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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOrO YpOBHSI HAa YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUIN 1 TPEOOBAHMI K pe3yJibTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON Iporpammsl, npeacraBieHHbIXx B PI'OC
COOQO, a Takxke c yu€toM (QeaepaibHOl paboyeil mporpaMMbl BOCIUTAHUSA U
KOHIIETIINH TpenoAaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHBIX
opranmsanusax  Poccmiickon ~— Pexepanuu, — peAM3yIOIIUMX  OCHOBHBIE
oOpa3oBareibHbIe MPOrPAMMBI.

ConepxaHue mnporpaMMbl MO (U3MKE HaAIpaBI€HO Ha (OPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTWHBl Mupa oOydarommxcs 10-11 kmaccoB mpwu
oOyuenun wux ¢(u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NeSTeNbHOCTHOrO  mnoxaxonaa. IIporpamma 1o  (u3uMKe  COOTBETCTBYET
tpeboBanusaM PI'OC COO K MmiIaHUPyeMbIM JHYHOCTHBIM, MPEAMETHBIM U
METanpeAMETHBIM pe3yjbTaTaM 00yUYeHHUs], a TAK)KE YUUTHIBAET HEOOXOAUMOCTb
peaiu3alliid  MEXIPEAMETHBIX CBsi3ed (PU3UKH C EeCTEeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnstoTcsi OCHOBHBIE LENTU W3YYEHUS
(u3MKM Ha ypOBHE CpellHEro oo1ero oopa3oBaHus, MIIaHUPYEMbIE PE3YIIbTaTh
OCBOEHUSl Kypca (DM3HMKH: JIMYHOCTHBIE, METANpEAMETHBIE, NpEAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YNIbTATHI OCBOEHUS Kypca PU3UKHU Ha 0a30BOM YPOBHE,

B TOM UYHCJI€ IPEIMETHBIE Pe3yJIbTaThl MO rojilaM 00yUYeHHUS;

e cozepkaHue yuyeOHoro npeamera « @u3uka» Mo rogam 00ydeHHUsl.

du3rka Kak Hayka O HauOoiyiee OOMIMX 3aKOHAX MPHUPObI, BHICTyMas B
KaueCcTBE y4eOHOro MpeIMETA B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHUM 00  okpyxatomeM  wmupe. llkonbHbIE  Kypc — Qu3MKH  —
CUCTEMOOOPA3yIOIIUNA JUII  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiormen, ¢uzmueckoir reorpadueil m acTpOHOMUEH.
Hcnonb3oBaHWEe M AaKTHBHOE NPUMEHEHUE (PU3NYECKHX 3HAHUU OINPEIENsieT
XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, IOJTYYEHHs] HOBBIX MaTepUasoB C 3aJaHHBIMU
cBOicTBAaMU U Jpyrux. W3ydeHune (QU3MKH BHOCUT OCHOBHOM BKJIAJ B
(GopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOy4arouIuxcs, B
(opMupoBaHME yMEHUM TPUMEHATh HAy4YHBI METOJ TO3HAHUSA MpuU
BBITIOJIHEHUU UMHU y4eOHBIX UCCIIEOBAaHUM.

B ocHOBy kypca (u3uku Juis YpOBHS CpeJHEro oOIero oOpa3oBaHuUs
HOJIOXKEH PsIi HUJEH, KOTOpbIE MOXXHO pacCMaTpuBaTh KaK IPUHLHUIBI €ro
MTOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTHUYECKU
3aBEpIIEHHBIM, OH COAECPKUT MaTepuall U3 BCEX Pa3/ieiaoB PU3HNKH, BKIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK K COBPEMEHHOMN (U3HKH.

Hoesn eenepanusayuu. B coOTBETCTBUU C HEMl MmaTepuan Kypca (U3UKU
o0OBeaMHEH BOKPYr (uU3MYecKHX Teopuid. Benymmm B Kypce sBIsercs
(dbopMUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BELIECTBE U
noJIe.
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Hoesn eymanumapuzayuu. EE peanusanus npeanoiaracT HCHOIb30BaHUE
TYMaHUTApHOTO MOTEHIMANa (PU3NIECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢u3uku C pa3BUTMEM OOIIECTBAa, a TakKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMHU MPOOJIEMaMH.

Hoesa npuxnaonoti Hanpasniennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IMIAPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHIECKUX MTPUITOKEHUN
M3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonoecuzayuu peanusyercss TOCPEACTBOM BBEICHHUS JIIEMEHTOB
coJlepKaHMs, TMOCBAIIEHHBIX HYKOJIOTMYECKHM Tpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKH W TEXHOJIOTHM, a TaKkke 00CYKJICHUS
npodlieM  palMoOHAIBHOTO  MPUPOAOIMONIB30BaHUS U SKOJIOTHUECKOH
0€30MacHOCTH.

Crep>XKHEBBIMH AJIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEJIHEr0 OOIEero
oOpa3oBaHus SIBISIOTCA Pu3nyeckue Teopuu (hopMUpoOBaHUE MPEACTABICHUHN O
CTPYKTYpE MOCTPOCHHUS (PU3NUECKON TEOpUHU, POJU (PyHIaMEHTAIbHBIX 3aKOHOB
¥ TPUHIHUIOB B COBPEMEHHBIX NPEJACTABICHUAX O TMPHPOJAE, TPaHMUIIAX
NPUMEHUMOCTA TEOPHH, IS ONHCAHHMS eCTECTBCHHO-HAyYHBIX SBICHUNA U
MIPOIIECCOB).

CHCTeMHO-AeATEIbHOCTHBII MOJXO0/L B KypCe (PH3HKH Pean3yeTcs Ipexie
BCEro 3a CUET OpraHU3aluu SKCIIEPUMEHTATBHON JESITEIbHOCTH 00YJarOIUXCsl.
Jlnst Ga3oBoro ypoBHA Kypca (UBUMKM — 3TO MCIHOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX AKCIIEPHUMEHTOB M JIaDOpaTOPHBIX pabdoT,
KOTOpbIE B IporpamMme 1o (pusuke oObeJMHEHBI B OOIINI CIIUCOK YYEHUYECKUX
MpakTUYeCKux padboT. Beijenenne B ykazaHHOM MepedHe J1abopaTOpHBIX padoT,
NPOBOJAUMBIX JUISI KOHTPOJII M OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeILHOTO TMpoIlecca HCXOAS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS W
ocHamleHuss Kabunera ¢usuku. Ilpu 5>TOM oOecreunBaeTcs OBIAJICHUE
00y4YarOIIMMHUCS YMEHUSMU MPOBOJAUTH KOCBEHHbIE MU3MEPEHUS, NCCIIEAOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonpimoe BHUMaHME yOENsETCS PEIICHUIO PACUYETHBIX M KAa4eCTBEHHBIX
3anay. [Ipu »TOM A pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 33J]a4M C SIBHO
3aJJaHHOU (PU3NYECKON MO/IENbIO, TO3BOJIAIOIINE IPUMEHSTh U3YUEHHBIE 3aKOHbI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK U UHTErpupys 3HaHUS U3
pasHbIX pa3aenoB. (s KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3a/aHUs
Ha OOBSICHEHUE MPOTEeKaHUs (PU3UUECKUX SIBICHHUM U MPOIIECCOB B OKPYKAIOLIEH
KU3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH JUIsl CUTYyalluu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusamu DPI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOeCneYeHnI0 yueOHOro Impolecca 0a3oBBIM YpOBEHb Kypca
Gu3MKM Ha YpOBHE CpeaHEero oOIero o0pa3oBaHUs JOKEH H3ydaTbCs B
YCIIOBUSX MPEIMETHOTO KabnMHEeTa (PU3MKHU UK B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHEeTa MpeIMETOB €CTeCTBEHHO-Hay4HOro Iukiaa. B kaOunere Qu3uku
JOJKHO OBITh HE0OX0IMMOE JIabopaTopHOE OOOpYAOBAHHUE ISl BBITOJIHEHUS
yKa3aHHBIX B TMpOTrpaMMe MO (U3HKE yUYEHHUYECKHX MPAKTUYECKUX paboT u
JI€MOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHcTpanmonHoe 000pyoBaHUE (POPMHUPYETCSI B COOTBETCTBUHU C
NPUHIIUIIOM MHUHUMAJIBHONH JIOCTATOYHOCTH W OO0ECIIEYMBAET IOCTAHOBKY
NEPEUYNCIICHHBIX B MporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAllUK IS
UCCJIEIOBAHUS M3y4aeMbIX SIBIIGHUA M MPOILIECCOB, HSMIHUPUYECKUX H
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHECHHM.
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JlabopaTopHoe 00OpymOBaHHME ISl YYCHUYECKUX NPAKTHYECKUX pabdoT
dbopmupyeTcst B BUAE TEMATUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCA B pPacue€Te
OJIHOTO KOMIUIEKTa Ha JABYX oOOydamommxcs. TeMaThdeckue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAHUSA JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, a TAK)KE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3KKHU B 001IEM 00pa30BaHUU SBIISAIOTCS:

e (opmupoBaHue UHTEpeca U CTpeMJIEHUs OOy4YaloIIMXCAd K HAyYHOMY
U3YYCHHUIO TIPUPOJIbI, PA3BUTHE MX HUHTEJUIEKTYAJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHHM O HAYYHOM METOAE I[IO3HAHUS W
(bopMHpOBaHUE HCCIAEAOBATENLCKOTO OTHOLIEHUSI K OKpPYXaroluM
SBJICHUSIM;

e (opmMupoBaHHEe HAay4HOIO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4CHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmMupoBaHHe YMEHHI OOBSICHATH SBICHHUS C WCIOJIb30BAaHUEM
(hU3UYECKUX 3HAHUM U HAYYHBIX JI0KA3aTENbCTR,;

e (opmupoBaHue NpencTaBICHUNA O POJIU (HU3UKU ISl Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTimkeHne 3TUX 1Lejeil obecrneunBaeTcsl peeHneM CleAyonnX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHEro o011ero oopa3oBaHus:

e TMpUOOpPETEHHWE  CHUCTEMbl  3HaHMM 00  00mUX  (PU3HUIECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKIIOYas  MEXaHHUKY,
MOJICKYJISIDHYIO (PU3HKY, JJIEKTPOJMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPO(U3UKH;

e (¢opMHUpOBaHUE YMEHHI MPUMEHITh TEOPETUUYECKUE 3HAHUA A
OOBbsICHEHUST (PU3WYECKUX SIBICHUNA B MPUPOJAE M [ TPUHATHUS
MPAKTUYECKUX PEIICHUN B TOBCEHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs pPa3IWYHBbIX 33Ja4 C SIBHO 3aJaHHOU
(bu3nuecKoil MOJENbI0, 3a7ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE
co3gaHue (pU3NYECKO MO/, aJIeKBATHON yCIIOBUSAM 3aJa4u;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIUIIOB JIEUCTBUS TEXHHUUYECKUX
YCTPOWCTB UM  TEXHOJIOTMYECKHX IMPOLECCOB, HUX BIUSHHUS Ha
OKpPYXaIOILYIO CPENy;

e OBJAJCHHE METOJAMHU CAMOCTOSITEIbHOIO MJIAHUPOBAHUS U MPOBEACHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETALUU UHPOPMALIUH,
OTIPEJICIICHHS] IOCTOBEPHOCTH TIOJIYYEHHOTO PE3yibTaTa;

e CO3JaHHE YCJIOBUM 1S pa3BUTHSA YMEHUU IIPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOM JIESITEIbHOCTH.

Ha uzyuyenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B HEJIEIO),
B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemeiii B mporpamMme 1o (u3MKe MepedeHb JTabopaToOpHBIX U
MPAKTUYECKUX PalOOT SIBISETCS PEKOMEHIOBAHHBIM, YYUTENb JEJIaeT BBHIOOD
IpoBeCHUSI JIaOOPaTOPHBIX Pa0OT W OMBITOB C YYETOM HHAUBUIYATBHBIX
0COOCHHOCTEH 00yJarOITUXCHI.
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COILEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3uka u MeTOAbl HAYYHOT0 O3HAHUS

®usuka — HayKa 0 npupoae. HaydHble METObI TO3HAHUS OKPYKAFOIIETO
Mupa. Ponp 3KcnepuMeHTa W TEOpMHM B INPOLECCE IO3HAHUSA IPUPOJBI.
OKCHEpUMEHT B (PU3HUKE.

MopenupoBanue pu3HMUECKUX SIBICHUI U TipolieccoB. HayuHble runoTessl.
dusnveckre 3aKOHbI U TeopuH. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecTo ¢usuku B popMUpPOBaAaHMM COBPEMEHHON HAYYHOW KapTUHBI
MHUpPA, B IPAKTUYECKOU AEATEIILHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBble ¥ HUQPPOBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHrne. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOM TOUKH, UX MPOCKIIMM HA OCH CUCTEMbI KOOpJHHAT.
CroxeHue nepemMeIieHui u cIoKeHue CKOpOoCTeil.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJMHEWHOE ABIKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelieHus
MaTepralbHOW TOYKH OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHHe CBOOOIHOT'O MaACHUS.

KpuBonuueitnoe paBmwxeHue. JIBWKeHHE MaTepHadibHOW TOYKHA IO
OKPY>KHOCTA C TIOCTOSIHHOM N0 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTh,
nuHeWHas ckopocTh. [lepuon u yactota oOpamenus. lLleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHuueckue yCTpONCTBA MU MPAKTUYECKOE TPUMEHEHUE: CIHIOMETP,
JBUKEHHUE CHAPSJI0B, IIEMTHbIE U PEMEHHBIE MEpeIavuu.

Jlemoncmpayuu

Mojienb CUCTEMBI OTCUETA, MILUTIOCTPAIUA KHHEMATUUECKUX XapaKTEPUCTUK
JBUKEHUSI.

[IpeoOpazoBanre IBUKEHUN C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pesk€HHOM MTPOCTPAHCTBE.

HaOmronenue nBukeHUs Tejia, OPOIIEHHOrO IOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIHHO.

N3mepenne yckopeHusi CBOOOIHOTO IaICHUS.

Hanpanenue ckOpocTu npu ABUAKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHnne HepaBHOMEPHOTO IBHXKEHUS C 1I€JIbIO OTpe/IeJICHNSI MTHOBEHHOM
CKOpPOCTH.

UccnenoBanne COOTHOMIEHUST MEXKAY NYTSIMU, MPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHU MPHU PABHOYCKOPEHHOM
JBKEHUH C HAYaJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3ydenure nBUKEHUS 1IapUKa B BA3KOU KUIKOCTH.

N3yuyenue aBmkeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. /lunamuka

[Ipuanun otHocutensbHOCcTH [anunes. IlepBeii  3akoH  HeroToHa.
HNueprumanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUaabHOU TOUKU. Tpernii 3akoH Hpr0TOHA U1 MaTeprUaIbHBIX TOUYEK.

3akoH BcemupHOro taroteHus. Cuna Tsxkectu. [lepBasi kocmuyeckas
CKOPOCTb.

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

Tpenune. Buabl TpeHus (Mokos, cKoJibxeHusi, kaduenus). Cuia TpeHHs.
Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosddumment
TpeHusi. Cumia CONMpOTUBIICHUS NPU ABUKCHUHU TEJIA B KUJIKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE IBMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cuilbl OTHOCHUTENIBHO Ocu BpamieHus. [liedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexXHU4eCKre YCTPOWCTBA U IMPAKTUYECKOE MPUMEHEHUE: IMOILIUITHUKH,
JBH)KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre HHEPLIH.

CpaBHeHUE MacC B3aUMOACHCTBYIOIINUX TEI.

Bropoii 3akon HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJACHUH.

CpaBHEHHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopMariui.

HccnenoBanne ycioBUM pPAaBHOBECUS TBEPAOrO Tella, MMEKOIIETO OCh
BpalICHUS.

Tema 3. 3aKonbl COXpaneHUusn 6 MexaHuke

NmMmnynbc mMaTepuaibHOM TOYKH (Te€na), CUCTEMbl MaTEpPHUANIbHBIX TOYEK.
NMnynbc cuiibl 1 M3MEHEHHME MMITYJIbCA Tela. 3aKOH COXPAaHEHWs HMMITYJIbCA.
PeakTtuBHOE IBMKEHUE.

PabGota criibl. MOIIHOCTD CHJIEL.

Kunetnueckas sHeprusi mMaTepuaibHON TOukd. Teopema 00 M3MEHEHHH
KUHETHYECKOUW SHEPTUU.

[TorennumanbHas SHEprusl. [ToreHimanbHas SHEprus yIpyTo
nedhopMUpOBaHHON mpyXuHbl. [loTeHnManbHas HSHeprus Tena  BOJIU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmumanpHpie W HEMOTEHIUANbHBIE  cuiibl.  CBsS3pb  pabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHWEM MEXaHUYECKOW IHEPrur CUCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpoMuCTBa U MPAKTUUECKOE TPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BMXKEHUE.
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[lepexon moTeHIIMATBLHOM YPHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuyenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUIIBI C K3MEHEHUEM MEXaHUYECKOM SHEPTHH
T€Jla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KTYTa.

Pazgea 3. MoJsiekyasipHasi pU3HUKa M TEPMOJAMHAMHUKA

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBI€E TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe amxenue. Judpdysus. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YaCTHUI] BemecTBa. MoJenu CTpOEHUs ra3oB, JKUIKOCTEU U
TBEPABIX TeNl U 0OBsICHEHUE CBOIMCTB BELIECTBA HA OCHOBE 3TUX Moeleld. Macca
u pazMmepbl Moiekyil. KonnuectBo Bemectra. [loctosunas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Lleabcus.

Mogens wuaeanbHOoro ra3za. (OCHOBHOE€ ypaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUH HCaIbHOrO Tra3a. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeHEeW KUHETUYECKOM 3HEPTHM TEIUIOBOIO JBHMXKEHHs 4dacTull rasa. [llkama
temnepatyp KensBuHa. ['a3oBeie 3akoHbl. YpaBHeHHEe MeHeneeBa—
Knaneiipona. 3akon [anerona. M3onpoiecchl B naeanbHOM ra3e ¢ mNoCTOSIHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe TmpeACTaBICHHWE  H30MPOIIECCOB:
U30TEpMa, U30X0pa, u300apa.

TexHn4eckue yCTPOWCTBA M NPAKTUYECKOE ITPUMEHEHHE. TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHME BellecTBa, (pororpaduu
MOJIEKYJI OPTAaHUYECKUX COETUHEHHU.

OnbiTel 110 U Py3UHN )KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JABUKEHUS.

Mopaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYISIPHOTO
B3aMMO/ICUCTBHUSL.

Mojiens, WILTFOCTPUPYIOLIAs IPUPOAY AABJICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS WJACAIbHOrO Trasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamoprvie pabomol

Ornpenenenue Macchbl BO31yXa B KJIACCHOW KOMHATe€ HAa OCHOBE U3MEPEHUIT
00bEMa KOMHATHI, JaBJICHUS U TEMIEPATyphl BO3/1yXa B HEH.

HUccnenoBanne  3aBUCHMOCTHM  MEXKIY  IapaMeTpaMH  COCTOSIHUA
Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoanHaMuueckasi cicteMa. BHyTpEeHHsIsI SJHEPTUS TEPMOIMHAMUYECKOM
cUCTeMbl U cmocoObl e wu3MeHeHus. KoaumdecTBO TemIoTel W padora.
BuyTpeHHsIs1 sHeprusi 0AHOATOMHOT'O MJCAJIbHOTO ra3a. Buasl Tennonepenayu:
TEIJIONPOBOJIHOCTh,  KOHBEKLHUS, U3JIy4eHHE. YJAElbHAs TEIIOEMKOCTh
BelecTBa. Konm4yecTBo TEMI0TH IPU TEILIONEpEaaye.

[lonsitue 00 agmaGatHOM mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue mepBOTO 3aKOHA TEPMOJIMHAMUKH K u3omporeccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.
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TennoBble  MamuHbL.  [IpUHIUNBI ~ JEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi sHeprud B TEIUIOBbIX MamuHax. KoadduimeHt none3zHoro
nevictBusi TerioBod marmuHbl. [ukn KapHo u ero kodp@uUMEHT MOJIE3HOTO
JeNCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETIOAHEPTETUKH.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJOAUIbHUK, KOHAUI[UOHED.

Jlemoncmpayuu

N3meHeHre BHYTpEHHEHN SHEPruu Tejia MpU COBEPIICHUU paOOThI: BBIIET
npoOKku W3 OYTBUIKM TMOJ JIEMCTBHEM CKAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAIINS).

N3meHenne  BHYTpEHHEW  SHepruM  (TeMrepaTypel) Telna  IOpH
Terionepeaaye.

OnpiT no aanabaTHOMY pACIIMPEHUI0 BO3[AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu mapoBoii TypOWHBI, JBHUTATENs BHYTPEHHETO CTOpaHwUs,
PEaKTUBHOI'O JIBUTATEJI.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéewjecmea. Dazoevie nepexoont

ITapoo6pa3oBanue u koHaeHcalus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO31yXa. HaceliieHHbl map. YaenbHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS OT JIABJICHHUS.

Teépnoe tenmo. Kpucrtamnmuyeckue u amopdHbie Tena. AHM30TPONUs
CBOMCTB KpuctaymioB. JKuakue Kpuctamwibl. COBpPEMEHHbIE MaTEpHUAIbI.
[TnaBneHue u KpUCTAITU3aNKs. Y IeTbHas TerioTa miasieHus. Cyomumanms.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoulcTBa M NPAKTUUECKOE IMPUMEHEHUE: THTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUEHUSI COBPEMEHHBIX MATEPHUAIIOB,
B TOM YHUCJIE HAHOMATepUaJoB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenune npu noHW>KEHHOM J1aBJIICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaOnronenrie HarpeBaHus U IUIABJICHUS] KPUCTAIIIMYECKOTO BELIECTBRA.

JleMoHCTpaius KpucTaioB.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

HN3mepeHne 0OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paznea 4. JiaekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpuzauus Tel. DIeKTpUdecKuid 3apsia. JIBa BuIa 3IIEKTPUUECKUX
3apsiioB. [IpOBOAHUKY, NUAIEKTPUKUA W MOJIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsijaa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. TodeuHBIM 3JIEKTPUYECKHM
3apsan. Dnekrpudeckoe noise. HanpsxEnHocTs anekTpuyeckoro nojs. [puHiun
CYTIEPIIO3ULIUU IIEKTPUUECKUX MojeH. JIMHUN HanpsKEHHOCTU IEKTPUUECKOTO
HOJISL.

Pabora cun snekrpocratuueckoro moJist. I[loreHuman. Pa3HocTh
noTeHUHaoB. [IpOBOAHMKKM W JAMAIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.
JusnekTpuyeckasi IpOHUIIAEMOCTb.
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DIEKTPOEMKOCT. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO KOHJIEHCATOPA.

TexHu4ecKue yCTpOMCTBAa M NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, BJIEKTPOCTATUYECKAs] 3allluTa, 3a3€MIICHHE HIIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN alllapar, CTPYHWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

BzaumonencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEL.

[IpoBOIHMKH B IEKTPOCTATUUECKOM II0JIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJJACTHH, PACCTOSHUS MEXKAY HUMU U IUDJIEKTPUUECKONU IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanunwiit 31ekmpuueckuii mok. Toku 6 paznuunsix cpedax

DJIEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHHUS JIJIEKTPUUYECKOrO TOKA.
Ucrounuku Toka. Cuina toka. [locTosHHBIN TOK.

Hanpsxenue. 3akon OMa 11 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaJLIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jhxoyms—Jlenna. MoirHOCTB
ANEKTPUYECKOTO TOKA.

DIIEKTPOABIUIKYIIASI CUJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA.
3akon Oma 111 moNHOW (3aMKHYTOM) »siekTpuueckoil uenu. KopoTkoe
3aMbIKaHHE.

DNIEKTPOHHAs  MPOBOJUMOCTh  TBEPHABIX  METAIOB.  3aBUCHUMOCTh
COINPOTHUBIICHUSI METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W NpUMECHas  IPOBOIAUMOCTH
oJynpoBOAHUKOB. CBolicTBa p—N-miepexoia. [lomynpoBoagHHKOBEIE TPUOOPHI.

DNEKTpUYECKU TOK B pacTBOpax M paciuiaBaX dJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUMALINS. DJIEKTPOIIU3.

DJNIeKTpUYEeCKUd TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN
paspsaa. Monnus. [1nazma.

TexHu4yeckue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHUKU TOKA, DJIEKTPOHATrpPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH
JIMO/JT, TEPMUCTOPHI U (POTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN AUO/I, rajJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIAKECHUS.

3aBUCUMOCTbh CONPOTUBIICHUSI LIWJIMHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI,
IUIOIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

CwmenaHHoe CoOeIMHEHUE TPOBOAHUKOB.

[Ipsmoe wu3MepeHue 3SIIEKTPOABUKYILIEH Ccuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3AEKTPOIUTOB.

HckpoBon paspsia 1 MpOBOJAUMOCTb BO3yXa.
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OaHOCTOPOHHSSI TPOBOAUMOCTD IHO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomoi

N3yueHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenune >1eKTpoABMKYILEH CUITbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUSI.

Habnronenue anexkrposusa.

Me:knpeaMeTHbIe CBA3N

N3yuenue kypca ¢pusnuku 6a3oBoro ypoBHs B 10 kitacce ocylecTBisieTcs ¢
yu4€TOM COJIepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€ld C KypcaMud MaTE€MaTHKH,
OMOJIOTHH, XUMHH, TeoTpadun ¥ TEXHOJIOTUH.

Meswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAYYHOTO
MO3HAHMS: SIBJICHUE, HAY4YHBIM (DaKT, rumnore3a, pu3nMvecKas BEJIMUMHA, 3aKOH,
Teopus, HaOMI0eHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pellleHUEe CHUCTEMbl ypaBHEHWH, JWHEWHAass QYHKIHS,
napabo:a, runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPpUUYECKHE (DYHKIINH:
CUHYC, KOCHUHYC, TAaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHI M UX MPOEKIIUU HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannueckoe JBUKEHUE B )KUBOU Iipupoe, Audy3us, ocMoc,
TEIUIOOOMEH  JKUBBIX  OPraHU3MOB  (BUABI  TEIUIONEpPEAaud, TETIOBOE
PaBHOBECHE), JIIEKTPUUYECKUE SIBICHUSI B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYII,
MOJIb BEILECTBA, MOJISIPHAS Macca, TEMJIOBbIE CBOMCTBA TBEPIBIX TEII, KUIAKOCTEN
Y ra30B, JIEKTPUYECKHUE CBONCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS JUCCOLIMALIHS,
raJibBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/AyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUI C UCIIOIH30BaHUEM MEXAHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJUIMIHUKH, WCIOIb30BAHUE 3aKOHA COXPaHEHUSs
UMITyJIbCa B TEXHHKE (pakeTa, BOAOMET W JApPYrue), ABUTaTelh BHYTPEHHETO
CropaHusi, ImapoBas TypOuHA, OBITOBOM XOJOJIWJIBHHUK, KOHAMIIMOHED,
TEXHOJIOTUM  TOJyYCHUS] COBPEMEHHBIX MaTepuaioB, B TOM YHCIIEC
HaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATHUYECKAS 3allI1Ta, 3a3EMJICHHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, DJIEKTPOHArpeBaTEIbHbIC
IprOOPHI, AIIEKTPOOCBETUTENIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JDaekTpoauHaMHuKAa

Tema 3. Macnummnoe noJne. IneKmpomMazHUMHAA UHOYKUUA

IlocTtostHEBIe MaruwmTel. B3amMoaelicTBHE NOCTOSHHBIX  MAarHHTOB.
MaruutHoe moisie. BekTop MarHuTHOM WHAYKUMH. [IpuHumn cynepnozunuu
MAarHMTHBIX MOJIe. JINHMKM MarHUTHOM MHAYKUWU. KapTuHa TUHUN MarHUTHOU
WHJIYKITUHY T10JISI TOCTOSTHHBIX MarHUTOB.

MarauTHoe MOJ€ MNPOBOJHHMKA C TOKOM. KapTmHa nWHUNM WHAYKUWAH
MAarHUTHOTO TOJISI JIMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaencTBre mpoBOJHUKOB
C TOKOM.

Cuiia Amnepa, €€ MOJ1yJIb U HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHUE. JIBH)KEHUE 3apsiKECHHOU
YacTHUIIbI B OJHOPOAHOM MarHuTHOM mosie. PaGota cuibl Jlopenia.
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SIBrieHnEe HNEKTPOMArHUTHOM HWHAYKOMHU. [IOTOK BekTOpa MAarHMTHOU
WHAYKUWAHA. OJIEKTPOJBIXKYIIAS CUJIa WHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu dapanes.

BuxpeBoe syiekTpudeckoe Mmoje. DIEKTPOABUXKYIAs Cujla WHIYKIHH B
IIPOBOJHUKE, JABHXKYIIEMCS TOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTMBHOCTE. fIBIEHME CaMOMHIYKIMHU. OJEKTPOJABWKYLIAs CHJIA
CaMOMHAYKIIHH.

DHepruss MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHu4eckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHECHHUE: MOCTOSHHBIC
MAarHMThl, 3JICKTPOMArHUThI, SJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MarHUTHBIM TOJIEM.

JIMHUYM MHIYKIIUY MarHUTHOTO TIOJISI.

B3aumopelicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHOW UHIYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTb 3JIEKTPOABUKYIIEN CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHHUS
MAarHUTHOT'O MOTOKA.

SIBrIeHNE CaMOMHIYKIIUY.

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3ydeHre MarHuTHOTO IOJISl KATYIIKH C TOKOM.

UccnenoBanne neicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

UccnenoBanne sSBICHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3zgea S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1eO0aHus

KonebatenbHass cucrema. (CBOOOJHBIE MEXaHHYECKHE KOJEOAHUS.
["apmonnueckue konebanus. [lepuon, yactora, ammnutyaa u $asza kojaebaHUM.
[IpyxvHHBIN MassTHUK. MaTeMaTHYECKUI MAasTHUK. Y PABHEHUE TAPMOHUYECKUX
kosiebanuil. [IpeBpaiienue sHepruu npyu rapMOHMUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B
UCATBHOM KOJ€0aTeJIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHMYEeCKUMHU U
ANEKTPOMarHuTHeIMU KoJsieOaHusaMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUU B UJEATBHOM KOJIEOaTEIbHOM KOHTYDE.

IIpencraBnenne o0  3aryxallmux  KoieOaHusX.  BbIHyXJIeHHBIE
MexaHnyeckue KkoseOanus. Pe3oHaHc. BpIHyXJIE€HHBIE 3JIEKTPOMarHUTHbBIC
KOJICOaHMUSI.

Ilepemennplii TOK. CHHYCOMJAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAYECHHE CHIIBI TOKA H
HaAIPSDKCHUS.

Tpancdopmarop. [TpousBoactao, nepegaya  H“ notrpeOieHue
ANEKTPUYECKOW HSHEPrud. OKOJOTMYECKHME PHUCKM MpPU  [POU3BOJICTBE
ANEKTpOdHEPTrUn. KyabTypa MCHONB30BaHUs AJIEKTPOIHEPTUHA B MOBCEIHEBHOM
KU3HH.
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TexHu4ecknue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJieOaTEIbHOM CUCTEMBI (MPYKUHHBIA HIIA
MaTEMaTHYE€CKU MAasITHUK).

HabGmronenwne 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOAHUH.

HabGmonenue pe3onanca.

CB0OO/1HBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcunnorpamMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSI)KEHUS] OT BPEMEHH )
JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIMHEHHHM PE3UCTOpa, KaTYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TUHUYU 3IEKTPONEPEAAYUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanne 3aBUCUMOCTH MIEPHOA MAJIBIX KOJIEOaHMI Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne TMepeMEHHOTO TOKAa B LENM W3 IOCJIEI0BATEIBHO
COEAVMHEHHBIX KOHJEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE GOJIHbL

Mexannueckrue BOJIHBI, yclioBUsi pacnpoctpaHenus. [lepuon. Ckopoctb
pacrpocTpaHeHuss W JjuHa BOJHBL. llomepeuHble W MPOJOJbHBIC BOJIHBIL
WNurtepdepentus u qudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIIOBHUS M3IYUYEHUSI DJIECKTPOMArHUTHBIX
BOJIH. B3aumuas opuenrtauusa BekTopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBOIICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE, MTPEIOMIICHUE, TOJIIpU3ALUS,
mudpakuus, uareppeperius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHHIX BOJH. [IpuMeHeHue 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLMITBI paIMOCB3U U TENEBUACHUSA. Pamnookaus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue ycTpocTBa U MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap,
pamuonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHUE MOTIEPEUHBIX U MTPOJI0JIbHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

HaGmronenue oTpaxxeHus: M NpeJOMIIEHHS] MEXaHUYECKHUX BOJIH.

HaoGmonenne uatepdepeHunn u nudpakiini MEXaHUUeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsi3m TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOWU U
4acTOTON KosieOaHMil.

HccnenoBanne  CBOWCTB  JJEKTPOMATHUTHBIX ~ BOJIH:  OTpa)K€HHUE,
npesioMIIeHHe, noiaspu3anus, udpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerprueckas ontuka. I[IpssMonmHENHOE pacrpoCTpaHEHUE CBETa B
OJHOpOJHOU cpene. JIyu cBeTa. TOUeUHBI HCTOYHHK CBETA.

OtpaxxeHue cBera. 3akOHbI OTpakeHus cBeta. [locTpoenue n3o0paxkeHuii B
IIJIOCKOM 3€pKaje.
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[Ipenomnenue cBeta. 3akoHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN
rokasarenp npesomieHus. [lonnoe BHyTpeHHEee oTpaxenue. [Ipenenbusiii yron
ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. LIBeT.

ColOuparomue W paccewBampIue JHUH3bI. ToHkas muH3a. DOKycHOE
pPacCTOSTHUE W ONMTHYECKasl Cuiia TOHKOW JuH3bBL. [locTpoeHne m3o0pakeHuil B
coOMparoluX U pacCeUBaIOIIUX JInH3aX. POopMyJia TOHKOH JIMH3BL. Y BETUYECHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBasi ontuka. Mnatepdepennns cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUS MAakKCMMYMOB M MHUHHUMYMOB B HMHTEpP(EpEHLIMOHHOMN
KapTHUHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakiusa ceera. [udpaxiyonHas pemiérka. YciioBue HaOI0ACHUS
[JIABHBIX MAaKCHUMYMOB I@pUM TAJE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiicTBa M MNPAKTUUYECKOE NPUMEHEHHWE: OYKH, Jyma,
doToanmapaT, MPOCSKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, MTU(PPaKIIMOHHAS peHIETKA, TTOJIIPOU.

Jlemoncmpayuu

[IpssMOnMHENHOE PACTIPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE CBETA.
OnTuueckue nprulOopsI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

Mopaenu MUKpOCKOIIa, TeJIeCcKomna.

HaoGmronenue natepdepeHunn crera.

HabGmronenune nudpakiuu ceera.

HabGmronenue nucriepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yyenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

W3mepeHne nokasaTesisi NpeJoOMIICHHs CTEKIIA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

HaOmonenue nucnepcuu ceera.

Pa3zgesa 6. OcHOBBI ClIEIHAJIBLHONH TEOPUH OTHOCUTEIBHOCTH

['paHuibl TPUMEHHMMOCTH  KJIACCUYECKOM  MexaHuku. lloctymartsl
CIIEIMAIBHOM TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBPHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHH U
COKpAILICHUE JIIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3p Maccbl € DHEPrueld W HMMIYJIBCOM PEJISITUBUCTCKOM YacCTHUILIBI.
DHeprusi MmoKosl.

Paznen 7. KBanTtoBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®oronsl. Popmyna Ilnanka cBs3um 3HepruM (POTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbC HOTOHA.
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OtkpeiTie U uccienoBanne Goroddpdexra. Ompite A. I'. Cronetona.
3akonsl ¢otorpPexra. YpaBHeHue DiiHmTeriHa A pororddexra. «KpacHas
rpanuna» ¢poroddpdexra.

JlaBnenue ceera. Onbite I1. H. JleGenena.

XHAMHUUYECKOE JCHUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M IMpPaKTHUYECKOE MpUMEHEHHE: (POTOIIEMEHT,
(doTrogaTuuk, coaHeuHas 6arapesi, CBETOAUO/.

Jlemoncmpayuu

®doTor(PpdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHETro (GoTodddexTa.

Cseromno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccessHuio o -4acTHil.
[Imanerapnas monens aroma. Iloctynatel bopa. M3nmydyenue m moriomenue
(OTOHOB MpH MepexoJe aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buiel
crekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOJOPOJA.

BosiHoBbeie cBoiictBa yactuil. Bomubel ne bpoiins. KopnyckynsipHo-
BOJIHOBOU JTyaJIM3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIy4YCHHE.

TexHuyeckue yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHbBIN
aHaju3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue TnHeHyaThIX CIEKTPOB U3TyUYECHHS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Habnronenue nuHeyaToro CrexkrTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTPOCHUS sapa. OTKphITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopna mo  ompedeneHuro  cocTaBa
paanoakTUBHOrO wu3nydeHusi. CBoiicTBa anbda-, OeTa-, TamMma-u3ITy4dCHUS.
Bnusinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpseiTHE NTpOoTOHA U HelTpoHa. HykiionHas mozens siipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbda-pacnaa. OIEKTPOHHBIM M TMO3UTPOHHBIN Oeta-pacnajn. ['amma-
U3JIydeHHE. 3aKOH paJuO0aKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. Saepubie cuibl. JledexT maccol sapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepusiii peaktop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEPCHIEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJIOTMYECKHUE aCTIEKThI JIEPHON SHEPTETHKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

Mertobl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

@OyH1laMeHTalbHble B3aUMOJEHCTBUA. EMuMHCTBO (hU3MUECKOM KapTHHBI
MUpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JO3UMETP,
KaMmepa Bunbcona, siepHblit peakTop, aToMHas boMoa.

Jlemoncmpayuu
Cu€TYnK MOHU3HUPYIOIINX YACTHL.
Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol
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HccnenoBanne TpEeKOB YacTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTHI aCTPOHOMUM U ACTPOGU3IUKH

Otanbl pa3BuTUA acTpoHOMHUH. [IpuknagHOE W MHPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUH.

Bun 3Bé3mnoro Heba. Co3Be3nus, spkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBHXKEHUE.

Conneunas cucrema.

Connue. ConHeuyHass akTMBHOCTh. Mctounuk sHeprun CoJiHIIA U 3BE3.
3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpalbHBIN Kacc —
CBETUMOCTBY». 3BE3/bI IJIaBHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3]] TJIABHOM MOCJIEN0BATEIBHOCTU. BHYTpEHHEE CTpOCHUE
3BE311. COBpEMEHHBIE NPEACTABIEHUA O IPOUCXOKAEHNUHN 1 HBOOINH COJIHIIA U
3BE3]1. DTallbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama [NanakTtuka. [lomoxenue u aBmxenue CoJiHIIA B
lNamaxtuke. Tunsl ranaktuk. Paguoramaktuku u kBasapsl. YEpHBIE OBIPHI B iApax
rajaKkTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon XaO6ma. PazOeranue
ranakTuk. Teopus bosbmoro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnast ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnnle npobiieMbl aCTPOHOMUMU.

Vuenuueckue nabooenus

HaGmronenust HEBOOPYXEHHBIM I1a30M C UCTIOJIB30BaHUEM KOMITHIOTEPHBIX
MPWIOKEHUN JUIsI  ONPEJCIICHHs] TIOJIOKECHHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co03Be3ausi CeBEepHOro MOJyIIapusi U SPKUE
3BE3MBI.

HaoGmonenus B Teneckon JlyHsl, miianet, Mieunoro Ilytu.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 5SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHOM W AITHYECKOW cdepax IesTeTbHOCTH 4YEIOBEKa, POJib U MECTO
bU3MKM W aCTPOHOMHUM B COBPEMEHHOW HAyyHOW KapTHHE MHUpa, POJIb
¢duznueckoi Teopur B GOPMUPOBAHUU MPECTABICHUN O (PU3UUECKON KapTHUHE
MUpa, MECTO (PHU3MYECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢puznuku 6a30B0oro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEKIIPEAMETHBIX CBSA3CH C KypcaMud MaTEMAaTHKH,
OMOJOTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Meswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3yYEHUEM METOJ/I0B HAyYHOTO
MO3HAHUS: SIBIICHHE, Hay4YHBIN (pakT, rumores3a, pu3nvecKkas BEJIMUMHA, 3aKOH,
Teopus, HaOMI0eHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPaBHEHUW, TPUTOHOMETPUUYECKUE
byHKIUY: CUHYC, KOCHUHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI M UX MPOCKIHNU HA OCH KOOPJIMHAT,
CIIO’)KEHHE BEKTOPOB, TPOU3BOJHBIC JJIEMEHTAPHBIX GYHKIMM, TPU3HAKU
110100MsI TPEYTOJIbHUKOB, OIIPEIeTICHUE TUIOIIA U TNIOCKUX (PUTYp U 00BEMA TeT.

buonocus: snexrpudeckue SBICHUS B JKUBOW TPHUPOJE, KOieOAaTeIbHbIE
JBH>KEHUS B )KUBOW MPUPOJIE, ONTUUECKUE ABIECHUS B )KUBOU ITPUPOJE, NCHUCTBUE
pajivaluy Ha )KMBbIE OPTraHU3MBI.
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Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS CTPYKTypa
TBEPJIBIX  TEJ, MEXaHU3Mbl OOpa3OBaHUsA KPUCTAIUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: marHuTHBIE TOJMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX PV,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, IIPEACKa3aHUE 3EMJICTPSACCHHM.

Texnonocusa: WHWAM DIIEKTPONEPENad, TEHEPATOpP NEPEMEHHOIO TOKa,
AJIEKTPOJABUTATENIb, UHAYKIIMOHHAS ME€Yb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, mpOEeKIMOHHBIN amnmnapaT, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes..
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HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Pu3nKa» Ha YpPOBHE CPEIHErO OOIIEero
oOpa3oBaHus (6a30BBI YPOBEHB) TOJDKHO OOECTICYUTh JOCTHKEHUE CIIETYFOITIX
JUYHOCTHBIX, METANIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yiabTaThl OCBOCHMS YyueOHOoro mpeamera «Duszukay
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh W CHOCOOHOCTh  OOyYarommXxcs
PYKOBOJICTBOBAaThCSl COPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO OIbITa W OMNbITa JIEITEJIbHOCTH B Mpoliecce
peanu3alui OCHOBHBIX HAMpaBJICHUN BOCIUTATEIbHOU JEATETLHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MTO3UITUH 00YJAIOIIETOCS KaK aKTHBHOTO
1 OTBETCTBEHHOT'O YJ€HA POCCUICKOrO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpPraHU3allNg;

yMEHHE  B3aUMOJCHCTBOBATH C  COIMAJIBLHBIMU  WHCTUTyTaMU B
COOTBETCTBUHU C UX QYHKIUAMH U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hopMUPOBAHHOCTH POCCHICKOM rpaXk JaHCKOM UJICHTUYHOCTH,
NaTPUOTU3MA,

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTONUYMBOTO OYAYIIErO;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasd JCTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3NIECKON HAYKE;

5) TpyA0BOTr0 BOCIIUTAHUSI:

UHTEpEC K pa3uuHbIM cdepaM mpodheCCUOHAIBHON AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyaymiedt mnpodeccuu W peaan3oBbIBaTH COOCTBEHHBIC IKU3HEHHbBIC
TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(bu3MKHM HA IPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:
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c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbhI, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTHUECKUX MPoOeM;

IJIAHUPOBAHUE W OCYLIECTBICHHE JCHWCTBHM B OKPYXKAIOUIEH CpeAc Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHUBOIO Pa3BUTHS YEJIOBEUECTRA;

pacIIMpEHUE OMbITa ACSITEIbHOCTH AKOJOTUYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAyYHOW JMAESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
M3ydeHus: (U3MKU  OCYIIECTBISATH MPOEKTHYID U  HCCIEA0BATEIbCKYIO
NEeSATeTIbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE el CTBUA
Bba3oBble JJornueckue aeiicTBus:

CaMOCTOATETLHO  (OpMyIUpOBaTH W  aKTyaIM3UPOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIEN JCATEIbHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHMUS,

BBISIBIISITh  3AaKOHOMEPHOCTH ¥ TPOTHBOPEUYHS B PacCMaTPUBAEMBIX
(GU3HUECKHX SIBIICHUSX;

pa3pabaTeiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHaJbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBLHOCTb, OIICHUBATh COOTBETCTBHE
PE3YNIBTATOB LETISIM, OTICHUBATH PUCKH MOCIIEICTBUN JIEATEITLHOCTH,

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSX pealbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHHUE TIPH PEIICHUH )KU3HCHHBIX MPOOJIEM.

Ba3oBble uccieaoBarebLCKHE IeHCTBUA

BJIa/ICTh HAYYHOW TEPMHHOJOTHUEH, KIFOYEBBHIMHU MOHATHUSIMHA M METOJIaMU
(bu3nUeCcKON HayKu;

BJIAJETh  HaBBIKAMHU  y4e€OHO-HCCIIEIOBATEIIbCKOM W IPOEKTHOM
NCATCTLHOCTH B 00MacTh (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEITLHOMY MIOUCKY METOJIOB PEIICHUS 3a1a9 PU3NUECKOTO COJIEPIKAHMS,
NPUMEHEHUIO Pa3TUIHBIX METOJIOB TTO3HAHUS;

BJIAJICTh BUJIAMH JICSITCIHBHOCTH IO TIOJYYEHUIO HOBOT'O 3HAHMS, €ro
UHTEpIpETAIllid, TPeoOpa30BaHUI0 W IMPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/ITAHUU yU4E€OHBIX MPOEKTOB B 0071aCTH (DU3HKHU;

BBISIBIISITh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HaXOIUTh apTyMEHTHI JJIsS JOKa3aTeIbCTBa
CBOUX YTBEP)KJICHHH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUHU PEIICHNUS;

aHAJM3UPOBATh IIOJYYCHHBIE B XOJE€ pEIICHUS 3aJadd  Pe3yiIbTaThl,
KPUTUYECKA OIEHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MCHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOMN
JESATeTLHOCTH, B TOM YHCJIE TIPU U3YUYESHUH (PU3UKH,

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;
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YMETh TEPEHOCUTh 3HaHUS 1O (U3NKE B MPAKTUYECKYIO O00IacTh
KU3HEACSITETbHOCTH;

yMeTb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJIEH, MIPEAJIaraTh OPUTMHAIBHBIE IOJXO/Ibl U PEIICHHUS;

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE allbTEePHATUBHBIC PEIICHUS.

Pabora c nndopmanmeii:

BJIaJIETh HaBBIKAMU MOTy4YeHUs HH(pOpManuu GU3NIECKOTO COIEPIKAHUS U3
MUCTOYHHKOB Pa3HbIX THUIOB, CaMOCTOSITENLHO OCYIIECTBIIATH TMOWCK, aHAJM3,
CUCTEMATH3alUI0 U MHTEPIpEeTauio HHGOPMAIIMU Pa3IMYHBIX BUAOB U QopM
IIPEJICTABICHUS;

OLIEHHBATH JOCTOBEPHOCTh MH(OPMALINY;

UCTIONb30BaTh CpEICTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3aay ¢ coOoieHneM TpeOOBaHUN HIPrOHOMHKH, TEXHUKH O€301aCHOCTH,
TUTHUEHBI, pPECypcocOepeKeHMs, MPAaBOBBIX W JITUYECKUX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

co37aBaTh TEKCTbl (PM3MUECKOTO COJIEp>KaHUS B pa3IMYHBIX (popmaTax ¢
yu€TOM Ha3HaYeHUs MHPOpMalMM U IIEJIEBOW  ayJWTOpUM, BbIOMpas
ONTUMAJIbHYIO (DOPMY MPECTaBICHUS U BU3YyaTU3AIINH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe TelCTBUS:

OCYIIECTBJISITh  OOIIEHWE Ha ypokax (U3UKH U BO BHEYPOUHOUH
NEeSATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMdi # CMATYaTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C WCHOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaH/IHOW U UHAUBUIyaIbHON
padoTHI;

BBIOMpAaTh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KXXJAOr0 YJIEHA KOJUICKTHBA;

NPUHUMATh 1EIM COBMECTHOM JESITENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ JIOCTHUKECHUIO: COCTABJIATH IUIAH JICHCTBHM,
pacrpenensTh pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKJaTh PE3YyJbTaThbl
COBMECTHOU padOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KAXKJOrO0 YYaCTHHUKA KOMAHABI B
001t pe3yabTat Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKThI, OLUEHHUBATh HWJEW C MO3ULHUH HOBHU3HBI,
OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE TMOBEICHUE B Pa3TUUYHBIX
CUTYallUsX, IPOSBIIATh TBOPUECTBO U BOOOpaAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe YHUBePcaIbHbIE YUeOHbIe JAeilicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATH MO3HABATEIIbHYIO JIESITEILHOCTh B 001aCTH
(GU3MKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IUIaH BBITIOJIHEHUS TMPAKTUYECKOM pPabOThl ¢ Y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUSIM;
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paciupsaTh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX IPEINOYTCHHI;

JieJIaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OLICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO APYAUIMH B 0O0NacTu
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIM YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, BHOCHTb KOPPEKTHBBI B JACSITEIHLHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM;

BJIQ/JIETh HAaBBIKAMH  IIO3HABATEIbHOM peIeKCMU KaK OCO3HAHUS
COBEpIIAEMBIX JIEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTATOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI pePIICKCUU [T OLIEHKU CUTYallM1, BHIOOpA BEPHOTO
pellIeHus;

YMETh OIIEHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATH DPEIICHUS MO0 HX
CHIDKEHUIO;

NPUHAMATh MOTHBBI M apryMEHTHl JPYTHUX MpH aHajdu3e pe3yiabTaToB
NeSITEIbHOCTH;

NPUHUMATh ceOs, TOHUMasl CBOM HEJIOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W APTYMEHTHI JPYTrUX TPH aHAIW3E Pe3yIbTaTOB
JeSITENbHOCTH;

NpU3HABATh CBOE MPABO M MPABO IPYTHX Ha OLIHOKH.

B nporiecce nocTukeHust TMYHOCTHBIX PE3YIHTATOB OCBOSHUS TPOTPAMMBI
mo ¢u3MKe I YpOBHS CpeIHEro oOIero o0pa3oBaHUs Yy O0O0y4arouuxcs

COBEPIIICHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, TIPE IO Iar afOTIIHIA
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHUs,  BKJIIOYAIOIIET0  CHOCOOHOCTh  TIOHMMAaTh  CBOE

HSMOIIMOHAILHOE COCTOSHUE, BHUJCTh HANpPaBICHUS pPa3BUTHS COOCTBEHHOMN
AMOIMOHAIILHOM C(epshl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYyJMPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMECHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aIalTHPOBAaTHCI K
HYMOIIMOHAILHBIM U3MEHEHHUSIM F TIPOSIBIISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMJICHUE K IOCTHKEHHIO 1IN
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JICWCTBOBATHh UCXOJISI U3 CBOUX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh  3MOIMOHAJIHHOE
COCTOSIHUE JIPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH O0IIEHNUS, CTOCOOHOCTD
K COYYBCTBHIO U COTIEPEIKUBAHUIO;

CONMAIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX CIOCOOHOCTh  BBICTPAWUBATH
OTHONICHUS C APYTUMH JTFOABMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3periaTh
KOH(JIMKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oGyuenuss B 10 kijiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTh Y 00YUAIOLIUXCSI YMEHHIA:

J€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU IESITEIbHOCTH JIIOIEH;
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YYUTBHIBATh TPAHUIBl NPUMEHEHUS H3YyYEHHBIX (PU3UUYECKUX MOJEIIEeH:
MaTepualibHas TOYKA, MHEpLUalbHAas CUCTEMa OTCYETA, aOCOIIOTHO TBEPJOE
TEJNO, WJCANbHBIN Ta3, MOAEINU CTPOEHHUS Ta30B, JKUJIKOCTEH M TBEPIBIX Tel,
TOUCYHBIN NEKTPUUECKUIN 3aps]l IPU pelieHnr (HU3NUECKUX 3a7a4;

pacrno3HaBath GU3HUECKHE SIBICHUS (TIPOIECCHI) M OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEWHOE
JIBUKEHUE, CBOOOJIHOE TMaJIeHUE TeJ, JBUXKEHHE MO OKPYKHOCTH, WHEPIUS,
B3auMoOJielicTBUEe Ted, Jaud@y3usi, OpOYHOBCKOE JIBJKEHHE, CTPOCHHE
KUAKOCTEH W TBEPABIX TeJ, H3MEHeHHe oObEMa Tesl Mpu HarpeBaHUU
(oxnakJieHnn), TEIUIOBOE pPaBHOBECHE, MCIAPEHUE, KOHACHCAIUs, IJIABJIECHUE,
KpUCTaJUIM3alus, KUTIEHUE, BIaXKHOCTh BO3/yXa, MOBBIILICHHUE 1aBJICHUS T'a3a IPU
€ro HarpeBaHUU B 3aKPBHITOM COCY/JIE, CBSI3b MEXK/Ty TapaMeTpaMu COCTOSTHUS ra3a
B U30IIPOLIECCaX, IEKTPU3ALUS TENI, B3aUMOICUCTBHE 3apsI0B;

OINUCHIBATh MEXAaHUUYECKOE JBM)KCHHE, UCTIONb3Yys (PU3NYECKUE BETUUHUHBIL:
KOOpJIMHATA, MYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIbC Tea, KHHETUYECKask SHEPTUsl, IOTEHI[MAIbHAs SHEPTUsl, MEXaHUUYECKas
paboTa, MeXaHWYecKass MOIIHOCTb, IPU OINHUCAHUM TMPABUIBHO TPAKTOBATH
(U3NYECKUIl CMBICI HCIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS U E€AMHHULIBI,
HAXOAUThH (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU;

OMKCHIBATh M3YYEHHBIEC TEIJIOBbIE CBOWCTBA TEJl U TEIJIOBBIC SIBICHMUS,
UCTIONIb3Ys (PU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMmIepaTrypa, CpeaHsis
KHMHETHYECKas SHEPTHUs Xa0THYECKOIO JBUKEHUS MOJIEKYI,
CPEIHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHS
sHeprus, pabota rasza, KOI(DPUIMEHT TMOJE3HOrO0 JEHCTBUS TEMJIOBOIO
JBUTATENs; TMpPU OMNUCAHUU TPABWIBHO TPaKTOBaTh (U3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJTUYHMH, UX OOO03HAYEHUsS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAM;

ONKCHIBATh  HM3YyYEHHbIE  DJIEKTPUUECKHE  CBOICTBA  BELIECTBA U
ANEKTPUUECKUE SBJICHUS (IIPOLECCHI), HCHOJIb3Ys (PU3NYECKHE BEIIMYUHBI:
ANEKTPUUECKUH 3apsif], SIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTH TOJIs, TOTSHITHAI,
pa3HOCTh MOTEHLMAIOB; MPU ONMHMCAHWU MPABUIBHO TPAKTOBATh (U3NYECKUUN
CMBICT HCHOJb3YEMbIX BEIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI; YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JaHHYI0 (PU3WYECKYIO BEIUYHHY C JIPYyTUMU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3NUECKHE IPOLECCHI U SIBJICHUS, UCTIONb3Ysl (pU3HUecKue
3aKOHBI M IPUHIIMIIBL: 3aKOH BcemupHoro Tarotenus, |, |1 u 111 3akonst HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOM HHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa,
MPUHIHUI CYHEPIO3ULHH CHJI, IPUHIHI PABHONPABUS MHEPLHUAIBHBIX CHCTEM
oTcu€Ta, MOJICKY/SPHO-KHHETHICCKYI0 TCOPUIO CTPOCHHUS BCIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOM SHEPIUU TEIIOBOTO JBUKEHUS MOJIEKYII
c aOCONIOTHOW TeMIlepaTypoil, TEpBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUsl JIIEKTPUYECKOro 3apsana, 3akoH KysnoHa, mpu 3TOM pa3nuyarhb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €0 MATEMaTHUYECKOE BhIPA’KEHUE U YCIOBUS
(rpanuibl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHTH OCHOBHBIE TPUHIUIBI JCWCTBUS MalllMH, TNPUOOPOB U
TEXHUYECKUX YCTPOKCTB; pa3inyaTh YCIOBUS UX O€30IIaCHOTO UCIIOJIb30BaHUS B
IMOBCEIHEBHOMU YKU3HU;

BBITIOJIHATD 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C HMCIOJB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
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dbopmynupoBath mpobiaeMy/3amady W THUIOTE3y YYeOHOro OKCICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OPYJIOBaHUS, MPOBOAUTH OMbBIT U
bopMyIHUpOBaTH BHIBOJIBL;

OCYUIIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEpPEHUs: (PU3NYECKUX BEITUYHH,
Ipy ATOM BHIOMpATh ONTUMAJBHBIA CHOCOO0 HW3MEPEHHUs] W HCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh 3aBUCUMOCTU MEXIYy (PU3MUYECKUMHM BEJIIMYUHAMHU C
UCIIOJIb30BaHUEM TPSMBIX U3MEPEHUM, TTPU ATOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcUpOBaTh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTU (DU3MYECKUX BEJIIMYUH B
BUJIE TAOIUIL U TpadUKOB, IeTaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIECIOBAHUS;

cobroAaTh mpaBuia 6€30MacHOro TPy/la IPU MPOBEICHUHN UCCIEIOBAaHUN B
paMKax y4eOHOro HSKCIEPUMEHTa, y4eOHO-HCCIE0BATEIbCKON U MPOEKTHOM
JESITENIbHOCTU € UCTIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOHUCTB U 1a00paTOPHOTO
000py1I0BaHMS;

pemarth pacu€THhIE 3aJa4ydl C SBHO 3aJlaHHON (PU3WYECKON MOJENbIO,
UCTIONTB3YsT (PU3MUECKHE 3aKOHBI M TPHWHIIMIIBI, Ha OCHOBE aHAJIM3a YCIOBHS
3a/1aud BbIOMpATh (DU3NUYECKYI0 MOJIEb, BBIIEIATh (PU3UYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIE ISl €€ pelieHus, TPOBOAUTH PACUYEThl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HAYEHUS (PU3UIECKON BEIIMUNHBI;

pemiarthb KaueCTBEHHBIC 3a/1a4H: BBICTpauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXKIACHUN C OMOPOW Ha M3YyUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHUS;

UCIIOJIb30BaTh ~ NPH  pEHICHWH  y4eOHBIX  3a/Jady  COBPEMEHHbIC
nH)OpPMAITMOHHBIE  TEXHOJOTHHM  JUIS MOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTallu U  MOPEACTaBICHUS Yy4eOHOM W Hay4YHO-HOMYJSPHOU
vHpopMalMK, TMOJYYCHHOM W3 PaA3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATh MOJyYaeMylo HH(pOpMaIHIo;

IPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUNUCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHON KU3HU
i obecrieueHrs 6€30MacHOCTH Mpu 0OpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JIJISl COXPAHEHUS 3/TOPOBbSI U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B Tpymme C BHIMIOJTHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlMOHAIBHO PACIpPEACNATh OOS3aHHOCTU U
IJIAaHUPOBATh  JACSATEIBHOCTh B  HECTAHJAPTHBIX CHUTyalUsiX, aJICKBaTHO
OLIEHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHHUKOB TPYIIBI B  pEILICHHE
paccMaTpuBaeMoi poOJIEMBbl.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM
YPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B TPAKTUYECKON JEATEIBHOCTU JIFOJEH, LIETOCTHOCTh U €UHCTBO
(du3nUecKol KapTUHBI MUDPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS H3YyYEHHBIX (U3UYECKUX MOJICIICH:
TOYCYHBIN HJIEKTPUUECKUN 3apsjd, JIyd CBETa, TOYECYHbIA KMCTOYHHUK CBETAa,
saepHas MOJEIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO fi/ipa NPU PEIICHUU
(u3znueckux 3anay;

pacrno3HaBath GU3HUECKHE SBJICHUS (MIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMHMKHA M KBAaHTOBOM  (U3HMKH:  DIIEKTpHUUECKas
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MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHCTBHE  MAarHWTOB, DJJICKTPOMATHWTHAs  WHAYKIHS, JCUCTBHE
MarHuTHOTO TIOJSI Ha TIPOBOJHUK C TOKOM W JBWKYIIUHCS — 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUST W BOJHBI, MPSIMOJIMHEHHOE pPAaCcIpOCTPaHCHHE
CBeTa, OTpaXKeHue, NpejomiieHne, nuTepdepeHnus, TMPpakius u noaspu3aius
CBETa, IUCIEePCHs cBeTa, GoTodIeKTprIecKuid 3P heKT (hoTo3ddEKT), CBeTOBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEWYATOro CIEKTpa aromMa BOAOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PAIUOAKTUBHOCTB;

OTIMCHIBATh MU3YyUYCHHBIC CBOMCTBA BEIECTBA (DJECKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE,  JJICKTPUUECKYI0  TMPOBOJAUMOCTh  PA3JIMYHBIX  Cped) U
AIIEKTPOMArHUTHBIC SIBJICHHS (IPOIIECCHI), UCTIONB3YS (PH3NYECKHE BETUIMHBI:
AIIEKTPUYECKUN 3apsij, CUja TOKa, JIEKTPUUECKOE HAMPSHKEHUE, IJIEKTPUUECKOE
CONPOTUBJICHUE, PAa3HOCTh TOTEHIIMAJIOB, JICKTPOIBMKYIIAst CUia, paboTa TOKa,
WHIYKIUST MarHATHOTO TOJs, cuia Amriiepa, cuia JlopeHiia, HWHAYKTHBHOCTD
KaTYIIKW, YHEPTUS AIEKTPUUECKOTO M MATHUTHOTO TOJIeH, TIEPHOJ M YacToTa
KoJeOannii B KoJieOaTEeTbHOM KOHTYpE, 3apsj W CHja TOKa B TIpolecce
TrapMOHUYECKUX DJICKTPOMATHUTHBIX KOJIeOaHWH, (OKYCHOE pAaCCTOSHHE U
ONTUYECKAasl CWJIa JIMH3BI, TIPHU OMHCAHWU TPABUIBHO TPAKTOBAaTh (PU3MUECKUI
CMBICIT HCIIOJBb3YEMBIX BEIWYUH, MX OOO3HAYEHUS W E€JIMHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIHME JaHHYIO (PU3WYECKYI0 BEIUYHHY C JPYyTUMHU
BEJTUYMHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS MW IPOIECCHI, HCIIONb3YS
(bu3UYECKUe BEIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPTUS W UMIYJIbC (POTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBSI3M aTOMHBIX SIJIEP, IPH OTIMCAHUY TTPABUIIHHO TPAKTOBATH (DU3UIECKUIN CMBICIT
HCITOJIB3YEMBIX BEJIMYMH, MX 0003HAUYCHUS W CIUHUIILI, YKA3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (DU3WYECKYI0 BEJIWYMHY C JAPYTUMU BEJIUYUHAMH,
BBIYHUCIIATH 3HAaUCHUE (DU3NUSCKOU BEITMYMHBI,

aHATM3UPOBATh (PU3UUYECKUE TTPOIIECCHI U SBJICHHUS, UCTIONB3YS (PU3HUECKHEC
3aKOHBI ¥ MPUHITUIILL: 3aK0H OMa, 3aKOHBI IOCJIEI0BATEIILHOTO U NTAPaJIeIbHOTO
COCIMHEHUS IPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
UHIYKIUKA, 3aKOH TPSAMOJIMHEHHOTO0 paclpOCTPAaHEHHS CBETa, 3aKOHBI
OTpaXEHUSI CBETA, 3aKOHBI MPETOMIICHUSI CBETa, YpaBHEHUE DUHINTEHHA IS
dotorddexTa, 3aK0H COXpaHESHHS SHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH
COXpPAHEHUS DJICKTPUYECKOr0 3apsifia, 3aKOH COXpPAHEHHS MacCOBOIO 4YHCIa,
nocTtyinatel bopa, 3akOH paJMOaKTUBHOIO pacmajga, MpU OSTOM pasinyarh
CJIOBECHYIO (DOPMYITHMPOBKY 3aKOHA, €r0 MATEMATUYECKOE BBIPAYKEHUE U YCIIOBUSA
(TpanuIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpENeNsITh HaMpaBlIieHWE BEKTOpPA WHIYKIMA MAarHUTHOTO  TIOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTHh M OIUCHIBATh M300pakeHHE, CO37aBaeMOE€ IIJIOCKUM 3epKaioM,
TOHKOM JIUH30M;

BBITIOJTHATH JKCIEPUMEHTHI 10 HWCCIICIOBAHHUIO (DU3WUYECKUX SIBICHUU WU
MPOIIECCOB C HUCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUMN: MPU 3TOM
dopmynupoBath mpobieMy/3agadyy W THUIOTE3y Y4eOHOro OKCIEPUMEHTA,
coOHMpaTh yCTAaHOBKY M3 MPEIJI0KEHHOTO O0OPYJIOBaHMS, MPOBOJAUTH OIBIT U
(bopMyIHPOBATH BHIBOJIBL;

OCYIIECTBIISTh TIPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NUYECKUX BEITUUMH,
Ip¥ 3TOM BBIOMpPATh ONTHMAJBHBIA CHOCOO0 HW3MEPEHHsI W HCIOJb30BaTh
M3BECTHBIE METOIbI OIEHKHU MOTPEIIHOCTEN U3MEPEHUI;
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UCCJIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIWYUH C HCIIOJIH30BaHUEM
MPSAMBIX HM3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
PE3YNbTATHl TIOJYYCHHON 3aBUCHMOCTH (M3UYECKUX BEIMYWH B BHUJIC TAOJHUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIEeI0BaHNUS;

coOro1aTh MpaBuiia 6e30MacHOro TPy/ia MpU MPOBEICHUN UCCIIET0BAHUIA B
paMKax y4eOHOTrO JKCIEpPUMEHTa, y4eOHO-MCCIIENOBATEIHCKOH W TPOEKTHOMN
JESATEIHHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJauyd C SIBHO 3aJlaHHON (PU3MYECKON MOJENbIo,
UCTIONIb3YsS (PU3WYECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHajln3a yCIOBUSA
3a/1la4u BBIOMPATH (PU3HUECKYI0 MOJEIb, BBIACIATh (DU3UYECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIC TSI €€ pelIeHUs, TPOBOAUTh PACUYETHl M OIICHUBATH
peaNbHOCTh MOJTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEJIMUMHBI;

pemiarhb KauyeCTBEHHBIE 3a/1auu: BBICTPaUBAaTh JIOTUYECKU
HEMPOTUBOPEUYHBYIO IETIOYKY PACCYXKJICHUHN C OMOPOW Ha W3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NICCKUE SIBIICHUS,

UCIIOJIB30BaTh ~ NPH  pENICHWW  y4eOHBIX  3aJad  COBPEMCHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUU  JUIs MIOKCKa, CTPYKTYpPUpPOBAHUA,
UHTEPNpETAllMd W TPEJCTaBIeHUS y4eOHOW ©  HAyYHO-TIOMYJISIPHON
uHopMaIuu, TOJYYCHHOW W3 PA3IWYHBIX HCTOYHUKOB, KPUTHYECKHU
aHATM3WPOBATh MOJTydaeMyto HH(popMaIInio;

OOBSCHATh TPHHIMIBI JCUCTBHS MAaIllMH, MPUOOPOB M TEXHHUYCCKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MacHOr0  HUCIIOJIb30BaHUSA B
MMOBCEIHEBHOM KM3HH;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB
B Pa3BUTHEC HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIECTO0 MUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 0 (PU3MKE B MOBCEIHEBHON KU3HU
it obecrieueHrs 6€30mMacHOCTH pu 0OpaIIeHnH ¢ MPUOOPaAMU ¥ TEXHUYECKUMU
YCTPONCTBAMH, JIJIsl COXPAHECHHSI 3I0POBbS U COOIOCHUS HOPM IKOJIOTHIECKOTO
IOBEJAECHUS B OKPYKAIOIIEU CPELE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pPA3JIMYHBIX COIUMATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAlMOHATIBLHO PACIpPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh  JCSITEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJAQJ KaXJOr0 W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMoi mpooOIeMBbI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaumMeHoBaHue KoanuyecTBO yacon

Ne DyiekTpOHHbBIE (UG POBbIE)
pa3ejioB H TeEM KonTtpoJubnblie IIpakTH4eckune

n/n Bcero o0pa3oBaTeJIbHbIE pecypchl
NporpaMmel padoThI padoThI

Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

11 ®du3nka ¥ METOIbI ) Bbubnunoreka [JOK
' HAYYHOI0 TIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6numoreka [JOK
21 Kusemaruka S https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2:2 Jluamika ! https://m.edso0.ru/7f41bf72
3aKOHBI Eut 10K
noIroTeKa
2:3 COXPAHCHIT B 6 1 1 https://m.edso0.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18

Paznen 3. MOJIEKVJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHUHETHYECKOM
TEOpUHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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3.9 OCHOBBI 10 1 bubnuoreka [JOK
' TEPMOJINHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bub6mmoreka [JOK
' Bemiectsa. Ma3oBbie https://m.eds00.ru/7f41bf72
TIePEXO/IBI
Hroro no pazneny 24
Pa3nen 4. 3JIEKTPOANHAMUKA
bubmuoreka [JOK
4.1
UICKTPOCTATHKA 10 . https://m.edso0.ru/7f41bf72
[TocTosiHHbIIM
49 3JIEKTPUYECKUH TOK. 12 1 bubnuoreka [JOK
' Toxku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO
YACOB I10 68 3 3
[MPOTPAMME
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11 KJIACC

HauMeHoBaHHe Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3JieJioB H TeEM KonTposbubie IIpakTH4eckne
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmbI padoThbI padoThbI
Pazpen 1. JIEKTPOJIMHAMUKA
MarauTHoe noJe. Bu6 1OK
noJImoTeKa
1.1
DTIEKTPOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIHS
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHnueckue u
2.1 SIEKTPOMATHUTHEIE 9 1 Brbmaorexa IIOK
' p https://m.edsoo.ru/7f41c97c
KoJe0aHus
Mexannueckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 bubmorera IOK
' p https://m.edso0.ru/7f41c97¢c
BOJIHEL
bu6mmoreka [JOK
2:3 Onruia 10 3 https://m.edso0o.ru/7f41c97¢c
Wroro no pazneny 24
Paszgen 3. OCHOBBI CHEHI/LAJIBHOﬁ TEOPUU OTHOCHUTEJBHOCTHU
OCHOBBI CIETUATTEHON
31 LoD 4 1 bu6mmoreka [JOK
' p https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIILHOCTH
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Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
41 DIJIeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' OITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoetne atoma 4 https://m.edso00.ru/7f41c97¢
bub6mmoreka [JOK
4.3 ATOMHOE 57pO S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

ONEMEHTBI ACTPOHOMUHA

bubmunorexa [JOK

|
> 1 acTpohU3uKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE
6.1 Oo6o06maroree 4 bub6munoreka [JOK
' IIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KonnyecTBo yacos JIEKTPOHHBIE
1| Hara uudposbie
Tema ypoka KonTpoabubie ITpakTHyeckue
/ Bcero H3YYeHH S o0pa3oBaTejibHbIE
padoTbI padoThI
n pecypcsl
®du3uKka — HayKa O MpUpOJeE. bubnuoreka [JOK
1 Hayunsle MeTOABI TO3HAHUS 1 https://m.edsoo.ru/ff0c32e
OKPYXKaIOIero MUpa 2
Ponp 1 MecTo pu3HKH B
OpPMHUPOBaHUU
Gopmip bu6nmoreka [JOK

COBPEMEHHOM HAy4YHOU

2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUpPA, B

6
MPAKTUYECKOU IEATENBHOCTH -
JIronei
MexaHnueckoe IBHKEHHUE.
OTHOCUTENIBHOCTh bubmuoreka [JOK
3 MEXAHUYECKOI'0 JIBIKECHHUS. 1 https://m.edsoo.ru/ff0c350
IMepemernienue, CKOPOCTS, 8
YCKOpEHHE
bu6numoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHTHOE JIBH)KCHHE 0
PaBHOYyCKOpEeHHOE bubmiorexa HOK
5 . 1 https://m.edsoo.ru/ff0c372
MIPSIMOJIMHEHHOE JIBH)KCHHE .
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https://m.edsoo.ru/ff0c3508
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CBoOoaHOE majieHue. bubmuoreka [JOK
6 YckopeHnne cBOOOTHOTO https://m.edsoo.ru/ff0c39c
najacHus c
KpuBonuHeliHoe 1BUXKEHUE. bubnnoreka LIOK
7 JIBU>KEeHME MaTepUaIbHOU https://m.edsoo.ru/ffOc3ad
TOYKHU MO OKPYKHOCTHU a
[IpuHIUIT OTHOCUTETBLHOCTH
lNanmnes. MaepuuanbHble bubmorexa HOK
8 ) . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBbii g
3akoH HproToHa -
Macca Tena. Cuna. [Ipunuun
cynepno3uiuu cuil. Bropoi bubmorexa [OK
9 ' https://m.edsoo.ru/ff0c3be
3akoH HeroToHa s g
MaTepuanibHOU TOUKU -
Tperuii 3akon HerotoHa st Bubmiorexa LHOK
10 https://m.edsoo.ru/ffOc3be
MaTepUalbHBIX TOUEK 3
3aKOH BCEMUPHOT'O
Tarorerus. Cuna TsHKecTH Bubmaorexa OK
11 ' ' https://m.edsoo.ru/ff0c3d0
[TepBast kocMuveckas 0
CKOPOCTh =
Cuia 0OCTH. 3aKOH bubmorexa LIOK
12 YHpyr ’ https://m.edsoo.ru/ff0c3el
I'yka. Bec tena 8
Cwua tpenus. Koaddunent
P b Bubnunoreka [JOK
13 | Tpenus. Cuna

COITPOTHUBJICHUA ITPU

https://m.edsoo.ru/ff0c3f76
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JABHXKCHHU TEJIa B XKUJIKOCTHU
WJIN ra3c

[TocrynarensHoe u
BpaLIaTEIbHOE IBHKCHHUE
abCOIOTHO TBEPOrO TeNA.

bu6numoreka [JOK

14 https://m.edsoo.ru/ff0c4la
MowmeHnT cuibl. [1nedo cunsl. 5
VYcnoBust paBHOBECHS B
TBEPAOrO Tela
Nmnynsc maTepuanbHOR
TOUYKH, CHCTEMBI
bubmnoreka IIOK
MaTepUATbHBIX TOUEK.
15 https://m.edsoo.ru/ff0c43d
NmMnynbsc cuiibl. 3akoH 6
COXpaHEHUs UMITYJIbCA. B
PeaxkTnBHOE nBMKEHHE
PaGoTa 1 MOIITHOCTH CHIIBI.
Kunernyeckas sneprus bubnnoreka [HOK
16 | wmarepuanbHOIT TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 n3meHenuun 2
KMHETUYECKOU SHEPrUuun
[ToTreHuumanbHas sHEprUsl.
[TorenumanbHas sHEpPrus
yIpyro aehopMupoBaHHON bubmorexa [OK
17 https://m.edsoo.ru/ff0c461
npyxuHsbl. [loreHunansHas .
SHEPrHs Tela BOIM3u -
MOBEPXHOCTU 3eMIIH
18 IlorenumannLHBIE B bubmnoreka IIOK

HCIIOTCHIMAJIbHBIC CUJIBI.

https://m.edsoo.ru/ff0c478
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CBs13b paboOTHI
HETIOTEHIIMATIBHBIX CUJI C
W3MEHEHUEM MEXaHUYEeCKON
SHEPI'HH CUCTEMBI TEN. 3aKOH
COXPAHEHUS MEXaHUYECKON
SHEPTrUU

[¢]

19

JlabopaTtopHas pabora
«HccnenoBanue cBsizu
paboThI CHITBI ¢ U3MEHEHHEM
MEXaHUYECKOW YHEPTUU Tella
Ha IpUMepe PacTsHKEHUs
PE3UHOBOTO KT'yTa

20

Kontponbnas pabora no
teme «KumHemaruka.
Junamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE)

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MONOKEHUS
MOJIEKYJISIPHO-KHHETHIECKON
Teopun. bpoyHoBCKOE
nskenue. Auddysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep ABUKEHUS U
B3aUMOZEHCTBYS YaCTHI]
BellecTsa. Moaenu
CTPOEHUS Ia30B, )KUAKOCTEH
U TBEPJBIX TEI

23

Macca moinexyn.
KonunuectBo BemecTna.
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[Tocrosinnas ABorazipo

TenoBoe paBHOBECHE.
Temneparypa u eé€

24
n3Mepenue. [lkana
temriepatyp Llenabcus
o5 Wneanpusnii raz 8 MKT. Bubnuorexa [JOK
Ocnosaoe ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMieparypa
KaK Mepa cpeaHei
KMHETU4YECKOU JHEPIUHU bubmorera LOK
26 https://m.edsoo.ru/ff0c511
JBUKEHUSI MOJIEKYIL. e
YpaBHeHnue Menpeneena- -
Knaneiipona
97 3akon JlaaeToHa. ['a30BbIC
3aKOHBI
JlabGopaTtopHas pabora
«HccnenoBanue
28 3aBUCHUMOCTH MEXKIY 1
rapamMeTpamMH COCTOSHUS
pa3pexKEHHOT O ra3a
H3onpoueccel B uacaIbHOM Bbubnnoreka IJOK
29 | raze u ux rpaguyueckoe https://m.edsoo.ru/ff0c570
MIPE/ICTaBIICHHE €
BuyTpeHHss sHeprus bub6mmoreka IIOK
30 TEPMOJIMHAMHUYECKOM https://m.edsoo.ru/ff0c595

CHUCTEMBI U CIOCOOBI €6

2

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.
KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

01.09.23 09:38 (MSK)

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC



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

n3MeHenusa. KommuecTBo
TETJIOTHI U paboTa.
Buyrpennss sneprus
OIHOATOMHOI'0 HI€aTBLHOrO

rasa
bu6nmoreka [JOK
31 | Bupasl Tennonepenaun https://m.edsoo.ru/ffoc5¢3
6
VY enpHas TETIOEMKOCTD
BemecTBa. KomnaecTBo bubmuoreka [JOK
32 | TemnoTHl IpU https://m.edsoo.ru/ffoc5¢3
Teronepeaaye. 6
AnmabaTHBIN Mpo1iecc
ITepBrIit 3aK0H
TEPMOJAVHAMUKH U €T bubnnoreka LIOK
33
IIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30IpoIIeccam
HeobOparumocTs nporieccoB bubmuoreka [JOK
34 | B mpupozae. Bropoii 3axoH https://m.edsoo.ru/ff0c623
TEPMOJIMHAMUKH 0
. bub6mmoreka [JOK
ITpunmun aevictBus u K11
35 prHIl . A A https://m.edsoo.ru/ff0c600
TETUIOBON MaITUHBI )
36 | Ilwuxn Kapuo u ero KIT/]
37 DKOJIOTHYECKHE MPOOIEMBI

TEIUIOHEPTeTUKHI
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O06oOmaromuii ypok

bubmuoreka [JOK

38 | «MonekynsipHas pu3MKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIUHAMUKI» 8
KonTponbhas pabora o
bu6numoreka [JOK
Teme «MomnekynspHas
39 1 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOAUHAMUKI N
[Tapoobpa3zoBanue u Bbubnuoreka IJOK
40 | womnmeHcanus. Mcmapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOcomoTHas u Bubnunorexa [JOK
41 OTHOCHUTENbHAS BIAXKHOCTD https://m.edsoo.ru/ff0c64d
BO31yxa. HachleHHbIi 1ap 8
Tépnoe Teno.
Kpucrannuaeckue u
amopdHbIe Tena.
42 AHHU30TPONHUS CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ff0c65f0
Kpuctauios. JKunkue
kpuctaiibl. CoBpeMeHHbIE
MaTepHuabl
IInmaBiaenue u
KpHUCTaJUIM3alus. Y AenbHas Bubmorexa HOK
43 ) https://m.edso0.ru/ff0c670
TEIUIOTA IIIaBIIEHUS. g
Cybnumarus =
YpaBHEHHE TEIJIOBOI'O Bubmaorexa HOK
44 p https://m.edsoo.ru/ff0c682

OaylaHca
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DJIeKTpu3aIus Tell.
DnekTpuyeckuit 3apsia. JBa

Bubnunorexa [JOK

45 https://m.edsoo.ru/ffOc6bc
BH/JIA DJIEKTPHUUECKUX c
3apsI0B c
[IpoBOAHMKY, TUITEKTPUKH
P P Bu6muorexa IIOK
U MOJYNPOBOIHUKU. 3aKOH
46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AJIEKTPUUECKOT O c
3apsiaa c
B3aumopeiicTBue 3apsaoB. bubmuoreka [JOK
47 | 3axon Kynona. Toueunsiii https://m.edsoo.ru/ffOc6ce
DIIEKTPUYECKHH 3apsl 4
Hanpsoxénnoctsb
AJIEKTPUYECKOTO TIOJISI.
48 ITpunIun cynepno3uinu bubnnorexa [OK
p yrep . https://m.edsoo.ru/ff0c6df2
INEKTPUYECKUX TMOJEH.
JInHnM HanpsKEHHOCTH
Pabora cun
49 3JIEKTPOCTATHUYECKOr O MOJIS. bubnuoreka [JOK
Ilorennuan. Pa3sHocts https://m.edsoo.ru/ff0c6f00
MOTEHLIMAJIOB
[IpoBOAHMKY M TUIIEKTPUKH
bub6mmoreka [JOK
B DJIEKTPOCTATUYECKOM IIOJIE.
50 https://m.edsoo.ru/ffoc701
Jusnexrpudeckas 3
MIPOHUIIAEMOCTh B
N bubmuoreka [JOK
DIEKTPOEMKOCTb.
51 https://m.edsoo.ru/ffoc712
Konpaencarop

6

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.
KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

01.09.23 09:38 (MSK)

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC



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

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOH/IeHcaTopa. JHeprus
3apsHKEHHOT0 KOH/IEHCaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c
0

53

JlaboparopHas pabora
"U3mepenue
3IIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpuHumn nericTBus u
MIPUMCHECHUE
KOH/ICHCATOPOB,
KOITMPOBAIBHOTO armapara,
CTPYHHOIO IPUHTEPA.
DneKTpocTaTuyecKas
3aluTa. 3a3eMIICHHE
ANEKTPONPUOOPOB

55

DIEKTPUYECKUN TOK,
YCIIOBHUSI €TO
CYIIECTBOBAHHUS.
[TocTostHHbIM TOK. CHila
toka. HanpsxeHue.
Conporunenue. 3akon Oma
JUTSL y4acTKa LeTH

56

[TocnenoBarenbHOE,
NapajuieIbHOE, CMEIIaHHOE
COEMHEHHE NTPOBOJHUKOB.
JlaGopaTopHas pabora
«M3y4eHne CMEIanHoro

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0
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COCIMHEHUS PE3UCTOPOBY

57

PaGora u momrHOCTH
3JIEKTPUYECKOT 0 TOKA. 3aKOH
[xoynsa-Jlenna

Bubnunorexa [JOK
https://m.edsoo.ru/ff0c783
8

58

3axoH OMa 1 ITOTHOH
(3aMKHYTOM) 3JIEKTPUUECKON
nenu. Kopotkoe 3aMbIkaHue.
JlabopaTtopHas pabora
«U3mepenune D/1C
UCTOYHHKA TOKA U €ro
BHYTPEHHETO
COINPOTUBIICHUS»

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7ae
0

59

DneKTpOHHAas MPOBOJIUMOCTD
TBEPABIX METAITIOB.
3aBUCHMOCTh
COITPOTHUBIICHUS METAJIOB OT
TEMIEPATYPHI.
CBepXIpOBOIUMOCTH

60

DJIEKTPUYECKUM TOK B
Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MMyYKOB

61

[TonynpoBoHUKH, X
coOCTBEHHas ¥ IPUMECHAsI
npoBouMocTb. CBOMCTBa
p—n-niepexona.
[TonynpoBOIHUKOBBIE
npuOOpbI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84a
e
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https://m.edsoo.ru/ff0c7ae0
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DJIEKTPUYECKHU I TOK B
pacTBopax U pacrjiaBax

bu6nmoreka [JOK

62 | DNEKTPOIUTOB. https://m.edsoo.ru/ffoc82b
DJIEKTPOIUTHYECKAS a
JTUCCOIHAITUS. DIEKTPOIIU3
DJIEKTPUYECKHUI TOK B razax.
CamocTosTeNbHBIN U bubmorera [OK
63 . https://m.edsoo.ru/ff0c84a
HECAMOCTOATETbHBIN pa3psij. o
Momnnus. [Tnazma -
DnexTpuyecKkue nNpudopsl U
CTpOICTBA U UX
64 Z{ alchqucxoe MIPUMEHEHUE bubmmorexa [IOK
p P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0e30macHOCTH
OGoBmarmHii Ypok bu6nmoreka [JOK
65 https://m.edsoo.ru/ff0c88b
«ONEKTPOIMHAMUKAY o
KontposbHas padora 1mo
TeMe «IJIEKTPOCTATHUKA. bubnnoreka LHOK
66 | IlocTOSIHHBIN IEKTPUUECKUN 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3iUYHBIX a
cpemax»
PesepBHbIi ypoK. bub6muoreka IIOK
67 | KonrtponbHas pabora 1mo https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpouHAMHKA" 6
68 PesepBHbIil ypoK. bubnnoreka [HOK

O06o06maronuit ypok mo

https://m.edsoo.ru/ff0c8f6c
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temaM 10 kJacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne KoimnuecTBo yacoB JJIeKTPOHHBbIE
1| Hara uugposbie
Tema ypoka KonTtpoJubHsble IIpakTH4eckue
/ Bcero p : U3yYeHH s o0pa3oBaTesibHbIE
a0doThI a0o0ThlI
n p P pecypcsl
[TocTosiHHBIE MarHUTHI U KX
B3aMMO/JICHCTBHUE.
bu6nuoreka [JOK
MarnautHoe nose. Bexrop
1 . 1 https://m.edsoo.ru/ff0c977
MarHUTHON UHIYKIHH. g
JIuHun MarHuTHOMN a
WHIYKIAH
MaruauTHoe nosne
5 IIPOBOJHUKA ¢ TOKOM. OnBIT 1 bu6mumoreka IIOK
Opcrena. Bzanmopeiictere https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlabopaTopnas pabora
3 «/3y4eHre MAarHUTHOT'O 1 1 bubmmorexa LIOK
yi https://m.edsoo.ru/ff0c98fe
MOJISt KATYIIKHA C TOKOM»
JleficTBe MarHUTHOT'O MOJISA
Ha MPOBOJIHUK C TOKOM.
Cuia Amriepa.
4 JlaboparopHas pabora 1 1 bubmmoreka LIOK
pATOPHAL P . https://m.edsoo.ru/ff0c9ac0
«UccnenoBanue neicTBus
TMOCTOSTHHOT'O MarHuTa Ha
PaMKy € TOKOMY
5} JlelicTBME€ MAarHUTHOT'O TOJIA 1 bubnmoreka [JOK
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Ha JBIDKYILYIOCS
3apsoKeHHYIo yactuily. Cuna

Jlopenia. Pabora cuiibt
Jlopenna

https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unaykmus. [Torok BekTopa
MarHuTHOM uuaykuuu. IC
MHIYKLINN. 3aKOH
3JIEKTPOMArHUTHOMN
uHaykunu Papanes

JlabopaTopHas pabora
«HccaenoBanue sIBiIeHUA
3IEKTPOMAarHUTHOU
WHTYKITAWY

bubmuoreka IJOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SBIICHHE
camonHaykmuu. IJC
CaMOUHIYKIIMH. DHEPrus
MarHUTHOTO MOJISI KaTYIIKA
C TOKOM.
DIIEKTPOMArHUTHOE TOoJie

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTporcTBa u
UX [IPUMEHEHHUE:
MIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIIb,
YCKOPHTEIHN 3JIEMEHTAPHBIX
YaCTHII, HHAYKI[MOHHAS
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1€4Yb

10

O6o0maromuit ypok
«MaruuTtHoOe noie.
DJIeKTpOMarHuTHas
WHITYKIHSD

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padora o
TeMe «MarHuTHoe moie.
DIeKTpOMarHuTHas
WHIYKIIAS

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

12

CB0OOOIHBIE MEXaHHUYCCKHUE
konebanus. ['apMoHndeckue
KoJicOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHM.
[IpeBpaienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabora
«Hccnenosanue
3aBHCUMOCTH TIEPHUO/IA
MaJIbIX KOJieOaHu# Tpy3a Ha
HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

14

KonebatenbHblil KOHTYD.
CBoOoHEBIE
3JIEKTPOMarHUTHhIE
KOJIeOaHus B UJIealIbHOM
Kosie0aTeIbHOM KOHTYpE.
AHaNorust Mex1y
MEXaHUYECKUMHU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch82
0
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https://m.edsoo.ru/ff0cb820

3JIEKTPOMArHUTHBIMH
KOJIeOaHUsIMU

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHCPIrUun B
UJeanbHOM KoJebaTenbHOM
KOHTYpe

bubmuoreka IJOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o
3aTyXaroluX KOoJIeOaHUsIX.
BrinyxneHHbBIE
MeXaHHUYeCKHe KoiaeOaHMsl.
Pe3onanc. BeiHyXk1eHHBIE
3JIEKTPOMarHUTHHIE
KoJIe0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IIepeMeHHBIN TOK.
CunycounaabHbIN
IIEPEMEHHBIN TOK.
MoOUHOCTh EPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEMCTBYIOLIEE 3HAUEHUE
CUJIBI TOKA U HAIIPSKEHUS

bub6nmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpauchopmarop.
[IpousBoncTBoO, nepeaaya u
noTpedIeHrE
3JIEKTPUYECKON SJHEPTUU

19

VYerpolictBo 1
IIPaKTUYECKOE NPUMEHEHUE
IJIEKTPUYECKOr O 3BOHKA,

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324
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reseparopa nepeMeHHOr 0
TOKA, JIMHUH
3JIEKTpoIepeIay

20

DKOJIOrM4ecKue pUCKH IpU
IIPOU3BOJICTBE
anektposHepruu. Kynerypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPTHH B
HOBCEIHEBHOMN KU3HU

21

MexaHuuecKue BOJIHBL,
YCIIOBUS pacCIpOCTPAHEHHUS.
[Tepuon. Cxopoctb
pacrpocTpaHeHMsI U JUINHA
BOnHBL [lonepeunsie n
MIPOJOIbHBIE BOJIHBI

bubmuoreka IJOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

ONEeKTPOMarHUTHHIE BOJIHBI,
UX CBOWCTBA U CKOPOCTb.
[IIxaJia 371€KTpPOMarHUTHBIX
BOJIH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHLIUIIBI paIUOCBA3U U
TeneBuneHus. Passurne
CPEJICTB CBSI3H.
Pagnomoxanus
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https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTtponbhas pabora

bu6numoreka [JOK

25
«Konebanus v BOJIHBI» 1 https://m.edsoo.ru/ffOcc6f8
[IpsimonuueitHoe
pacrnpoCcTpaHEHUE CBETA B bubnuoreka [JOK
26 | omHOPOMAHOI cpene. https://m.edsoo.ru/ffocd35
TouyeuyHblil HICTOYHUK CBETA. 0
JIyu cBera
OTtpaxenue cBeTa. 3aKOHBI
o7 | OTP@XEHHS CBeTa. bubnmoreka [JOK
[TocTpoenue n3odpakeHU https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKajie
[Ipenomnenue certa.
[TonHoe BHyTpeHHEE
28 | or ameHHGYTI'II) eJIeTbHBIN bubmorexa [JOK
p - Hpe https://m.edsoo.ru/ff0cd7f6
yToJI OJTHOTO BHYTPEHHET0
OTpaKCHHUS
JlaboparopHas pabora
29 <<I/I3MI€)3 eHII)/Ie Holzca?,aTeJm 1 buomrorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)
JInnssl. ITocTpoenue
30 W300paKCHHUH B JIMH3E. bubnunoreka [IOK
®opmysia TOHKOHN JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlabopaTopnas pabora
31 | «McciaenoBaHue CBOMCTB 1

n300pakKeHU B TUH3AX)
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https://m.edsoo.ru/ff0cd7f6
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Hucnepcus ceera.
CI10KHBIN cocTaB 0eJI0ro

32 | cBera. LIBert. JlaboparopHas 1
paborta «Habmonenmne
JCTICPCUU CBETA»
NuaTtepdepennus ceera.

33 | Hud I;?i Ip)m cBeTa bubmmorera LIOK

parht T https://m.edsoo.ru/ff0ced22

JudpakiuonHas pemérka
[TonepeyHOCTh CBETOBBIX bu6mmoreka IIOK

34
BoJH. [lonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpudOpsI U

35 | ycTpolcTBa M YCIOBHS UX
0€e3011acHOro NPUMEHEHHs
['panunel npuMEHUMOCTH

36 KJIACCHYECKOW MEXaHUKH. bubmuoreka IJOK
[TocTynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHLHOCTHU
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnnoreka [HOK
3amenieHue BpEeMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIIeHHE JUTUHBI
OHeprus U UMIYJbC
PEISITUBUCTCKON YaCTHIIBI. bubnunoreka [IOK

38 .
CBs13b MaccChl C YHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsl TIOKOS

39 | KonTtponbHas pabora 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0cfc68

«Ontuka. OCHOBEI
CIELMAJIbHON TEOPUH
OTHOCHUTEILHOCTUY

https://m.edsoo.ru/ffOcf6f0

®oronsl. ®opmyna Ilnanka.

bubmuoreka IJOK

40
OHeprus 1 UMIyNbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 110K

nonnorexa

41 | dorospexra. Ompirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodaddexTa.

b V(M) . bubnmoreka [JOK

VYpaBHeHue DUHIITEHHA 151

42 https://m.edsoo.ru/ff0d015
bororddekra. «KpacHas .
rpaauiay Gorodddexra -
Hasnenue ceera. OnbITh 1. bubmuoreka [JOK

43 | H. JleGeneBa. XuMu4ecKoe https://m.edsoo.ru/ff0d04a
NelicTBHE CBETA 6
TexHuyeckue ycTporcTBa u
MPaKTUIECKOE MPUMEHEHUE:!

44 | dorornemeHT, GOTOJATIHK,
coJTHeYHas Oarapes,
CBETOJINO]T
Pemenue 3amad mo Teme bubmuoreka [JOK

45 | «DneMeHThI KBaHTOBOM https://m.edsoo.ru/ff0d030
ONTHKN» 2
Mogens atoma ToMmcoHa. Bubnuorexa [JOK

46 | Ombitel Pezepdopmaa mo https://m.edsoo.ru/ff0d091

PACCCAHNIO O-HaCTHII.

a
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[LnanerapHas Mozesib aToMa

bubnuoreka [JOK
a7 IToctynarel bopa
y P https://m.edsoo.ru/ff0d0afa
H3nydenue u norjioneHue
OTOHOB IIPH IIEPEXOJIC
48 ;I)TOMa co ioro y OBHS bubmorexa [OK
FHOTO yp https://m.edso0.ru/ff0d0afa
SHEpPruM Ha Apyrou. Buael
CIIEKTPOB
BoaHoBEIe cBOIICTBA
yactull. Bonusl 1e bpoiis.
49 Kopnyckyns Ho-BonFI){OBoﬁ bubmorexa HOK
PTYCKY AP https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE
OTtkpbITHE
paanoakTUBHOCTU. ONBITHI
50 | Pesepdopa mo bu6nmoreka [JOK
PHOP https://m.edso.ru/ffod0fd2
OTIPEICTICHUIO COCTaBa
PaIMOAKTUBHOTO U3TyICHUS
CaoiicTBa anb(da-, 6era-,
51 ramMma-usnydeHus. Bousaue
PaIMOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI
OTKpBITHE TPOTOHA U
HeliTpoHa. M30Tombl. bubnnoreka LIOK
52 | Aunbda-pacnan. https://m.edsoo.ru/ff0d116
DIIEKTPOHHBIN U 2

NO3UTPOHHBIN OeTa-pacma.
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l'amma-uznydenue

53

OHeprus cBsI3U HYKJIOHOB B
anpe. SnepHbie peaKkiuu.

S nepHslil peakTop.
[Ipobaemsbl, MepCcrneKTUBEL,
JKOJIOTMYECKUE aCIEKThI
SIIEPHOU DHEPrEeTUKH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHBIC YACTHUIIHI.
OTKpBITHE TIO3UTPOHA.
MeTtozp1 HAOMIOICHUS U
perucTpanum
3JIEMEHTApHbBIX YaCTUL.
Kpyrasrii cron
«DyHIaMEHTaIbHbBIC
B3aUMOJEUCTBUS. ENMMHCTBO
(bu3MUECKOi KapTUHBI
MHUpay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3mHOrO Heba.
CosBe3nus, sipkue 3BE3/1bI,
IIJIAHETHhI, UX BUJUMOC
nprkenne. ComHeyHast
cucrema

56

Comnune. ConaevyHast
aKTHUBHOCTL. ICTOUYHUK
sHepruu CosHLa U 3BE31

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3IbI
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TJIaBHOM

MOCJIE JOBATEIILHOCTH.
BnyrpenHnee ctpoeHue
3B€371. COBpEMEHHBIE
MPEACTABJICHHS O
HpOI/ICXO)KIl'eHI/II/I 148
ssomronun CoJiHIIA U 3BE3]

58

Muineynsiii [1yrs — Haia
T'amaxTtuka. Ilonoxenue u
nerokenne CoiHIa B
I"'anakTuke. I'anakTukm.
YeEpHble apIphl B Apax
rajlaKTHK

59

Bcenennas. Paz6eranue
rajakTuk. Teopus
Bonwuioro B3priBa.
PenukroBoe n3nyudeHue.
MeraranakTrika

60

Hepeuennsie npoGieMsl
aCTPOHOMUU

61

KonTponbnas pabora
«DNeMEeHThI aCTPOHOMUHU U
acTpoHU3UKKI»

62

O6o06maronuii ypok. Posb
(hU3HUKU ¥ aCTPOHOMHH B
9KOHOMUYECKOM,
TEXHOJIOTMUECKOM,
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COLMAJILHOM U DTUYECKOU
cdepax nesaTeTbHOCTH
YyeJIOBEKa

63

O6o06maromuii ypok. Ponb
1 MecTO (PU3UKU U
aCTPOHOMHH B
COBPEMEHHOW HaYyYHOU
KapTHHE MUpPa

64

O6o06maromuii ypok. Ponb
¢bu3nyeckoil Teopun B
(dhopMupoBaHuu
MPEJICTABICHUH O
¢u3nyeckoil kapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(bu3MUeCcKOi KapTUHBI MUPA
B 001IIEM Py
COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX TPEICTaBICHUN O

pHUpojIe

66

Pe3epBHBIi ypoK.
MaruauTHoe nose.
DJNeKTpOMarHuTHas
UHAYKIUS

67

PesepBHbIil ypok. OnTuka.
OcHOBHI crieTnaTbHON
TEOPUHU OTHOCUTEIBbHOCTU
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Pesepnsiii ypok. KBanToBas bubnunoreka [IOK
68 | ¢usuka. DIeMeHTHI 1 https://m.edsoo.ru/ff0d178
ACTPOHOMHU U acTPOYU3UKH 4
OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME 68 4 !
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISI YYHEHHUKA

» ®usuka, 10 kinace/ Msakumes I'.41., byxosues b.b., Corckuii H.H. mon
penaknueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBenienue»

» dusuka, 11 kimace/ Msakumes I'.J1., byxosue b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe oomecTBo «M3maTeascTBo

«IIpocsemienue»

METOANYECKHUE MATEPHAJIBI 111 YUUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

bubaunoreka LIOK https://lesson.edu.ru/

https://resh.edu.ru/
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