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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHU M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM Mporpammsl, npenacraBieHHbXx B GI'OC
COO, a taxxe ¢ yu€toM (peaepanbHON paboueld mporpaMMbl BOCIIUTAHUSI U KOHIEMIIMY MPENOJaBaHus y4eOHOTO IpeaMeTa
«Duzuka» B oOpazoBaTeNbHBIX oOpraHuzamnusx Poccuiickoit ®dexnepanu, pealu3yroluX OCHOBHBIE 00pa3oBaTelIbHBIC
IpOrpaMMBl.

CogepxaHue mnporpamMMmbl MO (U3MKE HANpaBIeHO Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOM KapTUHBI MUpa
oOyuaromuxca 10-11 knaccoB mpu 00ydeHUM uX (Pu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonxoja. [Iporpamma no ¢usuke coorBerctByeT TpedboBanusM GI'OC COO k mnaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yjbTaTaM OO0yuYeHHs, a TaKKe YUYHUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEAMETHBIX CBS3eH
($U3UKU C €CTeCTBEHHO-HAY4YHBIMU y4e€OHBIMHU NpeaMeTraMu. B Hell ompenesnsiorcs OCHOBHbIE IENH U3ydeHUs (U3UKHU Ha
ypOBHE cpeaHero oOmero o0Opa3oBaHMs, IUIAHUPYEMbIE pPE3yJdbTaThl OCBOGHHUS Kypca (HU3UKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAaHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIe IIPEIMETHbBIE Pe3yIbTaThl MO

rojiaM o0y4eHwus;

e cojepkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

du3rka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAUeCTBE yU4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIaJI B CUCTEMY 3HaHUU 00 okpyxkarorieM Mmupe. IIIkonbHbIH Kypc GU3UKH — CHCTEMOOOPAa3yIOUIUN s
€CTECTBEHHO-HAY4YHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI J€KaT B OCHOBE IPOIIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEH, Oumonoruei, ¢usznueckor reorpadueid u actpoHommen. lcrmonb3oBaHMEe W aKTUBHOE MPUMEHEHHE
¢u3nyeckux 3HaHUI ONpeAenseT XapaKTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHI B cdepe dSHEpPreTHKH, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCA, IOJY4YEHHMs] HOBBIX MaTEpUalOB C 3aJaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydeHue (PU3MKH BHOCHUT
OCHOBHOM BKJax B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydaroummxcs, B (OpPMUPOBAHUE YMEHHI
MIPUMEHSITh HAYYHBIA METO/I MO3HAHUS MPHU BBIIIOTHEHUHU UMH Y4E€OHBIX HCCIIEI0BaHUM.



B ocHOBy kypca (u3ukM A8 YpOBHSA CpEOHEro oOLero o0pa3oBaHUs MOJOXKEH PsI HAEH, KOTOPbIE MOYKHO
paccMaTpHBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTepHUall U3 BCEX
paznenoB PU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (Qu3uku oObeAMHEH BOKPYr (DU3MUYECKUX TEOPHil.
Benymum B Kypce aBiseTcss popMUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuzanus NpeanoyiaraeT HCIOJb30BaHUE T'YMAHUTAPHOIO IMOTEHLHUANa (PU3NYECKOU
HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUSI (PU3UKHU C pPa3BUTHEM OOLIECTBA, a TAKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoesn npuxnaonou manpasnennocmu. Kypce (u3Mku npeamnonaraeT 3HaKOMCTBO C IIMPOKUM KPYroM TEXHUYECKHX U
TEXHOJOTUYECKUX MPUITI0KEHUIM U3yUYEHHBIX TEOPHI 1 3aKOHOB.

Hoesn skonozuszayuu peanusyeTcsl MOCPEICTBOM BBEJIEHHUS AJIEMEHTOB COACPKAHMS, MOCBALIEHHBIX IKOJIOTHMYECKUM
npoOyiieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHbI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYyXIAeHHs mpoOsiem
palMOHAIBHOTO IPUPOOTIOIb30BaHMSI U SKOJIOIMUECKOi 0€3011acHOCTH.

CrepkHEBBIMH 3J€MEHTaMU Kypca (PU3MKH Ha YPOBHE CPEAHEro oO1ero oopa3oBaHus ABIAIOTCA (PU3MUECKUE TEOPUU
(popmupoBaHue TpeACTaBICHUN O CTPYKType NMOCTPOEHHUs (U3UYECKON Teopuu, posin (yHIAMEHTAJIBHBIX 3aKOHOB HU
INPUHIUIIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOJE, IPAHULAX MPUMEHUMOCTH TEOPHM, IJIs ONHCAHMsI €CTECTBEHHO-
HaY4HBIX SIBJICHUN U MPOLIECCOB).

CuCTEeMHO-ACITENPHOCTHBI TNOJAX0J B Kypce (U3MKKM peanu3yercss IMpexkJIe BCEro 3a CYET OpraHu3aluu
HKCIEPUMEHTAIBHON NIeATEIbHOCTH oOydaromuxcs. J{ias 0a30BOro ypoBHS Kypca (PU3MKHU — 3TO HCIIOJIIb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B MpOrpaMMe Mo (pusuke o0beAUHEHBI B
OO CHUCOK YUEHHYECKUX IMPAKTHUECKUX padboT. BrijeneHne B yka3aHHOM MepedyHe JabopaTopHbIX paboT, MPOBOIUMBIX
JUIS KOHTPOJIA W OLEHKH, OCYIIECTBISETCS Y4YaCTHMKaMH O0Opa30BaTENbHOIO IIpolecca HCXOAs U3 OCOOEHHOCTEH
IUIAHUPOBAaHUA M OCHauleHus kKabuHera Qusuku. [Ipu 3Tom oOecmeunBaercss OBiaJeHUE OOYUYAIOUIUMUCS YMEHUAMHU
MPOBOJIUTH KOCBEHHbIE U3MEPEHMUS, HCCIEAOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEJIUYUH U MMOCTAHOBKY OMBITOB MO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.



bonbmoe BHUMaHWE ynenseTrcs PELICHUIO PACUETHBIX M KA4EeCTBEHHBIX 3axady. llpum aToM [ pacy€THbIX 3amad
MIPUOPUTETOM SIBIISIFOTCS 3a7]a4M C SIBHO 3aJaHHON (DU3WUYECKOU MOJIEINIbIO, TTO3BOJISIONINE MPUMEHSTh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTHU KaK U3 OJHOTO pasjena Kypca, TaK U UHTErpUpys 3HAHUS U3 Pa3HBIX pa3AeioB. [ KaueCTBEHHBIX 3aJa4
MIPUOPUTETOM SIBIIIOTCS 3aJjaHUs Ha OOBSICHEHHE MPOTEeKaHUsS (GU3UYECKUX SIBJICHUU M MPOILIECCOB B OKPY’KAIOIIEH KU3HH,
TpeOyromue Beioopa Gu3nueckoil MoIeNu Il CUTyaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboanusimu GI'OC COO k MaTepualbHO-TEXHMYECKOMY OOECIEeUeHHIO0 y4eOHOro mpolecca
0a30BbIl YpOBeHb Kypca (U3UKH Ha YpPOBHE CpeJHero oliiero oOpa3oBaHuUs JOHKEH U3Y4aTbCsl B YCIOBHUAX MPEIMETHOIO
kaOuHeTa (QU3UKH WIK B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEJAMETOB €CTECTBEHHO-HAy4YHOTO IukiIa. B kabuHere
bu3uKH T0KHO OBITH HE0OX0AMMOE JabopaTopHOe 000pYyIOBaHUE JIsl BBHITIOJTHEHUS YKa3aHHBIX B IporpaMme mo (usuke
YUCHUYECKUX MPAKTUYECKUX PAabOT U IEMOHCTPAIIMOHHOE 000pY0BaHUE.
JleMoHcTpanmonHoe obopynoBanue (GOpPMUPYETCS B COOTBETCTBUM C TMPUHIMIIOM MHUHUMAJIBHOW JOCTATOUYHOCTU U
oOecrieurBaeT TMOCTAHOBKY TIEPEUUCICHHBIX B MporpamMme Mo (U3UKE KIIOUYEBBIX JAEMOHCTpAIUN IS HCCIEOBAHUS
W3Y4aeMBbIX SIBICHUM U MPOIECCOB, SIMITUPUICCKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHUH.
JlaGopatopHoe oOOpyAOBaHME JUIsI YYEHHYECKUX MPAKTUYECKUX padoT G(opMHUpyeTCs B BHUIE TEMaTUYECKUX
KOMIUIEKTOB M oOOecnedrBaeTcsl B pacy€Te OJHOT0 KOMIUIEKTa Ha JABYX oOydammuxcs. TemaTHuecKue KOMIUIEKTHI
1abopaTopHOro 00OPYIAOBaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAHMHM aHAJIOTOBBIX M IHU(PPOBBIX
npuOOpPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE IIU(PPOBBIX JIAOOPATOPHUIA.
OCHOBHBIMHM LIETISIMUA U3yU€HUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBanre wuHTEpeca M CTPEMJICHHUS OOYyYaIOIIMXCS K HAYYHOMY W3YUYCHHIO MPHUPOIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIe TMO3HAHWS U (HOPMUPOBAHHE HCCIENOBATEIHCKOTO OTHOIICHHS K
OKPYKAIOIIUM SIBICHUSIM;

e (QopmMupoBaHHe HAy4YHOTO MHUPOBO33PEHUS KAaK pe3yJdbTaTa W3y4eHUS OCHOB CTPOCHHUS MaTepud |
(dbyHIaMEeHTaTbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHre yMEHUN OOBSICHATH SIBICHUS C UCIIOJIB30BaHNEM (DM3UUECKUX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme nmpeaCTaBICHUHN 0 PO HU3UKH JJIS1 Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.



JIoCTI)KEeHHE 3TUX IeNeil 00ecnedrnBaeTcs peuIeHHeM CIEAYIOIUX 3a]ad B Mpolecce M3ydeHus Kypca (Qpu3ukd Ha
YPOBHE CPEJHETO 00111eT0 00pa30BaAHUS:

MPUOOPETEHHE CUCTEMBI 3HAaHUI 00 00IKX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODU3UKY;

(dopMHUpoOBaHUE YMEHUI TPUMEHATh TEOPETUUECKHUE 3HAHUS JIJIs1 00BSICHEHUS (PU3HUECKUX SABJICHUNA B IPUPOJE U IS
MPUHATHS TPAKTUYECKUX PELIIEHUH B TOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOO0B PELIEHUS PAa3INYHbIX 3a7a4 ¢ BHO 33JaHHOM (PU3MUECKON MOJEIbIO, 3a/1a4, MOApPa3yMEBAIOLINX
CaMOCTOSITEIIbHOE CO37aHue (PU3NIECKON MOJIEIH, aJIEKBATHON yCIOBUAM 3aJauH;

MOHUMaHue PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, UX
BIIMSIHUS HA OKPY’KAIOIILYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIBHOIO TUTAHUPOBAHUA M MPOBEACHUS (HU3MYECKUX DKCICPUMEHTOB, aHaIu3a U
UHTEpIpeTauu HHHOpMAaIUH, ONPEACIICHNUS IOCTOBEPHOCTH MOJIYyUYEHHOTO PEe3yJbTaTta;

CO3/7laHue YCJIOBU IJIsl pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEIOBATEIHCKON, TBOPUECKOM ACSTEIHHOCTH.

Ha w3ydyenue ¢usuku (0a30BbII ypOBEHb) Ha ypOBHE CpeaHero obmiero odpazoBanus oTBoautTcs 136 gacom: B 10
Kiacce — 68 yacoB (2 "yaca B Hefeno), B 11 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o npupone. HaydHble mMeTonbl NMO3HAaHMS OKpyXKarouero mupa. Ponp skcrnepuMeHTa M TEOpUM B
npolecce MO3HaHUs MPUPOBL. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue ¢u3nueckux siBJeHUM U npoueccoB. Hayunbsie runoressl. Ousnyeckre 3aKOHbl U T€OpUU. [ 'paHUIIbI
OPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.
Ponb u MecTo ¢pu3nku B pOpMUPOBAHUHM COBPEMEHHON HAyYHON KapTUHBI MUPA, B TPAKTUUECKOMN ESITEIbHOCTH JIIO/1EH.
Jlemoncmpayuu
Amnanorossie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABMKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKEHUs. Cuctema oTcuéTa. TpaekTopusi.

ITepemenienue, CKOPOCTh (CpEeAHSISI CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MATEPUAIBLHON TOYKH, UX MPOEKIIUU
Ha OCU cUCTeMbI koopiuHaT. ClI0)KeHHUE TTepEeMENICHUM U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABWKEHHE. ['paduku 3aBUCHMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS, MyTU U NIEPEMEILICHUS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonuHeitHoe nBrxeHue. /[BUKEHHE MAaTEpUAIBHOM TOYKHU IO OKPYKHOCTH C IOCTOSTHHOM 10 MOJYJIKO CKOPOCTBIO.
VYrioBas CKOpOCTb, JIMHEIHHAs CKOpOoCcTh. [lepron n yactoTa obparenus. LleHTpocTpeMHUTEIBHOE YCKOPEHHE.

TexHU4YeCcKHe yCTpOWCTBAa M MPAKTHYECKOE IPUMEHEHUE: CHUJIOMETpP, ABUKEHUE CHAPSAJOB, LEMHBIE M PEMEHHBIE
nepeaaymu.

Jlemoncmpayuu

Mogaenb CHCTEMBI OTCUETA, UIUTIOCTPALINS KHHEMATUYECKUX XapaKTCPUCTUK JIBUKECHHUS.



[IpeoOpazoBaHue NBUKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenue nBuxeHus Teia, OpOoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXKIY NyTSAMH, MPOWIEHHBIMU TEJIOM 32 IMOCIEIOBATEIbHBIC PaBHbIC MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHUM C HaYalIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUXKEHHS 1IapuKa B BA3KOM )KUKOCTH.

N3yuenne nBmxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoit 3akoH HeroTOHa mJisi MatepuanbHOM TOUKU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMUpHOro Tsarorenus. Cuia tskecTu. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokost, CKoJabxkeHus, kaueHus ). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHs CKOJIbKEHUS U Chjia
tpenust nokos. Koaddurment tpenns. Cuia conpoTUBIEHUS MPU ABMKCHUH TeJla B KU JIKOCTH WIIH rase.

[TocTynarenpHOE M BpaniaTeIbHOE JBUXKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEINIBHO OCH BpaieHus. [linedo cuibl. Y ciioBus paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOUCTBA U NPAKTUYECKOE TPUMEHEHUE: OAIIMNITHUKHA, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbD CHJIBI YIPYTOCTH OT JieopMarinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexaHuke

NmMnynbsc MatepuaibHOW TOYKM (Tesa), CUCTEMbl MaTEPUANIbHBIX TOUEK. IMIyJIbC CUJIBI 1 U3BMEHEHUE UMITYJIbCa Tela.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE JBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHUJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOukH. Teopema 00 M3BMEHEHUH KUHETHUYECKOM SHEPTHH.

[lotennuanbuas >Heprusi. [loTeHnuanbHas >Heprus ynpyro aeGopMUpOBaHHON MpYKUHBI. [loTeHUManbHas SHEPrus
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIMANbHBIE CHIIBL. CBS3b paOOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHMYeCKOU
SHEPIUH CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHNE: BOAOMET, KONIEP, NPY>KUHHBIM MUCTONET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

[lepexon MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamophusle pabomoi



N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.
HccnenoBanue cBA3U padOTHI CUJIBI C U3MEHEHUEM MEXAaHHYECKOW PHEPTUU Tejla Ha MPUMEPE PACTSHKEHUS] PE3HHOBOIO
KIyTa.

Paszpnen 3. MouiekyasipHasi pUM3HMKa U TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKON TEOPUHM M MX OMNBITHOE O00OCHOBaHME. BpoyHOBCKOE NBHKEHUE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOJICUCTBUS YaCTHUIl BElecTBa. MoieNii CTpOEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI
U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHUX Mojeneil. Macca u pasMepsl Mojekyn. KomuuecTBo BelecTsa.
IToctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana temneparyp Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETHUYECKON TEOPUH UJICAIbHOTO raza. AOCOIOTHAs
TeMIepaTypa Kak Mepa CpeHel KMHETUYECKON YHEPruu TEIJIOBOr0 JABMKEHUs yacTull ra3a. [llkana temnepatyp KenbBuHa.
I"azoBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianelipona. 3akon JlansToHa. M30mpoiiecchl B UI€aIbHOM T'a3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BeliecTBa. [ paduyeckoe npeacraBieHne H30IMPOIECCOB: H30TepMa, H30X0pa, n3obapa.

TexHu4eckne ycTpoucTBa U MpakTUIECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, GoTorpaduu MOJICKYJI OPraHUYECKUX COSTUHCHHM.

OmnbITel 10 U GY3Un KUJIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita IITepHa.

OnpbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICHUCTBUS.

Moaenp, WUTFOCTPUPYIOIIAS MPUPOAY AABJICHUS Ta3a HA CTEHKH COCYAa.

OnbITHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HICAIBHOTO ra3a, U30MpPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi



Omnpenenenue Macchl BO3lyXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI 00bEMa KOMHATHI, IABJICHUS U TEMIIEPATYPbI
BO3/yXa B HEW.

NccenenoBanne 3aBUCUMOCTH MEXKy IIapaMeTpaMy COCTOSIHUS pa3peKeHHOr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckass cucremMa. BHYTpeHHss >HEprusi TEPMOJMHAMUYECKOM CHUCTEMbl M CHOCOOBI €€ H3MEHEHUS.
KonuuectBo Ttemnorsl u  paboTa. BHyTpeHHssT »HeEprus OJHOATOMHOIO HJI€aJbHOro rasza. Buael Temionepenayu:
TEIMJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydEHUE. Y IeJbHAs TEIIOEMKOCTh BellecTBa. KoaM4uecTBO TEMIOTHI TP TEIUIONEpPEIaye.

[Tonstue 06 agnadbataom nporuecce. [lepBriii 3akoH TepMoarMHaMHUKU. [IpruMeHeHne nepBoro 3aKOHa TEPMOJUHAMUKH K
uzonpoueccaM. ['padguueckas untepnperanus padoThl rasa.

Bropoii 3akon Tepmonunamuki. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TennoBeie MamuHbL. [IpUHIUIIBI TEUCTBUSA TEIUIOBBIX MamiuH. [IpeoOpazoBaHusi HPHEPTHH B TEIJOBBIX MalllMHAX.
Koadppumment mnonesnoro naerictBusi TtemioBod Mamuubl. [lukn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JIEHCTBUSI.
DKOJIOTUYECKUE MPOOJIEMBI TEIJIOIHEPTETHKH.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: ABUTATENb BHYTPEHHEr0 CrOpaHMsi, OBITOBOM XOJOJUIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEHHEH SHEPTrUu Teja MPU COBEPIICHUH PaOOThI: BBUIET MPOOKH M3 OYTHUIKH O] IEUCTBHEM CHKATOTO
BO3/yXa, HarpeBaHue d(pupa B JTaTyHHOH TPyOKe MyTEM TpeHUsI (BUICOAEMOHCTPAIINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeNa MpH TEIIONEepeaaye.

OmnpIT 110 a1abaTHOMY PACHIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATesl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomel

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapoobOpazoBanne u koHnmeHcamnus. Vcmapenue u kumeHue. AOCONIOTHAS W OTHOCHUTEIbHAS BIIAXKHOCTH BO3IYyXa.
Hacwimennsrit map. Y aenpHas TeruioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.
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Teépnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHHU30TPOIHUS CBONCTB KpHUCTALUIOB. JKUIKHE KpPUCTaJUIBL.
CoBpemeHnHble MaTepualbl. [InaBiaeHue u kpuctaiu3anus. Y aeiabHas TerioTa miasieHus. Cyomumanus.
VYpaBHeHMEe TeNI0BOrO OajaHca.

TexHuueckue yCTpOWCTBA M MNPAKTHUYECKOE MNPUMEHEHUE: TUTPOMETP U TCUXPOMETpP, KAIOPUMETP, TEXHOJIOTUHU
MOJY4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUM.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJISHUs] KPUCTATMYECKOTO BEIIECTRA.
JlemoHCTpanyst KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKA
Tema 1. dnekmpocmamuxa

OnexTpuzauus Tea. OJEeKTpuueckuil 3apsa. J[Ba Buma siekTpuyeckux 3apsgoB. [IpoBOAHMKH, AMAIEKTPUKH WU
MOJYIPOBOAHUKU. 3aKOH COXPAaHEHHS DJIEKTPUUECKOTO 3aps/ia.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. Todyeunslid anekTpuyeckuil 3apsa. DiekTpuueckoe noje. Hanpsk€HHOCTD
ANeKTpuYecKoro nosis. [I[puHIun cynepno3ulny 3JeKTPUIECKUX Noieil. JINHUY HanpsiAKEHHOCTHU AIEKTPUUYECKOTO TOJIS.

PabGora cun snekrpocratuueckoro moss. llorennman. Pa3nocte mnoreHuuanoB. [IpoBOAHMKM M HAJIEKTPUKU B
AJEKTPOCTATUYECKOM MoJe. [nanekTpudyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DIeKTpOEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsSyKEHHOT0 KOHAEHCATOPA.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYICCKOC IIPUMCHCHHC: JJICKTPOCKOIL, JJICKTPOMCTP, IJICKTPOCTATHYCCKAA 3alluTa,

3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmapar, CTPyWUHBIA PUHTEP.
Jlemoncmpayuu
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Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencrBre Had3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAu IJIACTUH, PACCTOSIHUA MEXIYy HUMHU U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO ToKa. Mictounnku Toka. Cumna toka. [IoCTOsSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUYECKOE CONPOTHBJIEHUE. YIEIIbHOE CONpPOTUBIIEHHE BewlecTBa. llocnenoBaTtenbHoe, mapaielbHOE,
CMEILIAHHOE COEJMHEHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjia U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKAa. 3akoH OMa s MOJHON (3aMKHYTOM)
3NeKTpruuecKon uenu. KopoTkoe 3aMbIkaHuE.

DNEeKTpOHHAsT MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBIEHUS METALIOB OT TEMIIEPaTypBhl.
CBepXpoBOIUMOCTb.

DNeKTpUUeCKUi TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoguuku. CoOCTBEHHass W MpPUMECHas MPOBOAUMOCTh TOJYNPOBOAHUKOB. (CBOMCTBa p—n-mepexoia.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PaACIIaBaX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS] AUCCOIUALUA. DIEKTPOIIN3.

DneKTpuuecKuid TOK B razax. CaMoCTOATENIbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1na3zma.
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TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETpP, BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKa,
ANIEKTpOHArpeBaTEIbHbIE MPUOOPHI, SJIEKTPOOCBETUTENIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWJIWHAPUYECKUX MPOBOJHUKOB OT [UJIMHBI, IUIOMIAJA T[OMEPEYHOTrO CEYEHUS U
Marepuana.

CwmelianHoe COeJMHEHUE MTPOBOHUKOB.

[Ipsamoe wu3MepeHue HIAEKTPOABMKYIIEH Ccuibl. KOpOTKOE 3aMblKaHUWE TaJlbBAHUYECKOTO JJIEMEHTAa M OLECHKA
BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii paspsa U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenne aneKTpoABHKYIIEN CUIIBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YIETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX
CBsI3€l C KypcaMy MaTeMaTUKH, OMOJIOTUHU, XUMUH, Teorpadui U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYCHHEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHE, HAYYHBIA (axT,
rurnore3a, Gu3nyeckas BeIMUMHA, 3aKOH, TeOpHsl, HAOTIOJEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, U3MEpPEHUE.

Mamemamuka: penieHue CUCTEMBbl YpaBHEHUH, TWHEHHas GyHKIWA, mapadona, runepbosna, ux rpauKkd u CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.
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buonozus: MexaHnyeckoe NBHXKEHHE B KUBOM mpupoae, nud@ysus, ocMOC, TEMJI000OMEH >KUBBIX OPraHU3MOB (BHJIbI
TeIIonepeaun, TEIIOBOE PABHOBECHUE), DIICKTPUUECKUE SIBJICHUS B )KHUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEHM M Ta30B, JAJIEKTPUUECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALIUS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBIKEHHUN C HMCIOJb30BAHUEM MEXaHM3MOB, Y4ET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHCHMS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U JAPYrue), IBUraTeb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH TTOJTYUYeHHs] COBPEMEHHBIX MAaT€pUaIoOB, B TOM YHCIIC
HAHOMAaTEpPHUaJIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
PUHTED, dJIEKTPOHATrPEBATEIIbHBIC MPUOOPHI, TEKTPOOCBETUTEN bHBIC MPUOOPHI, raThbBaHHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTositHHBIE MarHWUTHl. B3auMoaeicTBUE MOCTOSAHHBIX MAarHUTOB. MarHuTHOE moje. BeKTop MarHUTHOW WHIYKIIUU.
[IpyHOMD Cynepno3uiu MarHUTHBIX TMOJEH. JIMHMM MarHUTHOW MHAYKOMHU. KapThHa TUHWKA MAarHUTHOM WHIYKLIHUHU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarsuTtHoe noje npoBoJHMKa ¢ TOKOM. KapThHa TMHUN MHAYKUMHA MarHUTHOTO MOJIs JJIMHHOTO MPSMOTro MPOBOJIHHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MTPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BanmonencTere NpoBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cwuia Jlopennia, e€ MOyJib M HarpaBlieHHe. JIBIKEHHE 3apsyKCHHOM YacTHIBI B OJTHOPOJHOM MarHuTHOM moje. Pabora
cwiibl JIopeHna.

SIBneHue 3MEeKTPOMArHUTHOM MHAYKUUU. [IOTOK BEKTOpa MAarHUTHON MHIYKIMU. DJIEKTPOABUNKYIIAS CUJIa UHAYKIUU.
3aKoH anekTpoMarHuTHoN unaykuuu dapanes.
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BuxpeBoe anexrpudeckoe moje. DIeKTPOABMKYIIAS CHIIA UHAYKIHUHW B MPOBOJHUKE, NBMKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJTHOM MAarHUTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTD. SIBlIEeHME CAMOMHIYKIIMU. DIEKTPOABMKYIIAs CHJIA CAMOUHIYKIIUH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU ¢ TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTporuCTBa U MPAKTUUECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUThI, 3JIEKTPOMArHUThI, 3JIEKTPOJIBUTATENb,
YCKOPUTEIIH JIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIMHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBIIeHUE AIEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOJABWKYIIECH CHUIIBI MHAYKIIUA OT CKOPOCTH M3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanne neicTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM HHIYKIIUH.

Paznen 5. KosieGaHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJ1e0aHus
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KonebarenpHas cucrema. CBoOOnHbIE MeXaHWYecKHe KojeOanus. ['apmonuueckue kosebanus. llepuon, wactora,
aMIiuTyaa u ¢gasa konedanuid. [IpyxuHHbl MasTHUK. MaTeMaTHYeCKUil MasiTHUK. Y paBHEHUE TAPMOHUYECKUX KOJIEOaHUM.
[IpeBpaiiieHne 3Hepruyr MpU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenphbiii koHTyp. CBOOOIHBIE 53JIEKTPOMATHUTHBIE KOJIEOAHUS B HJEAJIBHOM KOJEOATEIIbHOM KOHTYpE.
AHaNOrusi MeXKJy MEXaHUYECKUMU U 3JIEKTPOMArHuTHbIMU KosieOanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
U7eanbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHUsX. BbIHYXJIeHHbIE MeXaHWueckue KojeOanus. Pe3onanc. BeiHyxIeHHBIC
ANIEKTPOMArHUTHbIE KoJieOaHusl.

[Tepemennslit Tok. CUHYCOUATBHBIN IEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE U JICUCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA W HATIPSHKCHUSI.

Tpancdopmatop. IIponsBoacTBo, mepenadya v NOTPEOJICHUE DIIEKTPUUYECKON HSHEPruu. DKOJOTHYECKHUE PHUCKU TpU
IPOU3BOICTBE JIEKTpoIHEepruu. KyabTypa UCIOIb30BaHMS JICKTPOIHEPTHUN B TIOBCEHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: JJIEKTPUUYECKUN 3BOHOK, TEHEPAaTOp MEPEeMEHHOTO TOKa,
JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJieOaTeNbHOU CUCTEMBI (PYKUHHBINA UM MaTeMaTHYECKUNA MasITHHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CB0OOHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcrumnorpaMMebl (3aBUCUMOCTH CHITBI TOKA Y HAMIPSHKEHHS OT BPEMEHH) JIJIs DJIEKTPOMArHUTHBIX KOJICeOaHUH.

Pe3onaHc mpu nmocienoBaTeibHOM COEIMHEHUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIEePEIayn.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

NccnenoBanne 3aBUCMMOCTH NIEPUO/IA MaJbIX KOJeOaHU rpy3a HA HUTU OT JJIMHBI HUTH U Macchl Ipy3a.

NccnenoBanne nepeMeHHOr0 TOKA B IIENMU U3 MOCJIEI0BATENIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIIKU U Pe3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60TIHbL

MexaHnueckue BOJIHBL, YCIIOBHs pacnpoctpaHeHusa. Ilepmon. CKOpOCTh pacnpOCTpaHEHHsT W JUIMHA  BOJIHBIL.
[lonepeunsie u npoaoabHbIe BOIHBL. MHTEephepeHus u Audppakuus MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIyUYEHHUs JIEKTPOMAarHUTHHIX BOJIH. B3anMmHas opuenTtanusa BektopoB E, B, V B
ANEKTPOMarHuTHOW BosiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpEIOMIICHUE, Mojspusanus, Iudpakius,
unTepdepennns. CKOpoCTb ANEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHHIX BOJIH. [I[puMeHeHne 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUOKNIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne ycTpoNCTBAa U MPAKTHUECKOE TPUMEHEHHUE: MY3bIKaIbHbIE MHCTPYMEHTBI, YJIbTPAa3BYKOBAsl JUArHOCTHKA B
TEXHHUKE U MEAUIIMHE, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenegon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeniinu u Auppakiinu MeXaHU4eCKUX BOJIH.

3BYKOBO pe30HAHC.

HaGmroieHne cBs3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOH U YaCTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, TMpEIOMJICHWE, Moisipu3aius, Audpakuus,
UHTEPPEPEHIHSL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHelHOE pacnpoCTpaHEHUE CBETa B OOHOpoAHOW cpexe. Jlyd ceera. Toueunslit
VCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300pakeHui B MIOCKOM 3€pKalie.
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[Ipenomiienne cBeta. 3akoHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTedb mpeiaomiieHus. [lonHoe BHyTpeHHEe
oTpaxxeHue. [IpeaenpHbIii yroyi NoJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

Coluparoiue 1 pacceuBaroniue JuH3bl. ToHKas JnH3a. DOKYCHOE paCcCTOSHUE M ONTHUYECKasl CHja TOHKOW JIMH3BI.
[TocTpoenune m3zo0paxeHUd B COOMPAIONIUX U paccerBaronux JuH3aX. Dopmylia TOHKOW JMH3BL. YBEIUMYECHUE, JaBaeMOE
JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU. YCJIOBHUS HAONIOACHUS MAaKCUMyMOB U
MUHHUMYMOB B UHTEP()EPECHIIMOHHOM KapTUHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBeta. JudpakuuonHas pemérka. YciIoBHEe HAOMIOACHUS TJIABHBIX MAaKCHMYMOB TpU TMaJICHUH
MOHOXPOMAaTHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHudeckue yCTpONCTBA M TPAKTUUECKOE NPUMEHEHME: OYKH, Jymna, ¢oToamnmnapar, MPOSKIMOHHBIA ammapar,
MUKPOCKOT, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, MOJISIPOUSI.

Ilemoncmpayuu

[IpsimonuHEeiHOE pacpOCTpaHEHHE, OTPaKEHUE U MpesioMiieHre cBeTa. OnTruueckue mpudopsl.

ITonHOEe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKCHHUM B JIMH3AX.

Mojaenn MUKpOCKOTIA, TEJIECKOA.

Ha6mronenne naTepdepeHinm cBeTa.

Hab6monenne nudpakmmu ceera.

HaOnronenue nucnepcuu cBeTa.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3aiiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
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N3mepenue nmokasaresns NpeaoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Pazgesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. llocTynaTtel cnenuasbHOM TEOpUU
WHBapUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTU DUHILITEIHA.
OTHOCHUTENBLHOCTh OTHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPAILICHUE JIJTMHBI.
DHEPrusi U UMNYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl ¢ SHEPTrUeil U UMIYJbCOM PEISTUBUCTCKON YACTUIBI. DHEPTUS TTOKOS.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot K6aHmMoeoi ONMUKU
®otonbl. Popmyna [Inanka cBa3u dHEPTUN (HOTOHA C €TI0 YaCTOTOW. DHEPTHs U UMITYJILC (DOTOHA.

OTHOCHUTCIBHOCTH:

OtkpeiTe u uccnenoanue Gororddexra. Onbitel A. I'. Ctonmerosa. 3akonsl pororddekra. YpaBHeHne DUHIITEHHA

s hporodddexra. «KpacHas rpanuna» dhorodddexra.
JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckue yCTpoHCTBa U MPAKTUYECKOE MTPUMEHEHUE: (HOTORIEMEHT, (OTOJATIYHK, COTHEYHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHENTHETO (hoTodddekra.
Ceeroguogn.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma
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Mogens atoma Tomcona. Onwitel Pe3zepdopna mo paccesHuro o -yactunl. [lnanerapuas monens aroma. IloctymnaTs

bopa. U3znydyenue u noriomeHue GOTOHOB MpPU NEPEXOJIE aTOMa C OJHOTO YPOBHSI SHEPIHMHM Ha JApYyroil. Buabl cekTpos.
CriekTp ypOBHEH SHEPrUM aTOMa BOJOPOJIA.

BosnHoBsie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJTHOBOM yaau3M.

CrnoHTaHHOE W BBIHYXJECHHOE U3JTyYEHHUE.

TexHudeckue yCTpoWCTBa M MPAKTUUECKOE NMPUMEHEHHWE: CIEKTpPadbHbIA aHaIu3 (CHEKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JJIMHbBI BOJIHBI Ja3epa.

HaGmonenne nuHEMYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmonenne muHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JAOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHUs sapa. OTKpeiTHe paguoakTUBHOCTH. OnbiThl Pesepdopna mo
ONpEJIEICHUIO  COCTaBa paJuoakTUBHOTO wu3iaydeHus. CBoiictBa anbda-, Oera-, TramMma-u3nydyeHus. BuusHue
PaIUOAaKTUBHOCTH HA )KUBbIC OPraHU3MBI.

OtkpeiTHEe TpoTOHAa U HeWTpoHa. Hyknonnas monens simpa ['elizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4uciio
sapa. U30Torsbl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3inydeHue. 3aKoH paguoaKTUBHOTO paciaja.
DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
SAnepHble peakuuu. /lenenue u CUHTE3 SI€P.

Anepubiit peaktop. TepmosinepHbiid cuuTe3. [Ipo0IeMbl U MEPCHIEKTUBBI SACPHON IHEPTETUKU. DKOJOTHUECKUE ACTICKThI
SIEPHON IHEPIETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHUE TO3UTPOHA.
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MeTtonbl HAa0JIIOIEHHS U PETUCTPALUN AIE€MEHTAPHBIX YaCTHUL.
dyHaaMeHTaabHble B3auMoAeicTBusA. EAMHCTBO (hu3nueckoil KapTUHBI MUpA.

TexHU4yecKrne yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHE: TO3UMETP, KaMmepa BuibCOHA, ANEpPHBIA PEAKTOp, AaTOMHAs
o6omOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtansl pa3zBuTUA acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE ACTPOHOMMUM.

Bun 38é31H0T0 Heba. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHHUE.

CosnHeuHasi cucTeMa.

Connue. Conneuynast aktuBHOCTh. McTouHuk sHeprum ConHua W 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTEPUCTUKHU.
JluarpamMma «CHEKTpaJbHbId KJIACC — CBETHUMOCTBY». 3BE31bl TJABHOW IMOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» [IJIs 3BE37 TJIABHOW IOCIIEIOBAaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE IPEICTABICHHS O
IPOUCXOKAEHUU U 3BOTOLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mueunsiii [yt — Hama 'anaktuka. [lonoxxenune u aqeuxenue Cosnina B ['anaktuke. Tunsl ranakTuk. PaguoranakTuku
U KBa3apbl. YEpHBIE ABIPHI B Ipax rajJaKkTHK.

Bceenennas. Pacmiupenue Beenennoit. 3akon Xa66na. Pasberanue ramaktuk. Teopust bonbmoro B3peiBa. PenukToBoe
W3JIy4YCHHUE.

MacurabHas ctpyktrypa Beenennoil. MeTaranaktuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HCTIOIB30BAHIEM KOMIBIOTEPHBIX MPUIIOKEHUHN TSI ONIPEICIICHUS TTOTOKEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIEC cO3Be3/1iss CEeBEpHOTO MOMYMIAPHUS U IPKUEC 3BE3BI.
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Hab6monenus B Teneckon Jlynsl, manet, Mueunoro IlyTtu.

Oo6o01maomee MOBTOPEHUE

Ponb ¢u3MKKH M aCTpOHOMUM B S3KOHOMHUYECKOH, TEXHOJOTMYECKOH, COMANIbHON M 3TUYECKON cepax NesTenbHOCTH
YeJIoBEeKa, POJb U MECTO (PU3UKM U ACTPOHOMUM B COBPEMEHHON HAay4YHOM KapTUHE MUpa, poib (PU3UYECKON Teopuu B
(opMHUpOBaHUU MNPEACTABICHUNH O (PU3NUECKOW KapTUHE MHpa, MECTO (U3MYECKOW KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcsi ¢ y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX
CBs3ell C KypcaMu MaTeMaTuKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO MO3HAHUA: SIBICHHE, HAy4YHBIH (QaxT,
runoresa, puanyeckas BeJIMYMHA, 3aKOH, TeOpHUs, HAOIIOJEHUE, DKCIIEPUMEHT, MOJEITUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: penieHue CUCTEMbl YPaBHEHU, TPUTOHOMETpUYecKrue (QYHKIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT'EHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl MW HX MPOEKIIMUM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE 3JEMEHTAPHBIX (DYHKIUM, NMPU3HAKU MOAOOUS TPEYroJbHUKOB, ONPEIENICHUE IUIOMAAN IUIOCKUX (UTyp U
o0BbEMa Te.

Buonoeua: snektpudeckue SBICHUS B KUBOM Mpupoje, KosieOaTeNbHbIE IBWKEHHUS B JKMBOH IpPUpOJE, ONTUYECKUE
ABJICHUSA B )XUBOU IPUPOJE, ACHCTBUE paJUallMy HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAIU3.

I'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIeKH MArHUTHBIX PyZ, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MPEJCKa3aHNE
3EeMJICTPSICEHU.

Texnonozua: TAHAM IIEKTPOIIEpenad, FeHepaTop MEPEMEHHOTO TOKA, 3JIEKTPOJABHUIaTellb, UHAYKIMOHHAS [1€4b, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-nmeub, MpOEKUMOHHBIA amnmapar, BOJOKOHHAs ONTHKA, COJHEYHAs
Oartapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIETI'O OBPA3OBAHUA

OcBoenne yuebHoro npenmera «duszuka» Ha ypoBHE cpejHero odiiero oopaszoBanus (0a30BbIN YPOBEHB) HOKHO
00€eCIeYnTh JOCTHKEHUE CIICIYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIC pe3yNbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nKa» TOJDKHBI OTpa)XaTh FOTOBHOCTh U CIIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIIMH, TO3UTUBHBIX BHYTPEHHHMX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO
oO1ecTBa, pacHIMPEHUE KU3HEHHOTO ONbITa M OIbITA JEATEILHOCTH B MPOIECCE peaau3allid OCHOBHBIX HANpaBICHUUN
BOCIUTATEILHOU I€STEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUA OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00IIIeCTBa;

MPUHSATHE TPATUITUOHHBIX O0IIEYETIOBEYECKIX TYMAHUCTHYECKUX U JEMOKPATUUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B HHTEPECAaX TPaKIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUHU
B 00pa3oBaTeIbHON OpraHU3allly;

yMEHHE B3aUMOJICHCTBOBATD C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHU C UX QYHKIIUSIMHU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU JI€ATETBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hopMUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSIM POCCHMCKUX YYEHBIX B 00JacTU (PUBUKU U
TEeXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS
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c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OLICHUBATh CUTYAIMI0O U MIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B ACSATEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3¢cTeTHYECKOro BOCIIMTAHNUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NUECKOU HAYKE;

S) TPy10BOr0 BOCIIMTAHMS

UHTEPEC K pa3uyHbIM cdepam NnpodhecCHOHATBHONU JESTEILHOCTH, B TOM YHCJIE CBA3aHHBIM C (PM3UKOW M TEXHHUKOMH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BRIOOP OymyIel mpodeccun 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CTIOCOOHOCTH K 00pPa30BaHUIO U caM000Opa30BaHuI0 B 00JacT (PU3UKH HA MPOTSXKEHUH BCEU KU3HU;

6) 3K0J10rMYEeCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTb IKOJIOTMUYECKON KYJIbTYPhl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJOTUUECKUX POoOIeM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS IIeJIed YCTOMYMBOTO Pa3BUTHS
YeJI0BEYEeCTRA;

pacIIipeHre OmbITa AESTEIHHOCTH HKOJIOTHYECKON HAMpPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUM 110 (U3HKE;

7) HEHHOCTH HAYYHOI'O MMO3HAHMS

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HaYyYHOMU JESITeIbHOCTH, TOTOBHOCTD B MpoOIlecce M3y4deHUs: GU3UKHU OCYIIECTBISATh MPOCKTHYIO U
UCCJIEIOBATENBCKYIO AEATEIHbHOCTh MHIMBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue AeicTBUS:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEICIIATh LEIU ICATCIbHOCTH, 3aJaBaTh NapaMETPhl U KPUTEPUU UX TOCTUKECHUS;
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BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHUS B paCCMaTPUBAEMbIX (DU3NUYECKUX SIBICHUSIX;

pa3palaTbiBaTh IJIaH pEHICHUS MNpoOJeMbl C YYETOM aHaIM3a UMEIOIIMXCS MaTepHabHBIX M HEMaTepUATbHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBHI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJBTATOB LIEJISIM, OLIEHUBATh PUCKHU IMOCIEICTBUM
NEATENbHOCTH;

KOOPJAUHUPOBATH U BHITIOIHATH pa0OTy B YCIOBUSIX PEaTbHOT0, BUPTYAIbHOTO 1 KOMOUHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBrble ucciienoBare/ibckue 1eiCTBHSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3NUECKON HAYKH;

BJIAJICTh HABBIKAMHU Y4Y€OHO-UCCIIEAOBATEIbCKOM U TMPOCKTHOW AEATETLHOCTH B o0JacTh (DU3UKH, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOOB PEIICHUS 3a7a4 (PU3MUECKOTO COACPKaHUS, TPUMECHECHHUIO Pa3IUYHbIX
METO/IOB MO3HAHUS;

BJIAJICTh BUJAMU JICSATEIBHOCTH IO MOJIYYEHHUIO HOBOT'O 3HAHUS, €T0 UHTEPIIPETAINH, TPEOOPa30BAHUIO U PUMEHECHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIUsX, B TOM YUCJE MPU CO3JJaHUU YUYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAATh IIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1ady, BBIABUTATh TMIOTE3y €€ pELICHUs, HAXOIUTh
apryMEeHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKIAECHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS,

aHAJM3MPOBATh IOJIYYEHHBIE B XOJE€ PELICHUs 3aJaud pe3yJbTaTbl, KPUTHYECKH OLEHHMBATh WX JTOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/ladyd B OOPA30BATENIbHON JESITEIILHOCTH, B TOM YHCIE TMPH HU3YyYECHUU
[1)76370 478

JlaBaTh OIICHKY HOBBIM CHUTYAIIMsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS TIO0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IaCTeM;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OPUTHHAIBHBIE ITOAXO0AbI U PELICHUS,

CTaBUTh NPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ ungopmaumeii:
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BIAJCTh HABBIKAMU TMONy4YeHUs WHOOpMANuu (HU3UYECKOTO COACpX)AHUS W3 HMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEITLHO OCYIIECTBISATh TMOWCK, aHAIN3, CHCTEMATH3AIlMI0 M WHTEPHPETANHNI0 WHPOPMAIUK pPA3IMYHBIX BUIOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITNH;

WCIIOJIB30BaTh CpeACTBAa WH(GOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHMA B PEIICHHH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C COONIOACHHUEM TpeOOBaHWUH JPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHCHBI, PeCypCOCOEPEIKECHHUS, TPABOBBIX M ATUYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co3/aBaTh TEKCThI (PU3NYECKOTO COACPIKAHUS B PA3IUYHBIX (popMaTax ¢ ydéToOM Ha3HAUCHUs WH(DOpPMAIUU U IICJICBOU
ayJIMTOPUH, BEIOMPAS ONTUMATBHYIO (DOPMY MPEACTABJICHHUS M BU3yaJIU3alIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBHS:

OCYIIECTBJIATH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEILHOCTH,

pacrio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh M MCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYATbHON pabOThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUI C y4E€TOM OOIIUX MUHTEPECOB U BO3MOXKHOCTEH KaXKJOTO YJIEHA
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHM30BbIBATh MU KOOPJAWHHUPOBATH JACHCTBUA MO €€ JOCTUKEHUIO:
COCTaBJIATh TUIAH JACHCTBUM, PACIPENENATh PO ¢ YU4ETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KaXKIOTO ydYacTHMKA KOMaHABl B OOMIMIA pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJIEH C TO3UIIMM HOBU3HbBI, OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalUsX, IPOSABISATH TBOPYECTBO H
BOOOpakeHHe, ObITh HHUITHATHBHBIM.
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PeryiasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC ACHCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO MAESATENBHOCTh B 00JacTM (U3MKHM W ACTPOHOMHH, BBIABIATH
po0IeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJIbHO COCTaBIJIAThH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ad, IUIAH BBIIIOJIHEHUS NPaKTHYECKON
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEAIOYTEHHUI;
JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIMpATh paMKHU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;
Jie1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYIUIMM B 00JacTU (U3UKH, TOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JEATECIIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISM;
BJIJIETh HABBIKAMM [T03HABATEIBHON PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTENBHBIX IPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAHUM;
UCMOJIb30BaTh NPUEMBI PEQIIEKCUHN I OLIEHKU CUTYallH, BHIOOpAa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKEHUIO;
[IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPU aHAIU3€ PE3YyIbTAaTOB IEATCIBHOCTH;
IIPUHUMATh Ce0s1, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,
IIPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATECIbHOCTH;
pU3HaBaTh CBOE MPaBO U MPABO JPYrUX HA OIIMOKH.
B mporuecce A0CTHXKEHNUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMBbI MO (PU3MKE Ui YPOBHS CPEIHEro oOLIero
00pa3oBaHUs y 00YUAIOIINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA MHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:
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CaMOCO3HaHMsl, BKJIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BUAETh HANpPaBICHUS
pa3BUTHs COOCTBEHHON 3MOLIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NIPHUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CIOCOOHOCTD aJJalITUPOBATHCS K SMOIMOHAJIBHBIM U3MEHEHHSIM U TIPOSBIIATH TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMHU, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHHIO LIeJM U YCNeXy, ONTUMH3M, UHUIIMATHUBHOCTD,
YMEHHE AEUCTBOBATH UCXOAS U3 CBOUX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHMMATh SMOILMOHAIBHOE COCTOSIHUE JPYrUX, YUYUTBIBaTh €ro Ipu
OCYIIECTBJICHUH OOIIEHHS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JIPYTUMHU JIOJbMHU, 3a00TUTHCA,
NPOSIBIIATh UHTEPEC U pa3peiiaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATHBI

K konity oOydenus B 10 kiacce npeamMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTpa)kaTh cPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHHI:

JEMOHCTPUPOBATh HA MpUMEpax poiib U MeCTO (U3uKU B (POPMUPOBAHMM COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTUH COBPEMEHHOUN TEXHUKU U TEXHOJIOTHM, B IPAKTUYECKOU IESITENBHOCTH JIFOACH;

YUUTHIBATh TPAHHUIIBI MPUMEHEHHS M3YYCHHBIX (PU3MYECKUX MOJEJNeH: MaTepHalibHas TOYKa, WHEPIHAbHAS CHCTEMa
orcuéTta, abCOIMIOTHO TBEPAOE TENO, UACATBHBIA Ta3, MOJAEIM CTPOCHHS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (U3MUYECKHE SIBICHUSA (TMPOIECCH) M OOBACHITH UX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSPHO-
KUHETUYECKOW TEOPUU CTPOEHUSI BEIIECTBA U SJIEKTPOAMHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBUKEHUE, CBOOOHOE TaJICHUE Tell, ABM)KCHHE TI0 OKPY>KHOCTH, MHEPIIHS, B3auMOeicTBUE Teiu, nuddys3usi, OpoyHOBCKOE
IBUKEHHE, CTPOCHHUE MXUIKOCTEH W TBEPABIX TEJ, W3MEHEHHE 00bEMa TeNn MpPU HArpeBaHUU (OXJIAKIECHHH), TEIUIOBOE
paBHOBECHUE, UCTIAPEHUE, KOHACHCALUS, MJIaBJIEHUEe, KPUCTAJUIU3AllMs, KUTIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE TaBICHUS
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rasa mp €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY MapaMeTpamMu COCTOSHUS ra3a B M30MPOLIECCaX, ANEKTPU3ALUS
TeJl, B3aUMOJCHUCTBUE 3aPs/IOB;

OMUCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONB3YSl (PU3NUECKUE BEIMUUHBI: KOOPAUHATA, ITyTh, IEPEMEIIEHUE, CKOPOCTb,
YCKOpEHHUEe, Macca Teja, CUjia, UMIYJbC Teja, KHHEeTUYecKash PHEeprus, MOTEHIMAaIbHAas SHEpPrus, MexaHudeckas paboTa,
MeXaHW4YecKasi MOIIHOCTh, MPU OMUCAHUM TPABWIHHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJB3YEMBIX BEIMYHUH, HX
0003Ha4YEeHUS U €IUHUIIBI, HAXOAUTH ()OPMYJIbI, CBA3bIBAIOIINE JAaHHYIO (DU3NUECKYIO BEIMUMHY C IPYTUMU BEJIMYMHAMU;

OMUCHIBATh U3YUYCHHBIC TEIJIOBbIC CBOMCTBA TEN M TEIJIOBBIC SBICHUS, MCIOJIb3YS (PU3MYECKHE BEITUYUHBI: JIaBICHUE
raza, TEMIIEpaTypa, CPEAHSsl KHMHETUYECKas SHEPrusi XaOTHUUECKOrO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJIpaTHUUHasi CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OHEprusi, pabora raza, KOAQ@PUIMEHT TMOJIE3HOTO JACHCTBUS TEIJIOBOTO
JBUTATENISI; TMPU OINMUCAHUM TPABUIBHO TPAKTOBATh (DU3WYECKUI CMBICT HUCIOJB3YEMbIX BEIMYMH, UX OOO3HAUCHHS U
€IMHUIIBI, HAXOUTh (POPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYNHY C IPYTUMU BEJIMUUHAM;

OMHUCHIBATh W3YYEHHBIE DJJICKTPUYECKHUE CBOWCTBA BEIIECTBA W JJICKTPUYECKUE SBJICHHUS (MPOIECCHI), HCIOJIb3YS
dbu3MYecKue BETWYWHBI: DJIEKTPUUCCKUM 3apsiji, JJICKTPUUECKOE II0JIe, HANpPsKEHHOCTh TIOJSI, MOTEHIIMAN, Pa3HOCTh
MOTEHITMATIOB; TIPU OINKMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCMOJb3yeMBIX BEIWYHH, WX OO0O3HAYCHHS H
€MHUIIBI; YKa3bIBaTh (POPMYITBI, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BETUINHAMU,

aHAJM3UPOBATh (DU3WUYECKHUE TPOIECCHI U SIBJICHUS, UCIIONB3Ysl (PU3HUYECKHE 3aKOHBI M MPHUHIUIIBI: 3aKOH BCEMHUPHOTO
tarorenus, I, II u Il 3akonsl HptoTOHA, 3aKOH COXpaHEHU MEXAaHUYECKON SHEPIUHU, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIUII
CYyHEpIIO3UIIMA CWUJI, TPUHIMI PABHOIPABUSA HHEPLIMAIBHBIX CHUCTEM OTCU€Ta, MOJICKYJISIPHO-KHUHETHYECKYIO TEOPHIO
CTPOCHHMS BEIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON SHEPTHH TEIIJIOBOTO JIBIXKCHHUS MOJIEKYJ ¢ aOCOTIOTHOM
TeMIEpaTypoul, NMEepPBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO 3apsnaa, 3akoH KysnoHa, mpu 3ToM
pasIuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAXKCHHE M YCIOBHS (TpaHUIBI, OO0JACTH)
NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC INMPUHIIMIBI JECUCTBUS MAIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3indyaTh YCIOBHS HX
0€30IMacHOT0 UCIO0Ib30BaHUs B IOBCEIHEBHOM KU3HU,
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BBINIOJIHATD SKCIEPUMEHTHI MO HMCCIEI0BAHUIO (PU3MYECKUX SBICHUM M MPOLECCOB C HCIOJb30BAHUEM MPSMBIX H
KOCBEHHBIX HW3MEpPEHUM, Mpu 3TOM (OPMYIMPOBATH NpoOJeMy/3afadyy W TUIOTE3y y4eOHOro HSKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJI0KEHHOTO 000PYy10BaHUs, IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYLIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMYUH, MPU ATOM BBHIOMPATH ONTHUMAIbHBIA CIOCOO
U3MEPEHHUS U UCTI0Nb30BATh U3BECTHBIE METObI OLIEHKU MOTPEITHOCTEN U3MEPEHMI;

UCCJIEeI0BATh 3aBUCUMOCTH MEXIY (PU3NYECKHMMH BEJIMYMHAMHU C HMCIOJb30BAHMEM MPAMBIX WU3MEPEHUN, IPHU STOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpaduKoB, AenaTh BEIBOJBI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOro Tpya MpU MPOBEACHUU HCCIEIOBaHUI B paMKaX y4eOHOTo 3KCIEepUMEHTa, yueOHO-
UCCJIEIOBATENbCKOM U MPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM M3MEPHUTENIbHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000py/10BaHMS;

pemarh pacu€THbIE 3aJa4d C SIBHO 33JaHHON (hPU3MYECKOM MOJEIBIO, UCIIONB3Ys (PU3NUYECKHE 3aKOHBI U MPUHIIUIIBI, HA
OCHOBE aHajiu3a YCJIOBMS 3aJaud BBHIOMPATh (PU3MYECKYIO MOJENb, BBIACHATh (PU3NYECKUE BEIUYUHBI U (POPMYIIbI,
HEOOXOAMMBIE JUIsl €€ pEeLIeHUs,, MPOBOAMTh PacyE€Thl M OIEHMBATH PEAJBHOCTh IOJYYEHHOIO 3HAYEHUs (PU3NYECKOU
BEJIMYUHBL;

pelaTh KaueCTBEHHBIE 3aJjaud: BBICTPAMBATh JIOTMUECKH HETNPOTHBOPEUMBYIO LENOUYKY PACCYXkIECHUH C OMOpod Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCNOJb30BaTh IPU PEIIEHWH Y4YeOHBIX 3ajJad COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTHMH [UIsl IIOMCKa,
CTPYKTYpUpPOBaHUS, MHTEPIPETALUA U TNPEACTAaBICHUS y4yeOHOW M HAay4YHO-HOMYJSIpHON MHGpOpManuH, MOJYyYECHHOH W3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMyro HH(POpMaLIHIO;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPYXaIOILEro MUpa, B Pa3BUTHE TEXHUKN U TEXHOJIOTHUIA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 0e30MacHOCTH IpH
oOpallleHuH ¢ NpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJII COXPAHEHUS 370POBbs U COOJIIOIEHUSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;
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paboTaTh B TPYIIE C BBIMOJTHECHHUEM Pa3IMYHBIX CONMAIBHBIX DPOJICH, MJIaHUPOBATh PabOTy TPYIIBI, PAIlMOHAILHO
pacnpenensaTh OOS3aHHOCTH W IUIAHUPOBATH NEATEILHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJCKBAaTHO OIICHWUBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYIIITHI B PEIICHHE PACCMATPUBAEMOM MPOOIICMEI.

K xoniy obydyenus B 11 kjacce mpenMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

JEMOHCTPUPOBATh HA MPUMEpaX Pojib U MeCTO (DU3UKH B (DOPMUPOBAHMHM COBPEMEHHON HAYYHOW KapTUHBI MHUpA, B
Pa3BUTHH COBPEMCHHOW TEXHMKH M TEXHOJOTHH, B MPAKTHYECKOW JCSITCIBHOCTH JIIOJICH, IICJIOCTHOCTh M EIWHCTBO
du3HUeCcKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHMIIBI MPUMEHECHUS W3YYCHHBIX (DU3UYECKUX MOJICTICH: TOYCUHBIN DJICKTPUUCCKUHN 3apsjl, Jyd CBETa,
TOYCYHBI UCTOYHHUK CBETA, s/ICpHAs MOJICTh aTOMa, HYKJIOHHAS MOJIEJ b ATOMHOTO si/ipa IIPH PEIICHUN (GU3HUSCKHUX 33]1a4;

pacno3HaBaTh (pU3UYCCKUE SABJICHUS (IIPOIECCHI) M OOBICHATh MX HA OCHOBE 3aKOHOB AJICKTPOJIMHAMUKHA U KBAHTOBOM
(GU3HMKU: BICKTpUYECKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOC JCHCTBUS TOKAa, B3aUMOJCHCTBHUE
MarHuTOB, 3JICKTPOMArHUTHAsS WHIYKIIHS, JEWCTBHE MAarHUTHOTO TIOJs Ha IPOBOJHHUK C TOKOM M JIBIDKYIIHMHCS 3apsj,
DJIGKTPOMAarHUTHBIE KOJICOAHWST W BOJHBI, NPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaXKEHHE, MpeIOMIICHHE,
uHTephepeHnus, audpakuus H TOJApU3aIus CBeTa, AUCTIEpCHs cBeTa, QoTodnekrpuueckuii 3 dext (dhotodrddexr),
CBETOBOE JIaBJICHHE, BO3HWKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U HCKYCCTBEHHAas
PalMOaKTUBHOCTB;

OIMCHIBATh N3yYCHHBIC CBOWCTBA BEIIECTBA (JIEKTPUYCCKHE, MATHUTHBIE, ONITUYCCKUE, MIEKTPUICCKYIO TIPOBOIUMOCT b
Pa3IMYHBIX CPEI) M AJICKTPOMATHUTHBIC SIBICHUS (IIPOIECCHI), UCIONB3Ys (U3MUECKHE BEIIMYUHBI: DIICKTPUUICCKUHA 3apsij,
CHJIa TOKa, 3JIEKTPUUECKOE HAIPSDKCHUE, SJICKTPUUECKOE COMPOTHBIICHUE, PA3HOCTh MOTCHIIMAIOB, 3JIEKTPOBHKYIIAs CHJIA,
pabota TOKa, WHAYKIMS MarHUTHOro 1oy, cuia Awmmepa, cuia JlopeHiia, HWHIYKTUBHOCTb KATYIIKH, OSHEPIHS
AIEKTPUYECKOTO0 W MArHUTHOTO TOJIEeH, Mepuoj M YacTtoTa KoneOaHwii B KoieOaTenTbHOM KOHTYpE, 3apsl U CHUJia TOKa B
Mpoliecce TapMOHUYECKUX AJICKTPOMArHUTHBIX KOJeOaHui, OKYyCHOE PaCCTOSHUE U ONTHYECKAsl CUJjla JTUH3bI, TIPU ONTUCAHUU
MPaBUWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HMCIOIB3YEMBIX BEJIMYMH, UX O0O3HAYCHUS U CAMHHIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUIHNHAMM;
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ONKCHIBATh WM3YYCHHBIC KBAHTOBBIC SBICHUS © TIPOIECCHI, WCHOAB3YSd (U3MUECKHE BEIMYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTA CBETA, IHEPTUSI U UMITYJILC (POTOHA, MEPUO/I MOTypaciajia, SHEPrus CBA3U
aATOMHBIX SIep, MPU OMHMCAHWH MPABUILHO TPAKTOBATh (PU3MUECKHA CMBICT HCIOJB3yEeMbBIX BEIMYHMH, UX OOO3HAYCHUS U
CAVHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE MAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTMMH BEITUYMHAMH, BBIYHCIIATH
3HaueHUE (U3NYECKON BEIUUMHBIL;

aHAJM3UPOBATh (PU3MYECKUE MPOIECCHI U SIBJICHUS, UCTIONB3Ys (HU3UUECKUE 3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI
MOCJICIOBATENILHOTO M TMapaJIeIbHOTO COCIUHEHHUS TPOBOJAHUKOB, 3akoH Jlxoyns—JleHia, 3aKOH AJIEKTPOMarHUTHOU
WHIYKIUHA, 3aKOH MPSMOJUHEHHOTO paclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAKCHHUS CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa,
ypaBHeHUe DWHIITeHHA i PoTtordderra, 3aKOH COXpaHEHUS! SHEPTUH, 3aKOH COXPAHCHHS UMIYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MAaCCOBOT0 YKCIIa, TOCTYyaThl bopa, 3aKOH pajiMoaKTUBHOTO pacraja, mpu 3TOM
paznuyath CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTEeMaTUYeCKOE BBIPAXKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
PUMEHUMOCTH;

OTIPENICIIATh HAPABJICHNE BEKTOPA MHAYKIIUM MAarHUTHOTO TIOJISI MPOBOTHHUKA C TOKOM, CUJIbI AMmIiepa U cuibl JIopeHria;

CTPOUTH U ONKCHIBATH U300pAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI MO0 MCCIEIOBAHUIO (PU3MYECKUX SIBICHUW W TMPOIECCOB C HCMOJIB30BAHHEM NPSIMBIX H
KOCBEHHBIX HM3MEpPEHUi: Mpu 3TOM (HOPMYIMPOBaTh MpoOJIeMy/3aady W TUIOTE3y Yy4yeOHOro 3KCIepUMEHTa, COOHpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUs, TPOBOIUTH OTBIT U (POPMYIIMPOBATH BHIBOBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIC U3MEPECHUS (DU3NYECKUX BEJIMYWH, MPU ATOM BBIOUPATh ONTUMAIBHBIN CIIOCOO
MU3MEpEHUs U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYHH C UCIOIB30BAHUEM MPSIMBIX U3MEPEHHI: MPU ATOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCUPOBATH PE3yNbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH B BUJE TAaOJIUIl U TPAPUKOB, €TaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIEeI0BaHNUS,

coOmroaTh npaBuiia 0€30MacHOTO TpyJa MPHU MPOBEACHUU UCCIEIOBAaHUI B paMKax y4eOHOro HSKCIIEpUMEHTa, YIeOHO-
WCCJIEIOBATEILCKOW M TIPOEKTHOW JEATENbHOCTH C HCIOIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JaOOpPaTOPHOTO
000pyTI0BaHMS;

32



pemarh pacu€THbIe 3a7a4u C SIBHO 3aJaHHOW (PU3MUECKOM MOJEIBIO, UCIIONb3Ys (PU3NUYECKHE 3aKOHBI U MPUHLUIIBI, HA
OCHOBE aHajiu3a YCIOBUS 3aJauyd BbIOUpPATh (PU3UYECKYI0 MOJAEINb, BBLACNATH (PU3NYECKHE BEIUYUHBI U (DOPMYJIBI,
HEeoOXonUMble i1 €€ pEIIeHHs, MPOBOAUTH PACUYEThl M OLICHMBATh PEAJbHOCTb IMOJIYYEHHOTO 3HAaYeHUs (U3HYECKOU
BEJINYMHBI;

pemaTe KadyeCTBEHHBIE 3aJa4d: BBICTPAMBATH JIOTMYECKHM HENPOTHBOPEUMBYIO IENMOYKY PACCYXAECHUU C OMOpPOM Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS;

UCIIOJIb30BaTh MpPU PEIIeHUH YYEeOHbIX 3a7ady COBpPEMEHHblE HH()OpPMAIMOHHBIE TEXHOJOTUU IS TIOUCKA,
CTPYKTYPUPOBaHHUS, MHTEPIIPETAllMUd U MpEACTaBiIeHUs y4eOHONW M HayYHO-HOMYISPHOW HH(POpPMAlUM, MOJYYEHHOU u3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

OOBSACHATh NPUHILIMIBI ICUCTBHUSI MAaIllMH, MIPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOTO
UCITOJIb30BAHUS B IOBCETHEBHOM KU3HU;

NPUBOJIUTH TMPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(QU3UKOB B pPa3BUTUE HAayKH, B OOBSICHEHHE
IPOLIECCOB OKPYKAKOLIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCNOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 0e30IacHOCTH IpH
oOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJII COXPAHEHUS 370POBbs U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO
IIOBEJICHMSI B OKPYKAIOLIEH Cpelie;

paboTaTh B IpyIIE C BBINOJHEHUEM PA3IUYHBIX COLMAIbHBIX POJIEH, IMJIAHUPOBATh pabOTy TPYMIIbI, PalMOHAIBHO
pacnpenensiate 00S3aHHOCTH M IUIAHUPOBATh JAESTENBHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJC€KBaTHO OLEHUBATh BKJIaJ
KaX/10r0 U3 yYaCTHUKOB I'PYIIIbI B pEIICHUE pacCMaTpUBaeMON IPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa 10 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
1 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 1 3 bubnuoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKue U JIEKTPOMArHuTHBIE 9 1 bubnuoreka [IOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 5 | bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
. 10 3
2.3 Ok https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnunoreka [JOK
) OTHOCHUTEJIIBHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6nmoreka [JOK
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bubmmoreka [{OK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A 5
3 TOMHOE A7Ipo https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

bu6moreka [IOK

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?fsj?;ffee;sigr?}iﬂlﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANUYECKOE OBECIHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Uapyrun B.M. nox pegakuueit [lapdentbeBoit H.A., Akiinonepaoe
obmectBo «M3narensctBO «IIpocBenienue»

» dusuka, 10 kinace/ Msikumes I'.41., byxosnes b.b., Corckuit H.H. non pengakuueit [lapdentoeBoit H.A., AkinonepHoe
obmectBo «M3marensctBO «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Junaktrndeckue Matepuaisl ais yuuresnei o cepuu Jluaus YMK I'. S. Makumesa. @uzuka (10-11) (b) nns 10-ro kimacca
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://efizika.ru/

http://sverh-zadacha.ucoz.ru/Virtual lab/10-7-vla.html

https://m.edsoo.ru
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