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TMOSICHUTEJIBHAS 3ATIMCKA

[lporpaMmva 1o ¢m3mke 06a30BOTO YpOBHA HAa YPOBHE CpPeOHEro oOMIeTo
oOpa3oBanus pa3zpaboTaHa Ha OCHOBC MOJOKCHUH M TpeOOBaHWI K pe3ynbTaTam
OCBOCHWSI OCHOBHOH 00PA30BaTEIIBHOM nporpaMmel, mipeacTtarierAasix B ®I'OC
COQO, a rtakke c¢ yuérom (eaeparpHoli padodeil MporpaMMBl BOCIHTAHHA H
KOHTICMTIMHA NpenojiaBanust yyebHoro npeamera «Dusmka» B 00pazoBaresbHBIX
OPTAHH3AIHSIX Poccuiickon denepanyu, PeaNn3yIOIMAX OCHOBHbIE
o0pa3oBaTenbHLIC MPOTPAMMBI,

CoaepxaHHe nporpaMmbel 1Mo (PU3MKE HANMPaBIEHO HA (OPMUPOBAHUE
CCTCCTBCHHO-HAYUYHOH KapTuHel wmupa oOyuarommxcs 10-11 kmaccoB mnpu
o0yuenuu ux ¢Gusrke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTCMHO-ACATEILHOCTHOTO
nomxonaa. [IporpaMmMa mo ¢u3uke coorseTcTBYeT TpeSoBanmsaM ®GI'OC COO k
IUTAHUPYEMbIM JTUYHOCTHBIM, NPEAMETHBIM M METANpEAMETHbIM Ppe3yJibTaTam
00y4eHHsA, a TakiKe€ YUHMTBIBAET HEOOXOAMMOCThH pealH3alldd MEeKMpPeaIMETHBIX
cBA3eH (PM3MKM C eCTeCTBCHHO-HAYYHBIMH YUYeOHBIMH TmpeaMeTamMu. B Helt
ONPEAESITSIFOTCA OCHOBHBIE TIEITM M3YYeHUS (PU3WKK HA YPOBHE CPETHETO OOIIETO
o0pazoBaHMA, TUTAHAPYEMBIE pe3yIbTaThl OCBOCHHA Kypca (PM3WKH. THUYHOCTHEIE,
METANpPEAMETHbIC, MPEAMETHRIC (HA 0a30BOM YPOBHE).

TTporpamma no u3HKe BKIOUAET:

s IUIAHWpPYEMEIE PE3YITBTATH OCBOSHHS Kypca (pr3Hkw Ha 6a30BOM YPOBHE, B

TOM YUCJIE NPEJIMETHBIE PE3YJILTATHL 110 T0/1aM 00yUYEHHUS;

e coaep:kaHue yueOHOro npeamera «Du3nka» 1o roaaMm 00yaeHHs.

Ousnka Kak Hayka O HaumOonee oOLIMX 3aKOHAX MPHUPOAbl, BBICTYMNAS B
KauecTBe YueOHOTO MPE/IMETA B 11IKOJIE, BHOCUT CYILIECTBEHHBIA BKJIA/, B CUCTEMY
3Hanui 00 okpysKkatouiem Mupe. HIKonbHbIH Kype (DU3HKH — CHCTEMOOOpa3yIoIui
JUIST €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOILKY (DU3NUECKHUE 3aKOHbI
JIeKaT B OCHOBE MPOUECCOB W ABJICHHH, HW3YUYAEMBIX XUMHEH, OHOJIOTHENH,
¢uzmaeckoii reorpadmeii M acTpoHOMHEH. lMcmonp3oBaHHE W AKTHBHOC
npuMeHeHne  (U3MUECKHMX  3HAHWE  ONPEACISIET  XapakTep W Pa3BUTHE
pasHOOOpa3HbLIX TEXHONOTHH B cdepe SHEPreTWKH, TPAHCIOPTa, OCBOSHUSA
KOCMOCA, MOMYYEHUA HOBBIX MATEPHANIOB C 3aJaHHBIMH CBONCTBAMH K JPYTHX.
Uszyuenne ¢HU3UKH BHOCUT OCHOBHOH BKNAg B (OPMUPOBAHHE €CTeCTBEHHO-
HAYYHOW KapTHHB MHpa OOYUalOWMXCcA, B (POPMUPOBAHHE YMCHWH MPHUMEHATDH
Hay4HbIH METO/1 NO3HAHMSI TP BHIITOJIHEHUH UMU Y4EOHBIX UCCIIE/I0BAHUH,

B ocHoBy kypca ¢usmku s ypoBHS cpeaHero o0mero obpasoaHuS
HOJIOKEH PsiJl MAEH, KOTOPBIE MOKHO PACCMATPUBATL KAk [PUHIMIBLL €70
MOCTPOSHMUS.



Hoes yerocmuocmu. B COOTBETCTBUM ¢ HEH Kype ABJIACTCS JIOTMYECKH
3aBCPIIEHHBIM, OH COJCPIKHT MATCPHAN M3 BCEX PA3ACIoB (PM3WKH, BKIIOYACT KaK
BONPOCH KJIACCHYECKOM, TaK M COBPEMEHHOH (PH3HKH.

Hoes cenepasusayuu. B COOTBETCTBHM ¢ HEH Marepwan Kypca (DU3UKH
00beMHEN BOKPYr (QHU3HYECKHX TEOpWi. Beaymum B Kypce  SBJSETCS
(popmUpOBaHKE MPEACTABIECHUNH O CTPYKTYPHBIX YPOBHAX MaTEPHH, BCIIECTBE W
noje.

Hoes eymanumapuzayuy. EE peanuzauusa TIpeAnonaracT HCMONb30BaHUE
FYMaHHTAPHOrQ MOTCHUMATA (PU3MUCCKON HAYKM, OCMBICJIICHUC CBA3M Pa3BHTHA
¢uzukn ¢ pazpuTHeM OOIECTBA, a TaKKE ¢ MHPOBO33PEHUYECKHUMMU,
HPABCTBEHHBIMH M YKOJIOTMUECKUMH TIPoOIeMaMH.

Hoea npuraaonoit  nanpaerennocmu. Kypc $u3mknm  npeanosnaraer
3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHWYECKHUX U TEXHOJNOTHUECKHX MPUIQKEHUH
W3YUCHHBIX TEOPHH H 3aKOHOB.

Hoes oroaocuzayuu  peanv3yercst  MOCPEJACTBOM  BBEJAEHHUS  3JIEMEHTOB
COMCPIKAHUA, TOCBANEHHBIX AKOJOTHYECKHM MpoOlieMam  COBPEMEHHOCTH,
KOTOPBIC CBA3aHBI ¢ PA3BUTUCM TCXHUKM M TCXHOJOCMH, a TakkKe 00CYXKICHHA
npofiieM patMOHAIBHOIO NPUPOAOIOIB30BAHUA H SKOJIOTMUECKOH DE3011aCHOCTH.

CTepiKHEBBIMM DIICMCHTAMM Kypca (PU3UKKM HA YPOBHE CPEAHErQ OOMICTO
o0pazoBanus ABislOTC (pusnueckre Teopun ((popMHpoBaHHE NPEACTABICHHNH O
CTPYKTYpPE MOCTPOeHHS (PHU3MIECKOl TeOpHH, POaH (PYHAAMEHTATEHBIX 3aKOHOB H
OPUHUMIIOBE B COBPEMCHHBIX MPCACTABIACHUAX © NOPHpPOAE, TIpaHHULAX
OPUMEHHMOCTH TEOpHH, JJI ONHCAaHWA eCTeCTBEeHHO-HAYUHLIX ABJICHUH U
NPOLIECCOB).

CUCTEMHO-/IEATENBHOCTHRIN TIOAXO B KYPCe (PU3MKH PEaTu3yeTcCs TPEK/Ie
BCETO 3a CUéT OpPraHM3allMH 3KCIEPUMEHTANRHON AeATEIbHOCTH O0YUaIIUXCA.
Hna ©OazoBoro ypoBHS Kypca U3UKH — 93TO HCOONB30BAHHE CHCTCMBI
()pOHTATBEHBIX KPAaTKOBPEMEHHBIX 9SKCTIEPHMEHTOB ¢ JTabopaTopHBIX pador,
KOTOpblE B TporpaMMe no ¢usznke oO0beTWHEHBI B OOMIMI CIHCOK YUSHHUYECKHX
npakTuueckux pador. BeijgneHrne B yKa3zaHHOM I€PEUHE JTadopaTopHbBIX padoT,
NPOBOAMMBIX JUISS KOHTPOJA MW OLEHKH, OCYIIECTBIAETCS YJYaCTHHKAMH
00pa30BaTEIBLHOTO MPOLIECCA HCX0Ad M3  OCOOCHHOCTCH IIAHUPOBAHUS W
ocHamieHus kabunera u3uxku, Ilpu  dromM  00ECHEUMBACTCA  OBJIAJICHUC
00yYaAIOIIMMHUCA YMCHUAMH NPOBOAWTH KOCBCHHBIC W3MEPCHHA, HCCICAOBAHUA
3aBUCHMOCTEH (DU3MUSCKHX BEJIMUMH M INOCTAaHOBKY OIILITOB 10 [POBEPKE
NPEIIOKEHHBIX THIIOTES.

bonpmoe BHUMAHHE Y/AEMACTCA PEIICHUIO PAcYETHBIX W KAYECTBEHHBIX
3a1au. Ilpu 3TOM JUIA pacu€THBIX 33/1a4 MPUOPUTETOM ABJISAKOTCS 3a/1a4¥ C ABHO
3aJaHHON (pU3NIEeCcKOi MOENBIO, MO3BOMAIOLINE PUMEHATh H3YUCHHDBIC 3AKOHBI H



3aKOHOMCPHOCTH KakK W3 OJHOro pasicna Kypca, Tak W UHTCTPUPYsS 3HAHUS H3
pasHbIX pa3zacnoB. J{nsa KauCCTBCHHBIX 3a7a4y MPHOPHTCTOM SBJIAIOTCA 3a/1aHUA Ha
OOBSICHEHHE TIPOTEKaHHs (PHIWUECKHX SABJICHHH W TIPOIECCOB B OKPYKAKOIIEH
Ku3HU, TpeOyomme BriOopa (U3MUCCKON MOACAW IS CUTYallud TPaKTHKO-
OPHUEHTHPOBAHHOI O XapakTepa.
B cootBerctBHm ¢ TpeboBanusamu PI'OC COO k wmarepHanbHO-
TCXHUUCCKOMY olecrmeucHuIo yueOHOro mporecca 0a30Bblii  ypoBeHbL Kypca
(uzMKE Ha ypoOBHE cpeIHero oduero oopa3soBaHu JOJKEH H3YyIaThCA B YCIIOBHAX
NpEAMETHOrO KaOuHeTa (PU3HKU WM B YCAOBHSX HMHTCIPUPOBAHHOrO KaduHeTa
MPEJIMETOR €CTECTBEHHO-HAYUHOrO MHKJIA. B kabwHere (PU3HKH JIONKHO OBITH
HeoOXoauMoe Ja0dopaTopHOE OOOPYAOBAHHE /IS BBITTIONHCHHS YKa3aHHBIX B
nporpamMMe mo (PU3WKE YUEHWYECKHX MPAKTHUYECKHX PAabOT W J€MOHCTPALIHOHHOE
00opyaoBaHHE.
JemoHCcTpaumoHHoe oOopyaoBaHHe ¢GOpMHpPYETCAd B COOTBETCTBHH C
MPUHIIMTIOM  MWHHMAJIBHOW  JIOCTATOYHOCTH W O0ECNeUMBAEeT TIOCTAHOBKY
TIEPEYHCIIEHHBIX B MporpaMMme 10 (H3HKE KIFOYEBHIX OEMOHCTPAIWAi s
HUCCICAOBAHMA  U3YYACMBIX  SBJACHUH UM MOPOLECCCOB,  AIMITUPHYCCKUX U
(pyHA1aMEHTaIBHBIX 3aKOHOB, WX TEXHWYECKHX TPHMEHEHHH,
Jlaboparopuoe 00OpYAOBaHME A1 YUCHMYCCKUX TIPAKTHYCCKHX padot
dbopMUpyeTCS B BHJE TEMAaTHUECKHX KOMITIEKTOB M 00ECMEUMBAETCS B Pacuére
OJIHOTO KOMITIEKTa Ha JABYX oOydyarommuxcd. TeMaTHYecKHe KOMIIIEKThI
nabopatopioro o0OpyAOBaHMA AOMKHLL OBITh MOCTPOCHBI HA KOMIUICKCHOM
HCTIOJTb30BAHWH AHAJIOTOBEIX W THPPOBEX NpuOOPOB, a Takke KOMIBIOTEPHBIX
U3MEPUTECIABHBIX CUCTEM B BHJC LHQPOBBIX 1abopaTOpUi.
OCHOBHBIMM LIEJISIMU W3YUeHUS (DU3MKH B 001IEeM 00Pa30BAHUH SIBJISIOTCS
o (QopMupoBaHWEe WHTEpPECa W CTPEMJICHHA OOYYAIOIUXCA K HAYYHOMY
U3YUCHHIO TMPUPOABI, PA3BHTHC HX MHTCIUICKTYAJILHBIX H TBOPYECKHX
CTIOCOOHOCTEI;

e Pa3BUTHE TIPEACTABJICHHUN 0 HAYTHOM METO/Ie TMO3IHAHUA W (POPMHUPOBAHHE
HACCIEN0BATENBCKOrO OTHOMIEHUS K OKPYKAIOIUM ABJICHHUAM,

o (QopMupoOBaHWE HAYUYHOrO MHPOBO3ZPEHHWA KaK pPe3ynpTara H3ydYeHHs
OCHOB CTPOCHU MATEPUU H (DYH/IAMEHTAIbHBIX 3aKOHOB (PU3HKH,

¢ (OPMHUPOBAHHUE YMEHHUH OOBSCHATL SIBJICHUA ¢  MCMOJAb30BAHHEM
(hH3HYECKHX 3HAHHM M HAYYHBIX JOKA3aTCIbCTR;,

o (QopMUpPOBAHUE TIPEACTABAEHUI O POIM (PU3MKMU IS PA3BHTHS JPYTUX

€CTECTBEHHBIX HAYK, TEXHHKH W TEXHOINOTHIT,

JIOCTHIXKEHHE ITHX IIENeH 00eCmeYnBaeTCa PEIICHUEM CJICTYFOTTUX 3ama4 B
NMPOLECCE U3YUYEHUS Kypca (PM3HKH HA YPOBHE CPE/IHEr0 001ero odpazopanus:



~

e NIpUODOpETEHHE CHUCTEMbI 3HAHUN 00 001X (huzMHeCKuX
3aKOHOMEPHOCTSX, 3aKOHaXx, TEOPUSIX, BKJTIOHAA MEXAHUKY,
MOJIEKYJSIPHYIO  (PH3WKY, JNEKTPOOWHAMHKY, KBAaHTOBYID (HM3HKY W
HIEMEHTBI acTPpOU3UKH;

o (QopMHUPOBAHWE YMEHWH NPUMEHSITh TEOPETHYECKWE 3HAHWSA YIS
0ObsICHEHHA (M3MUCCKUX ABNCHWH B TPHPOAC W I  TPHHATHS
NPaKTHUYECKUX PCUICHUN B NOBCCAHECBHON JKU3HH,

» OCBOGHHME CHOCOOOB pELICHHS Pa3TUYHBIX 3adad ¢ ABHO 3aJaHHOM
(U3MYCCKOH MOACTBIO, 33734, MOAPA3YMCEBAOIIMX CaMOCTOSTEIBHOE
co3/1anne (PU3MYECKO MO/IETTH, AJICKBATHON YCITOBHSAM 3a/1auH;

¢ TIOHAMaHWe (PUINISCKUX OCHOB WM TPHHLMIIOB OCHCTBHS TEXHUUCCKHX
YCTPOUCTB U TEXHOJIOTHYECKUX MTPOLECCOB, HX BIIUAHUA HA OKPYKAOLIYO
cpeny;

s OBJIAJEHUE METOJAMH CAMOCTOATENBHOrO TUTAHUPOBAHWA W TIPOBCICHHUS
(hM3MYECKHX 3KCIEPUMEHTOB, aHalin3a W HHTEpIpeTanuu WHQOpPMaIin,
ONpeneneHns JOCTOBEPHOCTH MMOTYYEHHOT O PE3YNIbTATa;

* CO3JAHUC YCITOBUN JJIS PA3BUTUS YMCHUH MPOECKTHO-UCCIICI0BATEIILCKOM,
TBOPYECKOU JIEATEIIBHOCTH,

Ha usyuenune ¢msuxku (0a30Bblii ypoBEHB) HAa YPOBHE cpenHero o0iiero
obpazosanns orsojauTea 136 uacos: B 10 knacce — 68 wacos (2 waca B HEASO), B
I'1 xnacce — 68 wacos (2 yaca B HEAGITIO).

[lpennaraempii B mporpamMMe mo ¢usuke mnepeucHb JadopaTOpHBIX M
MPAKTHIECKUX pabOT ABNAETCA PEKOMEHIOBAHHBIM, VUHTENb JENA€T BBIOOP
OpoBeAcHUA JNadOpaTOpHbIX padOT M ONBITOB C YYETOM MHIUBHIYAIBHBIX
OCOOCHHOCTEH 00YUALIUXCS.



COJEPKAHUE OBYUEHUSA
10 KVIACC

Pa3zaen 1. Du3uka u MeTOAbl HAYYHOTO TIO3HAHUA

®uznka — Hayka O mpupoae. HayuHbsle mMeToABl TO3HAHUSA OKPYKAKOILIETro
mupa. Ponk 3KCTIEpUMEHTAa W TEOPWM B TIPONECCE TIO3HAHHUS  TIPAPOJIHL.
DKCMEepUMEHT B (PH3HKE.

Mopenupopanue (PUINIECKAX SBIIGHUH W TPOlleccoB. HaydHbie THTIOTESHI.
duszndecKne 3aKOHBI W TEOPHH. | PaHWIBI TPUMEHHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHLMN COOTBETCTBHUS.

Ponb 1 mecTro ¢uszvky B (hOPMUPOBAHMU COBPEMEHHOW HAyYHOH KapTHHBI
MHPa, B MPAKTHICCKOH IeATeTbHOCTH JIOAeH.

Hemoncmpayuu

Anasioroseie ¥ 1AQPOBBIE HW3MEPUTEIbHBIE TIPUOOPBI, KOMITLIOTEPHBIE
JATYUKH.

Paszaen 2. Mexanuka

Tema I. Kunemamuxa

MexaHnnueckoe jBHKeHWE. (OTHOCHTENIBHOCTh MEXAHWYECKOrQ JIBHXKEHWS,
Cuctema orcuéra. Tpaeckropus.

TTepemelieHue, CKOpPOCThL (CPEenHsAsl CKOPOCTh, MIHOBEHHAS CKOPOCTh) H
YCKOPCHUE MATCPHATBHOM TOYKH, UX TPOCKLUHA HA OCH CUCTEMBl KOOpPIHUHAT.
Croxenue nepeMeleHui 1 C1oKeHHEe CKOPOCTEH.

PapHOMEpHOE W paBHOYCKOpPEeHHOE MpAMONMHeHoe asmkeHue. [ padwukn
3aBUCUMOCTH  KOOpPAWHAT, CKOPOCTH, YCKOPCHHA, MNYTH U MEPEMCIICHUA
MATEPUAIIBHOHU TOUKH OT BPEMEHMU,

CeoboaHOe azieHne. Y CKOpeHne CBOOOHOTO NMaAeHHS.

KpuponuneiHoe  ABMKeHUE. [BHKCHHME  MATCpUHAIbHOM  TOYKH IO
OKPYXHOCTH C MOCTOSTHHOW TIO MOZYITIO CKOPOCTBIO. YTIOBadg CKOPOCTh, JIMHEHHAA
cKkopocThb. llepuoa u yactora obpameHua. LleHTpocTpeMUTEILHOE YCKOPSHUE.

Texauueckue yerpoMcTBa W TIPAKTHUECKOE NPUMEHEHME:  CITHIOMET],
ABIDKEHUE CHAPAIOB, 1IETIHbIE U peMEHHEIE TIepeaadn.

Jlenoncmpayuu

Mojesib CHCTEMBI OTCUETA, MIUTIOCTPAIMA KHHEMATHUECKHX XaPaKTEPHCTHK
OBHIKCHHA.

ITpeobpazosanue ABMXEHHAN ¢ UCITOJIb30BAHMEM MPOCTbLIX MEXAHH3MOB.

ITagenne Ten B BO3AyXE U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmonenue ABUKEHHS Tena, OpOLIEHHOTO IO YIVIOM K TOPH3O0HTY H
TOPU3OHTAITLHO.



H3zmepenue yckopeHusa cBodOAHOrO naacHus.

Hamnpasnenue ckOpoCTH OpU JABWKEHWH M0 OKPYKHOCTH.

Yuenuuecruit sxchepusenm, 1a0opamopHvie padomsl

H3yuyenne HEpaBHOMEPHOTO JABWKEHHS C LICNbIO ONPEACNEHUA MCHOBECHHON
CKOPOCTH.

HccnenoBaHne COOTHOLUCHHMS MEKAY NOYTAMH, TIPOHICHHBIMH TEIOM 32
NOCTEAOBATENBHBIC DPABHLIC IMPOMEXKYTKM BPEMEHM NPU  PaBHOYCKOPEHHOM
OBHKEHHH ¢ HAUATbHOM CKOPOCTBIO, PABHOH HYIIIO.

H3zyuenne nBMKEeHUA 1HAPUKA B BA3KOM KUJKOCTH.

HayueHne nguxeHns Tena, OPOIIeHHOro rOPHU3OHTAIIbHO.

Tema 2. Junamura

ITpuniun  ortHocutenbHocTH  Tanmwnes.  Ilepswmit  3akon  HeroToHA.
HuepunansHele CHCTEMBI OTCUETA.

Macca Tena. Cwra. Ilpuaunun cynepno3zuimu cuia. Bropoi# 3akon HeioToHa
JUTSL MarepuasibHON ToukK. Tperuit 3akoH HeroToOHA U1 MaTepHalIbHBIX TOUEK.

3akoH BCeMHpHOrO TAroTeHus. Cuma TskecTH. lleppas kocmuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akox I'yka. Bec rena.

Tpenue. Buabl TpeHud (nokos, CKOMbKeHUs, kKaucHud). Cuna Tpenns. Cyxoe
Tperue. Cuna TPEeHWs CKOJBKEHWS 1 cuita TpeHus nokod. KoddduumeHt tpenus.
Cwna conpoOTHBIIEHNS NPH ABHMKEHHH TEMa B KUIKOCTH WITH rase.

[TocTynmarensHOE W BpalLATENbHOE ABMKCHHE aDCOMIOTHO TBEPAOro Tena.

MOMEHT CHIBI OTHOCHTENBHO OCH BpameHwusa. [lmeuo cumel. Ycnosud
PaBHOBECHA TREPAOTO TENA.

TexHuuecKMEe YCTPOWCTBA M NPAKTUUECKOE MPUMEHEHHWE, TNOJIMIHUKH,
IBWKEHWE HCKYCCTBEHHBIX CIIYTHHKOB.

Aexmonempayuu

SBneHne MHEPIINH.

CpaBHeHHE MacC B3aUMOACHCTBYIOUIMX Tell.

Bropoii 3akon Herorona,

H3zmepenne cun.

CroskeHue cujl.

3aBUCUMOCTE CHITBI YOPYLOCTH OT jieopMaliuu.

HesecomocTs. Bec Tenna npu YCKOPEHHOM MOABEME U MAACHHH.

CpaBHEHHUE CUJT TPEHHS MOKOS, KAUEHHSA W CKOJTbIXKEHHA.

Ycnosusa papHOBecHA TBEPAOro Tea. Buapl paBHOBeCHs.

Vuenuyeckuit sxchepurierm, 1a00pamoprvie pabomel

H3yuenue ApWKEHU OpyCcKa 10 HAKJIOHHOH TUTOCKOCTH.



Hccnenoranne 3aBUCHMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIMX B TPYIKUHE U
PEe3uHOBOM 00pasiie, OT UX JehopMaIim.

Hccneoradne  yclIOBHIT paBHOBECHS TREPJOTO TeJa, HMEKOIIETO OCh
BpallCHUA.

Tema 3. 3axkonst coxpanenus 8 Mexanuxe

MMnynee MaTepHanbHOM TOUKH (Tema), CHCTeMBI MATEPHUAIBHBIX TOYEK.
WUmMnyaec cunibl U U3MCHEHHE HUMIYJIbCA TeNla. 3aKOH COXPAHCHUSA HMITYITBCA.
PeakTuBHOE OBMKEHHE.

Pa0ota cunel. MOUIHOCTE CUJTBL.

KnHeTndeckas sHEpTHs MaTepHAIIBHOW TOukH. TeopemMa 00 H3MEHEHWH
KUHETHYECKOH SHEPTHH.

ITorenumansHas YHEPTHA. [ToreHnanbHas SHEPTHUA VIPYTO
aeOpMUPOBAHHOH  TIpYKWHBI.  [loTeHuManmbHas  »Heprusa Tela  BOJM3H
NOBEPXHOCTH 3EMJIH.

IloreHumasnasHbIE H HETIOTEHI[MATBHBIE CHITHI. Ces3b padoTHI
HEMOTEHUHWANBHEIX CHWJI C HM3MECHEHHEM MEXaHWUECKON 3HEPTHH CHUCTEMBI TEI.
3aKOH COXPaHCHUA MEXaHUYCCKOH DHEPTHUHU.

Yipyrue v Heynpyrue CroJIKHOBEHHS.

Texuuueckue ycTpPOHCTBA U MPAKTUYECKOE TIPUMEHEHUE. BOAOMET, KOTIED,
NPYKUHHBIA NUCTOJIET, JBUKEHUE PAKET.

Jlenoncmpayuu

3aKOH COXpAaHCHUS UMMYJBCA.

PeakTrBHOE ABHKEHHE.

[lepexoa nOTCHUMANTBHON YHEPTUU B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuit oxchepumenm, rabopamopiisie pavomnsl

HM3yuenne abCOMOTHO HEYNPYToro yaapa ¢ TIOMOIIBIY JBYX OJAHAKOBBIX
HUTSAHBIX MAATHHUKOB.

Hccnenoranne cBsA3u paboThl CHIIBI ¢ M3MEHEHHEM MEXAHMUECKOH IHEPTHH
TeJa Ha MPHUMepe PacTAKEeHHUA PEIWHOBOTO JKIyTa.

Paszaen 3. MoaekyasipHas Gu3sHMKa U TePMOAMHAMHKA

Tema 1. Ocnoevt MOAEKYAAPHO-KUHEMUYECKOH MEOpUlL

OCHOBHBIE MOJIOXKEHNS MOJIEKYJIAPHO-KUHETHUYECKONW TEOPHH M MX OTBITHOE
obocHopanne. bpoynoeckoe sBmkenne. Juddysma. XapakTep ABHKCHUA H
B3aUMOJICHCTBUS 4YacTUll BeulecTBa. Mojenu CTpoeHMs Ta30B, KUAKOCTEH U
TBEPABIX TEN W O0OBACHEHHWE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoAeneil. Macca u
pasmepsl Mmosiekyit. KonuuectBo Beuectsa. [locrosunas Agoraapo.

Tennmosoe paBHoBecHe. Temneparypa u €€ m3Mmepenue. [llkana temneparyp
Lenbcus.



Mopens  wacansHoro  raza.  OCHOBHOEC  YPAaBHCHUE — MOJICKYJISIPHO-
KMHCTUYCCKOH TCOPWM MACAJIbHOTO raza. AOCOMIOTHAs TeMmepaTypa Kak Mepa
CPE/IHEH KWHETWYECKON DJHEPruM TEIUIOBOTrO JBMXKEHHMS dactull rasa. [llkana
temneparyp KensBuua. 1'a3orbie 3akousl. YpaBuenue Meunaeneesa—Knaneipona.
3akoH JlanwTora. M3onpouecchl B MACAILHOM T1'a3€ € MOCTOSHHBIM KOJIIMYECTBOM
BemmecTBa. | padudeckoe TpeAcTaBleHHE HIOMPOLECCOB: HM30TepMa, H30XO0pa,
u3o0apa.

Texanueckre yCTpoilcTBA W TNPAKTHYECKOE NPHUMEHEHHE. TEPMOMETP,
dapoMeTp.

Jlenoncmpayuu

ONBITEL, JOKA3BIBAKOIIAE TUCKPETHOE CTPOSHHME BEIIecTBa, (oTorpadun
MOJICKYJ1 OpTaHl/IT-IeCKl/IX C-O@I[HHGHHFL

OmneiTer o guddy3nu xugkocTedi 1 ra3os.

Moaens OpOYHOBCKOTO ABHKEHHS.

Monens oneita [TTepra.

ONEBITEL, OKa3bIBAIOLLINE CYILIECTBOBAHUE MEKMOIEKYIIAPHOTO
B3aUMOJICUCTBUA.

Mosiens, WUIKCTPUPYIOIAS TPUPOLY JABJISHHS 1a3a Ha CTEHKK COoCy/1a.

OneiTel, WUIIOCTPUPYIOIMEC YPABHCHUE COCTOSHUS MACATbHOrO Tasa,
H30IPOLECCHI.

Vuenuueckuii sxcnepuvienm, 1abopamopsie pabomel

Onpeaenedue Maccel BO3AyXa B KIACCHOH KOMHATE HA OCHOBE U3MEPCHHM
00BEMA KOMHATEI, JABJIEHUA H TEMIEPATyPhl BO3IyXa B HEH.

Hccnegoranue 3aBUCUMOCTH MEKAY NapaMeTpaMH COCTOAHMUSA Pa3peKEHHOr O
rasa.

Tema 2. OcHoest MEpMOOUHAMUKU

Tepmonunamuueckas cucteMa. BHYTpeHHAA 2HEPras TEpMOIUHAMHUYECKOH
CUCTEMBI M cnoco0bl €€ m3meHeHnA. KonudecTro TemnoTsl u pabota. BHyTpeHHAA
SHEPIUsA  OJHOATOMHOTO  HA€AIbHOro  raza.  Buger  temnonepenmauu:
TEMJIONPOBOJHOCTL, KOHBEKIIKS, U3J1yYEHUE. YIebHas TEMI0EMKOCTh BELIECTBRA.
KonmuecTBo TennoTsl npu Tennonepeaave.

ITonsitue 006 anauadarHom mnpoinecce. [IepRbId 3aKOH  TEPMOJIMHAMMKH.
[TpuMeHeHHe NEpBOro 3akOHA TEPMOJMHAMUKM K wionponeccaMm. I'paduueckas
UMHTCpHpeTanua padboTel raza.

Bropoii 3akoH TepmoimHaMuki. HeoOpaTumMocTh npoIeccos B NpUpoE.

Tennorsie  mMamufAbl.  [IpuHTMNBT  AEWCTBUA  TEIUIOBBIX  MAIIIUH.
[IpeoOpa3oBannus HSHEpPrud B TEIWIOBHIX MamuHax. Kosddunuent nonesnoro
naeiicTeus TemoBo Mammubl, [{uka KapHo u ero xodpduuueHT Moae3HOoro
ACUCTBUA. DKOJIOTUYCCKHUE MPOOJICMBI TEIUIOIHEPT CTHKH.



Texunueckne ycTpoilcTBa M MPAKTHYECKOEC MNPUMEHEHHE. JBUTATENb
BHYTPEHHETO CTOpaHua, OBITOBON X0A0AMIbHUK, KOHANLHOHEP.

Jlenoncmpayuu

H3mcHeHnEe BHYTPCHHEH SHEPTHM TEjla NPHW COBCPLICHUM PadOTHI; BbUICT
npoOku w3 OyTHUIKM 10Ji OSHCTBHEM CKATOTO BO3/lyXa, HarpeBaHue »dupa B
JTATYHHOH TPYOKe MyTEM TPeHUs (BUACOOEMOHCTPALIHUA).

H3mcHeHnEe BHYTPCHHEH 3HEPTHU (TCMIICPATYPHI ) TENA NPHU TCIIONEPEaaUcE.

OnelT mo amuabaTHOMY pacITUPEHMIO BO3AyXa (OMBIT ¢ BO3AYIITHBIM
OTHHBOM ).

Moienin napoBoi TypOUHBL, JIBUTATENS BHYTPEHHETO CrOPaHus, PEaKTHBHOTO
OBUTATENA.

Yuenuuecruit srcnepurienm, 1a00pamopusie paoomsi

HM3mepenne yaenmpHON TEMMOEMKOCTH.

Tema 3. Azpecamupie cocmoanun eeniecmsa. Dazoevie nepexoosl

ITapooOpasosanre u koHjAeHCANMA. McnapeHne v KHneHWe. AOCONFOTHA W
OTHOCHUTENbHAA BIAKHOCTh BO3Ayxa. HacemeHHBIH map. YaenpHas TemuoTa
napoodpa3oBaHus. 3aBUCUMOCTb TEMICPATYPbl KUIICHUS OT AABJICHUS,

Trépaoe teno. Kpucraanuueckue u amopdrbie Tena. AHH30TPOITHA CBOWCTB
kpuctawioB. uakue xpuctamibl. CoBpeMmenHbic Marepuanbl. llnaenmenue wu
KpHUCTauTM3aLus. Y iesibHas Teriora miasiieHus. CydnuManmsi.

YpaBHeHUE TeraoBoro danaxca.

Texnuueckue yCTpoHCTBA U NPAKTUYCCKOC NPUMECHCHHUE. TUTPOMETP U
MCUXPOMETP, KaJ0PUMETP, TEXHOJOTHH MOJTYUEHUS COBPEMEHHBIX MaTEPHAlOB, B
TOM YHCJIC HAHOMATCPUATIOR, U HAHOTCXHOIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHITIIEHHBIX 1APOB.

Kunenue npyu NOHWKCHHOM JABJICHUM.

CnocoOb1 U3MEPEHHS BIIAKHOCTH.

HabnroneHne HarpeBanua W MIIABJICHUA KPHCTAJNIMUECKOTO BEIECTBA.

JleMoHCTpaLUs KPHCTAIJIOB,

Vuenuueckuii sxcnepusenm, 1ab60pamopHsie pabomest

HM3mepeHne OTHOCHTENIbHOM BJIAXKHOCTH BO3/1yXa.

Pasaeun 4, DaekTpoauHAMUKA
Tema 1. Drexmpocmamuxa
DnexkTpuzauusa Ten. DJEKTpUuecKuil 3apaxa. JIBa BHAAQ 3NIEKTPHUECKHUX
3apsin0B. [IpOBOJHUKHK, AWMIEKTPUKH W NOJYIMPOBOAHHKH. 3aKOH COXPAHCHUS
MEKTPHYECKOTO 3apA/a.
Bzaumoneiicteue 3apanoB. 3akon Kynona. Todeunslil ieKTpUYeCKUi 3apsn.
Onekrpuueckoe noje.  Hanpsskénuocts  snekrpuueckoro  nojsi.  [puHiun



CYTICPNO3ULUAN DJICKTPUUYCCKUX TONeH. JIMHMKU HaNpAXEHHOCTH DIEKTPUYECKOTO
noJis.

Padora cmn  »anexktpocrarwdeckoro  noaa.  [lorermman.  PasHocts
noTeHIManoB. [IpOBOAHMKM W JAMMICKTPUKHA B IJICKTPOCTAaTHYECKOM MOJe.
JInanekTpuyeckas NPOHUIIAEMOCTh.

DneKkTpoéMKOcTh. KoHaeHcaTop. DIeKTPOEMKOCTh TNOCKOro KOHAEHCATOpPA.
DHEprUs 3apsHKCHHOrO KOHACHCATOPA.

TexHwdeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHWE: BIEKTPOCKOIL,
SICKTPOMETP, 2JCKTPOCTATHYCCKAS —3aIlUTa, 3a3CMJICHUC 3JICKTPOMPHOOPOB,
KOHJEHCATOP, KOIUMPOBAJIbHLII arnapar, CrpyiHbId TPUHTED.

Hestonempanyuu

Y CTpoicTBO H TPUHITUAI ACHCTBUS 3JIEKTPOMETPA.

BzanmoaelicTBie HA3IEKTPH3OBAHHBIX TEIT.

DIEKTPHUYECKOE TIOJTE 3apPAKEHHBIX TEI.

TTPOBOAHKKK B IEKTPOCTATUUECKOM T10JIE.

DIeKTpocTaTUIeCKas 3alunTa.

JIMONEKTPUKY B DJIICKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  IEKTPOEMKOCTH  [UIOCKOTO  KOHAEHCATOPAa OT  IUIOLIA/AH
[UTACTHH, PACCTOAHUS MEXKAY HUMU M JUIJICKTPUYECKON NPOHULAEMOCTH.

JHeprus 3apsi:KEHHOTO KOHIeH CaTOopa.

Vuenuueckuii sxcnepusedm, 1a6opamopHsie pabonst

Hzmepenue 3neKTpoEMKOCTH KOHACHCATOPA.

Tema 2. IHlocmoannstii rnexmpuveckuit mox. Toxu 6 pasauunsix cpeoax

JJCKTPUYCCKUH TOK. YCIOBHA CYIUCCTBOBAHHMA HICKTPUYECKOrO TOKA.
Hcrounnku Toka. Cuna toka. [TocTosiHHbI TOK.

Hanpsikenne. 3akon Oma Amg yyacTKa e .

JJCKTPUUCCKOE COMPOTUBJICHHE. Y OENBbHOC COMNPOTUBJICHUE BEIIECCTRA.
[TocnemoBaTensHOE, NapaNIENbHOE, CMEMIAHHOE COSTUHEHNE MIPOBOAHHKOB.

Pabora »snexTpumueckoro Toka. 3akoH JDkoyna—Jlenma.  MomiHOCTE
AIIEKTPHUUECKOTO TOKA.

DNEKTPOABMKYIAA CWIa W BHYTPEHHEE COTPOTUBIICHHE WCTOYHMKA TOKa.
3akoH Oma /1/151 OJIHOM (3aMKHYTOH) 3JIeKTpHYecKoi 1ienu. KopoTkoe 3aMbikaHue,

DNEKTPOHHAsT  OPOBOJIUMOCTL  TBEP/LIX  META/UIOB.  3aBHCHMOCTH
COMPOTHUBJICHUA MCTAIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNEKTPUUECKHMH TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHbIX TTYUKOB,

ITonynpoBOIHHUKU. CoOcTBeHHas 14! MTpUMECHas MPOBOAUMOCTD
NOIynpoBOAHMKOB. CBolicTBa p—n-nepexoqa. [lomynporoanukoseic npudopsl.

DNEeKTPUUECKMH TOK B pacTBOpax M pacijiaBax  3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS AUCCOUMALUA. JICKTPOIHU3.



DMESKTPUUCCKUH TOK B rasax. CaMOCTOSATCILHBIH W HECAMOCTOATCIbHLIH
paspaa. Momnus. [Tnaszwma.

Texnuueckne yCTPOHCTBA W NMPAKTHYECKOE TPHUMEHEHHE. aMIEpMeETp,
BOJILTMETP, PEOCTAT, MCTOYHWKH TOKA, JIICKTPOHArPCBATCIbHbBIC TIPUOOPHI,
ICKTPOOCBETUTEILHBIE TPHOOPBI, TEPMOMETP CONPOTHBIIEHHSI, BAKYYMHBIH JIHO/L,
TEPMHCTOPLI H (POTOPEIUCTOPEI, TIONYIIPOBOIHUKOBBIH AHO, TaTbBAHHKA.

Hemoncmpayuu

H3mepeHne CUIIBI TOKA U HATIPAKEHHA.

3aBUCMMOCTbL COTIPOTUBJICHHUA UWIMHAPUICCKUX TIPOBOAHUKOB OT JJIHHBI,
TJIOIIA/M TTOTIEPETHOTO CEUEHNST W MaTEpHaa.

CMelanHoe COeIHHEHNE TTPOBOIHUKOB.

ITpsimoe  wW3MepeHHe IJISKTPOABHKYIIEH CHibl. KOpOTKOe 3amMbIKaHHE
TaIbBaHUYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO COIPOTHBIICHUA.

3aBHCHMOCTE COTIPOTHBIICHUA METAIUIOB OT TEMIEPaTypPHI.

TTpoBOAMMOCTD ATEKTPOJTHTOB.

Hckposoi pa3paa v IpOBOIUMOCTE BO3IyXA.

OaHOCTOPOHHAS TIPOBOAMMOCTD AMOA.

Yuenuyeckuir sxcnepusienm, 1abopamopHsie paoomesi

H3zyuenne cMeIIAHHOTO COCAWHEHHA PE3HCTOPOB.

H3mepenne aekTpoABHKYIIEH CHJIbI UCTOYHUKA TOKA U €0 BHYTPEHHErO
COTIPOTHBIICHHS.

Habmonenue snexrponusa.

MesxxknpenmMeTHble CBSI3H

Hzyuenue kypea ¢usuku 6asororo ypous B 10 kiacce ocylIecTBAACTCA ¢
YUETOM  COJIEPKATEIIbHBIX  MEXKIIPEJAMETHBIX CBSI3EH C KypcamMM MaTeMaTHKH,
OMOITOrMH, XHMWH, reorpai W TEXHOTOTHH.

Meosxcnpeomemunvie ROHAMUA, CBA3aHHBIE ¢ H3YUEHHEM METOAOB HAYYHOIO
NMO3HAHWA. SABJIEHWE, HayUHbBIH (akT, rumoresa, (HU3WUeckas BETHUHWHA, 3aKOH,
Teopwust, HAOMIAEHNE, SIKCTIEPUMEHT, MOJACTUPOBAHNE, MOJIEITb, H3MEPEHNE.

Mamenmamurxa: pPEIICHAE CHCTEMBI  YPABHEHMH, JMHEHHAA (pyHKUMS,
napaboma, rumepOona, WX rpadMKW ¥ CBOHCTBA, TPHIOHOMETPHUECKHE (DYHKITHH:
CHHYC, KOCHHYC, TAHIEHC, KOTAHT€HE, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPbL U UX TTPOSKIIHK HA OCU KOOP/IMHAT, CJIOKEHUE BEKTOPOB.

buoaozus: Mexanndyeckoe ABWKEHHE B KUBOH mpupone, auddysus, ocMoc,
TEMI0O0OMEH KHBbLIX OPraHW3MOB (BH/bI TEIUIOTIEPE/AUH, TEMIOBOE PABHOBECHE),
IEKTPUUECKHE ABJICHHUSA B XKHBOW MPHPOJE.

Xumus: JUCKPETHOE CTPOSHUE BELLECTBA, CTPOCHUE aTOMOB H MOJIEKYJI, MOJIb
BEIIECTBA, MOJISPHAA MAacCa, TEINIOBbIE CBOWCTBA TBEPABLIX TEJ, KUJAKOCTEH M



razop, JJICKTPHUYCCKHC CBOWCTBA METAJIIOB, SJICKTPOJIMTHYECKAA JHCCOLMAAITNA,
rajlbBaHUKa.

l'eocpadbus: BIaXHOCTE BO3AYXA, BETPHI, 0apOMETP, TEPMOMETP.

Texnonaocus: npeodpa3oBaHHE JBMIKCHHUH € MCIONbL30BAHUEM MCXaHHU3MOB,
YUYET TPEHUS B TEXHWUKE, NMOALIMITHWUKH, HWCIOIb30BAHUE 3aKOHA COXPAHEHMs
UMITYJIbCA B TEXHHKE (pakeTa, BOAOMET U JPYTHe), ABHraTellb BHYTPEHHETO
cropanms, napopas TypOHHa, OLITOBOH XONOJWILHHK, KOHIUITMOHEP, TEXHONOTHU
MOTYYEHHS COBPEMEHHBIX MATEpUalioB, B TOM UYHCIIE€ HaHOMATepHANIOB, H
HAHOTEXHOJIOMMH, DJICKTPOCTATHYCCKAs 3alllMTa, 3a3CMICHUC YICKTPOTPUOOPOB,
KCEPOKC, CTPYHHBIH TTPUHTED, 3JIEKTPOHATPEBATEITLHEIC npudophl,
EKTPOOCBETUTEIBHEIE TTPUOOPEI, raIbBaHHKA.

11 KVIACC

Pasaen 4. DaekTpoauHaMuKa

Tema 3. Macnumuoe none. INEKMPOMACHUMHAA HHOVKUUA

TTocrostnHele  marnwuTel.  B3aumMoaelcTBHE  NMOCTOAHHBIX ~ MArHUTOB.
MarautHoe miome. BekTop MarHWTHOH HHAYKUHMM. [IpHHLMI cymneprno3uunuu
MArHAUTHBIX TOACH. JluHuu mMarHuTHOR unaykuuu. KapTuna JUMHHUA MAarHuTHOMR
WHIYKUWH MOJISI TOCTOTHHBIX MAarHUTOB.

MarnutHoe mnone TNpOBOAHHKA ¢ TokoMm. KapTuHa nuHMEA UWHIYKUUH
MATHUTHOTO MOJA AJMHHOTO TIPSIMOIO MPOBOJHUKA WU 3aMKHYTOTO KONbLIEBOrO
MPOBOIHHKA, KATYIIKHK ¢ TOKOM. OnbIT Jpcrena. Bzaumoaeiicteue NpoBOAHUKOB C
TOKOM.

Cuna Amniepa, €€ MOIY/Tb W HalpaBJIeHHE.

Cuna Jlopenna, €€ MoayNb W HanIpaBJieHUE. [|BHXKeHUE 3apsKEeHHON YaCTULIBI
B OJIHOPOIHOM MarHuTHOM niojie, Padora cuibl JTopenna.

SIBneHue BNEKTPOMarHWTHOW WHAYKIUH. [lOTOK BEeKTOpa MarHWTHOH
UHAYKUUW. OICKTPOABIKYIUAS CWIAd WHAYKIUH. 3aKOH SJICKTPOMATHHUTHOH
uHykunu @apanes.

Buxpepoe anekTpuueckoe Mojae. DICKTPOABMKYLIAS CHIa HMHAYKUUHA B
MIPOBOJHHMKE, JABUKYLLIEMCS MOCTYMATEILHO B OJHOPOHOM MAarHUTHOM T10J1€.

IMpasuno Jlenna.

WHAYKTUBHOCTL.  SIBIEHME CAMOMHIYKUMH. OJEKTPOABHKYIIAA  CHIIA
CAMOMH/IY KITUU.

DHeprus MAarHUTHOTO MOJA KaTYIIKH € TOKOM.

DIEKTPOMArHUTHOE MOJE.

Texnuueckue yCTpPOWCTBA W TIPAKTHYECKOE TIPUMEHEHUE. TMOCTOSIHHBIC
MArHUTEI, OJICKTPOMArHHTLI, OSJICKTPOABHIaTeNlb, YCKOPHTEIH JJIEMCHTAPHEBIX
YACTUIl, HHAYKIIMOHHAS TIEYb.



Hemoncmpayuu

OmnwiT Dperena.

OTKJIOHEHHE IEKTPOHHOI'O MYYKa MAarHHTHBIM TTOJIEM.,

JIvHUM MHAYKUMW MarHiATHOTO TOJIA.

B3auMoaelcTere JByX MPOBOJHUKOB ¢ TOKOM.

Cua AMmepa.

HercTBue cunbl JIopeHua Ha MOHBL DJICKTPOIUTA.

ArneHne >1€KTPOMATHUTHOU HHOYKLIUH.

[Ipasuno Jlenua.

3aBUCHMOCTH 3JICKTPOJIBHKYIIEH CHJIBI MHJIYKIMM OT CKOPOCTH W3MEHEHHS
MArHUTHOTO MOTOKA.

SIByieHNE CAMOWH/TYKITHH,

Vuenuueckuii sxcnepusienm, 1abopamopHsie pabomt

H3ydeHne MAarHUTHOTO MO KaTYIOKH C TOKOM.

Hccnenosanne ASHCTBUS MOCTOSHHOTO MAarHUTA HA PAMKY ¢ TOKOM,

Hccnenoranne ABIeHAA IEKTPOMATHATHON HHAYKLIHH.

Paspaen 5. Koaebanus u Bo1HbI

Tema I. Mexanuueckue u 31eKkmpomacHumuble Ko1e0aHun

Konebarenbnast  cucrema.  (CBoOOAHBIE  MEXaHWYECKHE  KoJiehaHMsI.
[Capmorwnueckne wxonebanmsa. [lepwona, wactora, aMTuiMTyaa ¥ (haza konmeGaHWH.
IIpyxurHbli MagTHUK., MaTtemaruueckuii MasTHUK, YPaBHEHHE TapMOHHUYECKHX
konebannii. [[peBparieHne SHEPruM TpH TaPpMOHUYECKHUX KoeOaHmsAX.

Konebatenpublli koHTYp. CBOOOOHBIE SNEKTPOMATHHUTHBIE KoJeOaHUA B
WJICAILHOM  KOJI€0aTEIbHOM  KOHTYPE. AHAJIOTUS MEXK/ly MEXAHUUYECKUMU H
ICKTPOMArHUTHBIMH  Konebanusavu. ®opmyna Tomcona. 3akoH coxpaHeHHs
IHEPIUH B UACATILHOM KOJE0aTEIbHOM KOHTYPE.

[Ipeacrasnenwie o 3aryxaroiux KoaeOanHaX. BblAYKICHHBIE MEXaHUIESCKHUE
konebanud. Pesonanc. BeIHYK/IGHHBIC DJIEKTPOMArHUTHEIC KoeOatus.

[Tepemennbiii  Tok. CHHYCOWJAJILHBIM  TEPEMEHHBIH TOK. MoOIHOCTH
MepeMeHHOr0 TOkKa. AMIUIMTYIHOES W JASHCTBYIOIEE 3HAUYEHME CUJIBI TOKa W
HAMPAKCHHS.

Tpancdopmarop. IIponssoacTso, nepenada v moTpedIeHUE AIEKTPUUECKOH
SHEPruv. JKOMOTMYECKHE PHCKH TIPH MPOU3BOACTBE IeKTpodHepruu. KymeTypa
MCITOJIB30BAHNS JIEKTPOIHEPT UM B NOBCEHEBHOM KU3HMU.

TexHudeckre yCTpoOHCTBA U TPAKTMYECKOE MPHUMEHEHHUE: SJEKTPHUSCKMH
3BOHOK, I'€HEPATOP NEPEMEHHOTO TOKA, JIMHUU JIEKTPOTIEPE1ay.

Jlemoncmpayuu

Hcenenopanne napamMeTpoB KomeOATembHOW CHCTEMBbl (MPYKUHHBIA WM
MAaTEMaTHUCCKHA MasITHHK ).



Habmoaenue 3aryxaiommx xkojacoanmii.

HeeneaoBanne CBOMCTB BBIHYKACHHBIX KOICOAHMIA.

Haobnonenve pesoHaHca.

CBoOOaHBIC HICKTPOMATHUTHBIC Konedanus.

OcrmuTorpaMMsbl (3aBHCHMOCTH CHJTbI TOKA H HamNPsKEHUS OT BPEMEHH) JUTS
WIEKTPOMATHUTHBIX KOMeOaHHi.

Pe3onanc npuw  mOCICAOBATCALHOM  COCAMHCHWM —PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHEHCATOpA.

Moaenb JUHUY JIEKTPONEPEIaUH.,

Yuenuuecruit sxcnepurieum, 1adbopamopusie pabomet

Hcenegoranne 3aBUCHMOCTH TMEPHOOA MaNBIX KojdedaHuil Tpy3a Ha HHUTH OT
JUTMHBI HATH B MACChl TPYy3a.

Hcenegopanne TiepeMEHHOTO ToOKa B LeMH W3 MOCIEAOBATEIBHO
COETHHEHHBIX KOHICHCATOPA, KATYIIKN H PEIUCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPoOMAZHUMHbBIE 60THbI

Mexanndeckie BOIHBEL, YycIoBHs pacnpocTpaHenus. [lepwon. CkopocThb
pacmpoCTpaHeHWa W AnuHa Bonubl, llonepeuHbie W OPOJONBLHBIC  BOJIHBL
HUarepdepenius u qudypakinist MEXaAHHYECKHX BOJIH,

3Byk. CkopocTb 3ByKa. | poMxocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUS W3JIYUEHHUS IEKTPOMArHUTHBIX BOJIH.
B3anmnuaa opuenTauns sexktopos E, B, V B anektpomarHuTHON BonHe. CBOMCTBA
ICKTPOMATHUTHBIX BOJIH: OTPAKECHUE, NPEIOMICHHE, MOMApH3alus, audpaxiums,
uHTepdepertmsa. CKOPOCTh TEKTPOMArHHTHBIX BOJIH.

[llkana >7eKTPOMArHUTHBIX BOJH. llpuMeHEHHE 3MCKTPOMATHUTHBIX BOJH B
TEXHUKE W OBITY,

[TpuHIMNEL PATHOCBS3H W TEIEBH/ICHNA. Paqnomokamms.

DICKTPOMArHUTHOC 3arPA3HCHUEC OKPYKAIOLICH CPEbl.

TexHWueckwe ycTpo¥icTBa W MNPaKTHUECKOE NPUMEHEHUE. MY3bIKAThHbIE
HHCTPYMEHTBI, YNLTPA3BYKOBad AHArHOCTHKA B TEXHWKE W MEAUIIMHE, paaap,
PAJIMONPUEMHHAK, TETCBU30D, aHTeHHa, TenedoH, CBY-neus,

Jlemoncmpayuu

O0pasoBaHue ¥ PacPOCTPAHCHUE MONCPEUHbIX M MPO/OJIbHBIX BOJIH.

Konebimolgecs Teno Kak NCTOUHMK 3BYKa.,

Habmogenue oTpaXeHus U NpeaoMICHUA MEXAHHYECKUX BOTH.

HabmoieHue uaTepdepeHuun u AuPakiind MEXaHHUSCKHUX BOJIH.

3BYKOBOI PE30HAHC.

Habmogenue ¢BA3M FPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOH H
4aCTOTOH KoJe0aHui,



HUccnenoranne  cBOMCTB SJICKTPOMArHUTHBIX ~ BOJIH; OTpaXCHUE,
NPCIOMITCHUE, NOAApU3aLua, Au(pakumsa, HHTCpPepeHLns.

Tema 3. Onmuka

I'eomerpuueckaa ontuka. lIpamonuuelnoe pacnpocTpaHeHUE CBETA B
OJIHOPOAHOH cpene. JIyu cera. ToueuHbIil HCTOUHUK CBETA.

OTpaxkeHne cBeTa. 3aKoHBI OoTpaxkeHWA cBeTa. [locTpoenne u3obpakeHuil B
IUTOCKOM 3€pKae.

IIpemomneHue cBeTa. 3aKOHEI NPEMOMIICHAS cBeTa. AOCOMIOTHBIA MOKa3aTeNb
npenomiicHusi, IlonHoe BHyTpeHHee oTpaxkenue. llpeaenbHbil yroa moaHoro
BHYTPEHHEI O OTPAKEHHSI.

Hucnepcus ceera. CIOXKHBIA cocTaB Oenoro ceeta. L{BeT.

Coluparompe W pacceuBaronMe JHH3bl.  ToHKas  JuH3a.  DOKYCHOE
paccTodHME W ONTHUECKAasAs cwila Toukod nuH3BL. [locTpoeHHMe W300pakeHUH B
cOOMpAIOIINX U PACcCEMBAIOIIUX JMH3aX. MopMyrna TOHKOH NMH3BL. YBenHUYEHHE,
JAABAEMOE JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKOH ONTHKY.

Bomuosas ontuka. Hurepdepennma  cpera. KorepeHTHbIC MCTOUHHKU.
Ycnorua HaOMOAEHUST MAKCHMYMOB H MHHHMYMOB B HHTEP(EPEHIHOHHOH
KApTUHE OT JBYX CUH(a3HbIX KOM¢PCHTHBIX UCTOYHUKOB.

Hndpakuus  ceera. JludpakuuonHas pemérka. YcioBue HalKASHHS
TJIaBHBIX ~MaKCHMYMOB NpPH TIAJeHHH MOHOXPOMAaTHUECKOTO CBeTa Ha
ANBPAKUHOHHYIO PELUETKY.

Ilonapwu3amus ceera.

Texunueckne ycTpoHcTBAa KM MNPaKTHYECKOE MPUMEHEHHWE. OYKH, JYMa,
doToannapar, NPOEKIIMOHHBIH annapar, MHKPOCKOM, TEIECKOI, BOJIOKOHHAS
onTHKa, AUPPAKITHOHHAS PEITETKA, MOTAPOHI.

Henoncmpayuu

IlpsmonuHelHOE pacnpocTpaHeHHe, OTPakeHHE M MpeoMIIEHHE CBeTa.
Ontrveckue IpUOOPHL.

ITonHoe BHYyTpPEHHEE OTpaskeHHue. Moaens ceeTosoa.

Hccnenosanme cBONCTB M300paKeHHH B JIMH3AX.

Mojiesid MUKPOCKONA, TEJIECKONA.

HabtoneHue unrepdeperumu crera.

Habmoacnue nudgpakuun ceera.

Habuto01eH1e AMCNEpPCHM CBETA.

[lonyueHne cnekTpa ¢ NOMOIIbIO OPH3MBL.

IlonydyeHune coekTpa ¢ TOMOLIbIO AUPPAKIHMOHHOA PEeIETKH.

HabaroaeHue nojaspuzanmu CBeTa.

Vuenuueckuit sxcnepurierm, 1a00pamoprvie pabomel



H3mepenne nokazarens npeToMICHHS CTCKIA.
Hccnenopanmne cBOWCTB M300paXkeHUH B IMH3AX.
Habnronerne qucnepern ceera.

Pa3aen 6. OcHOBBI cOEIUAIBHOI TEOPUH 0THOCUTEILHOCTH
['paHpubl TPUMEHHUMOCTH  KlaccHueckod — mexaHukd.  [locTynathl
CTIETIHAJTEHOW TEOPWUH OTHOCHTEITBHOCTH. HWHBAPWAHTHOCTHE MOJAYJA CKOPOCTH
CRETA B BAKYYME, MPUHIIMIT OTHOCHTEITFHOCTH JDHWHINITEHHA.
OTHOCHTETBEHOCTb OAHOBPEMCHHOCTU. 3aMCUICHUC BPEMCHU U COKPAIICHUE
JUTUHBI.
DHCPTHA ¥ UMIYJIBC PEITIATHBUCTCKOM YaCTULIbL.

CRsI3b MACCHl ¢ PHCPrUCi U HMITYJILCOM PENSATUBUCTCKONA 4acTULIbl, JHCPTHA
TIOKOS1.

Pa3znen 7. KanroBas pusuka

Tema 1. Dnemenmovl K6AHMOBON ONMUKH

@oronsl. G®opmyna ITiTanka ¢Bsi3u FHEPTUH (POTOHA C €0 YACTOTOH. JHEPTrHs
H AMIIYJIbC (pOTOHA.

OTtkpeiTie B uccneaoranue gororddexra. Onbitol A. I'. CtoneroBa. 3aKoHbl
dotoaddexra. YparHenne DtinmTeiiHa s dotodddexra. «KpacHas rpaHHTIa»
dbororddexra.

Haenenue cpera. Onbithl 11, H. JIeOeaera.

XUMHWUECKOe NCHCTBUE CBETA.

Texuuueckue YCTpOHCTBA W NPAKTHYECKOE MpUMEHEHHE: (OTOIIEMENT,
(doTomaTunk, coHeuHas OaTapes, CBETOTHO/.

Jlemoncmpayuu

DdorTo3ddexT Ha yCTAHOBKE ¢ IWHKOBOM MITACTHHOM,

Hccnenoranne 3akoroB BHemTHETO (poToadiherTa.

CeeToauoa.

Conueunas Garapest.

Tema 2. Cmpoenue amoma

Mones atoma Tomcona. Onbitel Pe3epdopiaa no paccessHUIO ¢ -4aCTHLL,
[Inanerapuas moxaene aroma. [loctymarel bopa. M3nyuenme w moriomeHHe
(oTOHOB TpH mepexoAe aTtoMa ¢ OJHOTO YPOBHA SHEPrHM Ha ApYyroi. Buasel
criekTpoB. CHEKTP YPOBHEH 3HEPTHU aTOMA BOIOPO/IA.

Bonunoebie cpoiicTBa yactul. Boauel ae bpoins. KopnyckynapHOo-BOITHOBOH
Ayanu3Mm.

CMoHTaHHOE ¥ BRIHYKICHHOE U3TYUEHHE.

Texuuyeckne yCTpoHCTBA M NPAKTHYECKOE MNPHUMEHECHHE. CHCKTpaibHbIH
aHann3 (CMEeKTPOCKOI ), 1a3ep, KBAHTOBBIH KOMIBIOTEP.



Hemoncmpayuu
Mopnens onbita Pesepdopaa.
Onpe/iesieAHe JUTHHBT BOJTHBI Jia3epa.
HabmoaeHue nuHeiyaThiX CMIEKTPOR U3ITYUCHUS.
Jazep.
Vuenuueckuii sxcnepusteHm, 1ab60pamopHsie padomst
HabmoaeHue nuHeiiuaToro cnekrpa.
Tema 3. Amomuoe s0po
OKCICPUMCHTHI, JAOKA3BIBAIOIIAC CAOKHOCTh CTpocHUA aapa. OTKPEITHE
paanoakTuHOocTH.  OmbiTel  Pesepdopna mno  onpeneneHnrd  cocraBa
pammoakTuBHOTO W3nydeHus. CoficTea ampda-, 0OeTa-, TaMMa-HIMyUCHHS,
Bimsinue paJInOaKkTHBHOCTH HA KHUBBIC OPraHW3MBbl.
OTkpbiTHE TIpoTOHA W HeWTpoHa. HykimonHas mMonens Aapa [ elizenbOepra—
HUBanenko. 3apan sapa. MaccoBoe aucio aapa. HMzorormsl,
Anbta-pacrian. ONEKTPOHHBIH W TO3WTPOHHBIM  Oeta-pacnas. [ amma-
W3ITy4YeHne. 3aKOH Paan0aKTHBHOTO pacmaja.
DJHEprua CBA3U HYKAOHOB B saape. Amepusie cuibl. Jledekt Macenl sapa.
dneprbie peakiun. JIeJIEHUE U CHHTES SIEP.
Anepubiii peaktop. Tepmosgacpubiih cunte3. lIpobmeMbl M HNEPCNEKTHUBbLI
ANEPHON IHEPIETUKH, IKONOMHUECKHE ACIEKTDI S/IEPHON IHEPIreTUKH.
DIeMEeHTapHbI¢ JacTHLBI. OTKPBITHE MO3UTPOHA.
Metoanl HaOMIOACHUSA U PETUCTPALIMH JJIEMCHTAPHBIX YACTHULI.
MyHaaMeHTaTbHBIE B3aNnMOAeHCTBHA. EAnHCTBO (hr3nueckoit KapTHHBI MHpA.
Texuuueckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHUE: A03UMETP, KaMepa
BunibcoHa, saepHbii peakTop, aroMHas 6oMoa.
Jlenmoncmpayuu
CYETYUK MOHU3UPYIOILMX YACTHLI.
Vuenuueckuii sxcnepusmenm, 1a60pamopusie pabonisl
Hccnenosadne TpekoB 4acTHII (IO TOTOBBIM (hoTorpadusam).

Pa3jnen 8. DiiemeH Tl ACTPOHOMMH M acTpodPu3nKHu

JTanbl pa3BUTUS aCTPOHOMUHU. | IpuKiIannoe 1 MUPOBO33PEHUCCKOE 3HAYCHUE
ACTPOHOMMHUH.

Buna 3Bézanoro neba. CoszBesnus, sApkde 3BE3ABI, IUTAHCTHI, UX BHAUMOC
JBUKCHHE,

ConHeuHas cHcTEMa.

Connue. Condeunast akTuBHOCTh, Mcrounuk sHeprun ConHoa v 3BE3L.
3BE3OBI, WX OCHOBHBIE XapaKTEPHCTHKH. JlHarpaMMa «CIeKTpalbHBIH Kiace —
CBETUMOCTL». 3BE3ABI TNMABHON MOCIEAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTbL» Ui 3BE3/ IIABHOU TMOCIEI0BATENLHOCTH. BHyTpeHHEE CTpOeHuE



3B¢37. COBPEMCHHBIE MPCACTABICHUA O MPOUCXOEKACHUU U sBomouuu ConHua |
3BE3/1. DTanbl )KU3HM 3BE3L.

Munegnsiii TTyts — nHawa Tanakrtuka. [Tonoxenne u japwxkeHne CofiHUA B
['anaktuke. Tunel ranaktuk. Paauoranaktuxy u keasapsl. UEpHeie Ablpbl B SApax
raJIAKTHK,

Bcenennasa. Pacmmpenne Beenennou. 3akoH Xa00na. Pazberanne ramakTHK.
Teopusa bonbworo B3peiBa. PenukToBOE H3nyUeHuUe.

Macmrabuas ctpykrypa BecenenHol. MeTtaranakThka.

Hepeméunanie npodnempl aCTPOHOMUH.

Yuenuueckue nabainoenis

HabmoaeHns HeBOOpYKEHHBIM TJIa30M ¢ HCMONB30BAHHEM KOMIBIOTEPHBIX
NPANIOKEHWH JUIST ONPEIETICHHS NOJIOKEHHS HEOSCHBIX OOBEKTOR Ha KOHKPETHYIO
OaTy: OCHOBHBIE c03Be3aus CeBepHOro MOTyWaprs | ApKHE 3BE3IBL.

Habmogenns B Teneckon JlyHel, miader, Maeurnoro [1ytn.

O6o0mamee NOBTOpPEeHNE

Pomp ¢H3HKH W acTPOHOMHW B 3KOHOMHYECKOH, TEeXHOJIOTHUECKOH,
COLMATLHOR M dTHYECKOR cepax ACATEIbHOCTH YEJIOBEKA, POb U MECTO (PU3UKU
W ACTPOHOMHH B COBPEMEHHOM HAy4YHOI KapTHHE MHUPA, POJIh (PU3NUECKOH Teopru
B (OpPMUPOBAHMM TPCACTABICHUNA © (DU3MUCCKOH KApTHHEC MHUPA, MECTO
(pu3MUECKOH KapTHHBL MUPA B O0LIEM Psi/ly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
NPEACTABJICHUH O NIPUAPOJIE.

MesknipeAMeTHBIC CBSI3H

N3yuenne kypca dusnkn 6a3oBoro ypoBHs B |1 knacce ocyrecTBaserca ¢
VUETOM COAEpKATENbHBIX MEXKIPEIMETHBIX CBS3¢H C KypcaMH MaTEeMaTHKH,
OMOJIOTHH, XUMHH, Ireorpapii 1 TEXHOJIOMHH,

Mesicnpeoyemnbie nowsamusi, CBA3AHHBIE ¢ W3YVUEHHEM METOAOB HAYUHOIQ
NO3HAHMS, SBJICHME, HayuHbli (hakT, runmoresa, (u3mdeckad BeNMYWHA, 3aKOM,
TeOpHst, HAONIAEHNE, IKCIIEPUMEHT, MOJACIUPOBAHNE, MOIE/b, H3MEPEHHE.

Mamenamurka: pellleHHe CHCTEMBbl YPABHEHHWH, TPHIOHOMETPHUECKHE
(pyHKIMK; CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUECKOE
TOXKJAECTBO, BEKTOPbl M WX IPOCKIHW HA OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB,
NPOU3BO/HLIC 3NIEMEHTAPHBIX (PYHKUMH, NPH3HAKM MN0A00MS TPEYroJibHUKOB,
OTIPEACICHUE TIOMA/U TNIOCKHX (pUryp v o0bEMA TE.

buonocus: HNEKTPUUECKUE ABICHWUS B JKHBOM MpUpode, KouedaTenbHBIC
JABMIKEHUS B XKUBOH NPUPO/IE, ONITUUYECKUE SBICHUS B KUBOW NPHUPOJE, JEHCTBUE
paaAnauHd HA KUBbIC OPraHU3MBI.

Xumusi, CTpOSHHE aTOMOB H MONEKYJ, KPUCTAILTHIECKAs CTPYKTYPA TBEPIBIX
TEJ, MEXaHW3Mbl OOPA30BAHUA KPHUCTALIAUYCCKOH PEIIETKH, CHEKTPAJIbHBIN
aHaImn3.



leocpaghun:  marHutTHble  nNOMOCa  3EMIIM, 3aNCKM  MArHUTHBIX PV,
(hoTochEMKA 3¢MHON TTOBEPXHOCTH, MPEACKAZAHUE 3CMIICTPIACCHUIA.

Texnonocus:  JIMHWW  3JIEKTPOTIEPEIad, TEHEPATOP TIEPEMEHHOIO  TOKA,
INEKTPOABHIaTEb, WHAYKLMOHHAA TE4b, Paaap, PaJdOCNpUEMHHUK, TENEBU30P,
aarenda, Teinedon, CBU-meus, MPOEKIMOHHBIA anmnapar, BOJOKOHHAs OINTHKA,
COITHEeUHas GaTapes.



INIAHUPYEMBIE PE3VYJIbTATbl OCBOEHHA IIPOI'PAMMBI [10
OU3UKE HA YPOBHE CPEJHEI'O OBHIELI'O OBPA3OBAHNMS

Ocroenne yueOHoro mpeaMera «Mu3WKa» HAa YPOBHE CpeOHEro OOIIero
oOpazoBanus (0a30BBII YPOBEHL) AOHKHO O0ECTIEUHTH AOCTHIKEHWE CIEAYIOLINX
JIMIHOCTHBIX, METANPEAMETHBIX W TTPEIMETHHIX 00pa30BaTENbHBIX PE3YJbTATOB.

JJMAYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOSCHHA YUeOHOro npejMera « OU3nKa» J0IKHB
OTpakaTh TOTOBHOCTE M CHOCOOHOCTL  00YYAKOTUMXCHA PYKOBO/CTBOBATLCA
c(HOPMHUPOBAHHON BHYTPEHHEH TO3WUWEH JIMIHOCTH, CHCTEMOW IIEHHOCTHBIX
OPHUEHTAlu{, TIO3WTHBHEIX BHYTPEHHHX  VOEXKACHHH, COOTBETCTBYIOLLWX
TPAAMIAOHHBIM LICHHOCTAM POCCHUACKOrQ 00I1eCTBa, PACIIMPCHUEC KU3HCHHOIO
OTIBITA W OMBITA AEATEIBHOCTH B MPOLIECCE PeaTr3allii OCHOBHBIX HAIpPaBIEHWN
BOCTIMTATEALHON NEATENIBHOCTH, B TOM YUC/E B YACTH:

1) rpa:knaHCcKOro BOCMUTAHMSA:

chOpMHUPOBAHHOCTD TPAKIAHCKOM MOZWIHN 00YTaIOMerocs Kak akKTHBHOTO 1
OTBETCTBCHHOTO WICHA POCCHHCKOTO 00LICCTBRA;

NPUHATHE TPAaJWLHOHHBIX  OOIICYENOBEYECKHUX T'YMaHHCTHYECKHUX H
AEMOKPATHIECKWX LIEHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYHK JICATENLHOCTE B MHTEPECAX I'PAKIAHCKOrO
o0mecTBa, yUacTBOBATh B CAMOYIIPABIIEHUW B 00pa30BaTETbHON OpraHn3amiy;

YMEHUE B3aUMO/IEHCTROBATE C COLMAITBHBIMM MHCTHTYTAMHK B COOTBETCTBHU C
WX (PYHKLUHWSIMU MU HA3HAYCHHUEM

TOTOBHOCThL K TYMAQHUTAPHOH U BOJIOHTEPCKOH ACATEIbHOCTH,

2) NaTpHOTHYECKOT0 BOCITHTAHHSI:

c(hOpMHUPOBAHHOCTE POCCHICKOH rPaKAAHCKOH UACHTHYHOCTH,
NaTPHUOTH3MA,

HEHHOCTHOE OTHOWIEHUE K TOCYAAPCTBEHHBIM CUMBOJAAM, JIOCTHXKEHHUAM
POCCHHCKHX YUEHBIX B 00nacTi (GHU3NKHU M TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCITHTAHHSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMA, STHYECKOrQ TTOBEICHHUS,

CHOCOOHOCTbL OLICHUBATL CHTYAUHIO W IMPHUHMUMATh OCO3HAHHBIC PELICHHS,
OPHEHTHPYACh HA MOPAJTBHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCIIE B
AEATENBHOCTH YUEHOIO;

OCO3HAHUE JIMYHOTO BKJT3/1A B TOCTPOSHUE YCTONUMBOro Oyayinero;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSL:

CTETUYECKOE OTHOLIEHUE K MHDPY, BKIIOYAsA 3CTETHKY HAYUYHOrQ TBOPUYECTRA,
NPHUCYLIEro (PU3NUECKOI HAYKE,



5) TpyA0BOro BOCITHTAHMSI:

HHTEpeC K pa3nuuubiM chepam npodeccuoHambUOi IEATEIbHOCTH, B TOM
YUC/IE CBA3AHHBIM C QU3HKON M TEXHUKOH, YMEHHE COBEPINATH OCO3HAHHLII BbIGOD
Oyayiueh npodeccuu U peayu30BbIBaTh COOCTBCHHbIC JKU3HCHHBIC TLTAHbI;

TOTOBHOCTE W CNOCOOHOCTHh K 00Pa30BaHWIO MU caMO0o0pa3oBaHHIO B 00J1aCTH
(pU3UKH HA TIPOTSHKEHUH BCEH SKM3HU,

6) IKOJIOTHYECKOr0 BOCITHTAHUS

c(pOPMHUPOBAHHOCTD AKONOTHYECKOH KYIBTYPEI, OCO3HAHHE TIIOOATBEHOTO
XapaKTepa JKOI0rH4eCKuX npodnem;

TUTAHUPOBAHUE U OCYIIECTBIICHHE ICUCTBUI B OKPYKAKIIEN CPEJE HA OCHOBE
3HAHMS TeNel YCTONUMBOTO pa3BUTHSA UETOBEUECTRA,

PaCIUIMPEHUE ONbiTa JICATEIFHOCTH 3KOJIOTMUECKOH HANpPaBIE€HHOCTH Ha
OCHOBE MMEIOTIIMXCS 3HAHUH 10 Puzmke,;

7) HEHHOCTH HAYYHOI'0 TT03HAHHS:

C(POPMUPOBAHHOCTE  MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PH3HUECKOH HAYKH;

OCO3HAHUE LCHHOCTH HAYYHON ACATEIBHOCTH, FOTOBHOCTb B IMPOLECCE
W3ydeHnst  (PU3MKH  OCYIIECTBJIATH  TPOEKTHYK) W HCCIEA0BATEIBCKYHO
ACATCILHOCTb HHAUBUAYAIbHO U B TPYIIC.

METAIIPEJIMETHBIE PE3VJIbBTATDBI

1lo3naBaTenbHbIe YHHBEPCAJIbHbIE YueOHbIe AeiicTBUA
Ba3zoBbie JorHteckne IeicTBHSA:
CaMOCTOSITEIbHO  (DOPMYJIMPOBATL W aKTYaJU3UPOBAThL  NpodyeMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
OLPEACHATh LEJIH AEATEIbHOCTH, 33/aBaTb [aPaMETPbl M KPHUTEPUH HX
TOCTUKEHHNS
BBIABIATL  3aKOHOMEPHOCTU W [POTUBOPEYUA B  paccMaTpUBACMBIX
(pUzMueCcKUX SBACHMSIX;
pa3padaThiBaTh IUIaH pelieHus OpoOIeMbl ¢ YYETOM aHAIM3a UMCIOIIUXCA
MATEPUAJIbHBIX U HEMATEPHAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBLL B AEATEIBHOCTh, OLIEHUBATL COOTBETCTBHE PE3YIIBTATOB
LeTIAM, OLCHUBATL PUCKU NOCICACTBUHA JEATENLHOCTH,
KOOPAWHHUPOBATh W  BBIMOJAHATH padoTy B YCIOBHAX  PEANbHOTO,
BUPTYAJILHOTO ¥ KOMOWHUPOBAHHOTO B3aHMOJEHCTBHA,
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PELUICHUM KM3HEHHbBIX MPOOJIEM.
Ba3zoBble Hccieq0BaTe/ILCKHE ACH CTBHST
BJAJIETh HAYYHOU TEPMUHOJIOIHEH, KINHOUEBBIMU TMNOHATUAMM U METOJAAMH
(puznueckoii HayKkH,



BJIAJCTh HABBIKAMHM Y4¢OHO-UCCACAOBATEIBCKON W NPOCKTHOW ACATCIBHOCTH
B 00macTH (pu3uKu, cnocOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITCIBHOMY TIOMCKY
METOIOB PEMICHUS 33J1ad (PU3HHECKOr0 COJIEPNKAHHA, MTPUMEHEHHIO PA3TUTHBIX
METOOB MO3HAHMKSA

BIIAJIETh BHAAMH JCATEIBHOCTH MO MOJYYSHUID HOBOrO 3HAHHA, €ro
HHTEPIIPETAIIMM, TIPEOOPa3OBAHMIO W TPUMCHEHUIO B PA3NIHIHBIX  yUEOHBIX
CUTYyalMAX, B TOM UHCJIC MPH CO3/1aHUU YUCOHBIX MPOCKTOB B 00JACTU (DU3UKH;

BBLIBJISITh  TIPUIMHHO-CITCACTBCHHBIE CBA3M W aKTYAIM3WPOBATH 3ajady,
BbIJIBUTATh THIIOTE3Y €€ PEITCHMA, HAXOAUTb apryMCHTbl AJIA J0KA3aTCIbCTBA
CBOUX YTBEPK/JACHUH, 33/1aBATh [1APAMETPBI U KPUTEPUH PEIICHUS,

AHAITM3MPOBATh TONYUCHHBIE B XOIE peIleHUd 3amadd  pe3yJIbTaTHl,
KPUTHYECKH OIIEHHBATH HX JOCTOBEPHOCTh, MPOrHO3ZMPOBATH H3MEHEHHWE B HOBBIX
VCIIOBHAX,

CTaBUTh W OPMYNUPOBATH COOCTBEHHBIE 3aJadd B 0OpazoBaTeNnbHOR
ACSTEILHOCTH, B TOM YUCJIE NPH H3YIEHUH (DH3HKH;

IABATh OLEHKY HOBBIM CHTYAIMAM, OLICHHBATh MPHOOPETEHHBIH OTBIT,

YMETh MCPEHOCUTL 3HaHusi 1Mo  (DU3MKE B MPAKTHYCCKYIO 00IacTh
KHAIHENSATEBHOCTH,

YMEThb MHTCTPUPOBATH 3HAHKA U3 Pa3HbIX NPCAMETHLIX 00IACTe;

BBIJIBUI'aTh HOBBIC UACH, [IPCJ1AraThk OPUIHHAJIBHBIC [IOAX OBl H PCIUCHHSA,

CTaBUTH MPOOIIEMbI W 3aJa4H, JONYCKAIOINIHE aTbTEPHATHBHbIE PETITEHHS .

Pabora ¢ nundopmanneii:

BJIAJIETh HABLIKAMH MONYYeHHS WHGOPMAIHH (HHU3MUECKOro COAEpPIKaHUd W3
MUCTOYHMKOB pa3HLIX THIIOB, CAMOCTOATENBHO OCYIICCTBIATL IIOUCK, AHANH3,
CUCTEMATH3AIMIO W HMHTEPIPETANMIO MH(POPMAIMK Pa3jIMUHBIX BHJIOB U (hOpM
npeCcTaBIeHHNs,

OLCHUBATDH AOCTOBCPHOCTL HH(OpMALIUK;

UCIIOTB30BATh  CpeAcTBa  HHGOPMALUMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOIOTHIA B PEIIEHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OpPraHW3aIllMOHHbIX
3aauy ¢ codmojeHreM  TpeOOBAHME  PrOHOMHUKH, TEXHHUKM O€30HACHOCTH,
THFHEHBI, pecypcocOepeskeHHs, [MPaBOBBIX M ATUUECKMX  HOPM, HOPM
WHMOOPMaIIMOHHON 0€30NacHOCTH,

CO3/1aBaTh TEKCThl (PU3MYECKOr0 COAECPKAHMS B PA3IMUHbIX (popMmMaTax c
y4ETOM HazHAYCHUS WHPOPMALIMH U LEICBOH ay/IMTOPUH, BHIOUPAA ONTHMAIbHYIO
opmy NpeACTABICHUS ¥ BU3YAJIM3ALIUM,

KoMMyHHKAaTHBHbBIE YHHBEPCAJIbHBIE YUeOHbBIE AeiiCTBHSI:
OCYTIECTBIATH OOIEHHE HA YPOKaX (DM3HKH M BO BHEYPOUHOU AEATEIbHOCTH,
pAcmO3HABAaTh MPSANOCHIIKM  KOH(IMKTHBIX  CHTYallMH W CMATYaTh
KOH(JTUKTbI;



Pa3BEPHYTO W JOTMYHO HM3/Iarath CBOIO TOUKY 3PEHUA C WCNOIb30BAHUEM
A3bIKOBLIX CPENICTB;

NOHUMATh W HCIOJIb30BATE NPEUMYINECTBA KOMAHAHOM M WHAWBHAYAIbHOI
padoThl;

BBIOMpATh TEMATHKY W METOABl COBMECTHBIX ACHCTBHII ¢ yuérom 00mmx
HHTEPECOB U BO3MOIKHOCTEN KaXKIOT0 UieHa KOJIEKTHBA,

OPUHUMATbL  LICIW  COBMECTHON  JEATENbHOCTH, OPraHU30BbLIBATH H
KOOpOWHUPOBATh ACHCTBUSA TO €€ MOCTH)XEHMIO! COCTABJIATh TUIaH AEHCTBUM,
pacnpenensaTe Poiad ¢ Y4€TOM MHCHHMHI YYAaCTHUKOB, OOCYXKJaTh PE3VJIbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KAYeCTBO CBOET0 BKJIaJa W KaXKIOTO YYACTHMKA KOMaHIBl B
OOIIMH Pe3yJIbTaT N0 Pa3padOTAHHBIM KPHTEPHSIM,

TIpeanaraTb HOBBIE TMPOEKTHI, OLEHWBATh MOH C TMO3WLIHMH HOBHU3HHI,
OPUTHHATBHOCTH, NMPAKTHUYECKON 3HAUNMOCTH;

OCYIIECTBISITh  TTO3MTHBHOE CTPATErMUECKOE TMOBEASHWE B  Pa3IMUHBIX
CUTYalUAX, MPOABIATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHULIMATHBHEIM.

PeryasiTuBHble YHHBeEpCaAbHbIE YueOHbIe NeidcTBUsS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTRIIATL [MO3HABATE/IBHYIO JICATSIIBHOCTh B 00J1aCTH
(GVM3UKM W aCTPOHOMWH, BBIABIATH MNPOOJIEMEI, CTaBWUTh W (HOpPMYIHpOBaThH
COOCTBEHHBIE 3a/1a4H,

CaMOCTOSITETBHO COCTABIIATh TUIAH PEIIEHHS PaCUETHBIX W KAYECTBEHHBIX
3a/a4, MUIaH BBIMOMHEHHS MPAKTHYECKOH padoThl ¢ YUETOM UMEIOLIHXCS PECYPCOB,
COOCTBEHHbIX BO3MOKHOCTEH H IPE/IIOUTEHNH]

JaBATh OLEHKY HOBBIM CUTYALIHAM,

PACLLUPSITL PAMKH YUEOHOI'0 NPEAMETA HA OCHOBE JIMYHbBIX MPE/AMOYTEHHIA;

JlenaTtk OCO3HAHHBIM BRIOOpP, aprymMeHTHpOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTD 34 PELICHHE;

OLIEHUBATh OPHOOPETEHHBIA OIBIT,

crocoOCTBOBaThE (OPMHUPOBAHWIO W MPOABICHHWIO 3PYAWIAA B 007aCcTH
(bU3HUKH, MOCTOAHHO MOBLILATE CBOM 00pa3oBaTENbHLIN U KYJILTYPHBIH YPOBECHD.

CaMOKOHTPO/1b, SMOLMOHAJILHBII HHTELICKT:

JaBaTh OLEHKY HOBBIM CHUTYALUSAM, BHOCUTL KOPPEKTUBLL B JAEATCILHOCTD,
OLIEHHBATH COOTBETCTBUEC PE3WILTATOBR LIE/SAM;

BJIaJETh  HaBbLIKAMHM  MO3HABATEeNILHOW  pediekcHH  Kak  OCO3HAHWS
COBEPILIACMbIX JICHCTBUM M MBICJIMTEIBHBIX MPOLECCOB, HX PE3YJIBTATOB H
OCHOBAHHWH,

UCTIOIL30BATE MPUEMBI Pe(PIEKCHH A OLCHKH CHTYalluH, BEIOOpA BEPHOTO
peleHus;



YMETb OLICHHBATh PHCKH W CBOCBPEMCHHO MPUHHUMATHL PEIICHUA [0 WX
CHHKCHUIO;

NMPUHHAMATh MOTHBBI W apPTYMEHTHl JPYTHX 0OPH aHAIH3E PEe3yJIbTAaTOB
ACATCAbHOCTH,

MPUHUMATBE CeOs, MOHMMasi CBOH HEJIOCTATKH W JIOCTOUHCTRA,

TMIPUHAMATE MOTHBBI H apryMEHTH IAPYTMX TpPH aHalu3e pPe3yIbTATOB
ACATCAbHOCTH,

TIPH3HABATH CBOE MPABO U MPABO APYTHUX HA OIIHOKHM.

B mpouecce JOCTHKEHHS JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUSA MPOTPAMMBI
no (¢usnke I8 YPOBHS CpeAHETo 00mero o0paszoBanus y 0O0ydaromuxcs
COBEPIICHCTBYETCA IMOIIMOHATBHEI A HHTEJICKT, TIpeANoNararmmi
cPOPMHUPOBAHHOCTE:

CaMOCO3HAHHS, BKITIOUAIOIIErO CIIOCOOHOCTh TOHUMATE CBOE IMOLHOHATBEHOE
COCTOSIHHE, BUCTh HAMPABICHUA PA3BHTHS COOCTBEHHOM YMOIMOHATBHON cephl,
OBITh YBEPEHHBIM B cele;

CaMOpETYIHPOBAHHUA, BKJIOUAIONIET0 CaMOKOHTPOIb, YMEHME TPUHHMATH
OTBCTCTBCHHOCTL 34 CBOE  MOBCACHME, CHOCOOHOCTL  aAanTUPOBATHCH K
IMOTTUOHATLHBIM H3MEHEHUAM H TIPOSIBJISITE THOKOCTh, OBITH OTKPBITHBIM HOBOMY;,

BHYTPCHHCH MOTUBALMM, BKIIOYAIOIICH CTPEMJICHUE K JAOCTHIKCHMIO LICIH W
YCIexXy, ONTHMH3M, WHHLHATUBHOCTb, YMEHHE JEHCTBOBATH WCXOAS W3 CBOMX
BO3MOJKHOCTEN;

IMIIATHH, BIJTIOHAIOLICH CMOCOOHOCTE MOHUMATL SMOLMOHANILHOE COCTOSHUE
APYTHX, YYHTBIBATh €r0 NpPH OCYITIECTBJIEHWH OOIIeHHs, CIOCOOHOCTh K
COUYBCTBHIO M COTICPCIKUBAHHIO;

COLMATBHBIX HABBIKOB, BKJTHOUYAKOIIIHX CMIOCOOHOCTL BHICTPAMBATL OTHOMICHHS
¢ APYTUMH JIOJIbMH, 3a00TUTHCA, TPOABIIATHL HATEPEC W Pa3peniaTh KOHIHKTHL.

NMPEJIMETHBIE PE3VJIBTATHI

K konuny o0yuenus B 10 kjacce npeaMETHBIC PE3YJbTaThl HA 0a30BOM
YPOBHE JIOMZKHEL OTPAyKaTh ChOPMUPOBAHHOCTE ¥ 00YYAIOTUXCA YMECHUMN!

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKM B (POPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHPa, B Pa3BUTHU COBPEMEHHOW TEXHUKH H
TEXHOIOrMH, B NPAKTUYCCKOM AeATEJIbBHOCTH JIIOAEH,

YUUTHIBATb TPAaHUUB TIPUMEHEHHS W3YUEHHBIX (U3WUECKUX MOjeneti:
MaTEpPUAIbLHAA TOUKA, HHEPLUAIBHAA CUCTEMA OTCUETa, aDCONIOTHO TBEPIOE TENO,
WJICANIBHBIA Ta3, MOJCIH CTPOSCHUA Ta30B, KHUIAKOCTEH M TBEPABIX TEN, TOUEUHBIU
NIEKTPUUECKHH 3aps/l TP PereHnn (pU3uuecKux 3a1a4;

pacno3Haparbh (PH3HYECKHE SBJICHUA (MPOLECCHl) U OOBACHSITH UX HA OCHOBE
3AKOHOB MEXAHUKHU, MOJEKYJISIPHO-KMHETHUYECKOH TEOPHUHM CTPOEHHUS BEIECTBA W



JNMEKTPOJAMHAMUKHA.  PaBHOMEPHOE W PaBHOYCKOPECHHOE  NPAMOJUHEHHOE
ABWKCHUE, CBOOOAHOEC MAACHME TEJ, JABFIKCHUE [0 OKPY)KHOCTH, MHEPIIHA,
B3auMoJiekcTBHe Ten, JTAdQy3ns, OPOYHOBCKOE /IBMKEHHE, CTPOSHUE HKUIIKOCTEH
W TBEPIBIX TEN, M3MEHEHUE 00BEMA TET IPH HArPEBAHUN (OXJTAKICHUH), TETUIOBOE
PAaBHOBECHE, WCMAPEHHE, KOHJSHCAIINS, IUIABJICHWE, KPUCTAUTH3AINS, KHIEHUE,
BIIAJKHOCTH BO3[yXa, MMOBHIIICHHUE AABIICHUSA ra3a Mpyd €ro HarpeBaHUU B 3aKPBITOM
COCYJEC, CBA3b MEHKAY NapaMeTpamMud COCTOsHMA rasa B U30IpOoLeccax,
ANEKTPU3ALHA Tel, B3aUMOAEHCTBHE 3apsAI0B,

OMUCBHIBATh MEXAHWYECKOE JBUIKCHUE, WCOOMB3YyA (PM3MUCCKUE BEITUYMHEL
KOOP/IMHATA, NYTh, IEPEMEIIEHHE, CKOPOCTh, YCKOPEHME, Macca Tejla, CHIIA,
WMIYIIBC Tela, KUHETUYEeCKasd 3HEPTUs, MOTEHLHATbHAaA SHEPTHsl, MEXaHUUecKas
paboTa, MeEXaHWUYECKasi MOIIMHOCTh, TPH ONHCAHWWA MPABWIBHO TPAKTOBATH
¢pu3MIecKuif CMBICT WCIMONMBIYEMBIX BEIHUHH, WX OO0O3HAUEeHWS W ¢OUHUII,
HaXOOWTE (hOPMYITHI, CBAIBIBAIOIINE AAHHYIO (DH3NUECKYIO BEIWIHHY C APYTHMH
BE/IMTUHAMM,

OMUCHIBATE U3YYEHHBIC TEIUIOBBIE CBOHCTBA TEIl W TEIUIOBBIE ABIIECHUA,
MCMONb3YA (DU3MYCCKUE BEIMYMHBL JAaBJICHUEC rasza, TEMIEpaTypa, CpeaHasd
KMHETHYECKASI JHEPIUs XA0THYECKOrO JIBUKEHHS MOJIEKYJI, CPEIHEKBAAPATHUHASN
CKOPOCTb MOJIEKYJ, KOJMYECTBO TETUIOTHL, BHYTPEHHSS SHEprud, paboTa rasa,
KO3PUIMEHT TNOME3HOro JISHCTBUS TEIIOBOrO JIRMrarenisi; MNpW ONMCAHUH
NMPaBHIBHO TPaKTOBATh (MIWUYECKHIl CMBICTT WCHOONB3YEMBIX BEJMUYWH, WX
obo3nHaueHua W COUHUUB, HAXOAUTh (OPMYIBI, CBASBLIBAIOIIUC AAHHYIO
(pr3ITIeCcKyTO BENMUNHY ¢ APYTHMH BEITHUNHAM,

OMHUCLIBATL U3YUEHHDIE JIIEKTPUYECCKUE CBOMCTBA BELLECTBA U DIIEKTPUYCCKUE
ABJIEHUA (ITPOLIECCHI), UCTIONTB3YS (PHU3MUECKHE BEIHMUMHBI. NISKTPHUYECKUH 3apa,
3MEKTPUUECKOE [0J1e, HANPKEHHOCTD TIONA, TIOTEHIMAN, Pa3HOCTh NOTEHIMAIIOB;,
Opd ONOUCAHUM [PABWIBHO TPAKTOBATh (DUBMUCCKHM CMBICT HCIOIL3YEMBIX
BeMMUUH, UX O0003HAWEHWA W EAWHWIBI, YKa3BIBaTh (DOPMYJBI, CBA3BIBAIOIINE
AaHHYIO (PMIMUECKYIO BEIMUMHY ¢ JPYTHMH BETHUNHAMM,

AHAJIM3MPOBATh (PU3MUECKUE NPOIECChl M SIBJICHHWS, UCTIONB3YS (PU3MUeCKue
3aKOHBI W [IPUHLUINBI: 3aKOH BeceMupHOro tarorenusd, 1, I w 111 3akonsr HeroToHa,
3aKOH COXPAHEHWA MEXAHMYECKOH DHEPruM, 3aKOH COXPAHEHUSA WMIYIIBCA,
NPUHIMIT CYNEPIO3MLIMKM CHJI, TIPHHIIMIT PABHOIPABUA HWHEPHMUAIBHBIX CUCTEM
OTCYETA, MOJEKYJIAPHO-KUHETUUECKYIO TECOPUIO CTPOCHHUS BELIECTBA, Ia3OBbIE
3aKOHBL, CBA3b CPEJHEH KMHETHYECKOW SHEPTUM TEILIOBOrQ JIBMIKECHHA MOJIEKYIT C
aOCOIFOTHON TeMnepaTypoH, NEPBEIA 3aKOH TEPMOAWHAMUKU, 3aKOH COXPaHEHHS
NEKTPUYECCKOrO 3apAfa, 3akoH KyloHa, Ipu 3TOM  pa3iadyaTh CIOBECHYIO
(hopMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTUUYECKOE BbIPAKEHUE M YCIIOBHS (IPAaHMILBI,
001acTH) MPUMECHUMOCTH,



OOBACHATH OCHOBHBIC TNPHHITMIIBI  ACHCTBUSA  MAIMH, TPHOOPOB H
TEXHUUYECCKUX YCTPOMCTR, pa3jiMuaTh YCJIORMA MX O€30MACHOrO WCIOAb30RaHHUS B
MOBCECAHEBHOW KHU3HM,

BBITTONIHATE AKCICPUMEHTBI [0 HCCACAOBAHMIO (PUBMUCCKHX SABJICHMHA U
MPOTIECCOR ¢ MCIOJIb30BAHHEM NPIMBIX W KOCBEHHBIX M3MEPEHHH, TIPH HTOM
dopMyTHpOBaTE MpOOIEeMy/3amauy H THIIOTE3Y Y4YeOHOro 3KCIEpPHMEHTA,
coOupaTh YCTAHOBKY W3 TPCAJIOKEHHOTO OOOpPYJOBAHMA, NPOBOAMTH OMNBLIT M
(hOpMYTHPOBATE BBIBOIbI;

OCYITICCTBIIATE NMPAMBIC M KOCBCHHBIC W3MCPCHUA (PU3HUCCKUX BCIMUHMH, TIPH
3TOM BHIOMPATh ONTHMAIBHBIN CMOCO0 M3MEPEHHSI U UCHOJIB30BATh H3BECTHHIC
METOABI OLIEHKH MOTPETHOCTER H3MEPECHUH,

WCCIIE/OBATh  3aBHCHMOCTH  ME¥AYy  (PU3MYECKUMH  BEIMYMHAMH  C
HUCTIOIB30BAHUEM TIPAMBIX HU3MEPEHHM, TMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(PUKCHPOBATH PE3VABTATH MONYYCHHOH 3aBHCHMOCTH (PH3HYSCKHX BEITHYWH B
BH/Ie TadInIL U rpadrKoB, Ae1aTh BEIBOABI IO PE3YILTATAM UCCIIE10BAHNS,

coOMOIaTh MpaBHia OE30MacHOro TPyJa NPH NMPOBEASHWH HCCIEIOBAHUH B
paMkax y4ucOHOTO HKCHCPUMCHTA, YUCOHO-UCCIICAOBATCIBCKOH M MPOCKTHOIM
AEATEJIBHOCTH ¢ MCIO/Ib30BAHUEM H3MEPHUTENBHBIX YCTPOWCTBE M J1a0OpaTOpHOIro
obopynoBanus;

pemark pPacuérHbie 3a74a4d ¢ SBHO 3a7aHHOH (DM3HYECKOH MOJQIThIO,
MCTIONB3YS (PU3MUECKHUE 3aKOHBI W MPUHITUITEI, HA OCHOBE aHAIW3a YOJIOBHSA 331241
BLIOMPATh (PH3UYCCKYI0 MOMACHD, BLIAOIATL (PHU3WUCCKHE BETHYWHBLL H (POPMYIIBI,
HeoOXomuMBbIe 114 € pelIeHHs, MPOBOANTh Pacu&Thl U OIEHWBATh PealbHOCTH
MOTYYCHHOI'O 3HAYCHHS (PH3HUCCKOM BOTHUHHBI,

PEIATE KQUECTBEHHLIE 33/1a4M. BbICTPAUBATE JOTHYECKH HENPOTHBOPEUYUBYIO
LEMOUKY PacCyKIASHWUH C OMOPOW HA H3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(pHU3MUCCKUC SBIICHUA;

HACIOIB30BATh pH pPEMICHHA yUeOHBIX 3a71a9 COBPEMEHHBIE
MHGOOPMATIMOHHBIE TEXHOJIOTHH WIS TTOMCKA, CTPYKTYPUPOBAHHMS, UHTEPITPETALINU
M NPEJCTABACHNST YUeOHONH M HAYYHO-NONYIAPHOH MHGPOPMALNHK, MTOJIYYEHHOH M3
Pa3sIUUHBIX UCTOUYHUKOB, KPUTUUECKH aHATM3MPOBATE MONYIaeMYH0 HH(OpMaIIio;,

MPUBOANTH MPUMEPHI BK/TA/1a POCCHHCKHX W 3apYOSKHBIX YUEHBIX-(PH3HMKOR R
Pa3BUTHE HAyKH, OOBACHEHME NPONECCOB OKPYKAKWEr0 MUPA, B PA3BUTHE
TEXHUKH H TEXHOJOTHA,

HCIIOJIB30BATh TEOPETHUECKUE 3HAHMS 10 (PU3MKE B HNOBCEIHEBHOM JKU3HM
s obecrnedeHHsa $e30MacHOCTH NPH o0pallieHuH ¢ MpHOopaMu U TEXHHYSCKUMH
YCTPOUCTBAMM, ISl COXPAHCHHS 3/0POBbS W COOMIOACHHA HOPM YKOJOTHYECKOTO
MOBEICHUS B OKPYXKAOLIEN CPEJIE,



paboTaTh B TPYNIOE C BBLINOJHCHUCM Pa3UYHbIX COLMATbHBIX POJICH,
IJIAHUPOBAThL PadoTy TPYNNOBI, PaANMOHAILHO PaCOPEACTATh OO0A3aHHOCTU U
NJIAHHPOBATH AEATENbHOCTh B HECTAHJAPTHBIX CHUTYAIHAX, AJACKBATHO OTICHUBATDH
BKJIA/T KK/IOTO M3 YUACTHUKOB TPYMIbl B PEIICHUE PACCMATPUBACMOR NPOONEMBI.

K konny o0yuenns B 11 kjacce rnpeaMerTHbie PE3y/bTaThl Ha 0A30BOM
YpOBHE JOIDKHEI OTPaXkaTh ¢POPMHUPOBAHHOCTE ¥ 00YUIAOIINXCA YMECHHIA:

JEMOHCTPUPOBATh HA MPUMEpPax pojib U MecTo (usuku B (hOpMUPOBAHUU
COBPEMEHHOW Hay4dHOW KapTHHBI MHpa, B Pa3BHUTHH COBPEMEHHOH TeXHHWKH W
TEXHOJIOTUH, B NPAKTUYCCKOH ACATECINLHOCTH JIOICH, TENOCTHOCTL U CIAMHCTBO
(buzuaecKkoil KapTHHBI MUPA;

YUATBIBATh TPaHHLBl TPHUMEHEHHWA W3YUCHHBIX (HIMUECKHX MOJEIeH:
TOUEYHBIA ANEKTPUIECKUN 3apPal, 1yY CBETA, TOYSYHbIA HCTOYHUK CBETA, SIAEPHAA
MOJeNb aTOMa, HYKIOHHAA MOIENbh aTOMHOTO AApa TpH pPelleHHH (PHINTEeCKHX
3amad;

pacno3Haparth PHU3HYECKHE SBJICHHS (MPOLECCH ) W OOBACHATH MX HAa OCHOBE
3aKOHOB IEKTPOIMHAMHUKH H KBAHTOBOH (PU3WKH: SIMEKTPHYECKad MPOBOAMMOCTD,
TCIUIOBOE, CBCTOBOC, XMMMUYCCKOE, MATHUTHOC JICHCTBUS TOKA, B3aUMOACHCTBUC
MArHuTOB, SAEKTPOMarHUTHAs WHJYKUHS, JIEHCTBHE MAarHMTHOTO TIOJS Ha
NPOBOJHUK C TOKOM W JBWIKYILIMHACS 3apsif, 5JCKTPOMArHUTHBIC KojcOaHus u
BOJIHBI, TIPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, NPETOMIICHME,
HHTEphepeHtma, TH@PakIud W TMONAPH3ANMAg CBeTa, JIHCIEPCHS CBETa,
dotosaekrpuueckuit ekt (porostdekT), cBeTOBOC AaBNCHHE, BOZHUKHOBCHUE
JHHEHUaTOro CrekTpa aroMa BOJOpPOAa, €CTeCTBEHHas W HCKYCCTBEHHAs

PaAHOAKTHBHOCTL,
OMUCHIBATE M3YUEHHBIC CBONCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHEIE,
ONTUYECKHE, AEKTPHUECK YO NPOBOAUMOCTD pa3IMYHBIX cpen) u

ICKTPOMATHUTHBIC ABJICHUSA (IPOLECCH), MCHONb3yA (PU3HICCKUE BCIHUMHBL
EKTPUUECKHIT 3apsaa, CHIa TOKa, AJEKTPHUECKOE HANpPMKEHHE, SJIEKTPUUYECKOE
COTIPOTURJICHHE, Pa3HOCTh MOTEHITHAIOB, 3EKTPOABIKYINAA cuia, padora TOKa,
WHJYKIIMS MArHUTHOTO Mojis, cuiaa Awmnepa, cuna JIopeHua, MHIYKTHBHOCTh
KaTyIIKU, SHEPrud 3AeKTPUISCKOTO W MaTHUTHOTO TIONeil, mepuod M YacTtoTa
KonedaHuii B KONeOATENbHOM KOHTYPE, 3aps)i W CWjia TOKAa B NPolEcce
FAPMOHMUYECKUX  3JIEKTPOMATHUTHHIX  KojieOaHuii, (OKYCHOE pacCTOsSiHUE |
ONTHYCCKAS CHIA IJTHH3LL, MPH OMHCAHWHM MPaBWILHO TPAKTOBaTh (DH3HYCCKHIA
CMBIC/l MCIIOJIb3YEMbIX BEJIMUYMH, HMX OO0O3HAUEHUA U EJIMHUIIbI, YKa3bIBAThb
(OpMYJTBI,  CBA3BIBAIOLINE JAAHHYRD (PH3NYECKYI0 BeNUYMHY C JAPYTHUMH
BCTHYHHAMM;

OIMUCHIBATL H3YYEHHbIC KBAHTOBLIC SABJICHMA W MNPOINECCHl, MUCHOJb3YS
(dH3HYeCKHE BCIHYHHBI. CKOPOCTh JICKTPOMAarHMTHBIX BOJH, MIHHA BOIHEL H



YaCTOTa CBETA, YHEPIUS M UMIYJIbC (pOTOHA, IEPUO MOAYPACAa, SHEPTUs CBA3U
aTOMHBIX SI7CP, TNPU OMUCAHUWU TPABWIHLHO TPAKTOBATh (PU3MUCCKHUNA CMBICH
HCIOJIb3YEMBIX BEJIMYWH, UX OO03HAYEHHS W EIHHWIB, YKa3biBaTh (DOPMYIIBI,
CBA3BIBAIOIINEC JAHHYI0 (U3MYUCCKYIO BCIWYMHY ¢ JAPYTAMU  BEIUYMHAMM,
BBIYHCJIATH 3HAUEHHE (PH3HYECKON BETMUHMHBI,

AHAITM3APOBATh (PU3MUSCKHE TIPOLECCHl W ABICHHA, UCTIONB3IYA (DHIHIECKHE
3aKOHbl M NPUHUMNOBT; 3aK0H OMa, 3aKOHBI IMOCICA0BATEIFHOIO M NAPAIICIBHOrO
COEIUHEHHA TPOBOJHUKOB, 3akoH J[oyns—JleHua, 3akoH 3IeKTPOMArHUTHOMN
UHAYKIINH, 3aKOH MPSMOJUHCHHOrO pacnpoCTPaHCHUS CBETA, 3aKOHBI OTPAKCHUS
CBETA, 3aKOHBI NPENOMJICHHSI CBETa, ypaBHeHMe JiiHmTeiiHa ais dororddekra,
3aKOH COXPaHEHHA HSHEPTHH, 3aKOH COXpPaHEHHA WMIIYJBbCA, 3aKOH COXpPaHeHHS
EKTPHUECKOrO 3apsijia, 3aKOH COXPAHEHWs MacCOBOro 4wucia, nocTyjarsl bopa,
3aKOH PagHOAKTHBHOTO Paclaja, TIPH 3TOM Pa3THdaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTHYeCcKOe BHIPaKeHHE H VCIIOBHA (TpaHHWIBI, 0OMacTH)
NPHUMEHHMOCTH,

OTIpeIeNATh HalpaBieHNe BEKTOPa HHIYKITHH MATHUTHOTO TIOMNA TIPOBOTHUKA
¢ TOKOM, cuibl Amnepa u cunbl Jlopenna;

CTPOWTH W OIMHCHIBATHE MW300paKeHHE, CO3/IaBAEMOE IUIOCKUM 3€PKaJioM,
TOHKOH JIMH30H;

BBIITOJIHATE 3KCHEPUMEHTHI 110 UCCIIE/OBAHUIO (PU3MUECKUX sIBJEHUI u
MPOIIECCOB C HMCMOMB30BAaHUEM NPSAMBIX W KOCBEHHBIX W3MEPEHWH: NPH 3TOM
dopMymupoBate OpobleMy/3amauyy M TUOOTE3Y  YUYCOHOrO  DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOro 000pYJ0BAaHHUA, MPOBOAHTH ONBIT M
(hopMyTUPOBATH BBIBOIBI,

OCYIIECTRIISIT MPAMBIE U KOCBEHHBIC W3MEPEHUS (PUZNUSCKUX BEJIMUMH, NIPU
3TOM BBIOMPATH ONTHMANBHBIH CIMOCO0 W3MEPEHHS W UCMOIL30BATh W3BECTHBIE
METO/bl OLICHKU NOrPeIIHOCTCH N3MEPCHHUIA;

WUCCIIEN0BaTh  3aBHCUMOCTH (DU3WUYECKWUX BeJWYMH C  WCNOIh30BaHUEM
NPAMBIX HM3MEPEHWI: TMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (pUKCHpOBaThH
PE3YAbTATHl MOJAYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEIMYHMH B BUJAE TAOIMII U
rpaduKOoB, AeSaTh BHIBOJABI TIO pe3yabTaTaM HCCIEI0BAHUS,

co010/1aTh npasuia 0€30MacHOro TPy/a MpPU NPOBEACHHUM UCCIIEA0BAHUNA B
paMkax yueOHOrQ SKCIIEPUMEHTA, YueOHO-HUCCNICNOBATEIBCKOH M ITPOEKTHOH
ACATETLHOCTH ¢ HCTOIL30BAHUEM H3MEPUTEIIBLHBIX YCTPOHCTB W J1abopaTopHOro
000pPY10BAHMS

pelmaTe pacuéTHbIE 3aJa4yv ¢ SBHO 3adaHHOW (PH3WUECKOW MOIENBIO,
UCTIONb3YA (PU3HUYECKUE 3aKOHBI U TPUHLIMILI, HA OCHOBE aHAJIM3a YCIOBUA 3adaud
BBIOUPATh (PU3MUECKYIO MOJENB, BBIACASTE (PU3NUYECKUEC BEITMUUHBI U (DOPMYIIBI,



HCOOXOAUMBIC NI ¢¢ PCIICHUS, NMPOBOAUTH PAcUEThl M OLICHWUBATH PCaTbHOCTH
NOJTYUYEHHOTO 3HAUCHUS (hU3HYCCKON BETUUMHBI;

pemaTh KAYECTBEHHbIE 33/1aUW: BbICTPAUBaATh JIOTHYECKH HEMPOTHBOPEUHUBYIO
LCNOUYKY PACCYKACHWH € OMOPOH HA M3YUCHHBIC 3aKOHbBI, 3aKOHOMCPHOCTH H
(przngeckre SBIICHHS,

WACTIONb30BAaTh  MPU  PCIIEHWH  YUEOHBIX ~ 334ad  COBPEMEHHBIE
UH(MOPMAIMOHHBIEC TEXHOIOTHH YIS MOUCKA, CTPYKTYPUPOBAHUSA, UHTCPTIPCTALIAN
W TMPEACTABICHNA yueOHOH W HAYUHO-TIOMYIAPHOH HHGPOpMAINH, TIONTYUESHHON H3
Pa3TMYHBIX UCTOUHHUKOB, KPUTHUCCKH aHATTM3UPOBAThL MOJTYYAeMyl0 MH(OpMaIMio;

OOBACHATL NPUHIMITEL  JICHCTBUS  MaliuH, NpuOOPOB M TEXHUYECKHX
YCTPOMHCTE, pa3nuyarh YCIOBHUS MX G€30MacHOTO MCTOIb30BAHHS B NMOBCEIHEBHOH
KU3HU,

TIPHBOANTDL TIPHMEPH BKIIA1a POCCHACKAX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B
pa3sBUTHE HAyKH, B OOBJACHEHHE TMPOIECCOB OKPY)KAIOMIEro MHpa, B pPa3BUTHE
TEXHHKH H TEXHOJIOTHH,

HCTIONB30BaTh TEOPETHUECKHE 3HAHUS MO (DU3WKE B TOBCEAHEBHON JKM3HH
g obecneueHus 0€30MacHOCTU Npu 00palIcHUU ¢ TIPUOOpPaMu 1 TEXHUYCCKUMHU
YCTPOHUCTBAMM, JUIS COXPAHEHUS 3/I0POBbS MU COOJIKJIEHUS HOPM JKOJIOTHUYECKOT0
NOBEACHUA B OKPY KaOWIEH cpeae;

paborarh B TPYNNE C BHITIOJHEHAEM Pa3MYHbIX COLMATBHBIX POJIEH,
IUTAHAPOBaTh padoTy TPYNMBL, parMOHAIBHO PACTIPEAENsTh O0S3aHHOCTH H
IIAHUPOBATh ACATECNbHOCTh B HCCTAHAAPTHBIX CUTYaUMAX, aACKBAaTHO OLICHUBATD
BKJIA/1 KAXIOTO M3 YHACTHUKOB TPYMIbI B PEIIEHUE pacCMaTPHBAEMOt TIpOOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHE

10 KJIACC
KoanyectBo 4acos DJIeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM ndposbIe
Ne n/m P Kontpoabueie | IlpakTuueckne (mmp )
NMPOrpaMMblI Beero ofpa3zoBaTejbLHbIE
padoTsI padoTsl
pecypebl
Pazpen 1. ®PU3ZUKA U METO/Ibl HAYUHOI'O I1IO3HAHHUA
1.1 Du3uka ¥ METOAbI HAYYHOIO MO3HAHHS 2 buGnuorera LIOK
. 8 ! https://m.cdsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubnuoreka LIOK
5
2 S https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
e M f https://m edsoo.ru/7f41bf72
bubmuoreka IIOK
2.3 3 6 1 I
AKOHPI COXPARCHII B MEXAHMUKE https://m.cdsoo.ru/7f41bf72
Hroro no pasneny 18

Pazpen 3. MOJIEKYJIAPHASA ®U3HUKA H TEPMOAMHAMHUKA

31 OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOI 9 1 bubnuoteka LIOK
' TEOPHH https://m edsoo.ru/7f41bf72
bubmuoreka 1IOK
3.2 10 1
OeHoRE TepROTREASI https://m edsoo.ru/7f41 bf72
123 ArperaTHble COCTOSHHS BEIIECTBA. 5 bubnuoreka [TOK

Da30Bble NEPEXOIbI

https:/m.edsoo.r/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

Hroro no pasoeny 24
Pazaen 4. DJIEKTPOJIWUHAMHUKA
Bubnuoreka IIOK
4.1 10
AperpgsgTaiy https://m.edsoo.m/7f41bf72
42 [TocTosiHHbIi nekTpudeckuil TOk. Toku B 12 bubmorexka LIOK
' Pa3IMYHBIX Cpenax https://m.cdsoo.1u/7f41bf72
Hroro no pasneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUJIACC

Koanuecrso uacos JIeKTPOHHBIE
HaumenoBanue pa3aenos H Tem uu(posbIe
Ne ni/nn P Kontponbnbie | IlpakTuueckue (nudpp )
NPoOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JJIEKTPOJAUHAMUKA
11 Marnurhoe none. 1eKTPOMarHuTHas 1 1 3 bubnunoreka ITOK
' WHAYKLUS https://m.cdsoo.ru/7f41c97¢
Hroro o pasoeny 11
Paznen 2. KOJIEBAHWUA U BOJIHbL
21 Mexanu4yeckue U 3MeKTPOMarHUTHbIE 9 | bubaunorexa IIOK
' KonebaHus https://m.cdsoo.ru/7f41c97¢c
29 MexaHU4YeCKHEe U 3JIEKTPOMAarHUTHBIE 5 1 bubnuoreka LIOK
' BOJIHBI https://m.cdsoo.ruy/7f41¢97¢
bubtnuoreka [HOK
23 10 3
7 Orrmika https://m.edsoo.m/7f41c97¢
Htoro no pazpeny 24

Pasaen 3. OCHOBBI CHEIIHAJIBHOM TEOPHH OTHOCHTEJBHOCTH

31 OCHOBBI CIELIHANILHON TEOPUH 4 1 Bbubnuorexa IHIOK
> OTHOCHTEJIBHOCTH https://m .edsoo.ru/7f41¢97¢
Htoro no pazneny 4
Paznen 4. KBAHTOBASA ®H3UKA
_ butnuoreka [LIOK
4.1 i 6
DJieMeHTbl KBAHTOBOM ONTHKH https: /i edsoo. m/Tf41c97c
42 Crpoenue atoma 4 bubnunoreka LIOK



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/7f41¢97¢

4.3

ATOMHOE SIpO

bubtnuoreka ITOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pasneny

15

Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPH3UKHU

butmuoreka LIOK

5.1 DIEMEHTBI aCTPOHOMHH H aCTPOGHIHKH ? it edsos T Te
Hroro no pasneny 7
Pazngen 6. OGOBLIAIOUIEE HIOBTOPEHHUE

6.1 O6o01mato1nee MOBTOPEHHE 4 ﬁtltiri?/ﬂhf:;si?rouﬁ f41c97¢
Hroro no pasneny 4
PesepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IMMOYPOYHOE INVIAHUPOBAHHUE

10 KJTIACC
KonnyecTBo 9acos DJIeKTpPOHHbIE

Ne Hara undposbie

Tema ypoka Koutponesnsie | TIpakTHueckue
n/m Beero H3YYeHHs1 | oOpa3oBaTe/bHbIE

padoThI paGoThI
pecypchbl
Du3nka — Hayka O MpUpoaE.
¥ PHp bubnuoteka [TOK

Hayunsie MeTOABI NO3HAHUS
OKPY’KaroIIEeTro MHpa

https://m.edsoo.ru/ff0c32e2

Ponb 1 mecto Qusnku B

’ dopMHUPOBAHUN COBPEMEHHOIH ] bubnuorexa LIOK
HAy4HOH KapTHHBI MUpa, B https://m.edsoo.1u/ff0c33e¢6
NPaKTHYECKOI NeATeTbHOCTH JHIeH
MexaHu4uecKoe BHIKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO I bubnuoreka [IOK
newkenus. [lepememenne, CKOpOCTB, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsAMONIMHEHHOE | bubnuorexa [IOK
IBWKEHHE https://m.edsoo./ff0c3620

5 PaBHOyCKOpeHHOE NpsAMOIHHEeHHOe 1 butbmuorexa LIOK
IBIKEHUE https://m.edsoo.r/ff0c372¢

6 CoOonHoe maseHue. Y ckopeHue ) Bubmuoreka [IOK
CcBOOOIHOTO MaIeHust https://m edsoo.ru/ff0c39¢cc
KpusonuHeiiHoe nBukKeHUE.

7 )_'[Emkeﬂue MaTepUaIbHON TOYKH 10 1 Bk UK

https://m.edsoo.ruw/ff0c3ada
OKPYKHOCTH
8 [TpuHumn orHOCUTENBpHOCTH [Nanumnes. 1 bubnunorexa [IOK



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

I/IHepHHaﬂbele CHCTEMBI OTCUYETA.
Ilepseiit 3akoH HeroToHA

https://m.edsoo.ru/ff0c3be8

Macca rena. Cuna. Tpunnun

Bbubnuoteka IHHOK

9 CYIEepIIO3ULNH CHIL. BTopOHusaKOH byt sdiso s AR hER
HeroToHa A5 MaTepUAIbHONH TOYKH

10 Tperuii 3axon HetoToHa nuist Bubmuorexa LIOK
MaTepHaJIbHBIX TOYEK https://m.cdsoo.ru/ff0c3be8
3aKoH BCceMHpHOro TAroteHus. Cuna _

11 TsKeCTH. [lepBas KOCMHUYCCKAs it 0K

https://m.edsoo.m/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akon I'yka. Bec bubmuorexa [TOK
TeNa https://m.cdsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuuunent TpeHus.

13 Cuna szOTHBHeIil)I/?; npu ,HB:IE(@HH[/] bubmorexa LIOK

https://m.edsoo.ru/ff0c3t76
Tena B )KUIKOCTH WJIH rase
IlocTynarenpbHOE U BPAILATEIbHOE

14 nBICKeHHe a0COMOTHO TBEPIOrO Tena. bubmoteka [IOK
MowmenTt cunel. Ilneuo cunbl. Yenosus https://m.edsoo.m/ff0c41a6
paBHOBeCHUst TBEPIOTC TeJa
HMMnynbc MaTepuanbHON TOUKH,

15 CUCTEMbI MaTepUaJIbHbIX TOUEK. bubnuorexa LIOK
HUMnynbsc cuiibl, 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE NBUKEHHE
Pabora 1 MOLITHOCTB CHJIBI.

16 KuneTnueckas sHeprust MaTepHaaIbHOH bubnuorexa LIOK
Touku. Teopema 00 H3MeHeHUH https://m.edsoo.ru/ff0c4502
KHHETUYECKOIl SHepruu

17 TloTeHuMaNbHAS SHEPTHS. bubmoreka [TOK



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

[NoreHuunanbpHas SHEPrys Ypyro
nehOpMHPOBAHHOM MTPYKHHBL.
[Norenuuansuas yHeprus tena BOIN3K
MOBEPXHOCTH 3eMIIH

https://m.cdsoo.ru/ff0c461a

18

IloTeHIMATBHBIC H HETIOTCHIIHAJIBHBIC
cunbl. Cesizb paboTHI
HETIOTCHIIHAJIBHBIX CHJI C H3MCHCHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI TEIL.
3aKOH COXpaHEHHUA MEXaHHIECKOM
JHEPTHH

butmoreka LIOK
https://m.edsoo.m/ff0c478c

19

Jlaboparopuas pabora
«HcenenoBanue CBsizu padOThI CHITBI C
M3MEHEHHEM MeXaHHYeCKOH IHEPTHH
TEJ1a HA MPUMEpPE PACTAKEHUA
PE3UHOBOTO JKI'YTa»

20

Konrposnbhas padora no reme
«Kunematuka. /luHamuka. 3aKOHbI
COXPaHEHHsl B MEXAHUKE»

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETHUYEeCKO# Teoprn. bpoyHOBCKoe
newkenne. Auddyzus

bubmuoreka IIOK
https://m.edsoo.ru/ff0cddc2

22

XapaxkTep ABUKECHHUS U
B3aUMOJICHCTBHUA HYACTHIL] BELIECTRA.
Mopnenu CTpoeHus ra3oB, KUAKOCTEH
H TBEPIBIX TEN

23

Macca monekyn. KonndecTso
seiecTsa. [ToctosiHHast ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remnepatyp



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

Lenbcus

25 Hneansssiii raz B MKT. OcHoBHOE I bubnuoteka [TOK
ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOcouoTHas TeMnepaTypa Kak Mepa

26 CpelHel KHHETUYECKOH JHePruu | Bbubmumorexa LIOK
IABHXKEHHs] MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c51 le
Menpeneesa-Knaneiipona

27 3akoH /laneToHa. ['a30BBIC 3aKOHBI 1
JlabopatopHas pabora

28 «Hccnenosanue 3aBUCUMOCTH MEKAY .
napaMeTpamMH COCTOSHHSA
Pa3peKEHHOrO ra3ay

29 H3onpoueccsl B uaeanbHOM rase u ux 1 bubmuorexa LIOK
rpaduueckoe npeacrapieHue https://m.edsoo.ru/ff0c570¢
BuyTpenHsis sHeprus
TePMOAUHAMUYECKONH CUCTEMBI U

10 crocoObl e€ n3aMeHeHus. KommuecTso | bubnuoreka [IOK
TernnoThl 1 paboTa. BHyTpeHHss https://m.edsoo.m/ff0c5952
SHEPTHUsl OAHOATOMHOTO UEAIBHOTO
rasa

bubnuoreka [IOK

7L SR TSP EAR . https://m.edsoo.ru/ff0c5¢36
VnenbHast TeMI0EMKOCTb BEIECTRA.

32 KonuvecTBO TEmnoTe! npu 1 EnGaymera LIOK e

o . https://m.cedsoo.ru/ff0c5¢36
Teronepenaye. AnuadarHblii npotecc

13 IlepBblii 3aKOH TEPMOAMHAMHMKH H €10 ) bubnuorexka [TIOK
MPUMEHEHHUE K H30MpoLeccam https://m.edsoo.ru/ff0cSefc

34 HeoOpaTumocTh npoLeccos B 1 bubtnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akon
TEPMOIUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun peicteus u KITJ tennosoii

Bubnuoreka ITIOK

35
MAIIHHBI https://m.edsoo.n/fflc600a
36 Huxn Kapuo u ero KI1/Q
37 DKONOruyecKHe npodIeMbl
TETUIO3HEPTEeTUKHI
13 O6obwarowuit ypox «MosexysipHas Bbubnuorexa LIOK
¢busuka. OCHOBBI TEPMOAHUHAMHKHY https://m .cdsoo.ru/ff0c6938
KonTponbHas padoTa 1o teme
39 «MOTJIIZ:K A HZSI ¢usuka. OCHOBBI bubimgrers O
YP ' https://m.cdsoo.ru/ff0c6a50
TePMOIUHAMHUKI
40 [MapooOpa3zoBaHue U KOHAECHCALIMA. Bbubmuorexa LIOK
HcnapeHue u kunenue https://m.edsoo.m/ff0c63b6
AOGconoTHas M OTHOCHTENBHAS
41 BJI&YKHOCTb Bo3ayxa. HaceieHHbIit B JOK
e o https://m edsoo ru/ff0c64d8
nap
Teépnoe teno. Kpucraanuueckue u
42 amop(Heie Tena. AHU30TPONHUA bubnuorexa [IOK
CBOICTB KpucTaIIOB. Kunkue https://m .edsoo.ru/ff0c65f0
kpuctanibl. CoBpeMeHHbIE MaTepHaIbI
[TnaBieHue U KPUCTAIIU3ALHS,
43 VY nenvHas TennF())Ta nnaBne:ilm st Gmremong LI
' https://m.edsoo.ru/ff0c6708
Cybnumanus
Bbubmuorexa 1HOK
44 VYpaBHeHue TenioBoro danaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpU3ausa Tea1. DNeKTPHIeCKUH Bbubmuoreka [IOK

3apsn. JlBa Buaa 3J1€KTPUUYECKUX

https://m.edsoo.ru/ff0cbbee



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsioB

ITpoBOAHMKH, AUINEKTPHKH H

46 MOJYTIPOBOAHUKN. 3aKOH COXPAHEHHS Bubimioresd TOK
yrp ' P https://m.edsoo.ru/fflcHbec
3JIEKTPHICCKOTO 3apsiaa
B3anmoneiicrsue 3apsanoB. 3akoH
47 Kynona. TodedHbIi 20eKTPHYECKHIA HyGmmoresa LUK
Y o P https://m.cdsoo.ru/ff0c6eccd
3apsn
Hanpsuk€HHOCTD 3JICKTPUUECKOTO
43 noyst. [IpuHImn cyneprnosuiim bubmuoteka LHIOK
JIEKTPUYECKUX Tonel. JInanu https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH
PaboTa cus 31eKTpOCTaTHYECKOTO
49 nojd. Iorenuuan. PasHocts Bamroress. LUK
' ' ' https://m.edsoo.ru/ff0c6£00
MOTEHLUAJIOB
[IpoBOOHHUKH U TUAJIEKTPHKH B
50 3n[; OCTaTHYECKOM noljie Bubmiorexa [IOK
«Ip ’ https://m.edsoo.u/ff0c7018
JluanekTpuueckas nNpoHULAEMOCTh
butmoreka [IOK
51 OnexTpoéMrocTh. KoHmeHcaTo
P Hi P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IJIOCKOTO
52 KOHIEHCATOPA. DHEPrHA 3aPsKEHHOTO i
i G, P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOPA
53 JlaboparopHas pabora "H3mepenue
NEKTPOEMKOCTH KOHIeHcaTopa"
[MpuHLIMN AeHCTBUA U TPHMEHEHHE
54 KOHJIEHCATOPOB, KOTTHPOBAJIEHOTO

anmnapara, CTpyHHOro npuHTepa.
DJeKTpOCTaTHYECKAs 3alHTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemienue deKTponpubopos

53

DAEKTPHUECKUH TOK, YCIIOBUS €ro
cyuecTroBaHus, [TocToaHHEIN TOK,
Cuna toka. HanpspxeHue.
Conporusnenne. 3akon Oma s
yHacTKa LeH

[MocnenosarensHOe, NapasIenbHOE,
CMELIaHHOE COeIHHEeHHEe
npoBOAHUKOB, JIaboparopHas padota
«HM3y4eHne CMEIIAHHOTO COETHHEH S
Pe3nucTopoB»

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOLTHOCTB 3JI€KTPHUECKOTO
Toka. 3akoH [Lxoynsa-Jlenua

bubmuoreka LIOK
https://m.cdsoo.ru/ff0c7838

58

3axoH OMa asist NONHOMH (3aMKHYTO¥ )
snexTpudeckoi uenu, Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJIC HCTOYHHKA TOKA U
€ro BHYTPEHHEr0 COMPOTHBICHHS

0.5

Bbubmuoreka IIOK
https://m.edsoo.ru/ffOc7ac0

DneKTPOHHAs! MPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb
CONPOTHBJICHHS METAJLJIOB OT
TemrnepaTypsl. CBEpXITPOBOAHUMOCTD

60

OnekTpuuecKuil TOK B BaKyyMme.
CBolicTBa 3J€KTPOHHBIX MTyYKOB

61

[Toy mpoBOAHUKM, HX COOCTBEHHAS H

MpUMeCHas MpoBOAUMOCTL, CBoicTBa
p—n-nepexona. IlonynpoBogHHKOBBIE
npubopbI

bubnuoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIEeKTPUHECKHUI TOK B PACTBOpax U
pacmiaBax 3JICKTPOJIUTOB. bubaunorexa LIOK

62 1
DNEKTPOJIUTHYECKAsA AUCCOLMALIMSL. https://m.cdsoo.ru/ff0c82ba
DNIEKTPOIN3
DIEKTPUUIECKHUI TOK B rasax.

63 CaMOCTOATEIBHEIN H I butmuoreka LIOK
HECAMOCTOSITCIBHEIH paspsn. MomHus. hitps://m.edsoo.ru/ff0c84ac
I11asma
DnexkTpuueckue NpudopsI U

64 YCTPOIHCTBA U UX NPAKTHYECKOE | bubauorexa LIOK
npumeHeHue. Ilpasuna TexHHKH https://m.edsoo./ff0c86fc
De3onacHOCTH

65 O6o0waromuii ypox 1 butmuorexa LIOK
«INEKTPOAMHAMHUKA» https://m.cdsoo.ru/ffOc88be
KontposabHas padora no teme

66 «2nexktpoctaTuka. [1oCTOAHHBIN I bubnuorexa HIOK
snexTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

67 PesepsHblii ypok. KonTponbHas | bubnuorexa LIOK
pabora no Teme "DnekTporuHamuka" https://m.edsoo.ru/ff0c8c56

68 PezepsHbiii ypok. O6o0maromuii ypok I bubnunorexa IHIOK
no TemaM 10 knacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10O
I[MTPOTPAMME

68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KUJIACC

Konuyecrso yacon JJIeKTPOHHBIE
0o
.:;—n Tema ypoxa T Kontpoabnsie | lIpakTHueckHe fl[:;‘?eﬂlflﬂ :;[?;Ezzzfe.ﬂbﬂue
paboTnl padoThl pecypes:
IlocTosIHHBIE MATHUTHI H HX

: B3aHMoOIeicTBHe. MarHuTHoE I0JIe. . butnnorexa LIOK
Bexktop MarHuTHON HHAYKUHH. JIMHHH https://m.edsoo.ru/ff0c9778
MarHMTHOM MHAYKLMH
MaruuTHOe none NpoBOAHHUKA ¢

5 TokoM, OnbIT DpcTena. ) bubnuorexa [IOK
B3aumoneiicTBre NpoOBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 Jlaboparopnas pabora «M3yuenne 1 1 bubnuorexa LIOK
MAarHUTHOTO MOJIst KATYIIKH ¢ TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBHE MarHUTHOTO TOJIS HA
MPOBOAHUK ¢ TOkOM. Cunma Amrmepa.

4 JlaGoparopnas pabota ) I bubmmnorexa [IOK
«Hccnenosanue neicTBHA https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MAarHUTa Ha PAMKY C
TOKOM»

JleiicTBME MArHMTHOTO TOJISE HA

5 JIBHIKYLYIOCS 3aPsDKEHHYIO HYaCTHLLY. 1 bubnuorexa LIOK
Cuna Jlopenua. Pabora cunel https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpomarHuTHas uHAykuus. [ToTok

6 BeKTOpa MarHuTHOI unaykuuu, SJC 1
UHIYKUUU. 3aKOH 3JI€KTPOMArHUTHOMH



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

nHaykuuu Papanes

JlabopaTopHas padota
«HccnenopaHue siBneHus
3eKTPOMArHUTHOH HWHIYKIIHI»

Bubnuoreka ITOK
https://m.edsoo.r/ffOcal 50

HUunykrusHocTb. ABleHue
camouHaykuuu. DAC caMOMHAYKLMH.
DHeprusi MarHUTHOTO TOJIS KaTYLUKH C
TOKOM. DJIeKTPOMarHuTHOE 1oJje

Bubnuoreka LIOK
https:/m.edsoo.ru/ff0ca600

TexHuueckue yCTpOHUCTBA U UX
IIPUMEHEHHE: ITIOCTOSIHHBIE MarHUTHL,
3JIEKTPOMArHUTEI, 3JIEKTPOIBUIaTEID,
YCKOPHUTEJIH 3JIEMEHTAPHBIX YaCTHLI,
HHAYKIHOHHAA NeYb

10

O0o0maromuii ypok «MaruurHoe
noJsie. DNEKTPOMATHUTHAS HHAYKLHSY

Bbubnuoreka ITOK
https://m.edsoo.ru/ffOcab82

11

KoutpounsHas padora o teme
«MarsuTHoOe none.
DNIeKTPOMarHuTHast HHAYKLHUS»

bubnuoreka [IOK
https:/m.edsoo.ru/ff0cad58

12

CBoOonHbIe MEXaHUYECKHE
konebanus. ["apMoHHYecKHe
KoneOaHus. YpaBHEHHE
rapMOHHYECKHX KOMeOaHHIA.
IpeBparienue sHepruu

Bubnuorexa ITOK
https://m.cdsoo.ru/ff0cafl6

13

Jlaboparopnas pabora
«HMccnenopanue 3aBUCHMOCTH
Nepuoaa Majiblx KOneDaHUil rpy3a Ha
HHUTH OT JJIHHBI HUTH U MAaCChl TPy3a»

14

KonebarenbHblii konTyp. CBoOOAHBIE

butnuoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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3J'IeKTp0MaFHI/lTHbIe KOHe6aHIIH B
HICaIbHOM KOJIeOaTeThHOM KOHTYPE.
Ananorus Me}K,I[y MEXaHUYECCKHMH H
3JIeKTpOMaFHI/lTHbIMI/I KOﬂe6aHMHMI/I

15

®opmyna ToMcoHa. 3ak0oH
COXpaHEHHs SHEPTHH B HICATHHOM
KonebaTeIbHOM KOHTYpE

Bubnuorexa ITOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyxXarO LUK
konebaHusx. BbIHyKIeHHbIE
MexaHuveckue kojaedanus. PesoHaHc.
BoinyskaeHHbIE dJIeKTPOMATrHUTHbIE
KoJieOaHus

Bubnuoreka ITOK
https:/m.edsoo.ru/ff0cbb86

18

Ilepemennsiii Tok. CuHyCOMIANbHbII
nepemMeHHbIi ToK. MoLHOCTb
nepeMeHHOro Toka. AMIUIMTYIHOE 1
JeiCTBYIOLIEee 3HAYEHHE CHIIbI TOKA U
HarnpsKeHUs!

Tpanchopmarop. I1ponssoacTso,
nepenava u norpedieHne
3NEKTPUYECKON IHEPTUH

Bubnuoreka LIOK
https://m.edsoco.ru/ff0cbd34

19

YeTpolcTBO U MTPaKTHUECKOE
NPHUMEHEHHE JIEKTPHYECKOrO 3BOHKA,
reHepaTopa MePeMEHHOrO TOKa,
JIUHUH 3JIeKTponepenay

Bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTHUECKHUE PUCKHU TIPH
NPOU3BOCTBE NEKTPOIHEPTHH.
Kynerypa ncnonb3osaHus
3JIEKTPO3HEPrUH B TOBCEAHEBHOH
HKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanugeckue BOJIHBI, yC.HOBHH
pacmpoctpanenus. Ilepuoa. CkopocTs

Bubauoreka LIOK

21 "
pacnpocTpaHeHus U JJIHHA BOJIHDI. https://m.edsoo.ru/ff0cca54
INonepeunsie 1 MPOAONbHBIE BOJIHEI

2 3Byk. CxopocThb 3ByKa. | pOMKOCTE bubnuoreka ITOK
3ByKa. Beicota Tona. TeMOp 3ByKa https://m.cdsoo.ru/ff0ccclc
eKTPOMArHUTHbIE BOJIHBI, HX

23 csoiicTsa u ckopocts. Hlkana Butmioresa [TOR

P ' https://m.edsoo .1u/ff0ccfed
3JEKTPOMArHUTHBIX BOJTH
IIpuHIUDBI paTHOCBA3H 1

24 TeneBuAcHU. PasBuTHE CPEACTB
CBsi3H. Pamuonoxanms

25 Konrponbhas padora «Konedanus u bubnuorexa LIOK
BOJIHBI» https://m.edsoo .ru/ff0cc6Hf8
IIpsimonuHeHOE pacnpoOCTPaHCHHE

26 CBeTa B OJHOPOAHOI cpene. bubnuorexa LIOK
Toueunblit ucTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0ed350
cBeTa
OtpaxeHue cBera. 3aKOHBI OTPAKEHHs _

27 csera. [locTpoenne nsobpaskeHuii B Bubmuoreica LIOK

‘ P P https://m edsoo.ru/ff0cd4e0
TUIOCKOM 3epKajie
IIpenomnenue ceera. Ilonnoe

28 BHYTpeHHee oTpaxkeHue. [IpenenpHbiil bubnuorexa LIOK
YIOJI MOJIHOrO BHYTPEHHEr O https://m.edsoo .1u/ff0cd 7f6
OTpakeHUs

29 Jlaboparopnas pabora «l3mepenue bubanorexa LIOK
MOKas3aTelist PEJIOMIICHUs CTEKJIa» https://m.edsoo.ru/ff0cd67a

30 Jlunser [ocTpoenue u3o0pakeHui B bubnmorexa LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyna TOHKO#M JIMH3BL
VYBeIHUCHHE JTHH3bI

https://m.cdsoo.ru/ff0cdd 1 e

JlabopaTopHas padota

31 «Hccnenosannue CBOHCTB
H300pakeHUH B JIMH3AX»
Hucnepcus csera. CioxHbli COCTaB
32 Oenoro csera. Liger. JlaboparopHast
i pabora «Habmonenue aucrepcuu
CBETa»
13 HnTepdepenuns ceera. dudpakiums bubnuorexa LIOK
ceeta. JudpakiponHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBLIX BOJIH. Bbubauorexa LIOK
IMonspuszauus ceeta https://m.cdsoo.ru/ff0cf02¢
35 Onrtuveckue pudopsl U yCTPOHCTBA U
yCIIOBHs MX OE€30MaCHOrO MPUMEHEHUS
I'paHuLIBI NPUMEHUMOCTH
36 KJaccuyeckoi MexaHuku. [locTynarer bubnuorexa [TOK
3 N
CHELHUATBHON TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTD OTHOBPEMEHHOCTH.
37 3aMeaJieHHe BPEMEHH U COKpalleHHe BuGmraes TIOK
P P https://m.edsoo .ru/ff0cfad?
JUTUHBI
DHEPrusi U UMMYJIbC PENATHBUCTCKOMH .
. bubmoreka [IOK
38 yacTuilpl. CBsI3b MacChl C IHEPTHEH U
https://m edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHsI MOKOA
Konrponshas pabora «OnTHka. -
% bubmmorexa [IOK
39 OcCHOBBI CrELIMATBHON TEOPHH

OTHOCHTCJIBHOCTHY

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

®oroubl. Popmyna [Tnanka. Jueprus

bubmuoteka LIOK

40
U UMITYJIbC (POTOHA https://m edsoo.ru/ff0cfe 16
OTKpbITHE U UCCNENOBAHUE
Bubdnuoreka ITOK
41 otoadderta. OnbiTeI A. I
¢ b https://m.cdsoo.ru/ff0cffcd
CronetoBa
3axonbl pororddexra. YpaBHenue
42 3ﬁHmTeqﬁ)Ha Ji)q(bcl)oro:«)(b(ll))ema BHCTURRE I
A ' https://m.cdsoo.ru/ff0d015¢
«Kpacnast rpannua» porozddexra
Haemenne ceeta. Onbrrer I1 H.
43 Jlebenepa. XuMHUECKOE OeliCTBHE BuGmmorera LIOK
' https://m.cdsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTea U
NPAaKTHYECKOE NPUMEHEHHE!
44
¢doToanemeHT, QOTOAATUHK,
conHeuHas OaTapesi, CBETOIUON
45 Pelnenue 3anay no reMe «1eMeHThI bubnuoreka [IOK
KBAaHTOBOM ONTHKH» https://m.edsoo.ru/ff0d0302
Mozens atoma Tomcona. OnbIThl i
46 Pezepdopna no paccestHUIO -4aCTHIL Brbgmomesa [K
P P ' https://m.edsoo.ru/ff0d09 1a
[InaneTapHas MOZEIL aTOMA
Bubnuoreka LIOK
47 Ioctynatel bopa
y P https://m.edsoo.ru/ff0d0afa
Hsznyuyenune u nornolneHue GoToOHOB .
48 I H3;1e €X0JI€ aTOMa C o,uﬂgj"o OBHSI BnGmmerens HOK
p pe . yp https://m.edsoo.ru/ff0dOafa
JHEepruM Ha Ipyroil. Buabl cnekTpos
BonHoBbIe cBOMcTBA YacTUL. BomHBI
-~ . bubmmorexka ITOK
49 ne bpoiinsa. KopnyckynsapHO-BOTHOBOH

nyamu3M. CioHTaHHOE 1

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYXJEHHOE M3JIYHUEHHE

50

OTkpbITHE panoakTHBHOCTH, OMbITHI
Pesepdopaa no onpeneneHUd cocTasa
pPaIHoaKTHBHOTO U3JTYyUCHHS

Bubnuoreka ITOK
https://m.edsoo.u/ffOd0td2

51

Csoiicrsa anbpa-, Oera-, ramma-
HSHy"IEHHH. BJTHHHI/IC
pa,IIHOElKTHBHOCTI/I Ha KHBLBIE
OpraH13Mbl

32

OTkpeITHE IPOTOHA U HEHTPOHA.
Hzoronel. Aneha-pacman.
DNEKTPOHHBII U O3UTPOHHBIH OeTa-
pacrnazn. I ' aMMa-H3TyueHHe

bubnnorexa LIOK
https://m.cdsoo.ru/ff0d1162

53

DHeprust CBsA31 HYKJIOHOB B sifIpe.
Snepubie peakuuu. SAnepHsriii
peaxtop. [IpobriemMsl, nepcnekTUBHI,
JKOJIOTMYECKHE ACTIEKTHI AAEPHON
IHEPIreTHKH

Bubnuoreka ITOK
https://m.edsoo.ru/ff0d 1356

54

DnemMeHTapHble yacTULbl. OTKpeITHE
nozutrpoHa. Metozsl HabroAeHUs 1
perucTpaLmu 31EMEHTAPHbIX YACTHLL.
Kpyrnbiii cron «@yHaaMeHTalbHbIE
B3auMoniecTeus, ENMHCTBO
(pu3nuecKoil KapTHHBI MHPa»

Bubnuoreka LIOK
https:/m.edsoo.ru/ff0d0e38

55

Bup 3ésnHoro HeGa. Cozpesans,
SIpKHE 3BE3M1bI, TUTAHEThI, HX BUANMOE
neikeHre. CollHeuHas cucreMa

56

Conuue. ConHedHas aKTHBHOCTD.,
Hcrounuk snepruu ConHia 1 38631



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

57

3BE31bl, HX OCHOBHLIE
XapPaKTCPUCTHKH. 3BE3IBI INIABHOM
nocipeaosarensHocTH. Buyrpennee
crpoenne 38€31. CoBpeMeHHbIe
]_lpe,E[CTaBﬂeHHH QO ]'lpOHCXO}KHEHHH H
spomoIHH COAHLA H 3BE3

58

Mneunsii [lyte — Hama ["amakTuka.
[Tonoxenne u aprkenne ConHLa B
I'anaktuke. [ amakruky. Y€pHble OBIPDI

B AApax ralakTHK

Bceenennas. Pasberanne raJakTmk.
Teopus bonbioro B3pbiBa.
PenukToBOE M3NyUYeHHE,
MeTaraiakTHka

60

Hepeluennsie npodiemb! aCTPOHOMUM

61

KontponeHas pabota «DneMeHTh
ACTPOHOMHH H acTPOQU3IHKIY

62

060bwarowmit ypok. Pons puzuxu n
aCTPOHOMHH B DIKOHOMHUYECKOH,
TEXHOJOTMYECKOH, COLMANLHON U
ITHHECKOH cepax AesiTelIbHOCTH
4eJI0BEKA

64

060bwatowmin ypok. Ponb v mecto
(hM3UKH 1 ACTPOHOMHH B
COBPEMCHHON HaAYUYHOH KAPTHHE MHpPa
O6obmaromuii ypok. Ponb
(bu3nueckoil TeopHH B (QOPMHPOBAHNH
npeAcTaBICHHI 0 QU3HIECKO
KapTHHE MHpa




65

O0600waromuii ypok. Mecro
(busmueckol KapTHHEI MEpPa B 001IeM
pALY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEACTaBIEHUH O NpUpoIe

66

PesepsHbIl ypok. MarHuTHOE 1OJIE.
DJeKTpOMAarHUTHAS MHIYKIIHS

67

Pezepsubiii ypok. Ontuka. OcHOBbI
ClieLMalbHON TeOpUH
OTHOCHTEJIBHOCTH

68

Pesepneiit ypok. KBantoBast dusuka.
DJIeMEHTHI ACTPOHOMHH H
acTpoU3NKH

bubnuoteka LIOK
https://m.cdsoo.ru/ffOd 1784

OBIIEE KOJIMYECTBO YACOB T1O
ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOANMYECKOE OBECITEYEHHE
OBPA3OBATEJIBHOT' O ITPONECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPHAJIBI AJIH YUEHHUKA

METOJIHUYECKHE MATEPHAJIBI LIS YUUTEJIA

ITH®POBLIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET
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