BHYTpU 0Opa3oBaTEIbHOM
OpraHM3alMy, TaK U 3a €€ MpeaeaMu);

* TIPU OCYHIECTBIICHUH TPYMNIOBOI pabOThI ObITh KaK PYKOBOAUTEJIEM, YWICHOM MPOEKTHOM KOMaHIbl B PA3HBIX POJISX
(reHepaTopoM HAEH, KPUTHKOM, UCIIOIHHUTENEM, IPE3EHTYIOIMM U T. 11.);

+ pa3BEPHYTO, JOTMYHO M TOYHO H3JIararb CBOK TOYKY 3pEHUS C HCHOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U
MACbMEHHBIX) SI3bIKOBBIX CPEJICTB;

+ pacrno3HaBaTh KOH(QIMKTOTEHHBIE CUTYAIIUU U MPEJOTBPAIIaTh KOH ThI 10 UX aKTUBHOH (ha3bl;

* COTJIACOBBIBATH MO3UIINH WICHOB KOMaH/bI B MPOIIECCe Pa0OThI HAl OOITUM MPOTYKTOM/PEIICHUEM;

 TPENCTaBIATH MyOJUYHO pEe3yJbTaThl MHIAUBUAYaJIbHOW U TPYIIOBOM AESITENILHOCTH KaK Mepell 3HAKOMOW, Tak U
repe] HE3HAKOMOU ayJIUTOPUEN;

+ TOIOWpaTh MAPTHEPOB MJISl NETOBOM KOMMYHHUKAIIMH, UCXOS W3 COOOPKECHHUI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS,
a HE JIMYHBIX CUMIIATH;

+ BOCHPUHHUMATHh KPUTHYECKUE 3aMEUaHUs KaK PECypc COOCTBEHHOTO Pa3BUTHUS,

« TOYHO U EMKO (OpMYTUPOBATh KaK KPUTHUUYECKHE, TaK M OJOOPUTEIIbHBIC 3aMe4aHUs B aJpec JIPYrux JIoJed B
pamMKax JIeJI0BOi U 00pa3oBaTeIbHON KOMMYHHUKAIIMK, U30€Tasi PU 3TOM JIMYHOCTHBIX OIEHOYHBIX CYKICHUH.

1.3. mnpeamMerTHble:



B pe3yJbTare U3y4eHus1 Kypca pu3uki Ha YPpOBHE CpPeHero o0imero o0pa3zoBaHus

BBIIITYCKHUK Ha 0a30BOM YPOBHE HAYYUTCA:

+ OOBSACHATH HA MpUMEpax pojib U MECTO (PU3MKU B (HOPMHUPOBAHUHM COBPEMEHHOW HAyYHOW KapTHUHBI MUpa, B

Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AEATEILHOCTH JIIOJIEH;
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+ JIEMOHCTPUPOBATH Ha NMPUMEPAX B3aUMOCBS3b MEXKIAY (PU3UKON U APYTHUMU €CTECTBEHHBIMU HAYKAMH;

+ YCTaHaBJIUBATh B3aWMOCBSI3b €CTECTBEHHO-HAYYHBIX SBJICHUI U MPUMEHSITh OCHOBHBIE (DM3MYECKUE MOJCTH JJIT UX
ONHUCAHUS U OOBSICHCHUS,;

* HCIOJb30BaTh HMH(pOpMAINIO (U3HMUYECKOTO COJACPKAHMUSA TMPU PEHICHUU Y4eOHBIX, MPAKTUYECKUX, MPOCKTHBIX M
HCCIIeA0BATENbCKHUX 3a7a4, HHTErPUPYS HHPOPMALIMIO U3 Pa3IMIHBIX HCTOYHUKOB M KPUTUUECKH €€ OlICHUBAS,

+ pa3auyaTh U YMETh HCIIOJb30BaTh B Y4E€OHO-HMCCIIEIOBATEIbCKON IEATEIbHOCTH METOAbl HAyYHOTO IO3HAHUS
(HabusrofieHUe, oMMCcaHue, U3MEPEHUE. IKCIIEPUMEHT, BBIIBUKEHHUE TUIIOTE3bl, MOACIUPOBAHUE U T. 1I.) U (DOPMBI HAYYHOTO
no3HaHus ((hakThl, 3aKOHBI, TEOPUHU), TEMOHCTPUPYS HA TPUMEPaAX UX POJib U MECTO B HAYYHOM MO3HAHUM;

* BBITIOJHSATH TIPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMYMH, BHIOMpPAS U3MEPUTETHHBIC PUOOPHI C YUETOM

HEO0XOAMMON TOYHOCTH U3MEPEHUH, TUTAHUPOBAThH X0/
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U3MEPEHUH, TOJyyaTh 3HAUEHHUE N3MEPSEMON BEJIMUNHBI U OLIEHUBATh OTHOCUTEIBHYIO MTOTPEIIHOCTD 110 33JaHHBIM (OpMYyJiam;

* TPOBOJUTH HCCIICAOBAHUS 3aBUCHUMOCTEH MEXAy (U3NYECKUMHU BEJIMUYMHAMU: BBITIOJIHITH HU3MEPEHHUs, HA OCHOBE
WCCIIEA0BAHNUS ONPEAEIATh 3HAYCHHUSI [TapaMETPOB, XapAKTEPU3YIOIINX JaHHYIO 3aBUCUMOCTb MEXIY BEIUYMHAMU, U JI€JIATh
BBIBOJ] C YU4ETOM IOIPEMIHOCTEN N3MEPEHUM;

* HCHOJb30BaTh JIJIsl OMUCAHUS XapaKTepa MPOTeKaHUs PU3NUECKUX MPOLECCOB (PU3MUECKHE BETMUMHBI U B3aUMOCBS3b

MCIKIAY HUMU,



* HCIIOJIB30BATh IJIA OIMMCAHHA XapaKTCpPa IPOTCKAHUA (1)H?>I/IIICCKI/IX IMpouccCcoB (1)H3H‘ICCKI/IG 3aKOHBI C yqéTOM I'paHu
X IIPUMCHHUMOCTH,

* pfiiaTb KA4YCCTBCHHBIC 3aa4H (B TOM YHCIC U MCKIIPCIAMCTHOI'O XapaKTepa): HCIIOJIb3Yyd MOICIIN, (1)H3H‘-IGCKI/I€
BCIIMYMWHBI M 3aKOHBI, BBICTPAHMBATBL JIOTHYCCKHUC MLCIIOYKHU 00BICHECHUS (IIOKa?;aTeJILCTBa) MNPCAIOKCHHBIX B 3aJdddax

MIPOIIECCOB (SIBJICHUN );
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. pemaTth pacu€THBIC 3a/1a4u C SBHO 33JJaHHON (PU3UYECKON MOJEbI0: Ha OCHOBE aHAJIM3a YCJIOBHSI 3aa4d BBIICISATh
bU3HYECKYI0 MOJENb, HAXOAWTh (PM3MYECKUE BEIUYWHBI W 3aKOHBI, HEOOXOJHMMbBbIC M JOCTATOYHBIC I €€ peIICHUS,
IIPOBOIUTH PAaCUYEThI U OIICHUBATH MOJTYyYEHHBIN pe3y/IbTaT;

+ YYUTHIBATh TPAHUIBI TPUMEHUMOCTH W3yYEHHBIX (PHU3MYECKHMX MoOAeNed TMpH pemieHud (PU3UIeCKux U
MEXIPEIMETHBIX 3a/1a4;

* HCIIOJb30BaTh HHGOPMAIIMIO U IPUMEHATh 3HAHUS O MPHHIIMIIAX PaOOTHl M1 OCHOBHBIX XapaKTEPUCTHUKAX M3yYEHHBIX
MallliH, MpUOOPOB M JPYTUX TEXHUYECKHUX YCTPOMCTB JJIs pEHIeHUS TNPAKTHUYECKUX, YISOHOHMCCIEIOBATEIbCKUX H
MIPOSKTHBIX 3a71a4,

+ WCIOJIb30BaTh 3HAHUSA O (QU3MYCCKUX OOBEKTAX MW TIpoIeccaX B ITOBCEIHEBHON JKM3HU JUIA oOecredeHus
0e30MmacHOCTH MpU OOpaIIeHNH ¢ TPHOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, JIJISI COXPAHEHUS 3JI0POBbsI U COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOIIEH Cpefie, NI IPUHATHSI PEIICHUH B TTIOBCETHEBHOW KU3HH.
6bINYCKHUK HA 0A3060M YPOBHE NOJIYUUM 603MONCHOCHb HAYUUMbCA:

+ TIOHUMATh U OOBSICHATH IEITOCTHOCTh (PU3NUECKON TEOPUH, ONIPEACIIATh TPAHUIIBI €€ MPUMEHUMOCTH i MECTO B PSY
IPYruX (PU3UICCKUX TCOPHUH;

+ BJAQAETh MNpUEMAMU TMOCTPOEHUS TEOPETUUYECKUX JIOKA3aTEeNIbCTB, a TaKXKE€ IPOrHO3UPOBAHMS OCOOEHHOCTEU
NPOTEKAHUS (PU3HYECKUX SBJIEHU U MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUYECKHUX BBIBOJIOB M JI0KA3aTEIIbCTB;

* XapaKTCpHU30BaTb CUCTCMHYIO CBA3b MCKIY OCHOBOIIOJIArartOliuMM HAYyYHBIMU IMOHATHAMM:

IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBUKEHUE, CUIIA, SHEPTUS;



¢ BBIIBHUI'aTh I'MITIOTC3bI HA OCHOBEC 3HAHUA OCHOBOIIOJIAT aIOIINX (1)I/IBI/II-ICCKI/IX BaKOHOMepHOCTCfI H 3aKOHOB,
* CaMOCTOATCIIbHO INIAHUPOBATH U IIPOBOJAUTDH (1)I/I3I/I‘ICCKI/IC OKCIICPUMCHTEI,

+ XapaKTepu30BaTh TrJo0ajJbHbIE MPOOJIEMBbI, CTOAIIME TMEepe]] YeIOBEYECTBOM (DHEPreTUUYECKHE, ChIPHEBBIE,
HKOJIOTHYECKHUE) U POJIb (PU3UKH B PEIICHUHU ITUX MPOOJIEM;

TOUYKA \“ POCTA

pemaTh NpakTUKO-OPUEHTUPOBAHHBIC, KAU€CTBEHHBIE U pacuéTHbIC (hU3NUYECKHUE 3a7a4ul ¢ BHIOOpOM (DU3MUYECKOM MOJENH,
HCIIOB3Ysl HECKOJIBKO (DM3UYECKUX 3aKOHOB MM (DOPMYII, CBSI3BIBAIOIINX M3BECTHBIC (PU3MYECKUE BEIMYHMHBI, B KOHTEKCTE
MEXKIIPEAMETHBIX CBS3EH;

+ OOBSCHATH MPUHIUIBI PAOOTHI U XapAKTEPUCTUKU U3yYEHHBIX MAIIUH, YCTPONCTB;

+ OOBSCHATH YCIIOBUS MPUMEHEHHS (PU3NYECKUX MOJENeH MpU pelieHnr (PU3NYECKHX 3aja4, HaXOAUTh aJCKBATHYIO
MpeIJIOKEHHOM 3a/1aue PU3NUECKYI0 MOJIENb, pa3peliaTh MpodiieMy Kak Ha OCHOBE UMEIOIITUXCS 3HAHUH, TaK U MPU MOMOIIU
METOJIOB OILICHKH.

2. Conepxanme kypca « Pusuka»
ba3zoewvtit yposens

Pu3nKa U eCTeCTBEHHO-HAYYHbII MeTO IO3HAHMUSA IPHPOIbI
®dusuka - pyHgamMeHTaNbHas Hayka o mpupoze. HayuHsiit MeTo ] mo3HaHusl.

Metozs! uccnenoBanust GU3NUECKUX sIBICHUNA. MoaenupoBanue pU3NUYECKUX sIBICHUN U mporieccoB. Hayunbie (akTbl
u runore3bl. PU3NYECKHE 3aKOHBI U TPaHULBI UX INPUMEHUMOCTH. DU3NYECKUE TEOPUM W IPUHLUI COOTBETCTBUS.
®dusnueckre BeauuuHbl. [lorpemHoctu u3MepeHud ¢uU3MYecKux BeauuuH. Poimb M MecTo ¢u3uku B (OPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTH JIOACH. Duzuka u Kyivmypa.

Mexanuka



['paHuIbl TPUMEHUMOCTH KJIacCU4YecKOM MexXaHuku. I[IpoctpaHcTBO M BpeMs. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nekeHnsa. Cucrembl oTcuéra. CKalsipHbIE M BEKTOpHBIC (Gu3mdeckue BenuduHbl. Tpaekropus. I[lyre. [lepememenue.
Ckopoctb. YckopeHue. PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUMHEMHOE [BUKECHHE. PaBHOMEpHOE ABWIKEHUE IO
OKPY>KHOCTH.

BzaumopeiictBue Ten. SBnenne umHepumu. Cuna. Macca. MHepumanbHble CUCTEMBI OTCUYETA. 3aKOHBI JUHAMUKU
Hrrotona. Cuia TskecTd, Bec, HEBeCOMOCTh. CHIIbI YyIPYrOCTH, CHIBI TPEHHUS. 3aKOHBL: BCEMUPHOrO TAroTeHus, ['yka,
TpeHus. Mcnonv3oeanue 3aKOHO8 MeXAHUKU 0N OOBACHEHUS OBUNCEHUS HeOeCHvlX men U OAd pa3eumusi KOCMUYECKUX
UCcce00B8aHuil.

HNmmynbe MaTepraibHOW TOYKH W CUCTeMBI. VIMITynbC cuuibl. 3aKOH COXpaHEHHS MMIyJbca. MexaHnudeckas padora.
MorrHocTh. Mexannueckas 3Heprus MaTepUaIbHOM TOYKHU M CHCTEMBI. 3aKOH COXpaHEHHsI MEXaHU4YecKoi sHeprun. Pabota
CUJIBI TSIKECTU U CHJIBI YIIPYTOCTH.

PaBHOBecue marepruanbHOM TOYKU U TBEPAOTO Tena. MOMEHT Cuibl. Y CIOBUS paBHOBecHs. PaBHOBECHE KUIKOCTU U
raza. [laBnenme. /[susicenue scuoxocmu.

MosiekyasipHasi puU3MKa 1 TEPMOAMHAMHUKA

MornekynsipHO-KMHETHYEeCKasi Teopusi (MKT) CTPOSHUS BEIIECTBA U €€ IKCIIEPUMEHTAIbHBIE JJOKa3aTeIbCTBA. TerIoBoe
paBHOBecHue. AOCOIOTHAs TeMIlepaTypa Kak Mepa cpeiHel KHHETHYECKOM YHEPTUH TETUIOBOTO IBMXKCHHS YaCTHUIl BEIIECTRA.
Mogenps uaeansHoro rasa. JlapneHnue rasa. YpaBHEHUE COCTOSIHUS MAECAIBHOrO rasa. Y pasHenue MenneneeBa-Kianeitpona.
["a30BbIE 3aKOHBI.

ArperatHble COCTOSIHMSI BelllecTBA. B3anMHbIe NpeBpallleHUs] KUJIKOCTH U Ta3a. Braswcnocms 6030yxa. Monenb
cTpoeHwus xuaKoctei. [loBepxHocTHOE HaTshKeHUE. KpucTammudyeckue u amopdHbIe Tena.

Buyrpennsisi sHeprus. PaGota u Temonepenada Kak CrnocoObl U3MEHEHHS BHYTPEHHEW SHepruu. Y paBHEHUE
TersioBoro Oananca. [lepBoiii 3akoH TepMmoanHamuku. HeoOpaTuMocTs TemnoBbix mnporeccoB. [Ipunmunet geiictBust u KI1/]
TEIUIOBBIX MAIIIUH.

OCHOBBI JICKTP OIUHAMHKH
DIIEKTpUYECKHUE 3apAIbl. 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsana. 3akoH Kyiona.
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Onektpuueckoe mnone. HanpspkEHHOCTP M MOTEHLMAN 3JIEKTPOCTATHYECKOro Touisd. JIMHWM HanpsyKEHHOCTH U
SKBUIOTEHUHAIbHBIE OBEpXHOCTU. [IpuHunn cynepno3uuuu nosen. [Iposoonuxu u OusieKmpukug 31eKmpuieckom noJe.
DnekTpoéMKocTh. KoHencarop.

[TocTostHHbIN 3nekTpudecknii Tok. Cuiia Ttoka, ComportusieHue. [locienoBaTenbHOE M NapaJUIEIbHOE COECIUHEHUE
MPOBOJHUKOB. 3akoH Jlxkoyns-JIeHma. DnekTpoaBukyias cuia. 3akoH OMa Juisi MOJHOM Lienu. DJIEKTPUYECKU TOK B

IMIPOBOIHUKAX, JICKTPOJJIUTAX, IIOJYIIPOBOAHHUKAX, I'a3aX U BAKYYMC. C6€pXI’lpO@00MMOCWlb.

TOUKA \" POCTA

MarautHoe mnone. BekTop MHAYKIMM MAarHUTHOTrO MoJisA. J[€MCTBME MArHUTHOIO MOJII HAa MPOBOJHUK C TOKOM H
JBIDKYIIYIOCA 3apsbKeHHYH0 yactully. Cuna Amnepa u cuna JlopeHia. MarHuTHbIE CBOMCTBA BEILIECTBA.

SIBiieHME AJIEKTPOMArHUTHOM MHAYKIIMU. MarHutHeiil oToK. IIpaBuio JleHna. 3akoH 3JIE€KTPOMAarHUTHOM WHIYKIIHH,
SIBnenune caMonHAYKIMU. NHAYKTUBHOCTD. DJIEKTPOMATrHUTHOE TI0JIE. JHEpeus 21eKmpOoMASHUMHO20 NOJIAL.

KoJie0anusi 1 BOJIHBI
Mexannueckue koneOanusi. ['apMmoHunueckue koseOanus. CBOOOJHBIC, 3aTyXarollue, BBIHYXKICHHBIE KOJICOAHUSI.

[IpeBparienus HEpruu npu kosedanusix. Pezonanc.

OnexktpoMarHuTHele Konebanus. KomeOatenpHblli KOHTYp. IlepeMeHHBIN SIEKTpUYECKUNA TOK. PeszoHanc 68
anekmpuyeckou yenu. Kopomxoe 3amvixanue.

Mexanuueckue BoJHBI. [lpononbHbie W momepeyHble BOJHBI, CKOpPOCTh W JUIMHA BOJNHBL. HMumepghepenyus u
ougpakyus. IHepeus 60.1Hbl. 38YKOBbIE BOJIHDL.

DJIeKTpOMarHuTHbIe BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJH. /[Mama3oHbl 3JIEKTPOMArHUTHBIX M3IYyYEHUU U UX
MPAKTUYECKOE MTPUMEHEHHUE.

Onruka
I'eomerpuueckas ontruka. CKOpOCTh cBeTa. 3aKOHBI OTPAKCHHS W TpelloMicHUs cBera. Dopmynia TOHKOW JIMH3BI.

BonHoBbIe cBOMCTBA cBeTa: quctiepcusi, HTepdepeHus, Tudpakius, Ioaspu3aIusl.



OcHoBbI CIeuaJIbHOA TCOPHUHU OTHOCUTEJIBbHOCTH
HOCTy.TIaTLI TCOPHUN OTHOCHUTCIIbBHOCTH U CJIICACTBHA U3 HHUX. I/IHBapI/IaHTHOCTI) MOAYJII CKOPOCTH CBCTAa B BAKYYMC.

3Hepr1/151 1oKos1. CBsI3b MacChl U OHCPIUHn CBO6OIIHOﬁ qaCTHUIBI.

KBanrToBas ¢pusuka. @Puzuka aroMma ¥ aTOMHOI0 S/Ipa
['mnoreza M. Ilmanka. ®dorosnekrpuueckuii 3¢ddexr. ombiTel CroneroBa, 3akoHbl (oTodddekra. YpapHeHHE

Oiinmreiina. @otoH. KopryckynspHo-BoHOBOM ayanusMm. Coomuoutenue neonpedenénuocmelti I eiizenoepea.

HﬂaHeTapHaﬂ MoJie1b atoMa. OOBACHEHUE JIMHENYATOTO CIICKTpa BOAOPOJa HAa OCHOBE KBAHTOBBIX ITOCTYJIATOB Bopa.
TOUKA \" POCTA

CocTaB U CTpOECHHE aTOMHBIX s/Iep. DHEPrusl CBSA3M aTOMHBIX sijiep. Buabl paanoakTUBHBIX MpPEBpallleHUH aTOMHBIX
anep. 3aKoH paJiloaKTUBHOrO pacnana. SAnepusie peakuuu. lllennas peakius nenenus siaep. IIpumenenue s0epHou dHepull.

SHGMGHTapHI)Ie qaCTHUIEI. qDYHI[aMCHTaJILHBIe B33.PIMO,Z[CI>'ICTBI/IH. HOBTOpGHI/IC.

MarepuajibHO — TEXHHUYECKOE o0ecredyeHue:
Nudopmanmonnsie pecypcol B uHTepHETE https://lecta.rosuchebnik.ru
HoytOyk yuurens
WHTepakTUBHAS JOCKA
DnekTpoHHBIN yueOHHMK https://lecta.rosuchebnik.ru

Cuenapuu u marepuanst MOIILL



TOUKA !‘POCTA

Ka.]'leHI[apHO-TeMaTI’I‘-leCKOG INIAHHPOBAHUE

Nen/mt Tema ypoka KomnuectBo [Ipumeyanue
JacoB Jlata
Hara 1o dakTuyeckas
TUTaHy
BBenenue (14)
1 BBonubrit uactpykrax no Th B kabunere dusuku. Yto 1 4.09
uszydaet pusuka. Gusndeckue sipnenus. Habmogenus u
OTIBIT.
Kunemaruka (94)
2 PaBHomepHoe nBmwxkenne Ten. Ckopocth. YpaBHeHwue| 1 7.09
PaBHOMEPHOTO JIBUKEHUSI.
3 CKOpOoCTh U NepeMEIICHUE TTPU PABHOYCKOPEHHOM 1 8.09
JIBUKEHUH.
4 CKopocCTh U NepeMelIeHUE TTPU PaBHOYCKOPEHHOM 1 9.09

JABUXKXCHHU.
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5 CpoGonnoe maneHume Ten. CamocrosTenbHas — pabora| 1 14.09
«PaBHOYCKOPEHHOE JIBUKECHHE)

6 JIBM>KEHUE TIO OKPY>KHOCTH 1 21.09
7 Pentenue 3amau mo reme «OCHOBBI KHHEMATHUKI 1 23.09
8 Pentenue 3amau mo teme «OCHOBBI KHHEMATHUKI 1 24.09
9 1 28.09

Konrposabnas padora Ne 1 no teMe «OCHOBBI KHHEMATUKW»

JNunamuka (7)

B3anmoperictBue Ten B npupoze. Asnenue nuepunn. llepsorin 1 5.10
10 3akoH Herorona. UCO

11 [TonsiTHE CUIIBI KaK MEpbI B3auMoAecTBU Ten. Bropoi 3akoH | 1 7.10
HrroTtona.

12-13 | Tpetnii 3axkon Herotona [Ipunnumn 2 14.10
oTHocutenbHOCTH ["anmunes. Camocmoamenvnas padoma 1o 15.10

TeMe «3akoHbl HbroTOHA)

11




14 SIBneHue TAroTeHus. 3aKOH BCEMUPHOTO TSATOTEHUS. 1 18.10
15 Uuctpykrax o Th. Jlabopamopuasa paéoma Nel «zydyenue | 1 20.10
JIBMDKEHUS TeJia M0 OKPYKHOCTHU IO IEUCTBUEM CHII
YIIPYTOCTH U TSIHKECTH.)
3akoHbI cOXpaHeHUs B MeXaHuKe (84)
16 Nmnynbe Tema W UMIYJAbC CUJIbL. 3aKOH COXpPaHEHUs 1 26.10
umnyinsca. Camocmosmenvuas paboma 1o teme «CHITbI
B IIPUPOJIE»
17 PeaktuBHOE nBmkenue. Mcmoibp30BaHUe 3aKOHOB MeEXaHUKH | 1 9.11
JUTsl OOBSICHEHUSI 3aKOHOB JIBUYKEHUS HEOECHBIX TE
18 PabGora cunpl. MOIIHOCTE. 1 11.11
19-20 | Kuneruueckas v MOTeHLIUAIbHAs SHEPTUA. 3aKOH COXpaHEHUs | 2 16.11
SHEPrUH B MEXAHUKE. 17.11
21 | Jlabopamopnas padoma Ne2 «3ydeHue 3aK0Ha COXPaHEHHS 22.11

MEXaHHYEeCKOU 9HCPrumn»

12




22 K.P. Ne2 no temMe «3akOHbBI COXpaHEHUSD» 25.11
Monekyasipaas pusuka. Tensiobie siBiieHusi(.20 1)

23 1 30.11
Crtpoenue BemiectBa. Mosnekyna. OCHOBHBIE IMOJIOXKEHUS
MOJIEK YIS PHO-KMTHETUIECKON TEOPUH CTPOCHHS BEIIECTRA.

24 1 7.12
Macca monekyn. KonnuectBo BemiectBa. Pernenue 3aaau

25-26 | UjeanbHBlii ra3 B MOJEKYJISPHO-KHHETHYECKOH TEOPHHU. | 2 9.12
OcnoBHoe ypaBHeHne MKT 10.12

27 1 14.12
Temneparypa 1 TEIJIOBOE paBHOBECHE.
Camocmosimenvras paboma no Teme «OcHoBel MKT»

28 AOcomoTHas Temneparypa. Temreparypa - Mepa CpeaHei 1 21.12
KUHETUYECKOU dHEpruu. Mamepenne cKkopocTer MOJIEKYII
raza

29-30| VYpaBHEHUE COCTOSIHUS HJICAIBHOIO rasa. 2 24.12

25.12
31-32 | I"a30BBIC 3aKOHBI 2 28.12
39.12
33 Huctpykrax o Th Jlabopamopnas paboma Ne3 «OnbitHas | 1 12.01

npoBepka 3akoHa I ei-JIroccaka

13




34 Hacermennniit map. Kunenue 1 18.01
35 BrnaxnocTs Bo3ayxa. Pemenue 3amgad no teme «CBolcTBa 1 20.01
ra30B U JXUJIKOCTEH»
36 Konrponbnast pabora Ne3 mo teme «Monekyspaas 1 25.01
107637061
37 BuyTtpeHnHsis sHeprus. 1 1.02
38-39| Pabora B TepMOIWHAMHUKE. 2 3.02
4.02
40 KomnuectBo Temmorel. YenapHas TEIOEMKOCTh. Perrenune 1 8.02
3a1ad4.
41-42 | TlepBblii 3aKOH TEPMOJUHAMHUKH. 2 15.02
16.02
43 [Mpunuuns! neiictBus teroBoro asuratens. JIBC. Huzens. 1 17.02

KII/[ TenmoBbIX ABUTATEICH.

DuekTpocTaTtuka (74)

14




44 1 25.02
UYrto Takoe 3JEKTpOAMHAMHKA. DJieKTpusauus Ten. [[Ba pona
3apsi0B. 3aKOH ~ COXpaHEHUs  DJIEKTPUYECKOTO 3apsija.
CamocmoamenvHnas paboma no teme « TepmoruHaMuKay
45 3akon Kynona.. 1 27.02
46 Onektpuueckoe mnoJie. HanpsbkeHHOCTh  3nekTpudeckoro | 1 1.03
nonsi. Camocmoamenvuas paboma Mo TemMe «DIEKTpU3aLus
TE»
47 1 7.03
[TpOoBOTHUKY M TUAJICKTPUKHU B AJICKTPOCTATUICCKOM TTOJIC.
[Tongpuzanus AMIIEKTPUKOB
48 [ToTeHuMa 3EKTPOCTATUYECKOrO TOJIE U Pa3HOCTh 1 10.03
MOTECHITHAJIOB.
49 -30| Dnekrpoemkocts. KonpeHcatopbl. DHeprus 3apssKEHHOTO 15.03
KOHJIEHCaTopa. 16.03
51 Kourpoabnas padora Ned o teme «TepmonrHaMuka,
QJICKTPOCTATUKA» 2203
3aKOHBI MOCTOSIHHOI 0 TOKA (6 4)
52 DnekTpuueckuid Tok. Cuia Toka. 24.03

15




93-54 | 3akon Oma s yuactka uenu. ConporuieHue. Pemenne 5.04
3aj1a4. 6/04
55 DnekTpuueckas nenb. [locnegoBaTtenbHoe M mapajuieIbHOE 12.04
COCIMHEHUE MTPOBOTHUKOB.
WNucrpykraxx no Tb. Jlabopamopnaa padoma Ne4
«/3yuyeHne  MOCJIEAOBATENTLHOTO U MAPALIEIHLHOTO
COCJIMHCHUS IPOBOTHUKOB).
56 14.04
Pabota 1 MONIIHOCTB 3JEKTPUUECKOTO TOKa.
Camocmosimenvras paboma 1o Teme «IIoCTOSHHBIN TOK»
57 -58| DnexrpoaBuxkyias cuia. 3akoH OMa IS MOJTHOM IIeTH.
18.04
59 Wnctpykrax o Th Jlabopamopnas paboma Ne5 26.04
«3mepenne D/1C v BHYTPEHHETO COPOTHUBIIEHUS
HUCTOYHUKA TOKA»
60 .
KonTpoabnas padora Ne5 no reme «IlocTOIHHBIN TOK» 3.05
JJIeKTPUYECKH Il TOK B Pa3JIMYHBIX cpeaax (5 4)
61 DneKTpudecKas MPOBOJAMMOCTh  PA3IMYHBIX  BEIIECTB.
BEPXITPOBOIUMOCTb.
CBepxnpoBOaUMOC 10.05
62-63 | DACKTPUYECKUI TOK B TTOJYIIPOBOTHUKAX. 17.05

16




64

DONEeKTpUYECKUd TOK B BakyyMe. OJEKTPOHHO-Ty4YeBas

19.05
TpyOKa.
65-66 23.05
DIEKTPUYECKUH TOK B JKUIKOCTSIX. 3aKOH AJICKTPOJIU3a. 24.05
67 -68| DnmexkTpudecKUid TOK B ra3ax.
25.05

HecamocTosATenbHbIN 1 CaMOCTOATENbHBIN pa3psabl. [1nazma.

26.050

17




[Tpunoxxenue k paboueil mporpamme

KanennapHo teMarndeckoe miaanupoBanue 11 kmacc

Homep
1O MOPSAAKY

Tema ypoka

Koauue
CTBO YaCcOB

Jlara
TUIAHUP
yeMmasi

Hara
(pakTnyeck
ast

MaraurtHoe moJje

B3anmonetictBue TokoB. MaruuTHoOE II0JI€E.
MarnutHast uHAyKUus. JIMHUM MarHUTHOU
WHIYKIUH

4.09

Monyne BekTOpa MarHMUTHOM uHAyKuuu. Cuna
Awmnepa. Jlabopamopnas paboma Nol
«Haoniwooenue Oeilicmeus MaZHUMHO20 NOJA HA
MOK»

5.09

ITpumenenue 3akona Amnepa. Pemienue 3amay.
BXx0oxHO#l KOHTPOJIBHBIN TECT.

11.09

JlelicTBE MArHUTHOIO MOJS HA JIBUXKYIIUHCA
ANEKTPUYECKUI 3aps. Cuna JlopeHiia.
MarHuTHbIE CBOMCTBA BEIIECTBA.

Cuna Amnepa u cuna Jlopenua (pewenue 3aoay)

18.09

OTKpbITHE SABICHUS ANEKTPOMArHUTHON UHYKIIUAH.
MargauTHbIN TTOTOK.

19.09

Jlabopamopnaa pavoma No2 «W3ydyenue
SIBJICHUS JJICKTPOMATHUTHOM MHAYKIUID).

25.09

Camounnykuus. THIyKTUBHOCTB

2.10

18




8 DHeprusi MarHuTHOTO TOJISl TOKA. 1 3.10
DNEeKTpOMarHuTHOE TOJIE.

9 KonTpoabHas padora Ne2 mo reme 1 9.10
«JIEKTPOMATHUTHAS. MHAYKIHS »
KosieGanusi 1 BOJIHBI 21

10 CBoOoaHbIE KOJIeOauusa. MareMaThnyeCcKuil 1 16.10
MasTHUK

11 Jlabopamopunas pavoma N3 «Onpeodenenue |1 17.10
YCKOpeHus c60000H020
nAdeHUs npU NOMOWIU MASAMHUKAQ)

12 CBoOoHbIe KOeOaHus B KOJieOaTeTpHOM 1 23.10
koHType. [IpeBpatienne sHeprun npu
AJIEKTPOMArHUTHBIX KOJIeOaHUIX

13 [leproa cBOOOIHBIX IIEKTPUUECKUX 1 7.11
korneOanuil. [lepeMeHHbIi 3NneKTpuYecKuit
TOK.

14 Pe3oHaHC B anEeKTpUYECKOMN LEMH. 1 13.11

15 [Ipon3BOACTBO U UCIIOJIB30BAHUE 1 1411
aneKTpuueckor dHepruu .IpoMeRyTouHbIN
KOHTPOJIbHBIN TECT.

16 BomnHoBbie siBeHus. [[JrMHA BOJHEL. 1 20.11
CKOpOCTh BOJIHBI. 1
Jnuna eonnsl. Ckopocms G0JHbL

17 BonHsbl B cpenie. 3ByKOBbIE BOJHBI. 1 27.11

18 N3nydyenune 31eKTpOMarHuTHHIX BOJIH. 1 28.11

19




19 N3o06perenue paano A.C. IlonoBbim. 1 4.12
[Ipunnun pagnocssasu. Moaynsuus u
JETEKTUPOBAHUE
20 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. 1 11.12
PagnoBonHsbl.
12.12
21 KonTponbHas pabora Ne3 mo reme 1 13.12
«Kone0anus 1 BOJIHBI»
OnTtuka. CBeTOBbBIE BOJIHBI 16
22 Pa3BuTue B3MIA10B HA IPUPOY CBETA. 1 25.12
Cxopocts cBeta. [Ipunnun ['tolireHca. 3akox
OTpakKeHUS CBETA.
23 3akoH mpenoMiieHust cBeta. [lomHoe 1 26.12
OTpaKeHHE
_3axon npenomnenus ceema. llonnoe
ompabsicenue
24 Jlabopamopnas pavoma Ned « Usmepenue 1 9.01
nokazamess nPeioMaACHUS CHIEK1a»
25 Jlunza. [TocTpoeHne n300pakeHUs B JINH3E. 1 15.01
Dopmyna moukou aUH3bL. Yeenuuenue TuH3bL.
1
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26 Jladopamopnas padoma Ne5 «Onpeoenenue 16.01
ONMuUYecKol cunvl u POKycHo20
paccmoanus codouparowieil TUH3bL).

27 Pemenune 3aga4 mo teme « 3aKOHbI 22.01
TEOMETPUUYECKON ONTUKU. JIMH3BI»

28 Jucnepcus caera. 29.01

29 NuTepdepeniius MexaHn4eCcKuX BOJIH U 30.01
ceta. [Ilpumenenns naTepdepeHms

30 Jlabopamopnasa padoma N6 «Habnrooenue 5.02
unmeppepenyuu u oughpaxuuu ceemay.

31 Hudpakuuonnas peuierka Jladopamopuasn 12.02
paooma Ne7 « Uzmepenue OnuHbvl c6emosoil
60IHBLY

32 KonTposnbHasi padora Ne3 no reme 19.02
«OnTuka»
JJieMeHTbI TEOPUH OTHOCUTEJIHbHOCTH

33 [locTynarel TEOpUU OTHOCUTEIBHOCTH. 20.02
PensiTuBUCTCKAsI TMHAMMKA.

34 CBs13b MEXIY MACCOUM U DHEPTUEH. 26.02
N3iyyeHue U CeKTPHI

35 Buibl cieKTpoB U CHIEKTPaJIbHBIN aHATH3. 4.03
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36 Jlabopamopnas paboma Ne7 « Habniooenue 1 5.03
CNIIOUHO20 U TUHEUYamo20 CNeKmpo8y

37 WNudpakpacHoe u ynbTpaduoieToBoe 1 11.03
usnydenus. PentrenoBckue nyun. [lkana
AIIEKTPOMArHUTHBIX U3ITYYCHUH.
KBanToBas pusuka 24

38 dorodddekt. YpaBHeHne DUHINITEHHA. . 1 18.03
Domoaghgpexm. 1

39 ®oronsl. [Ipumenenue porordpdexra 1 19.03

40 KonTponbHas pabora Ne4 mo reme 1 1.04
«CBeTOBBIE€ KBAHTBI»

41 Crpoenue aroma. OnbiT Pezepdopna. 1 2.04

42 KBanrtoBblie noctynarsl bopa. 1 8.04
Keanmoegwvie nocmynamut bopa. 1

43 Jlazepsl. 1 15.04

44 MeTtoabl perucTpauny 31eMEHTapHbIX yacTull. | 1 22.04
Buowl paduoaxmugnuvix uznyuenutl.

45 PaanoakTtuBHBIC NpeBpamieHus. 3aKOH 1 23.04
paaroakTUBHOIO pacmaa. [lepuon
nonypacnaga. M3ororsl

46 CrpoeHue aToMHOTO sijpa. DHEPTUs CBA3U 1 29.04

22




sep.

47 PanuoakTrBHBIE TpeBpaleHus. 3aKOH 30.04
paaroakTuBHOTO pacnaaa. [lepuon
nonypacnaga. M3oromsl
48 SAnepuble peakiuu. Jlenenue saep ypasa. 6.04
Llennpie ssmepHbIe peakuuu. SAnepHbii
peakrop.
49 TepmosiiepHbie peakiuu 13.04
14.04
50 Konmponvnasn padoma Ne5 no meme 20.04
«Amomnasn uszuka u uzuka amommnozo
a0pay
51 Bun 3B€3nnoro He6a. Co3Bes3nusi, sipkue 21.04
aBE3 Are oe KCHIIE bubmoTeka HOK
BE3bI, TUUIAHETHI, UX BHUJIUM BIDKEHUE.
e, ’ a A https://m.edsoo.ru/ff0d0fd2
Connevnas cucrema
52 Comuante.  ConHeuHass  aKTUBHOCTb. 25.04
Hctounuk 3Heprun ConaHIa v 3B€31
53 3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. 27.04
3BE€30bI TJIAaBHOW  IIOCJIEIOBATEIHHOCTH.
B o C bubanoreka LHOK
HyTpeHHee cTpoeHue 3B€31. CoBpeMeHHbIE
P P P https://m.edsoo.ru/ff0d1162
MPEJCTAaBIICHU O  MPOUCXOXKACHUU U
sBomrornu CoJtHIA U 3BE3]
54 Mneunsid [lyth — nama [MamakTuka. 29.04 bubnuoreka LHOK

[Tomoxxenne w  gBwxkenue ConHiIa B

https://m.edsoo.ru/ff0d1356

23



https://m.edsoo.ru/ff0d0fd2
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INanmaktuke. lanaktuku. UY€EpHble nOBIPEI B

AApax raJlakTuk

55 Bcenennas.  Pa3Oeranme — rajakTHK. 31.04

Teopus bonbmoro B3peiBa. PenukroBoe bubamorexa Hox
https://m.edsoo.ru/ff0d0e38

n3nydyeHue. MerarajakTuka

> Hepemennbie mpoOeMbl aCTPOHOMHHT 1.05 bubamorera LOK

https://m.edsoo.ru/ff0d0fd2

57 KonTponpHass  pabora  «DJIEMEHTHI 3.05
aCTPOHOMHH U aCTPOPHUZHKIN

58 Oo6o6maromuit ypox. Pons dusuku u 7.05
aCTPOHOMHU B AKOHOMMYECKOM, bubmmoreka LHOK
TEXHOJIOTHYECKOM, COIMAIILHON U DTHYECKOMH https://m.edsoo.ru/ff0d1162
cdhepax AesSTeILHOCTH YEIOBEKa

59 Oo6o6maromuit ' ypok. Ponmp u MCCT? 9.05 Ewfiorexa LOK
(bmmmv 1 ACTPOTIONII B - COBpEMEHHON https://m.edsoo.ru/ff0d1356
HAayYHOH KapTUHE MUpa

60 Ob6o6matomuit ypok. Ponb (I)I/ISI/I‘-IGCI\(’OI/I 11.05 Evbimorexa LOK
TEOpUHU B qiopMI/IpOBaHHI/I IPEJICTaBICHUN O https://m.edsoo.ru/f0d0eas
(bu3HYecKol KapTUHE MHUpa

61 Oo6o06maromuit YPOK. MecTto 13.05
(bu3nYecKol KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MIPEACTaBICHUN O IPUPOJIE

62 PesepBHbIii  ypok. MarHuTHoe moJe€. 15.05

DJIEKTPOMAarHuTHasE UHIYKIUS
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https://m.edsoo.ru/ff0d0e38

63

PesepBHblil  ypok. Ontuka. OCHOBBI

CHCHH&HBHOﬁ TCOPHUH OTHOCUTCIIbHOCTH

17.05

bubmmoreka LHOK
https://m.edsoo.ru/ff0d0fd2

64

Peszepubrii  ypokx. KBantoBas Qusuka.

DneMeHThI ACTPOHOMUU U acTPO(PU3UKH

19.05

65

OHeprusi CBA3W HYKIOHOB B SJpE.
SlnepHble peakuuu. SnEepHBIM  peaKTop.
[TpoGnempbl, TEPCHEKTUBBI, JKOJIOTUYECKHE

ACIICKThI HI[CpHOI/IV 9HCPICTUKHU

21.05

bubmmoreka HOK
https://m.edsoo.ru/ff0d1162

66

DyieMeHTapHble 4acTullbl. OTKpbITHE
no3uTpoHa. Mertoasl  HaOMIOACHUS U
perucrpaunu 3JIEMEHTAPHBIX YacTHil.
Kpyribiia CTOJI «DyH1aMEHTAIbHBIE
B3auMoOJeucTBUs. EQuMHCTBO  (puznueckon’

KapTUHBI MUPA»

23.05

bubmmoreka LHOK
https://m.edsoo.ru/ff0d1356

25



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

