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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOT0 ypOBHS Ha YPOBHE CpemHEro oomiero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTellbHOM mporpammbl, mnpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ y4éroM
¢benepanpbHOi pabodell MporpaMMbl BOCIHMTAHHMS W KOHIICTIIUH MpPENoJaBaHus y4eOHOTO
npeamera «®Puszmka» B oOpa3zoBaTelbHBbIX —opranusauusx Poccuiickoini  ®enepanum,
peayin3yoUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

CopnepxaHue MporpaMMbl 0 (U3UKE HAMNpPaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydaromuxcsi 10—11 kmaccoB npu oOyuernn ux ¢uszuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IeATEIbHOCTHOTrO noaxo/a. [Iporpamma no ¢pusnke COOTBETCTBYET
tpeboBanusM @I'OC COO k miaaHUPYyEeMbIM JHUYHOCTHBIM, NMPEAMETHBIM M METaNpEeAMETHBIM
pe3ynpraTaM OOYyYeHHs, a TAaKKE YYUTHIBAET HEOOXOIMMOCTh pean3allMd MEKIIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAaydyHbIMH Y4eOHBIMM IpeaMmeTraMu. B Hell ompenenstorcs
OCHOBHbIE 1LI€JM M3y4eHUs (U3UKH HAa ypOBHE CpelHEero oOuiero oOpazoBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKMU: JIMYHOCTHBIE, METallpeIMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma o gu3mnke BKIIOYAET:

— IUIaHHUpYEMbIe pe3yJbTaThl OCBOCHHS Kypca (U3UMKH Ha 0a30BOM ypOBHE, B TOM YHCIIE
MIpeIMETHBIE Pe3yIbTaThl MO rojlaM 00yUeHUS;
— coJepxaHue yueOHoro npeamera «Dusuka» mo rogam o0y4eHus.

dusnka Kak Hayka 0 HanboJiee OOIMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YIE€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIE Kypc GU3UMKA — CHCTEMOOOPA3yIOIIHA I €CTECTBEHHO-HAYYHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMBbIX
xuMueHn, Ouosoruer, gusmdyeckoit reorpadueid m actpoHoMuen. Mcmonb30BaHNE W aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUW OMNpeAesseT XapakTep W pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUSA KOCMOCA, MOJyYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMHU U ApYyrux. M3ydyenue ¢Gpu3nky BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00ydaromuxcs, B GOpMUPOBAHHE YMEHHI
MIPUMEHSTh HayYHBIM METO/1 MO3HAHUS P BBINOJIHEHUN UMHU Y4eOHBIX UCCIIEI0OBAHUM.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH P UACH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MIPUHIIUIIBI €0 MOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEX Pa3lesioB (DM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HEl MaTepualn Kypca PU3UKU 00beIUHEH BOKPYT
¢busznueckux Tteopuil. BenmymuMm B Kypce sBiserca (QopMmupoBaHHE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzaius npeanosiaraeT UCHOIb30BaHUE TYMAHUTAPHOTO
noTeHuana Gpu3nyeckoi Hayku, OCMBICICHUE CBSI3M pa3BUTHs (U3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTUYECKUMU MPOOIIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku npenamnoaraet 3HakOMCTBO C IIUPOKUM
KpYroM TEXHMYECKHUX M TEXHOJOTHYECKUX IIPUIIOKEHUN U3yYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss NOCPEICTBOM BBEICHUS DSJEMEHTOB COJEpIKaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM IpoOjieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKXke 00CyXAeHUS MpoOIeM palliOHAIbHOTO MPUPOIOTIONIb30BAHUS U
HKOJIOTHYECKOH 0€301acHOCTH.

CrepxHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpPOBHE CPEJHEro oOuiero oOpa3oBaHuUs
ABISAIOTCS  (u3ndeckue Teopuu ((GopMupoBaHHE MPENCTABIECHUH O CTPYKType IMOCTPOEHUS
¢u3nveckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB M MPUHLIUIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O MPHPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, [UIS ONHCAHUS ECTECTBEHHO-
Hay4HBIX SIBJICHUH U MIPOLIECCOB).

CucTeMHO- I TETLHOCTHBIN MOJIX0/ B Kypce (PH3UKH Peau3yeTcs MPexkKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydatommxcs. [l 6a30Boro ypoBHsI Kypca
($U3UKH — 3TO HCHOJB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
nmabopaTtopHBIX paboT, KOTOpble B Mporpamme 1o (u3uke OOBEAMHEHBI B OOMIMNA CIHUCOK
YUEHHUYECKUX TMPAKTHYECKUX paboT. BeigeneHne B ykazaHHOM mepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OIICHKH, OCYIIECTBIIACTCS YYaCTHHKaMU 00pa3oBaTeIbHOTO
mporecca UCX0as U3 0COOCHHOCTEH MIaHMPOBAHUS U OcHameHus kabunera Gpusuku. [Ipu sTom
o0ecrieynBaeTcs OBJAJCHHE OOYYAIONMIMMHCS YMEHHSMHU TPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCIICIOBAaHUSI 3aBHCUMOCTEH (M3NYECKUX BEIMYMH W TOCTAHOBKY OTBITOB IO ITPOBEPKE
MIPEUI0KEHHBIX TUTIOTES.

Bonpmoe BHUMaHKE yAeseTCsS PEIICHUI0 pacuETHBIX M KauyeCTBEHHBIX 3aaad. [Ipu sTom
JUTSL paCUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33/1a4M C SIBHO 33/1aHHOW (PU3MUECKON MOJIEIIBIO,
MO3BOJISIOIINE TPUMEHSITh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPHUPYs 3HAHUS U3 Pa3HBIX pasaesioB. [ kauecTBEHHBIX 3a/1a4 PUOPUTETOM
ABIISIIOTCSL  3aJaHUsT Ha OOBSCHEHHWE TPOTEKaHUs (PU3MUYECKUX SIBICHHH W TPOIECCOB B
OKpYXaloIllel KU3HH, TpeOyromue BbIOOpa (U3MUYECKOW MOJENH JUIsl CUTYallud TPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO x MmaTepuaIbHO-TEXHUYECKOMY
obecnieyeHnI0 y4yeOHOro mpolecca 0a30BbIf ypoBeHb Kypca (HU3WKM Ha YPOBHE CpPEJHETro
obmrero oOpa3oBaHUs TOJDKEH M3y4aThCsl B YCIOBHAX INMPEIMETHOTO KaOWHeTa (pM3WKH Wi B
YCTIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHMKIIA. B kabmHeTe
GU3UKH TOJDKHO OBITh HEOOXOAMMOE JlabopaTopHOE OOOpPYIOBaHWE JUIS  BBITTOJTHEHHS
YKa3aHHBIX B MporpamMme 1o ¢pu3MKe YUeHHYECKHX MPaKTHYECKUX paboT M JIEMOHCTPAI[MOHHOE
o0opymoBaHUE.

JlemoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecrednBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MPOrpaMMe Io
(Gu3MKe KIIOYEBBIX JEMOHCTpAaLUN Ui MCCIEIOBAaHUS H3Yy4aeMbIX SBJIIEHUNW U IPOLECCOB,
SMIUPUYECKUX U (PyHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopartopHoe 0060pynOBaHUE IJIsl YYEHUUYECKHX IPAKTHUECKUX padoT dopMmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U OOECIeuMBaeTCsi B pacuére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaronuxca. Temarnueckue KOMILIEKTHI J1abOpaTOpHOTro OOOpYHOBaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJE LIU(PPOBBIX TabOpaTOpHil.

OCHOBHBIMH 1IEJIIMH U3Yy4EHUS (PU3UKHU B 00111eM 00pa30BaHUH SBIISIOTCS:

— ¢opMUpoOBaHHE UHTEpECa U CTPEMIICHUS O0y4arOUIUXCs K HAYyYHOMY HU3YUEHUIO
MIPUPO/IbI, PA3BUTHUE UX UHTEIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTaBICHUH O HAY4HOM MeToJe TOo3HaHus U  (OpPMUPOBAaHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSM;

— ¢opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3y/bTaTa M3Y4YE€HUS OCHOB CTPOCHHS
MaTepuu U (yHJaMEHTAIbHBIX 3aKOHOB (PU3UKU;

— (opmupoBaHue YMEHHUH OOBSACHATH ABJIEHUS C UCIOJIB30BaHUEM (DPM3UYECKUX 3HAHUNA U
Hay4YHBIX JI0Ka3aTeIbCTB;

— (opmupoBaHuE NpeACTaBIEHUN O ponu (GU3MKM Ui Pa3sBUTHUSA JPYTrUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX Lieel obecreunBaeTcs pelieHneM CIEAYIOINX 3a1a4 B Mpolecce
u3yueHus Kypca (U3MKU Ha YPOBHE CpPeIHEro 0011ero 00pa3oBaHus:



— TpHOOpeTeHHne CUCTeMBbl 3HaHWK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAs MEXaHHUKY, MOJEKYISIPHYIO (HU3UKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPOPHU3HUKH;

— (QopmupoBaHME YMEHUH TNPUMEHATh TEOPETHYECKHE 3HAHUS Ui  OOBACHEHHS
¢u3nvecKux SABICHUH B TPUPOAEC W Ui NPUHATHS TPAKTUUYECKUX PELICHHH B
MOBCEIHEBHOM JKU3HH;

— OCBOCHHE CIIOCOOOB PEUICHUS PA3TUYHBIX 337144 C SIBHO 33/IaHHON (PM3UYECKOI MOJICNbIO,
3a1ad, TOJPa3yMEBAIONIMX CAMOCTOSTENBHOE CO3AaHuEe  (U3UYECKOM  MOJIEINH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

— TOHMMaHWE (U3WYECKHX OCHOB W MPHHLMUIOB JICHCTBUA TEXHHYECKHX YCTPOWUCTB H
TEXHOJIOTUIECKUX MPOLIECCOB, X BIMSHUSI HAa OKPYKAIOIIYIO CPENY;

— OBJIQJICHHUE METOJIAaMH CaMOCTOSITENFHOTO IUIAHUPOBAHUS M TPOBEICHHUS (PH3UIECKUX
AKCTIIEPUMEHTOB, aHAJIN3a U WHTEPIPETANy WH(HOPMAIINH, OTIPEIEIICHUS JOCTOBEPHOCTH
MOJTy4EHHOTO pe3ysIbTara;

— CO3JaHME YCJOBHH JUIS Pa3BUTHS YMEHHH MPOEKTHO-HCCIENOBATEIHCKON, TBOPUYECKOM
JeSITEITbHOCTH.

Ha wusydyenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUS
orBoautcs 136 gacos: B 10 kimacce — 68 gacos (2 waca B Hemeno), B 11 kimacce — 68 wacos (2
yaca B HEJIENIO).

COIEP KXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT'O TIO3HAHUS
®uszuka — Hayka o mpupojie. HayuHnble MeTOabl MO3HAHUS OKpYyKaromero mupa. Poiib
SKCIIEPUMEHTA U TEOPHH B MpoLiecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue GuU3HUECKUX SBJICHHN W mporieccoB. Hayunsie runoressr. Ousnueckue
3aKOHBI U TEOPUU. ['paHUIIbI MPUMEHUMOCTH HU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Ponp u Mecto Qusuku B GopMHpPOBaHUM COBPEMEHHON HayYHOW KapTHUHBI MUpa, B
MPAKTUYECKOUN AEATETbHOCTH JIFOACH.
Jlemoncmpayuu
Amnanorosble ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUKE€HHE. OTHOCUTEIBHOCTh MEXaHMYECKOro JBmxeHusa. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCHU CHUCTeMbl KoopauHaT. CloXKEeHue NnepeMelieHul U
CJIO’KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHue. I'paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTHU U MEPEMELICHUSI MaTepUaAIbHOM TOUKU OT BPEMEHH.

CBoOoiHOE TazieHne. Y CKOpeHUe CBOOOTHOTO MaCHUS.

KpuBonmueiiHoe nBuwxkeHue. JIBHKeHHME MaTepuaIbHOM TOYKH 10 OKPYKHOCTH C
MOCTOSTHHOM 10 MOJYNIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JHUHEHHas ckopocTh. Ilepmon u
gactoTa oOpareHus. L{leHTpocTpeMuTensHOE YCKOpEHHeE.

TexHuueckre yCTpOWCTBA U MPAKTUUECKOE TPUMEHEHHE: CIUJOMETpP, JBHKECHUE
CHaps/I0B, LIEMIHbIE U PEMEHHBIE MEpEIauH.

Jlemoncmpayuu



Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUYECKUX XapAKTEPUCTUK JIBUKCHUSL.

[IpeoOpazoBanme TBUKESHUI C UCTIOIH30BAaHUEM MIPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pEKEHHOM IIPOCTPAHCTBE.

Habmoienue ABMKEHUS TeNa, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO MaICHUS.

Hamnpanenue ckopocTH Mpu ABMKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LEIbIO ONPEIETICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanne  COOTHOLIGHUS]  MEXAY  IMYTAMH,  TPOWUJIEHHBIMH  TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIC TMPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUs MAPUKaA B BA3KOM KHUJIKOCTH.

N3yuenune nBukeHus tena, OpoIMIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHOCcUTenbHOCTH ["anmies. IlepBeiii 3akoH HeroToHa. MIHEpLIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. [punmnun cynepno3unnu cuii. Bropoii 3akon Herotona st
MaTepuaibHOM TOUKHU. TpeTnii 3akoH HploTOHA 1711 MaTepUaIbHbBIX TOYEK.

3akoH BceMUpHOTO TaroteHus. Cuia tsxkectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenust (mokos, ckojbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKeHUs U cuina TpeHus nokos. Koaddumuent tpenus. Cuiia cCOmpoTUBICHUS
TIPU JBMKEHUH TeJa B )KUJKOCTH WJIH Ta3e.

[TocTynarensHoe U BpamaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cubl OTHOCUTEIBHO OCH BpamieHud. [lmewo cuiibl. YcnoBuss paBHOBeECHUs
TBEPJIOTO TEIA.

TexHuueckne yCTpONCTBA W MPAKTUYECKOE MPUMEHEHWE: TMOIIIMIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIIUU.

CpaBHEHME MacC B3aUMOJICHCTBYOLIUX TEJl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT JehopMalnu.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM MOABEME U MaJICHUN.

CpaBHEHME CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Nzydenue apmxenust Opycka o HaKJIIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YOPYIOCTH, BO3HHMKAIOLIUX B IPYKUHE U PE3MHOBOM
oOpasrie, oT ux aehopmaIuu.

UccnenoBanue ycnoBuid paBHOBECHs TBEPAOTO TeJa, UMEIOIIETO OCh BpaICHUSI.

Tema 3. 3aKonvl coxpanenus 6 mexaHuke

Nmmynsc MaTepuanbHOM TOUKH (Tela), CUCTEMbl MaTepPHANIbHBIX TOYeK. VIMIybC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHEHHs UMITyJbca. PeakTUBHOE ABUKEHUE.

PaGota cunbl. MOIIHOCTH CHUITBI.

Kunernueckas sHeprusi MarepuanbHOi Touku. Teopema 00 U3MEHEHHH KHHETUYECKOM
SHEPTUH.

[ToTenmmanwHas sHeprus. [loTeHnmanbpHas SHEPTUs ynpyro 1eOpMUPOBAHHON MPYKUHBI.
[ToTeHnmanpHas SHEPTHsl TeNa BOIM3H MOBEPXHOCTH 3EMIIH.



[ToTeHnmanpHple 1 HENOTEHUUANbHBIE CHIIBL. CBsI3b padOThl HEMOTEHIIMAIBHBIX CHII C
N3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEpruu.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIEp, NMPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon nOTeHLIMAIBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomoi

N3ydenue abCOIIOTHO HEYNPYroro yjaapa ¢ NOMOULIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXaHMYECKOW 3HEpPIruu Tella Ha
MIpUMepe PacTHKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi pu3nka ¥ TepMOANHAMMKA

Tema 1. Ocrogbl MONEKyAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU U UX OMBITHOE 0O0CHOBAHUE.
bpoynoBckoe nBmwxkenue. Juddy3ua. Xapaktep IBIWKECHHS W B3aUMOJCHCTBUS — YaCTHI]
BemecTBa. MoJienmu CTPOCHHSI Ta30B, KUIKOCTEH W TBEPABIX TN U OOBSICHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pasmepsl MoJieKyld. KonumyecTBo BeliecTBa.
[Tocrostnaas ABoramapo.

TemmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogens uaeanbHOTO Traza. OCHOBHOE YpaBHEHUE MOJIEKYJISAPHO-KUHETHYECKOW TEOpUH
uaeanbHOTO Taza. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHeld KHHETHYECKOW DHEPruu
TEIUIOBOTO JIBWKEHMS wactul rasza. lllkama temneparyp KenbBuna. [a30BbIe  3aKOHBI.
VYpaBuenue MenneneeBa—Knaneitpona. 3akon JlanproHa. M3omporecchl B UIACATLHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. ['paduueckoe mpescraBiieHne U30MpPOIECCOB: U30TEpPMa,
n30x0pa, n3obapa.

Texuuueckue ycTpOHCTBA U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHME BellecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COECTUHEHUI.

OnbiThl 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO JIBUKEHHUSL.

Mopgaens onbita IllTephna.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WIUTIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UIE€ATIbHOIO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MepeHud oO0BnEma
KOMHAThI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y TapaMeTpaMu COCTOSIHHS Pa3pexEHHOTO Ta3a.

Tema 2. Ocnosbl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsI 3HEprus TEpMOJAMHAMUYECKON CHUCTEMBI U
criocoOb! e€ m3MeHeHus. KonmndyecTBo TerioTsl U pabota. BHyTpeHHsIs SHEpTUs 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temionepenayun: TEMIONPOBOJHOCTb, KOHBEKIIUS, U3IyYeHHE. Y IebHas
TEIIOEMKOCTD BellecTBa. KoinuecTBo TEMIOTH MpH TEIJIonepeaye.

[Tonsitne 00 amgmabatHOM mporecce. IlepBwili 3akoH TepMoauHamMuKu. llpuMeHeHue
MEpPBOTO 3aKOHA TEPMOJAMHAMHUKHY K H3ompolieccaM. [ paduueckas uaTepriperanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOGpatumMocTs npoieccoB B IpUpoIe.



Tennoeie Mammnbl. [IpuHune neiicTBus TemoBbix MamuH. [Ipeobpa3zoBanus SHEPTUH B
TeroBbIX MamuHax. Koaddumuent nonesnoro aeiicteus temmoBoid Mammuel. Hukn Kapao u
ero K03 HUIMEHT MOJIE3HOTO IEHCTBUA. DKOJIOTHUECKUE MPOOIEMBI TEINIOIHEPTETUKH.

TexHuueckne ycTpoiicTBa M MNPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHEIO
Cropanusi, OITOBOI XOJOJUIBHUK, KOHUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Tejaa IpPHU COBEPIIEHMHM padOThl: BbUIET MPOOKU M3
OYTBUIKM TIOJI JICHCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3¢Qupa B JATyHHOW TpyOke MyTEM
TpeHUs (BUIC0IEMOHCTPALIHS).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIonepeaaye.

OmnpIT 10 agabaTHOMY pacIIMPEHUI0 BO3yXa (OMBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHMsl, pEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecamnuvie cocmoanusa eeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanne u KoHJeHcanusa. Mcmapenne u  kurneHwe. AOCONIOTHasT |
OTHOCHTEIIbHAS BJIAXKHOCThH BO3ayxa. HacelmeHHbIi ap. YaenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhI KUIIEHUS OT JIaBJICHUSL.

Teépnoe Teno. Kpuctannmuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOWCTB KPHCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuansl. [l1aBieHne W KpucTaM3aunus. Y AelbHAs
TerwioTa riasneHus. Cyonumanus.

VYpaBHeHHE TEMI0BOro Oananca.

Texnuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETD,
KAJIODUMETP, TEXHOJOIMM TOJIY4YCHHMs COBPEMEHHBIX MaTepUaloB, B TOM  YHUCIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM JIaBIICHUM.

CriocoObl U3MEpEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

H3mepenne OTHOCUTENBHON BIaKHOCTH BO3yXa.

Pa3nen 4. DaexkTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3anuss Tel. OJJeKTpUdecKkui 3apsa. JlBa BUAAa DIIEKTPUYECKHX —3apsJOB.
[IpoBOAHMKH, AUIIEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH COXPAaHEHUs AIEKTPUUECKOTO 3apsija.

B3aumopeiicteue 3apsgoB.  3akoH  Kynona. ToueuHbli  3J€KTpUYECKUU  3apsii.
Onekrtpuueckoe mnoJie. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX MoJieh. JINHUKM HanpsKEHHOCTHU AIIEKTPUUECKOTO TOJIA.

PaGora cun oanektpocratnueckoro moss. [lortennuman. Pa3HOCTh  MOTEHIMANOB.
IIpoBOJHUKY M TUAIIEKTPUKHU B DJIEKTPOCTATUYECKOM NoJe. [[udnexkTpuueckas IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEeKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa. DHEprus
3apsHKEHHOTO KOHJEHCATOPA.

TexHudeckne yCTpONCTBA M NIPAKTHUECKOE INPUMEHEHME: DJIEKTPOCKOI, IEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN
anmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAaHHBIX TEJ.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIO0JIE.

DnexTpocTaTHUecKas 3allluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHcAaTopa OT IUIOIIAAU  IUIACTHH,
paccTOsHUS MEXAY HUMHU U AUAJIEKTPUUECKOIN POHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuui osxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit snekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DOneKTpUUeCKuil TOK. YCIIOBUS CYLIECTBOBAHUS AEKTPUUECKOro TOKa. MICTOUHMKHU TOKa.
Cuna Toxka. [locTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma Juist yuacTka IemH.

DnexTpuyeckoe CONPOTHBIICHHUE. VYaensHoe COTPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapauieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa anexkrpuueckoro Toka. 3akoH Jxoyns—JIenma. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNeKTpOABMKYIlasi CHJla U BHYTPEHHEE CONIPOTUBIICEHNE HCTOUYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM ) AJIeKTpraeckoit rienu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAIOB. 3aBUCUMOCTh COIPOTUBIICHHS METAJIOB
oT TeMieparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBogHIKOBBIE TIPUOOPHI.

DJIEKTPUYECKUIT TOK B PACTBOpPAX M pacIjiaBaxX AIEKTPOIUTOB. DJIECKTPOJUTHUECKAS
JUccolanus. INEKTPOIU3.

DIJIEKTPUYECKHI TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MosHus.
[Tna3zma.

TexHuueckne yCTpoOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: AaMIepMETp, BOJBTMETD,
peocTar, HUCTOYHUKM TOKa, OJJIEKTpOHArpeBaTeIbHbIE NPUOOPBI,  AIEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETP COINPOTUBICHUS, BAaKyyMHBIH JHOJA, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
MTOJIYIIPOBOIHUKOBBIN MO/, FaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa M HATIPSKEHUS.

3aBUCUMOCTb COIPOTUBJICHUS LUIMHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IJIOIIAIU
MOIIEPEYHOI0 CEYEHUs U MaTepHuana.

CMelaHHoe COeIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IeKTPOJABHKYILEH cuibl. KOpoTKoe 3aMblkaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOAUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne CMEIIaHHOTO COEIUHEHHS PE3UCTOPOB.

W3mepeHnue  JIEKTpOABMKYLIEHM CHJIBI  HMCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONPOTHBIICHUSI.

Habnronenue anexkrponusa.

MexnpeamerHblie CBA3U

Nzyuenne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce ocymiecTBisercss ¢ y4€ToM
COJIEp’KATENbHBIX MEXKIIPEAMETHBIX CBSI3€l C KypcamMu MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHH.



Mesicnpeomemnuvie nouwsamus, CBS3aHHBIE C W3YyYCHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4dHbIH (akT, rumote3a, (u3MuUeckass BEIUYHMHA, 3aKOH, TEOpHUs, HAOJIO/IEHUE,
SKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHNE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHUH, JuHEHHas ¢QyHKuusa, napaboina,
runep0oia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKUEe (QYHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HX MPOEKIUH HAa OCH
KOOPJMHAT, CI0XKEHHE BEKTOPOB.

Buonoeusn: mexannyeckoe IBIKEHHE B JKUBOH mpupoje, nupdy3us, 0CMOC, TeII000MEeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENIAUH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM TIPUPO/IE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBa TBEPIBIX TEJ, >KUJIKOCTEH M Ta3oB, JJEKTPUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOIUTHUECKAsT TUCCOLMAIINS, TalbBaHHUKA.

T'eoepagus: BNaxXHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHNe ABUKEHUHN C MCIOJIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJUIUIHHUKYN, HCIOJb30BAaHHE 3aKOHA COXPAHEHHs HMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET W JIpyrue), JABUTATENb BHYTPEHHETO CropaHus, TmapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIOHEP, TEXHOJIOTUH MOJy4EeHUS! COBPEMEHHBIX MaTE€pPHAaliOB, B TOM YHCIIE
HAaHOMATEepUAIOB, U  HAHOTEXHOJIOTWMH,  JJIEKTpOCTaTUYecKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MHpPHUHTEp, AJIEKTpOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. daekTpoauHaMuKa

Tema 3. Maznummnoe nojye. I1eKmMpPOMAZHUMHAA UHOYKUUSA

[TocTrositHHBIE MarHWTHI. B3anMoaeicTBHE IMOCTOSTHHBIX MarHUTOB. MarHuTHOE IOJe€.
Bekrop marautHoM MHAYKIMU. [[puHIUNI Cynieprno3uM MarHUTHBIX MOJIeH. JINHUU MarHUTHOM
nHAyKnuu. KapTrHa TMHUIA MarHUTHOM MHIYKIUU TOJIS IOCTOSTHHBIX MarHUTOB.

MarsuTHO€E mosie IpPOBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIMU MAarHATHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBue NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJib U HaITpaBJICHHUE.

Cuna JlopeHma, e€ Monaynb MW HampaBieHHe. J[BUXKEHHE 3apsyKeHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM moJie. Pabota cumsl Jlopenua.

SIBneHue H3IEKTpOMarHUTHOM MHAYKIUU. lloTOK BekTOpa MarHUTHOW WHAYKILIHH.
DNEeKTPOABMKYILAS CUJIa MHAYKUIUU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAs CHUJIA HMHAYKLIUU B HPOBOJHUKE,
JBUKYILIEMCS TIOCTYNATEIbHO B OJTHOPOJITHOM MarHUTHOM II0JI€.

IIpaBuno Jlenua.

NHIyKTUBHOCTD. SIBIIeHHE CAaMOMHAYKLIMH. DJIEKTPOIBHKYILAS CHJIa CAMOUHTYKIUU.

DHeprusi MarHUTHOTO TOJIsL KaTYIIKU C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOABUTATEIb, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJIAL.

B3aumojeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.



[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBNeHHE AIIEKTPOMATHUTHOW UHIYKIIUH.

IIpaBuiio JleHuna.

3aBUCUMOCTD 3JEKTPOJABUKYIICH CHIIBI UHAYKIIUUA OT CKOPOCTH M3MEHEHHWsS MarHUTHOTO
MOTOKA.

SIBrIeHME CAMOMHTYKIIUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3ydeHrne MarHUTHOTO TIOJISl KATYIIKH C TOKOM.

HccnenoBanue neiicTBUs OCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS YJIEKTPOMArHUTHOW WHIYKIIHH.

Pa3nen 5. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHunHole KOJ1e0anus

Konebarenbnast cucrema. CBoOojaHble MexaHuWdeckue KosieOaHus. ['apMoHHueckue
konebanus. Ilepmon, wacrora, ammumutyna u ¢asza kosebaHuil. IIpy)KUHHBIM MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHMUYECKHUX Kojebanui. [IpeBpaieHue sHepruu
IIPY TAPMOHUYECKUX KOJIEOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJIEOAHWS B HICATHBHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUSg MEXAy MEXaHMYEeCKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B HUJICATBHOM KOJIeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxawmux KouebaHUsIX. BoIHyXIeHHbIE MEXaHUUYECKUE KoJaeOaHusl.
Pe3onanc. BeiHyKIeHHbBIE 3JIEKTPOMArHUTHBIE KOJIEOAaHNUS.

[Tepemennbiii Tok. CHHYCOUIANbHBIN MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IeHCTBYIOIEE 3HAUCHNUE CHIIBI TOKA U HANPSKEHUSL.

Tpancdopmarop. IlpousBoacTBo, mepemadya W MOTPEOJICHHE DIIEKTPUUYECKOW SHEPTHH.
DKOJIOTHYECKHE PUCKH TIpU TPOU3BOJCTBE ANEeKTpodHepruu. KynbTypa HMCHOIb30BaHUs
AIIEKTPOIHEPTUH B MOBCEAHEBHOM KU3HHU.

TexHuueckne yCTpPOMCTBA M NPAKTHUUYECKOE TMPUMEHEHHUE: DSIECKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJiedaTeIbHOM CUCTEMBI (MPYKUHHBIM UM MaTeMaTHYECKUN
MasITHUK).

Hab6nronenue 3aryxarmommx KojaeOaHui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmwinorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa U HAalpsOKEHUST OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneaoBaTeIbHOM COEIUHEHUHM PE3UCTOPa, KATYIIKM UHAYKTUBHOCTH H
KOHJICHCATOPA.

Mopens TUHUY 3IEKTPOTIEepeIayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCHMOCTH MIEPHOA MAJIBIX KOJIEOaHUM Tpy3a HA HUTU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOro TOKa B LENM M3  IOCIEN0BAaTEIBHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTyIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHBLE OTTHbL

MexaHnyeckue BOJIHBI, ycaoBus pacnpocrpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
W jJnuHa BoyHBL. [lomepeuHble W TPOJOJIbHBIE BOJNHBL VHTephepeHuus u AuQpakius
MEXaHUUYECKUX BOJIH.



3Byk. CxopocTh 3ByKa. ' pomkocTsb 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS HM3JIy4EHUS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHtauusi BektopoB E, B, V B anekrpomarauTHO# BoJsiHe. CBOWCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHUE, TMpeoMIICHHe, holsspu3anus, audpakius, uHTepheperuus. CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH.

[lIkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHHE 3IEeKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHIKINIBI pauOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKaIoLIEe Cpepl.

TexHuueckre yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs AMATHOCTUKA B TEXHUKE U MEIUIIMHE, Pasiap, paIuonpuEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIHHBIX BOJIH.

Konebmtomeecs Te1o Kak HICTOYHUK 3BYyKa.

HaGnronenue oTpakeHus U MpeaoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U JUPpakiiii MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnrogenne CBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.

UccnenoBanne  CBOWCTB  AJICKTPOMArHUTHBIX  BOJH: OTPAKEHHE, TMPEIOMIICHHE,
noJisipu3anus, AMppakuus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsiMoinHEHOE pacipoOCTpaHEHHE CBETA B OJJHOPOIHOM Cpejie.
JIyd cBeta. ToueUHBIN UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. I[locTpoeHne n300pakeHUH B TUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TPETOMJICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbld Yros MOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CinoxxHbIN cocTaB Oemoro cBera. [[Ber.

Cobuparonue u paccewBaroniye JuH3bL. ToHKas muH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKas cuiia TOHKON JMH3bIL. [locTpoenne nzo0paxkeHuii B COOMPAIONINX U PaCCEUBAOLIUX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKU.

BonnoBas onrtuka. HWHrepdepennuss cera. KorepeHTHble HMCTOYHUKH. Y CIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHHKOB.

Hudpakuuss cBera. Judpakuuonnas pemérka. YciaoBue HAOMIOICHHUS TJIaBHBIX
MaKCHUMYMOB TpHY NaJICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonsipuzanus ceTta.

Texnuyeckne ycTpoiicTBa M TMPAKTUYECKOE NPUMEHEHHe: OYKM, Jymna, ¢oToammapar,
MPOEKIIMOHHBIM  ammapar, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIUOHHAS
pemeéTKa, MoJsIpou.I.

Jlemoncmpayuu

[IpsiMonHENHOE pacnpoCTpaHEHUe, OTpaKEHUE U MpeloMieHre cBeTa. OnTuyeckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHrue. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHUI B TUH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Habmonenue naTepdepeHnu cBeTa.



Hab6monenue nudpakiuu ceera.

Habmoenue nucnepcun cBera.

[Tomy4yeHue criekTpa ¢ TOMOIIBIO TPU3MBIL.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue nonsipu3anyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nokaszarens IpeloMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.
HaGnronenue nqucnepcun ceta.

Pa3nen 6. OcHOBBI cielIHAIbLHOW TEOPUH OTHOCHTEIBLHOCTH
['panuubl NpPUMEHUMOCTH KIIACCMYECKOW MexaHuku. [locTynaTel crienuanbHOW TEOpHUH
OTHOCUTEIILHOCTH: HWHBAPUAHTHOCTh MOJIYJISI CKOPOCTHM CBE€Ta B BakKyyMe, MIPUHLMI
OTHOCHUTEIBLHOCTH DHHIIITEHHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJJICHIE BPEMEHH U COKpaIleHNE JUTHHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl € PJHEPTUEH U UMITYJTLCOM PENIITUBUCTCKON YaCTHUIIbI. DHEPTHUs TTOKOSI.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6aHM o8O ONMUKU

®otonsl. @opmyna Ilnanka cBs3u s3HEprun HOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYIIbC
dboToHa.

OtkpeiTne u wuccienoBanue Goroddpdekra. Onbitet A. I'. CromeroBa. 3akoHBI
dboTtorddekra. Ypasuenue DitHmreitHa st poTodrddexra. «Kpacnas rpanuia» gorosddexra.

JaBnerune cBeta. Onbite [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpoHCTBa M MPaKTUUECKOE IPUMEHEHHUE: (POTOIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETO MO/,

Jlemoncmpayuu

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETo GoTodddekra.

CBeTONOI.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna nmo paccesnuro o -dactuil. Ilnaneraphas
mozens aroma. [loctynarel bopa. M3nydenue u mornomenue (GOTOHOB MpH MEpexoje aToMa ¢
OJIHOTO YpOBHSI JHepruu Ha Apyroil. Bumel cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOJIOPO/IA.

BonnoBseble cBoiicTBa yactuil. Bonnsl e bpoitnsa. KoprnyckynsipHO-BOTHOBOH JAyalu3M.

CrioHTaHHOE M BBIHYXKJCHHOE U3ITyYeHHE.

Texuuyeckne yCTpOHCTBA U MPAKTHUECKOE TMPUMEHEHHUE: CIEKTpalIbHBIA aHalu3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jemoncmpayuu

Mopnens onsita Pezepdopra.

Omnpenenenue JUIMHBI BOJIHBI Jla3epa.

Habmroenne nuHeHyaThIX CIIEKTPOB M3ITYyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Habnronenue nuHeHyaToro crekTpa.



Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLME  CJIOXHOCTb  CTPOEHMS  sjpa. OTkpbITHE
panmoaxktuBHOCTH. OnbITHL Pe3epdopaa mo onpenesnieHuio coctaBa paJioakTUBHOTO H3ITyYCHHUS.
CoiictBa anb(a-, 6era-, raMMa-u3IydyeHus. BiausHue paarnoakTHBHOCTH Ha KUBBIC OPraHU3MBI.

OtkpbiTuEe IpoTOHa W HeWTpoHa. Hyknonnass mopnens sanapa I'eiizenOepra—liBanenko.
3apsin saapa. MaccoBoe uucio spa. M3oTomnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaZvoaKTUBHOTO pacraja.

DHeprus cBsi3M HyKJIOHOB B sijipe. SnepHbie cuitbl. JledexT Macchl spa.

SnepHblie peakiuu. JlelieHHe U CHHTE3 SEP.

SAnepnsiii peakrop. Tepmosinepusiii cunTes. [IpoOneMbl U MepCIEKTUBDI AAEPHON
SHEPreTHKU. DKOJIOTMUECKUE aCIIEKThI SJIEPHON SHEPTreTUKH.

OnemeHTapHble YacTUllbl. OTKPHITHE NO3UTPOHA.

MeTo1bl HaOJIIOIEHUS U PETUCTPALIMU AIEMEHTAaPHbBIX YaCTHII.

®yHaMeHTanbHble B3auMoieiicTBus. EquHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHUe: JA03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue TpekoB yacTull (110 rOTOBbIM (poTorpadusm).

Pa3zien 8. Di1eMeHTHI aCTPOHOMMH H ACTPOPU3UKH

OTtanbel pa3BUTHS  acTpoHOMHUHU. [IpukinagHOe U MHPOBO33PEHUYECKOE  3HAYECHHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JBIKEHUE.

ConHeyHas cucremMa.

Counnne. ConHeuHass akTHMBHOCTh. Mctounumk sHeprum ConHua W 3BE3A. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTUKHU. Jlmarpamma «CHEKTpajJbHBIM KIIACC — CBETUMOCTBY. 3BE3JbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHCHMOCTBh «Macca — CBETHMOCTBY» IS 3BE3] TJIaBHOM
MocJieI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpEeMEHHBbIE NPEACTaBICHHUS O
MPOUCXO0XACHUHU U 3BoJironMK CoJiHIIA U 3BE3/T. DTarbl )KU3HU 3BE3/I.

Muneunsiii [IyTe — Hamia ["anaktuka. [lonoxenue u neuxenue Cousnina B ['anakruke. Tumbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sApax TaTaKTUK.

Bcenennas. Pacmmmpenune Bceenennoi. 3akon Xa0b6ma. Paszberanue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe usiyueHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNICHUs TOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro noJrymapus u sspkKue 3BE3/bl.

Hab6monenus B Teneckon JlyHsl, mianet, Mieunoro [Tytu.

O0o0marniee NnoBTOPEHUE

Ponp ¢Qusuku u acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTHYECKOW, COLMAIbHOW U
ITHYECKON cdepax [esTEIbHOCTH 4YeJIOBeKa, pOJib U MeCcTo (HU3UKU U acCTPOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poib (usndeckoir Teopun B (HOPMUPOBAHUU
MpeJICTaBICHUH 0 (PU3HUECKOil KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABIECHUN O MPUPOJIE.



MexnpeameTHble CBSI3H

Nzydenne xypca ¢usukm 0Oa3oBoro ypoBHsS B 11 Kkimacce OCymIECTBISIETCS € Y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3ed C KypcaMd MAaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBSI3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAYYHBIM (aKT, TUMore3a, (Qu3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIEPUMEHT, MOJIETMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKIIUH: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
MIPOEKIIMM HAa OCH KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH,
MPU3HAKH MOJI00MS TPEYTOJILHUKOB, OTPEICICHNE TUIONAN TUIOCKUX (GUryp n 00bEmMa Tel.

buonocus: snekrpuyeckue sBIECHUS B JKUBOH MpHUpoAe, KoJieOaTeabHbIE IBM)KEHUS B
KUBOHM TpUpoJie, ONTUYECKUE SIBJIEHUS B JKUBOM MpHUpOJE, NCHCTBUE paJualuiy Ha IKUBBIC
OpraHU3MBlI.

Xumua: CTpoeHHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKash CTPYKTypa TBEpABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOH PEIETKH, CTIEKTPAIbHbIN aHAIN3.

l'eocpagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJI€KH MarHUTHBIX Py, PoToChEMKA 3eMHOMN
MMOBEPXHOCTH, MIPEJICKA3aHUE 3EMIIETPSICEHUH.

Texuonozus: TUHUM 3JIEKTpoIiepeiad, TeHepaTop MePEMEHHOr0 TOKa, AJIEKTPOJIBUTATEllb,
WHIYKIMOHHAS Teuyb, pajap, paauoNpUEMHMK, TENEeBH30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN arnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHasi OaTapes.

ININTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «@Du3nMka» Ha YPOBHE CpEIHEr0 oOIero oOpa3oBaHUs
(6a30BBII  ypOBEHB) JOJKHO  OOECHEYHTHh  JOCTIKCHHE  CIACAYIOMHUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro mpemmera «DHU3HMKa» MODKHBI OTPa)XkaTh
TOTOBHOCTh M CHIOCOOHOCTH OOYYaIOIIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMCH JIUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTALWi, TMO3UTUBHBIX BHYTPEHHHX
yOSXKICHUH, COOTBETCTBYIOLIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIeCTBa,
pacIIipeHne KU3HEHHOTO OIbITa M OIMbITA JCATEIBHOCTH B IMPOIECCE peaar3alidil OCHOBHBIX
HAIMpaBJICHUI BOCIUTATEIbHON ACATEIBHOCTH, B TOM YKCJIEC B YaCTH:
1) rpaKIaHCKOro BOCIHTAHMSI:
— chOPMHPOBAHHOCTh TPAKIAHCKOW MMO3MIUU OOYYaAIOIIErocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIECTBA;
— MPUHATHE TPATUIIMOHHBIX OOIICUETIOBEYECKUX T'YMAHUCTUYECKUX U JEMOKPATHYECKUX
LIEHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpECaX I'Pa)KJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEILHON OpraHU3allly;
— yMCHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUH C MX
GYHKIMSIMHU ¥ Ha3HAYCHUEM;
TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JICATEIILHOCTH;
2) NATPHOTHYECKOT0 BOCIIUTAHHUS:
—  ¢chopMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKOM UICHTUYHOCTH, TATPUOTU3MA,;
IIEHHOCTHOE OTHOIIIEHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, JIOCTHKCHUSM POCCHICKUX
YYEHBIX B 0071aCTH (PU3NKH U TEXHUKH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMUSI:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MOBEICHHS;
CIOCOOHOCTh OIICHMBATh CUTYALMIO U PUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTU YYEHOTO;
OCO3HAHHE JINYHOIO BKJIaJ[a B IOCTPOEHHUE YCTONUMBOIO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:
WHTEpEC K pa3snu4HbIM chepam mnpodeccHoHANbHONW NEeSITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMUIO M caMO00pa30BaHuI0 B 00J1acTh (PU3UKH HA
NPOTSKEHUU BCEH KU3HH;

6) IKOJIOTHYECKOT0 BOCTIUTAHUSI:
c(OpPMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpPbI, 0CO3HAHHUE TTI00aTIbHOTO XapaKkTepa
9KOJIOTMYECKUX MPoOIeM;
IJIAHUPOBAHUE W OCYILECTBJIEHUE JIEWCTBUIN B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHUSA
LeJed yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
paciiupeHue OmbITa JeATEIbHOCTH OSKOJOTMYECKOW HaIMpaBICHHOCTH Ha OCHOBE
MMEIoIUXCs 3HaHUM 1o pu3uKe;

7) HIEeHHOCTH HAYYHOTI'O MIO3HAHUS:
c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;
OCO3HAaHHE LIEHHOCTU HAyYHOU NI TEIbHOCTH, TOTOBHOCTD B IpoIiecce U3ydeHus pu3suku
OCYHIIECTBJIATh NPOEKTHYIO U HCCIEN0BATENBCKYIO JIEATEIbHOCTh MHAWBUAYAJIbHO U B

rpyIIe.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble JJjornueckue neiicTBus:

CaMOCTOSITENIbHO (POPMYIHPOBATH M aKTyallIM3UpPOBaTh MpobiIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPEENATh LENH AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,
BBISIBIISITh 3aKOHOMEPHOCTHM W TMPOTHBOPEYHUS B paccMaTpUBAEMbIX (U3HUYECKUX
SIBIICHUSX;

pazpabaTeiBaTh IJaH peHICHUS MOpoOJeMbl ¢ Yyu€TOM aHaiu3a HMMEIOIIUXCS
MaTepHUaIbHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEISM,
OIICHUBATh PUCKU TOCJEICTBUN JESITENbHOCTH;

KOOPJIUHUPOBATH U BBIMOJIHATH paOb0OTy B YCIOBUSX PEAbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIICHNH KU3HEHHBIX MTPOOIEM.

Ba3oBrble ncciieroBaTejLCKHE JeliCTBUA.

BJIaJIeTh HAy4YHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATUSAMH U METOJaMHU (PU3UUECKOM
HayKH;



BJIQJICTh HABBIKAMH Y4E€OHO-HCCIIET0BATENLCKOW U MPOSKTHOM JAEATENILHOCTH B 00JacTH
($U3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PELICHHS
3a1a4 GU3UUECKOTO COACPIKAaHUS, TPUMEHEHHIO Pa3INYHBIX METOJ0B TIO3HAHUS;

BJIAJECTh BUJAMH JIEATEIBHOCTH IO IOJyYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIIPETALNU,
peoOpa3oBaHMI0 U PUMEHEHHUIO B PA3IMYHBIX y4EOHBIX CUTYalUsAX, B TOM YHCIE MPU
CO3/IaHUH Y4EOHBIX IPOEKTOB B 001acTH (pr3HKH;

BBISIBIISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyalM3UpOBaTh 3ajady, BbLABUIaTh
rUNoTe3y €€ pelieHus, HaXOAUTh apryMEHThI IS I0Ka3aTeIbCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh apaMeTpbl U KPUTEPUHN PELLEHMUS;

aHAJIM3UPOBATh IOJYyYEHHBbIE B XOJAE pELIeHMS 3aJauyd pPe3yabTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTENIbLHON JIESITEIBHOCTH, B
TOM YHCJIE IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTD 3HAHUA MO (PU3MKE B MPAKTUYECKYIO 00JIACTh JKU3HEIEATEIbHOCTH;
YMETbh UHTEIPUPOBATh 3HAHMSI U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, IPEAJIaraTb OpUrHHAIbHBIE MTOIX0/Ibl U PELICHUS;

CTaBUTh MPOOJIEMBI U 331a4H, IOIYCKAIOIUE alIbTEPHATUBHBIC PEIICHHUSL.

PadoTa ¢ undgopmanmeii:

BJIaJICTb HABBIKAMH ITOJTYYCHHA I/IH(i)OpMaHI/II/I (1)1/131/1qu1<01"0 COACPIKAaHUA U3 UCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISATH ITOWCK, aHAJIN3, CUCTEMATHU3AIHI0 H
MHTEpIpEeTaNio HHPOPMAIMK Pa3INYHbIX BUJIOB U (POPM MpeacTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTHh MH(MOPMAIIHH;

WCTIONb30BaTh CPEICTBAa WH(POPMAINMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥ OpraHU3aIlMOHHBIX 33124 ¢ COOTI0ICHUEM
TpeOOBaHUN DPrOHOMHKH, TEXHHKH OE€30MAaCHOCTH, THTHUEHBI, PECypcocOepeKeHHs,
MPABOBBIX M ATHYECKHX HOPM, HOPM HH(DOPMAIIHOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJACPKaHUS B PA3IUYHBIX (opMmarax ¢ y4EToMm
Ha3zHavyeHUsT WHQOpManMM W IEJICBOH ayIuTOpHH, BBIOMpas ONTHMaJIbHYIO (opmy
MPEJCTABICHHS U BU3yaTH3aIlHH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA:

OCYIIIECTBJISATH OOIIEHNE HA ypOKax (PU3HKH U BO BHE-YPOUHOU JI€ITEIBHOCTH;
pacro3HaBaTh IPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlUi B CMT4aTh KOHMIUKTHI;
Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM S3BIKOBBIX
CpE/CTB;

MMOHUMATh U UCTOIb30BaTh MPEUMYIIECTBAa KOMAHIHOW U MHIWBUYaTbHOU PaOOTHI;
BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KJIOT0 YjeHa KOJIJICKTHBA;

NMPUHUMATh 1[€JIM COBMECTHOM JESITEIBbHOCTH, OPraHU30BBIBATH M KOOPJIUHHUPOBATH
JIEUCTBUSA MO €€ NOCTHXKEHHUIO: COCTABIIATH IIJIaH IEUCTBUM, pACIPENEIIAThH POJIA C YYETOM
MHEHUH yJaCTHUKOB, 00CYXJIaTh Pe3yIbTaThl COBMECTHOMN PabOTHI;

OIICHUBATh KAUe€CTBO CBOETO BKJIAJIAa U KaXJIOTO y4aCTHHUKA KOMaHIbl B OOILIUI pe3ynbTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh TMO3UTHUBHOE CTPATETMYECKOE IMOBEICHHE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.



Pel"yJIﬂTI/IBHbIe YHUBEPCAJILHbIE yqeﬁnble aeicTBuA
CaMOOPFaHI/I3aHHﬂ:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATENbHYIO NESITEIBHOCTh B 00JacTH (DM3HMKH U
ACTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTAaBUTh U (OPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IJIaH PELICHUs] pacu€THBIX M KAa4ECTBEHHBIX 3aj]ad, IJIaH
BBIIIOJIHEHUSI IPAKTHUECKOM pabOThl ¢ y4ETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH yueOHOTro MpeAMETa Ha OCHOBE JIMYHBIX IPEINOYTEHUI;

JieTaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTth Ha ceds OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO JSPYIUIAU B 001acTH (PHU3UKH,
MTOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CﬁMOKOHTpOJIb, 3MOIUOHAJIbHBLIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISAM;
BJIQJIETh HaBbIKAMHU MO3HABAaTENbHOM pe(dIeKCUH KaK OCO3HAHUS COBEpPLIAEMbBIX
JNENUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;
WCIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS 10 UX CHU)KEHUIO;
IIPUHUMATh MOTHBBI U APIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YIbTATOB JIEATEIBHOCTH;
IIPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U IOCTOUHCTBA,
IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE IPABO U MPABO JPYTUX Ha OLIMOKH.
B nporuecce 1O0CTHKEHUS IMYHOCTHBIX PE3yJIbTaTOB OCBOEHMS TPOrpaMMBbI 110 (PU3MKE IS

YpOBHS CpelHero oomiero oopa3oBaHusl y 0OyUarOIIMXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEIUICKT, TPEAIOJIaratoui ¢(hOpMUPOBAHHOCTS:

CaMOCO3HAaHHs, BKJIFOYAIOIIETO CITIOCOOHOCTH MMOHMMAaTh CBOE SIMOILIMOHAIBLHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS PAa3BUTHS COOCTBEHHON SMOIIMOHAIBHOU Cepbl, ObITh YBEPEHHBIM
B ceOe;

caMOperyJIMPOBaHHUS, BKJIFOYAOIIETO CaMOKOHTPOJIb, YMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aIallTHPOBATHCS K AMOIIMOHAIBHBIM
W3MEHEHHSIM U MPOSBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTMIKCHHUIO IIETH U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh HCXOJISl U3 CBOMX BO3MOXKHOCTEH;
AMIIATUH, BKIIIOYAKOIIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSHHE IPYIHX,
YYUTBIBATh €r0 TIPU OCYIISCTBICHHH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO W
COTEePEIKUBAHMIO;

COIMANIFHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOLIECHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, MPOSIBIIATH UHTEPEC U pa3pemiaTb KOH(DIUKTHL.

INPEIMETHBIE PE3YJIbTATDBI

K KOHIY O6y‘IeHI/IH B 10 kiacce MMPEAMCTHBIC PC3YIIbTATHI Ha 0a30BOM YPOBHE NOJI’)KHBI

oTpakaTb c(GOPMUPOBAHHOCTDH Y OOyUArOIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (pU3uKu B (POPMUPOBAHHM COBPEMEHHOM
HAay4HOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHMKM U TEXHOJOTHH, B
MIPaKTUYECKON NEATENBHOCTH JIIOJEH;



YUYUTHIBATh TPAHHIIBI NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJIeNel: MaTepualibHas
TOYKa, WHEpIHUaJIbHAs cHCTeMa OTcu€Ta, abCOIIOTHO TBEPAOE TEJIO0, MICAIbHBIA Tas,
MOJIENIM CTPOCHHUS I'a30B, KUIKOCTEH M TBEPABIX TEJ, TOYCUHBIA DJICKTPUYECKUN 3aps]
IIpU petIeHnn PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3UYECKUE SBJICHUSA (IPOLECCHI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH,  MOJIEKYJSPHO-KUHETUYECKON  TEOpUM  CTPOEHMsI  BElIlecTBa U
NEKTPOJAMHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE IMPSAMOJIMHEIHOE JBH)KEHUE,
cBOOOJTHOE TMAZCHUE TEJ, JABWKCHHE 0 OKPY)KHOCTH, WHEPIUS, B3aWMOJCHCTBHE Tell,
maddysus, OpOYHOBCKOE TBMKEHUE, CTPOCHHE >KUAKOCTEH M TBEPIBIX TEl, N3MEHEHUE
o0béMa Tenm mpu HarpeBaHWH (OXJAXKICHWHW), TEIUIOBOE paBHOBECHE, HCHApEHHE,
KOHJICHCAlMsl, TUIABJIEHUE, KPUCTAIIIN3ALMs, KUIICHUE, BIaXKHOCTh BO3/1yXa, OBBIIICHNE
JIABJICHUs ras3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJZIE, CBSA3b MEX]y MapameTpaMu
COCTOSIHUS a3a B U30IIpoLeccax, JEKTPU3aUs Tell, B3aUMOIEHCTBUE 3aps/i0B;

OIMHUCbIBATb MEXaHNYCCKOC JBUKCHHUEC, UCIIOJIb3Yyd (1)I/ISI/I‘I€CKI/I€ BCJIMYHHBI: KOOpAWHATA,

MyTh, TIEpEMENIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHJIa, WMITYJIbC Tela,
KHHETUYECKasl SHEPTUs, TIOTCHITHAIBHAS YHEPTHs, MEXaHW4IecKasi padoTa, MeXaHUIeCcKast
MOIIHOCTh; MPH OMHCAHWH MPABHIBLHO TPAKTOBATH (DU3MUECKUN CMBICT UCTIOIB3YEMBIX
BEJIMYHMH, WX O0O3HAYCHHS W CJWHHUIIBI, HAaXOJUTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO
(U3HYECKYIO BETMUNHY C JIPYTUMHU BETUYHHAMU;

OTIMCHIBATh HM3YYCHHBIC TEIUIOBBIC CBOWCTBA TET W TEIUIOBBIC SIBIICHUS, HCIOJB3YS
(u3HUYecKkre BEIMYUHBI: JIaBJICHUE Ta3a, TeMIepaTypa, CPeIHsAsS KUHETHICCKAs dHEPTH
XaOTHYECKOTO  JIBIDKCHUS  MOJICKYJ, CpEJHEKBaJpaTHYHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, pabora raza, Kod(h(GUIUEHT I[OJIE3HOrO
JNCHCTBUS TEIUIOBOTO JBUTATENS; NMPU OIMKMCAHWM TPABHIILHO TPAKTOBATh (PH3UUCCKHIA
CMBICIT WCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS WM CIUHUIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOINNE JAHHYIO (PU3NYCCKYIO BEIMYUHY C IPYTUMH BEITHUNHAM;

OTIMCHIBATh M3yYCHHBIC DJICKTPUYCCKHE CBOMCTBA BEIECTBA M JJICKTPUUYCCKUE SBIICHHS
(TIpoTIeCChl), MCIOB3Ysd (PU3NUYCCKUE BEIMYMHBI: dJICKTPUUCCKUN 3apsijl, JEKTPUICCKOES
moJie, HANpPsHKEHHOCTh IMOJISA, IMOTCHIMAN, Pa3HOCTh IOTCHIIMANOB;, TPU OIUCAHHH
MPABUJIBHO TPAKTOBATh (DU3NYCCKUI CMBICI MCIOJIB3YEMbIX BEJIMYMH, HX 0003HAYCHHS U
CJIMHUIIBI; YKa3bIBaTh (OPMYIIBI, CBS3bIBAIONINC JAHHYIO (PH3UYCCKYI0 BEIMYMHY C
JIPYTUMH BEJIMYMHAMH,

aQHAJIM3UPOBATh (DU3MUCCKUE IMPOLECChl M SIBJCHHS, MCIONb3ysS (PU3NYCCKUE 3aKOHBI U
MPUHIUIBLI: 3aKOH BcemupHoro Ttsarotenus, |, Il u Il 3akonsr HeloToHa, 3akoH
COXPAHEHHUS MEXaHWYCCKOW HSHEPruu, 3aKOH COXPAaHEHUsS HUMIYJIbCa, MPUHIIUII
CYNEpIO3UIMK  CWJI, TPHHIUI pPAaBHONPABHsS HMHEPLHUAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KMHETUYECKYI0 TCOPHIO CTPOCHHUsSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHeld KWHETHYECKOW DHEPrHMU TEIUIOBOTO JIBUXKCHHS MOJIEKYJI C aOCOJFOTHOMN
TEMIIepaTypoil, TEPBbI 3aKOH TEPMOIMHAMHUKH, 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsijia, 3akoH KysoHa, pu 3TOM pa3iiyaTh CIOBECHYHO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BHIPAKCHHUE M YCIOBHsI (IPaHHMIIbI, 00IaCTH) TPUMEHUMOCTH;

OOBSCHATP OCHOBHBIE TPUHIUNBI JACWCTBHUS MAIIWUH, HPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HMX O€30MacCHOTO HWCIMOJIb30BaHHUS B IOBCEAHEBHOU
JKU3HU,

BBITIONTHATh AKCIEPUMEHTHI TIO0 HCCIENIOBAHUIO (DU3MUECKUX SIBICHHM M TMPOIECCOB C
WCIIOJIb30BAaHMEM TIPSMBIX W KOCBEHHBIX HM3MEPEHUU, MpH 3TOM (HOpMYIHPOBATH
npoOneMy/3agady M THUIOTE3y Y4eOHOTO OJKCIepUMEHTa, cOOMpaTh YCTaHOBKY U3
MPEII0KEHHOTO 000PYAOBAaHHUS, TPOBOJUTH OMBIT H JOPMYITHPOBATH BHIBO/IBI;



OCYIIECTBIISITh TPSIMbIE M KOCBEHHBbIE HM3MEpeHHsS (PU3MUYECKHX BEIWYMH, HPU 3TOM
BBIOMpATh ONTHMAJbHBIM CHOCOO M3MEPEHHsS M HCIOJIb30BaTh H3BECTHBIE METObI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHMOCTH MEXAYy (H3UYECKMMHU BEJIMYMHAMU C HCIHOJIH30BAHUEM
NPSIMBIX M3MEPEHHH, IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTATHI
MOJIy4EeHHOH 3aBUCHMOCTH (D)M3WYECKUX BEIUYMH B BUAE TaOnMMIl W rpaduKoB, Aeiarh
BBIBO/IbI 110 PE3Y/IbTATaM HUCCIIEI0OBAHUS;

coOmoaaTk mpaBwiia 0E30MacHOTO Tpyda MpPH TMPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOTO JKCIIEPHUMEHTa, y4eOHO-HCCIIEOBATEILCKOM M TPOEKTHOW JAEATEIIEHOCTH C
HCII0JIb30BAHNEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOpHOTO 000PYI0BaAHUS;

pemath pacy€THbIE 3aJaud C SBHO 33JaHHON (U3MUECKONH MOJENbI0, MCIONb3Ys
¢u3nueckue 3aKOHbl M TPUHLIMIIBI, HA OCHOBE aHajlW3a YCJIOBMs 3a/Jadd BBIOMpPATH
($u3NYECKy0 MOJIENb, BBIACIATh (PU3NUECKHE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e peleHus, IPOBOJAUTh pPacué€Thl M OLIEHUMBATh PEAIbHOCTH IOJYYEHHOIO 3HAYEHUS
(bU3UYECKON BETUUNHBI,

pelaTth KaueCTBEHHBIE 3a/lauM: BBICTPaMBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMNOYKY
pacCy)KJIeHUM C OMOpol Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3HYECKUE
SIBIICHUS;

WCIIOJIb30BAaTh IMPH pEHIEHHH Y4YeOHBIX 3a/Jad COBPEMEHHblE HH(OpMalMOHHBIE
TEXHOJIOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, WHTEpHpETalMd W MpPeCTaBJICHUS
y4eOHOM U HAayYHO-MOMYJISIpHON MH(GOpPMalUK, MMOJYYEHHON U3 pa3TUYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJTU3UPOBATH MOJIy4aeMyto HHPOPMAIHUIO;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
Haykd, OOBSICHEHHE IIPOLECCOB OKPYXKAIOIEro MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B IIOBCEIHEBHON JKWU3HU JUIs
obecrieueHnuss 0€30MaCHOCTH TIpU  OOpameHuu ¢ TOpubopaMu U TEXHUUYECKUMH
YCTPOMCTBaMHM, Ul COXPaHEHHs 370pOBbi U COOMIOJCHHS HOPM 3KOJIOTMYECKOTO
MIOBEICHUS B OKPYKAIOILEH CPELIE;

paboTaTe B Trpylne C BHIIOJHEHHWEM pa3IMYHbIX COLMAIBHBIX PpOJICH, IUIAHUPOBATh
pa0oTy Trpynmbl, pALMOHAJIBHO PpACHpPEAesATh OOSI3aHHOCTM U IUIAHUPOBATH
JESTEIIbHOCTh B HECTAaHAAPTHBIX CUTYalUsX, aIcKBAaTHO OLEHUBATh BKJIAJ KaXIOTO W3
YYaCTHHUKOB I'PYIIIbl B PELIEHUE pacCMATPUBAEMON IPOOIEMBI.

K xoHiy oOyuenust B 11 kJjacce nmpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH y OOYUYAIOUINXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHHBI MHpPA, B PpA3BUTUU COBPEMEHHOH TEXHWKH M TEXHOJOTHH, B
MPaKTHYECKON JESATEIBHOCTH JIIOACH, LEIOCTHOCTh U €IUHCTBO (PU3UYECKON KapTHHBI
MUpA;

YYUTBIBATh TPAHMIBl MPUMEHEHHS W3YYCHHBIX (U3UYECKHX MOJENeH: TOYCUHBIN
ANEKTPUYUECKHUNA 3apsil, JIyd CBETa, TOYCYHBI MCTOYHHK CBETA, sIEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOT0 Siipa MpH pelieHUH GU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (TMPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAaHTOBOW (DM3MKHU: 3IIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBO€, XHMHYECKOE, MAarHuTHOE JEHCTBHMS TOKA, B3aWMOJICHICTBUE MAarHUTOB,
9JIEKTPOMArHuTHasE MHIYKIUS, J€HCTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM H
JBIDKYLIUICS 3apsl, SJEKTPOMAarHUTHblE KojeOaHWs M BOJHBI, NPAMOJUHENHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHHe, MpeloMiieHHe, UHTepepeHIHs, AUPpakius u
MOJIIpU3alusl CBETa, AUCIepcHs cBeTa, (poTornekrpudeckuil 3¢ ekt (potorddexr),



CBETOBOE [aBJIEHME, BO3HMKHOBEHME JIMHEHUYAaTOro CIEKTpa aroma BOJOPOAA,
€CTECTBEHHAsI U UCKYCCTBEHHAs! PaIiOAKTUBHOCTD;

OTIMCHIBATh M3yYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTUYCCKUE,
ANEKTPUYECKYI0 TPOBOJAUMOCTh PA3JIMYHBIX CpPEA) M OJICKTPOMATHUTHBIC SIBICHUS
(mporiecchl), WCMONB3ys (PU3MYECKHE BEIUYUHBL DJICKTPUUYSCKUN 3apsj, CHlia TOKa,
NIEKTPUYECKOE HANpSKEHUE, JIEKTPUUECKOE CONPOTUBIIEHUE, PAa3HOCTh MOTEHLUAJIOB,
AJIEKTPOJIBIDKYIIAs CUjia, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJIsA, cujia AMIiepa, cuiia
JlopeHnia, WHIYKTHBHOCTh KATYIIKH, SHEPTUs ICKTPUYECKOTO M MArHUTHOTO TOJICH,
MIEpPHO/JI U YacTOTa KoJieOaHU B KoJieOaTeIbHOM KOHTYpE, 3apsi U CUJla TOKa B IIpoliecce
TapMOHUYECKHUX DIIEKTPOMATHUTHBIX KoJIeOaHWH, (POKYCHOE pacCTOSHHUE W ONTHYCCKas
CWJIa JIMH3BI, TIPU OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3UUYCCKUN CMBICI UCTIOIB3YEMbBIX
BEIIUYMH, X O0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE JTAHHYIO
(U3HYECKYIO BETHYNHY C JIPYTUMU BEITUYHHAMU;

OTIMCHIBATh W3yYEHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HUCIOIB3YS (PHU3NICCKUEC
BEITUYHMHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 9YaCTOTAa CBETA, SHEPTHUS
1 UMIyJIbC (POTOHA, IEPHOI MTOTypactaaa, SHEPTUsl CBSI3U aTOMHBIX SIIEP, PU OTTMCAHUN
MIPABWJIBHO TPAKTOBATh (PU3WUYCCKUI CMBICIT UCIIOJB3YEMBIX BEJTUYHH, HX 0003HAYCHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIHYHUHY C
JNPYTUMH BEJTMIMHAMH, BBIYUCIISITH 3HAUeHNE (PU3HUICCKON BEITMIMHBL

aHAIM3UPOBATh (PU3UUYECKHE TPOIECCH W SIBICHHS, WCIOJB3YsS (DU3UYECKHUE 3aKOHBI U
MPUHIUIEL: 3akoH OMa, 3aKOHBI TOCJEAOBATEILHOTO W IMApauIeIbHOTO COCIUHECHUS
MPOBOJHUKOB, 3akOH Jkoyns—JIeHlla, 3aKOH AJIEKTPOMArHUTHOW WHIYKIWH, 3aKOH
MPSIMOJIMHENHOTO ~ PacIpOCTPAaHEHUs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI
MPETOMIICHUS CBETa, ypaBHEHHME OWHIITEHHa s (pororddekra, 3aKOH COXpaHCHHS
SHEpPruM, 3aKOH COXpPaHEHHs] UMITYJbCa, 3aKOH COXpPAHEHHS JJIEKTPUYECKOTO 3apsna,
3aKOH COXpaHEHHS] MacCOBOI0 YHMCIIA, MOCTYNAThl bopa, 3aKOH paMoakTUBHOTO pacnaja,
IpU 3TOM pas3uyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4yecKoe
BBIpQKEHUE U YCIOBUS (TpaHHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OTIPEIeNIATh HAlpaBiIeHHE BEKTOPa MHIYKIIMH MAarHUTHOTO IMOJS MPOBOJHHMKA C TOKOM,
cuibl AMnepa u cwiibl JlopeHna;

CTPOUTH U ONKCHIBATh H300pakeHUE, CO3/IaBaeMOE IIJIOCKUM 3€pKajoM, TOHKOH JINH30M;
BBITIOJIHATh AKCHEPUMEHTHI O MCCIEIOBAHUIO (DU3MUECKUX SIBICHUM M IMPOIECCOB C
WCIIOJIb30BAHMEM TMPSIMBIX M KOCBEHHBIX M3MEpPEHUH: MpH 3TOM (OpMYIUPOBATH
npoOieMy/3agayy M THUIOTE3y Y4eOHOTO OSKCIepUMEHTa, cOoOMpaTh YCTaHOBKY U3
MPeII0KEHHOT0 000PYAOBAHUS, TPOBOJUTH OMBIT U POPMYIUPOBATH BHIBO/IBI;
OCYILIECTBIISITh TpPSIMblE UM KOCBEHHBbIE H3MEpeHHs (U3NYECKUX BEIUYHMH, MPH ITOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEpPEeHUsT M HUCIOJb30BaTh HM3BECTHBIE METOIbI
OIICHKH MOTPEIIHOCTEN U3MEPEHUit;

WCCIIEeIOBaTh 3aBUCUMOCTH (U3WYECKUX BEIMYMH C HCIOJIb30BAHUEM MPAMBIX
W3MEpEHU: TMpH 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCUPOBATh pPE3yIbTAThI
MOJIyY€HHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYMH B BHJE TaOIHUI U rpaduKoB, AeiaTh
BBIBOJIBI TI0 PE3Yy/IbTaTaM UCCIIEIOBAHUS;

cobOnrofath mpaBuiia 0E30MacHOTO TpyAa NpU MPOBEACHUU HCCIEAOBAHHMN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIEeNOBATEILCKON U TMPOEKTHOW AEATeIhbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBbHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYI0BAHHUS;

pemath pacy€THbIE 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJENbl0, HUCHOIb3Ys
¢u3nueckue 3aKOHbI M TPUHIIMIIBI, HA OCHOBE aHajiM3a YCJIOBHs 3aJaddl BBIOMpPATH
(bu3MYECKYI0 MOJIETb, BBIACIATh (PU3NYECKUE BEIMUUHBI U (POPMYIIBI, HEOOXOUMBIE TS
e peleHus, MPOBOJUTH PacUY€Thl M OILIEHWBATH PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3MUeCKOil BEITUYNHBL;



pelarh KaueCTBEHHBIE 3a/lauM: BBICTPAMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LENOYKY
paccy)KJeHHH C ONOpod Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUe
SIBJIICHUS;

WCIOJB30BaTh TPU PpEIIEHUH Y4YeOHBIX 3aJa4 COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUM JJIs IIOMCKA, CTPYKTYPUPOBAaHHUSA, HWHTEpIpETalMd U IMPEJCTABIICHUS
y4eOHOH U HayYHO-TIOMYJIIPHON WH(POPMAIINHY, TIOTYIEHHOW U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMYyI0 HHPOPMALUIO;

OOBSACHATh MPUHLMIBI JCHCTBUS MallMH, NPUOOPOB U TEXHUYECKHX YCTPOMHCTB,
pasnuyath ycIoBUs UX 0€30I1aCHOTO MUCIOJIb30BaHMs B [IOBCETHEBHOM KU3HU;

MIPUBOJIUThH IIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSACHEHHE IMPOLIECCOB OKPYXKAIOIIEro0 MHpa, B pa3BUTUE TEXHUKU MU
TEXHOJIOTHIi;

HCIIOJIb30BAaTh TEOPETUYECKUE 3HaHUA 1O (QU3MKE B IIOBCEIHEBHON KHU3HU JUId
obOecrieueHus Oe30macHOCTH MpU  oOpamieHHuH ¢ TOpubopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXpPAHEHUs 370pOBbS U COOJIOJEHHS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXAIOIIEH CpeE;

paboTaTh B TpyHIE C BBIIOJHEHUEM pA3JIMYHBIX COIMAJIBHBIX pOJIEH, IIaHUPOBATh
paboTy Tpynmbl, palUOHAIBHO paclpeiensTh O0O0S3aHHOCTH U IUIAHMPOBATh
NeSITeNIbHOCTh B HECTaHAAPTHBIX CUTYallUAX, aJeKBATHO OLEHUBATh BKJIaJ] KaXJ0Tro M3
Y4aCTHUKOB I'PYIIBI B PELIEHNE paccMaTprUBaeMoi MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypest
Pa3znea 1. DU3UKA U METO/Ibl HAYUHOI'O TIO3HAHMUSA
bubmmoreka [{OK
1.1 ®u3rKa U METOIbl HAYYHOTO MO3HAHUS 2 https://m.eds00.ru/7f41bf72
Hroro mo pazmeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! https://m.eds00.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpAaHECHUS B MEXaHUKE 6 1 1 htI/tIszI'I;I/(r)rTleeI;jZ(g) ru/7FA1bf72
Hroro o pazueny 18
Pazgen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOMN 9 1 bubnuoreka [IOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.ed S(I)lo. ru/7f41bF72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnuorexa [IOK
' daz3oBbIe MTEPEeX0/Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
4.1 DneKTpocTaThKa 10 1 bubnuorexa [LIOK



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

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

ITocTosiHHBIN dneKTpudYecKuid TOK. TOku B

bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie  IIpaKTiueckne (ungposrbie)
NPOrpaMMmblI Bcero 5 5 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Paznen 1. 9JIEKTPOAUHAMMUKA
11 MaruautHoe nosie. JIeKTpoMarHuTHas 11 1 3 bubnnorexa [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c¢
Hroro mo pazueny 24

Pasgen 3. OCHOBBI CIEITUAJIBHOM TEOPUUA OTHOCHUTEJIBHOCTH

31 OCHOBBI ClIeIIMATILHOM TEOPUHU 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paszngen 4. KBAHTOBASI ®PU3UKA
41 5 . 6 bu6mmoreka [JOK
' JICMCHTBI KBAHTOBOM OTITHKU https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoermue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



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

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bubmmoreka [{OK
5.1 DeMEeHTB aCTPOHOMHUU M aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pazngen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [IOK
6.1 Obodmaromee nosTopennue 4 https://m.edsoo.ru/741c97c
Hroro no pazgeny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB Jata
Nen/m | Tema ypoka Beero KoHTpoibH IpakTuyeck
bIepadoThI nepadoThI IIaH dakr

1 dwusuka — Hayka o npupojie. Hayunbie 1 04.09

METO/1bI TO3HAHUS OKPYKAIOLIEr0 MUPa

Ponb u Mecto pusnku B popMupoBaHun 05.09
2 COBPEMEHHOM HAYYHOU KapTHHBI MUpa, B 1 '

MPaKTUYECKON AESITETbHOCTH JOAeH

MexaHndeckoe IBIKEHHE. 11.09
3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1

nerkeHus. [lepemenienue, CKOpocTs,

YCKOpEHHE

. 12.09

4 PaBHOMEpHOE TTPAMOIMHEHHOE JBMYKEHUE 1

PaBHOYCKOpEHHOE TTPSIMOJIMHEHHOE 18.09
5 JIBUKCHHE 1

CBoboaHoe najeHue. Y CKOpeHue 19.09
6 CBOOOJHOTO MaJACHUS 1

KpuposmHelinoe neuxenue. J[BrkeHne 25.09
! MaTepHUaTbHON TOUKH 10 OKPYKHOCTH 1

[TpuHnun oTHOCKUTENBHOCTH ["anuest.
8 HNueprmansHbie cuctembl oTcueTa. [lepBbiii 1 26.09

3akoH HprotoHa

Macca tena. Cuia. IIpuHnun cynepnosunyu 03.10
9 cui. Bropoi 3akoH HerotoHa juis 1 '

MaTepHaIbHONU TOUKH
10 Tpernii 3akoH HproTOHA 1711 MaTepuanbHbIX 1 03.10

TOYEK
11 3aKOH BCEMHUpPHOTO TsAroreHus. Cuna 1 09.10




TSXKCCTH. HepBaﬂ KOCMHUUYCCKasA CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

10.10

13

Cuna tpenus. Koadpduuument tpenus. Cuna
COTIPOTHUBJICHUS MIPH JBH)KCHUH TEJIa B
KHUJIKOCTH WU Ta3e

16.10

14

[TocrymarensHOE U BpalareabHOe
NBIKEHHE aOCOIOTHO TBEPIIOTO Tea.
MowmenTt cuibsl. I1nedo crnel. YcmoBus
paBHOBECHS TBEPJIOTO TElla

17.10

15

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI
MaTepUalIbHbIX TOUYEK. IMIynbC CHIIBL.
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBUYKECHHE

23.10

16

Pabora 1 momHoCTh cribl. Kunernueckast
SHEPTHs MaTepuabHON Touku. Teopema 00
W3MEHEHUN KHHETHYECKOW SHEPT U

24.10

17

[TorenumanwsHas sueprus. [loTeHnanbHas
SHEPTHs ynpyro aehopMHpPOBAHHON
npykuHbl. [loTeHIIMaNbHAs SHEPTUS Tela
BOJIM3H MMOBEPXHOCTH 3EMITH

07.11

18

HOTGHHI/IEUIBHBIC " HCIIOTCHIMAJIBHBIC CHUJIIBI.

CBs3b pa6OTbI HCIIOTCHIUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHH4YeCKOM OHCPIrun

07.11

19

JlaboparopHas pabota «MccnegoBanue
CBSI3HM pabOThI CHITBI C U3MEHEHHEM
MEXaHUYECKOM IHEPTUHU Teja Ha IpUMeEpe
PaCTSKEHHUS PE3UHOBOIO KIyTa

13.11

20

KoHnTponsHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKkOHbI
COXpaHEHUsI B MEXaHUKE»

1411




21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKOM Teopuu. bpoyHOBCKOE
nskenue. uddysus

20.11

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUIl BelecTBa. Moaean CTpOCHU ra3os,
KUJKOCTEH U TBEPABIX TEIl

21.11

23

Macca monekyi. KonndecTBo BelecTna.
[Tocrostnnas ABoraapo

27.11

24

TemmoBoe paBHOBecue. Temmneparypa u eé€
n3mepenue. [lkana remneparyp Llenbcus

28.11

25

Wneanpuerii raz B MKT. OcHoBHOE
ypaBueHue MKT

04.12

26

AOcourroTHas TeMIIepaTypa Kak Mepa
CpeaHeN KMHETUYECKON SHEPTUH JIBUKEHUS
MOJIEKYJ. YpaBHeHUEe MeHeneeBa-
Knaneiipona

05.12

27

3akon JlanpToHa. I'a30BBIC 3aKOHBI

11.12

28

JlabopaTtopHnas pabota «MccnenoBanue
3aBHCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3a

12.12

29

N3ompornieccsl B uaeaibHOM rasze u ux
rpaduyeckoe npeacTaBieHUue

18.12

30

BuyTpeHHss sHEprust TEpMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
KonunuectBo Temnots! u paboTa.
BuyTpeHnHsis sHEprusi 0THOATOMHOTO
WJIeaNbHOTO ras3a

19.12

31

Buas! Tennonepenaun

25.12

32

VY aenbHasg TEII0EMKOCTD BEIECTBA.
KonudecTBo TEMIOTHI MU TeIJIoNepeaaye.
AnmnabaTHbIif Ipoiiecc

26.12




[IepBblil 3aKOH TEPMOAVHAMUKHU U €TO

33
IIPUMEHEHHE K U30IIpoLieccam

34 HeoOpaTtumocTh Mpo1eccoB B MPUPOJIE.
Bropoii 3ak0H TepMOIMHAMUKHA

35 [Tpunnun pevicrBus u K11 renosoit
MAaIIWHBI

36 Huxon Kapro u ero KIT/{

37 DKojorudeckue npooieMsl
TEII03HEPTreTUKU

38 O6o06maromuit ypok «MonekynspHas
¢uzuka. OCHOBBI TEPMOIUHAMUKI
KonTponbnas paboTa no teme

39 «MonexynspHasi ¢puzuka. OCHOBBI
TEPMOIUHAMHUKI

40 [TapoobOpazoBaHue 1 KOHJEHCALIUSL.
Hcnapenue u kunenue

41 AGCOIOTHAS M OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa. HacklieHHnslil nap
Trépnoe Teno. Kpucrammyeckue u

42 amop(dHbIe Tera. AHU30TPOIUS CBOWCTB
KpucTayyioB. JKuakue KpucTaibl.
CoBpemeHHbIE MaTepHalIbl

43 [1naBneHue u KpucTauIM3aus. Y IebHas
TeruioTa miasieHus. Cyonumanus

44 YpaBHeHHE TEIIOBOro OanaHca

45 OnexTpu3anus Teil. JINEKTPUIECKU 3apsil.
JlBa BUJIa SIEKTPUUECKUX 3apsiIoB
IIpoBOAHUKH, TUAIEKTPUKU U

46 IIOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHUSI
EKTPUYECKOTO 3apsia

47 B3aumonelictBue 3apsoB. 3akoH KynoHa.




TO4eUHBII 2IEKTPUUYECKUN 3apsi

48

Hanpsk€HHOCTD IEKTPUYECKOTO MOJIS.
[IpuHIHI Cynepno3uLMY NIEKTPUIECKUX
nosen. JInHun HanpsHKEHHOCTH

49

Pabota cuit 37eKTpOCTaTHIECKOTO TOJIS.
Ilorennuain. Pa3HoCTh NOTEHIINATIOB

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI MMPOHULAEMOCTD

51

OnektpoéMkocTb. KonaeHcaTop

52

DNEKTPOEMKOCTH INIOCKOTO KOHAECHCATOPA.
OHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa

53

JlaGopaTtopHnast pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa'

54

[TpunIUI NEHCTBUS ¥ TPUMEHEHUE
KOHJICHCATOPOB, KOIMUPOBAIHHOTO arapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3aImTa. 3a3eMJICHHUE JICKTPOIIPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpsixenue. ConpotuBieHue. 3aKOH
OmMa u1g yyacTka uenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHUE MPOBOIHUKOB.
JlaboparopHas pabota «/3yueHnue
CMEIIAHHOTO COEMHEHHS PE3UCTOPOBY

57

PaGoTta 1 MOIITHOCTB ANIEKTPUIECKOTO TOKA.
3akon Jlxoynsa-Jlenna

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit enu. Kopotkoe 3amMbIkaHHe.
JIaGopatopHas pabota «3mepenue D/1C




HCTOYHHKA TOKa U €ro BHYTPCHHCTO
COIIPOTUBJICHUS»

DNEeKTPOHHAS TPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPaTYPHI.
CBepXIpoBOIUMOCTh

59

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

60

[TonmympoBoAHUKH, X COOCTBEHHAS U
61 MpUMeCHas MpoBOAUMOCTh. CBoiicTBa p—N-
niepexoja. [lomympoBoIHUKOBBIE TPHOOPHI

DIIeKTpUYECKNUN TOK B pacTBOpax u
pacIiaBax 3JIeKTPOJIUTOB.
DIEeKTPONUTHYECKAs JUCCOLMALIHS.
DJIEKTPOJIN3

62

DIIEKTPUYECKHUI TOK B ra3ax.
63 CaMOCTOSTENbHBIN U HECAMOCTOSTEIIHLHBIN
pazpsaa. Monnus. [1nazma

DnexTpuyeckrue Npubopsl U yCTPOUCTBA U
64 UX IIpaKkTH4eckoe npumeHenue. [IpaBuna
TEXHUKH 0€30MacHOCTU

65 O6006manmui ypok «IeKTPOIUHAMUKA

KonTponbHas paboTa o teme
«Onekrpocrartuka. IlocTossHHbBIN
aneKTpudeckuii ToK. TOKH B pa3uyHBIX
cpenax»

66

PezepBHblit ypok. KoHTponbHas paboTa 1o

67 n n
Teme "DNEKTPOIMHAMUKA

PesepBHbIit ypok. O60061maronuii ypok mno

68 temaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 9acoB

KonTpoabu

Bcero
bIepadoThI

IIpakTHYeck
nepadtoThl

Jara

ILJ1aH

¢paxr

ITocTosiHHBIE MAarHUTHI U X
B3anMojieiicTBre. MarauTtHoe noJie. Bexrop
MAarHATHOM UHAYKIMH. JINHUA MarHUTHOM
WHIYKIUN

01.09

MarnuTHoO€ 1oJie TPOBOIHHUKA C TOKOM.
OnbiT Opcrena. BzanmoerictBue
HpOBO)IHI/IKOB C TOKOM

04.09

JlabopaTtopHnas pabota «3ydyeHue
MardivTHOI'O IIOJIA KaTylIKKU C TOKOM»

08.09

JlelicTBME€ MarHMTHOTO TOJISl HAa TPOBOJHUK
¢ TokoMm. Cuna Amnepa. JlaGoparopras
pabota «MccnenoBanue AeHCTBUS
MTOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY

11.09

JleficTBe MarHuTHOTO I10JIS Ha
JBIDKYIIYIOCS 3apsDKeHHYH0 yactuiy. Cuna
Jlopenma. Pa6oTa cuibl Jlopenma

15.09

DnekTpoMarHuTHas MHAyKIus. [lotok
BEKTOpa MarHuTHOM uuaykuuu. J(C
WHJYKIUU. 3aKOH 3J€KTPOMarHuTHOM
unaykuuu Dapanes

18.09

JlaboparopHas pabota «MccnegoBanue
SIBIICHUS DJIEKTPOMATrHUTHON WHTyKIIHI

22.09

WHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH.
O/1C camOoMHIyKIIMK. DHEPrUsi MArHUTHOTO
II0JISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

25.09

TexHuueckue ycTpoiucTBa U ux

29.09




MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

10

O6o06marmuil ypok « MarHuTHOE TOJIe.
SHCKTPOMaFHI/ITHa?[ UHOAYKOUS»

06.10

11

KonTtponpHas padoTa nmo Teme «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HUHAYKIUA»

06.10

12

CB00OOIHBIE MEXaHUYECKHUE KOJICOaHHS.
lapmonmndeckne kosaeOanus. YpaBHEHHE
rapMOHHUYECKUX Kosiebanuit. [IpeBpamienne
SHEPTUU

09.10

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHMOCTH TIEPHOIa MAJTBIX KOJIeOaHUH
rpy3a Ha HATH OT JIJTHHBI HUTH U MacChI

rpy3a»

13.09

14

Konebarenpubiit KoHTYp. CBOOOIHBIE
JJICKTPOMArHUTHBIC KOJICOAHUS B
HJCaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHAJIOTUS MEKIY MEXaHHYSCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

16.10

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UJICAILHOM KOJIeOaTeIbHOM
KOHTYpe

20.10

16

Hpe,[[CTaBJ'ICHI/Ie 0 3aTyXaroumux
KOJIeOaHUIX. BBIH}’)KIICHHBIC MCXaHHUYCCKUC
kosieOanus. Pe3onaHc. BBIHY)KI[CHHBIG
QJICKTPOMATHUTHBIC KoJIeOaHUs

23.10

17

Ilepemennsbiii Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JENCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS

27.10

18

Tpaucdopmarop. [IponsBoacTo, nepenaya

10.11




U IoTpebIIeHHE IEKTPUIECKOHN SHEPTrUH

19

YCTpOHCTBO U PAKTHYECKOE IPUMEHEHHUE
AIIEKTPUYECKOTO 3BOHKA, TeHEepaTopa
MIEPEMEHHOTO TOKA, IMHUHN 3JIeKTporepeayd

13.11

20

DKOJIOTUYECKHE PUCKU IIPU NTPOU3BOJICTBE
anekTpo3Hepruu. KynpTypa ucnosb3oBaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

17.11

21

MexaHW4ecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuoa. Ckopoctsb
pacipoCTpaHEHUs U JUTHHA BOJTHEI.
[ToniepeynsIe ¥ MPOJIOIBHBIC BOJHBI

20.11

22

3ByK. CkopocCTh 3ByKa. [ poMKOCTB 3ByKa.
BricoTa Tona. TemOp 3ByKa

24.11

23

DJIEKTPOMAarHuTHbBIE BOJIHBI, UX CBOMCTBA U
ckopocTb. IlIkana 3neKTpoMarHUTHBIX BOJIH

27.11

24

[TpuHIATIBI PaTUOCBS3U U TEICBUACHHUS.
PazButue cpeacts cBsazu. Paguonokanus

01.12

25

KontponbHas padota «Konebanus u
BOJIHBI»

04.12

26

[IpsiMonmHEHHOE pacIpOCTPaHEHHUE CBETA B
OJHOPOJIHOM cpefie. ToueuHbI HCTOUYHUK
ceerta. JIyd cBera

08.12

27

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [loctpoenue nzoOpakeHuit B
IJIOCKOM 3€pKaje

11.12

28

HpeHOMHeHI/Ie cBeTa. [TonmHoe BHYTPCHHCC
OTPAKCHUC. Hpe,[[eJ'ILHHﬁ YroJ rmoJiHoro
BHYTPCHHCTO OTPAKCHUA

15.12

29

JlaGopatopHas pabota «M3mepeHue
MoKa3aTess MPEeIOMIICHUS CTEKIIa

18.12

30

JIunssl. [TocTpoenue n3o0pakeHuit B JIMH3E.

dopMyIia TOHKOU JIMH3bL. Y BETUYCHUE

22.12




JIMH3bI

JlaboparopHnas padora «ccnenoBanue 25.12
31 CBOMCTB M300paKEHUH B JIMH3AaX)»
Hucnepcus cseta. CiioHbIi cocTaB 0enoro 29.12
32 ceera. LIBer. JlaboparopHas paboTa
«Habmonenne nucnepcun CBeTay
33 WnuTtepdepennus creta. udpakuus ceera.
JudpakuroHHas pemeérka
[TomepedHOCTh CBETOBBIX BOJIH.
34 [Tonspuzanusa ceera
OnTrueckue mpruOOPbI U yCTPOUCTBA U
3 YCIIOBHSI UX O€30TTaCHOTO MPHMEHEHUS
I'paHHIIBI MPUMEHUMOCTH KIIACCHUYECKOU
36 MexaHUKH. [locTynaThl crienuantbHOI
TEOPUU OTHOCUTEITFHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMe/yieHre BPEMEHH U COKPALEHUE ITHHBI
DHEprus 1 UMIYJIbC PEIATUBUCTCKON
38 yacTullbl. CBs3b MacChl ¢ YHEPTUEH U
HUMITYJIbCOM. DHEPrusi MoKos
KontponbHas padota «Ontuka. OCHOBBI
39 CHeIHaIbHOM TEOPUU OTHOCUTEIHLHOCTI
®otonbl. opmyna [1nanka. Dueprus u
40 UMITyJbC GOTOHA
OtkpsiTHE U HccaenoBanue Gotorddexra.
al Omnprtet A. I'. CtoneroBa
3akoHbl poTodrddekra. YpaBHeHHE
42 OiHiTeitHa 115 poTordpdexta. «KpacHas
rpanuna» Gotorpdexra
JaBnenue ceera. Onwitel I1. H. JIeGenena.
43 XHUMHUYECKOE IEVCTBUE CBETA
44 TexHuueckue ycTpoicTBa U MPaKTUYECKOE




npuMeHeHue: GoTosnemMenT, GoToaaTIUK,
COJIHEYHast OaTapesi, CBETOINO/

45

Pemenue 3agad mo reme «DIE€MEHTEI
KBAHTOBOU OIITUKW)

46

Mogenb aroma Tomcona. OMNbIThI
Pesepdopna mo paccessHAIO 0-4aCTHIL.
[LmanerapHas MoJieb aToMa

47

[Tocrynater bopa

48

W3nyuenue u noryomnieHue (oTOHOB MPU
Iepexo/ie aToMa C OJJHOTO YPOBHS SHEPIHH
Ha Ipyroi. Buasl criekTpoB

49

Bonnosrle cBoiicTBa yacTuil. BoiHbI e
Bbpoitns. KopnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYXJIEHHOE
U3JTy4YCHHE

50

OTKpbITHE PAaTUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaAMOaKTUBHOTO U3TYYECHUS

o1

CaoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHUsl.
BnusiHue pamoakTUBHOCTH Ha YKUBBIC
OpraHU3MbI

52

OTkpbITHE TPOTOHA U HEUTPOHA. 130TOMIBI.
Anbda-pacniaa. DIeKTPOHHBIN U
MO3UTPOHHBIN Oeta-pacman. ['amma-
U3ITy4YeHue

53

OHeprus cBA3U HYKJIOHOB B siape. SnepHbie
peakuuu. SnepHsiit peaktop. [Ipobinemsl,
IIEPCIEKTUBBI, DKOJIOTUYECKHUE ACIIEKThI
SIEPHOY SHEPrETUKU

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/IC
MO3UTPOHA. Metoasl Ha6J'IIO)IeHI/I$I )51




pErucTpalu JIEMEHTAPHBIX YACTUL.
Kpyrusiit ctonn «@yHaaMeHTaabHbIE
B3auMoJieiicTBUA. EAMHCTBO pu3nueckoit
KapTUHBI MUPa»

55

Bupn 3Bé3nnoro neba. Co3pe3ausi, sipkue
3Bé3Z[I)I, IITAHETHBI, UX BUAUMOC IBHUKCHUC.
ConneyHas cuctema

56

Counne. CosHeuHast akTUBHOCTE. ICTOYHUK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3 bl TIIAaBHOM MOCIE0BATEIILHOCTH.
Bnyrpennee ctpoenune 38€31. COBpeMEHHBIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrronny CoJTHIA U 3BE3 ]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenne CoiHIIa B
lNanaktuxe. ['anaktuku. YEpHbIE IBIPHI B
Apax rajJaKkTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe u3inyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTpOHOMUHT

61

KonTtponsHas pabota «31eMEeHTbI
aACTPOHOMHUHU U acTPOUUKID

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COIMAILHON U ATUYECKOM
cdepax eaTeabHOCTH YelloBeKa

63

O6o6maromuit ypok. Poib u Mmecto ¢pusuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU
KapTUHE MHpa

64

O6o6maromuit ypok. Ponb ¢uzndeckoit




TEOpHUH B ((OPMUPOBAHUU TPEICTABICHUN O
¢bu3nvecKoit KapTUHE MUPA

O6o06maromuii ypok. Mecto huznyeckoit
KapTUHBI MUpPa B OOIIEM pSy COBPEMEHHBIX

65 €CTECTBEHHO-HAYUHbIX IIPEICTABICHUI O 1
IpUpoJie

66 PesepBHbIl ypok. MarauTHoe 1ouie. 1
DneKTpOMarHUTHast UHIYKIIHS

67 Pe3epBHbIi YPOK. Ornrtuka. OCHOBBI 1
CHelHaIbHOM TEOpUN OTHOCUTEIBHOCTH

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1
DneMEeHTbl aCTPOHOMUU U aCTPO(UZUKHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

1. ®wuswmka, 10 kmacc/ Mskumies I'.51., Byxosues b.b., Corckmit H.H. moa penakiueit
[MapdenTreBoii H.A., Akunonepnoe obuiectBo «M3marenscTBo «IIpocBenieHne

2. ®wmsuka, 11 xmace/ Mskumes I'.J1., bByxosues b.b., Yapyrua B.M. nox penakuueit
[MapdenTreBoii H.A., Akunoneproe obmiectBo «M3narensctBo «IIpocBemenuer»

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJIA

1. ®wusuka, 10 xknacc/ Mskumes I'.., byxosues b.b., Corckuit H.H. o penakiueit
[TapdentneBoit H.A., Akunoneproe o6uiectBo «M3narensctBo «IIpocBenienuer»

2. ®wmsuka, 11 xmace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. mox pexakmueit
[TapdentneBoit H.A., Akunoneproe o6uiectBo «M3narensctBo «IIpocBemenue»

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubanoreka IJOK https://m.edsoo.ru/7f41bf72



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