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NOACHUTENbHAA 3ANMNCKA

Mporpamma no ¢uM3nMKe Ha ypoBHe cpeaHero obuero obpasoBaHua paspaboTaHa Ha
OCHOBE MO/I0XKEeHMN M TpeboBaHMN K pesynbTaTamMm OCBOEHMA OCHOBHOM 06pa3oBaTesibHOWM
nporpammbl, npeactasneHHbix B ®rOC COO, a TakkKe c y4yétom denepanbHon pabouen
nporpaMmmbl BoCcnNUTaHuAa M KoHuenuuu npenogasBaHusa ydyebHoro npegmeta «Pusnka» B
obpa3oBaTenbHbIX oOpraHu3aumax Poccuiickoh  Pepepauumum, peanusyloOWUX OCHOBHbIE
obpa3oBaTenbHble NPOrPaMMbl.

Mporpamma no ¢wusmnke onpegenaetr obaAsaTeNbHOe nNpeaMeTHOe CcoAep)KaHue,
YCTaHaBAMBAET PEKOMEHAYEMYIO NOCNe[0BaTeNIbHOCTb M3y4YeHUs TeM U pasgenos yyebHoro
npegmeta C Y4€TOM MEXNPEeaMETHbIX M BHYTPUNPELMETHbIX CBA3EW, JIOTUKM y4debHoro
npouecca, BO3pacTHbiIXx ocobeHHocTelt obyyatowmxca. [porpamma no  ¢usMke [aét
npeAcTaBieHMe O UEeNAxX, CoaepKaHmm, obuwen ctpaternm obyyeHua, BOCMUTAHUA U Pa3BUTUA
obyyatowmxca cpeactsamu yyebHoro npeameta « PUsnKa» Ha yrnyba1EHHOM ypPOBHE.

M3yyeHne Kypca ©OU3MKM yrnybnéHHOro ypoBHA MO3BOAAET peann3oBaTb 3a4auu
NpPo¢peccMoHaNbHOM OPUEHTALMM, HANPABAEHO HA CO34aHUE YCNOBUM ANA NPOSABAEHUA CBOUX
WHTENNEKTYyaNlbHbIX M  TBOPYECKMX CNOCOBHOCTEM KaxAabiM obydarowmmcsa, KoTopble
HeobxoaMMbl ANA  NPOAO/KEeHMA o00pas3oBaHMA B opraHuMsaumax npodeccMoHabHOro
06pa3oBaHMA N0 PA3INYHBIM GUBNKO-TEXHUHECKMM N MHKEHEPHbBIM CNEeLNaNIbHOCTAM.

B nporpamme no ¢u3mnKe onpenenarnTcA NiaaHMpyemble pe3y/bTaTbl OCBOEHWMS Kypca
®U3MKM HA YypOBHe cpeAHero obuiero o06pasoBaHMA: JIMYHOCTHbIE, MeTanpeaMETHbIE,
npegmeTHble (Ha yrnybnéHHom ypoBHe). Hay4yHO-MeToa010rM4Yeckon OCHOBOW A5 pa3paboTku
TpeboBaHMN K NYHOCTHBLIM, MeTanpeaMeTHbIM U NpeaMETHbIM pe3yabTaTam obydatowmxcs,
OCBOMBLUMX Nporpammy Mo @¢usnMKe Ha ypoBHe cpeaHero obuiero obpa3oBaHMA Ha
yrnybnEHHOM ypOBHE, ABNAETCA CUCTEMHO-AEATENbHOCTHbBIM NOAXOA.

Mporpamma no ¢u13mKe BKAKOYAET:

NAaHUpyemble pPe3y/bTaTbl OCBOEHUA Kypca PU3MKKM Ha yrnybnéHHOM ypoBHE, B TOM
yncne npegMeTHble pe3yabTaTbl MO rogam obyyeHus;

coaepraHue yyebHoro npegmeta «Prsmka» no rogam obyyeHus.

Mporpamma no ¢u3MKe MMmeeT NMPUMEPHbLIN XapaKTep U MOXeT 6biTb MCNONAb30BaHa
yuntenamm GU3MKnM ANA coctaBaeHmna cBonx paboumx nporpamm.

Mporpamma no ©¢u3MKe He CKOBbIBAET TBOPYECKYID WHULMATUBY yuuTenen U
npefoCcTaBAAeT BO3MOMXHOCTU A/A peanus3aumm  pPasanyHbiX METOAMYECKMX MOAXO40B K
npenogasaHuio GM3MKM Ha yrnybnEHHOM YPOBHE MPU YC/IOBMWU COXPaHEHMA 0b6A3aTesIbHOM
YacTu coaeprKkaHma Kypca.

dun3nKa KaK HayKka o Hanbosee obLWMX 3aKOHAX NPMPOAbI, BbICTyNasa B KayecTse y4ebHoro
npeameTa B LWKOAE, BHOCUT CYLLECTBEHHbIM BKAa4 B CUCTEMY 3HaHWUIM 06 OKpyrKatolwem mupe.
LLIKONbHBIA KypCc ©OU3MKM — CUCTEMOODBPA3YOWMIA ANA  eCTeCTBEHHO-HAYYHbIX Y4ebHbIX
npeAMeToB, MNOCKO/NbKY @U3NYECKME 3aKOHbl JfieaT B OCHOBE MNpPOLECCOB U ABMEHWUM,
n3yyaembix Xumuen, buonoruei, dpusmndeckon reorpadmen n actpoHoMmmnen. Micnonb3oBaHme U
aKTMBHOE npuMeHeHne OGU3MYECKMX 3HaAHMW ONpeaennno Xapaktep u OypHoe passuTue
pa3Hoobpa3HbIX TEXHONOMMIN B chepe SHEPreTMKM, TPaHCNOPTa, OCBOEHUA KOCMOCA, NONYYEeHUA
HOBbIX MATepPUaNoB C 3a4aHHbIMK CBOMCTBAaMU. MN3yyeHne PU3MKM BHOCUT OCHOBHOM BKNapg, B



dbopMmnpoBaHME €eCTEeCTBEHHO-HAy4YHOW KapTWHbl Mupa obyvatoweroca, B ¢dopmMupoBaHue
YMEHUM MPUMEHSATb Hay4YHbIA METOA MO3HAHWUA NMPU BbINOJIHEHNUM UMW Y4EeOHbIX UCCIeA0BaHNINA.

B ocHoBY Kypca dU3NKKN Ha ypOBHE cpedHero obuero o6pasoBaHUA NONOXKEH pAg UAEN,
KOTOPble MOXHO pacCMaTpMUBaTb Kak NPMHLUMMbI €ro NOCTPOEHMA.

Udesa yenocmHocmu. B cOOTBETCTBUM C HEWN KYPC ABNAETCA NOTMYECKM 3aBEPLUEHHBIM, OH
COAEPXKUT MaTepuan U3 Bcex pasaenos GU3NKM, BKAKOYAET KaK BOMPOCHI KNACCUYECKOM, TaK U
COBPEMEHHON PUIMKMN.

Udea ezeHepanusayuu. B cooTBeTCTBUM C Hell maTepuan Kypca OU3MKM 0O6begUHEH
BOKpPYr ¢um3myecknx Teopuin. Begywmm B Kypce ssnsetca popmupoBaHMe NpeacTaBAeHUr o
CTPYKTYPHbIX YPOBHAX MAaTEPUM, BELLLECTBE U NOJE.

Udes  eymaHumapuszayuu. EE  peanusaums  npegnonaraer  UCNoO/ab3oBaHWe
rYMaHUTApPHOro noTeHumana ¢GuU3MYECKOM HAyKM, OCMbICIEHME CBA3M pPasBuUTMA PU3SUKKM C
pa3suTnem obLLecTBa, a TaKKe C MUPOBO33PEHYECKMMM, HPABCTBEHHLIMU U IKONOTMYECKMMMU
npobaemamum.

Udea npuknadHoli HanpasneHHocmu. Kypc usMKkM  yrnybnéHHOro  ypoBHA
npegnonaraetT 3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMX U TEXHONOTMYECKUX MPUIONKEHNI
N3y4YeHHbIX TEOPUIA N 3aKOHOB. pKn 3TOM paccMaTPUBAIOTCA Ha YPOBHE 06X NpeacTaBAEHN
N coBpeMeHHbIe TEXHUYECKNE YCTPOICTBA, U TEXHOIOTUN.

Udes 3konozuzayuu peanunsyetcs NocpencTBOM BBEAEHUA 3/1EMEHTOB COAepXKaHus,
NOCBALLEHHBIX 9KONOrMYEeCKMM Npobaemam COBPEMEHHOCTM, KOTOpble CBA3aHbl C Pa3BUTUEM
TEXHUKM U TEXHONIOTUN, a TaKkKe obcyxaeHna npobiem paumMoHaAbHOro NPUPOAON0b30BaHMUA
W 3KoN0orMyeckom 6esonacHoCTy.

OcBoeHMe cofeprkaHMA Nporpammbl No GU3MKe AO0KHO ObITb MOCTPOEHO Ha NPUMHUMNAX
CUCTEMHO-AeATENbHOCTHOIO noaxoga. Ana ¢u3MKn peanmsauma sTUX NpUMHUMNOB 6asmpyeTtca
Ha MCNONb30BAHUM CaMOCTOATE/IbHOIO SKCNEPUMEHTA KaK NOCTOAHHO AeKcTaytowero ¢akTopa
yyebHoro npouecca. [AnAa yrnybnéHHOro ypoBHA — 3TO CUCTEMA CaMOCTOATE/IbHOMO
YYEHMYECKOTO 3KCMEepUMEHTa, BKAOYalowero GpPOHTaNbHblIE YYEHUYECKMe OnbiTbl  MNpU
M3y4eHMM HOBOro martepuana, nabopatopHble paboTbl u paboTbl NpakTUKyma. Mpu 3aTom
BO3MOXHbI ABa cnocoba peannsaumm GU3NYECKOro NpPakTUKyma. B nepBom cnyyae nNpakTUKym
nposoautca nmbo B KoHue 10 n 11 knaccos, nMbo nocne nNepsBoro v BTOPOro MOAYrOAWA B
KaXKAOM M3 3TWUX KnaccoB. Btopoi cnocob — 310 uHTerpaumsa paboT npakTMKyma B cucTemy
nabopatopHbIx paboT, KOTOpble NPOBOAATCA B NpoLecce M3ydyeHUA pasaena (temol). Mpu aTom
nog, pabotamu NpPakTMKYMa MNOHMMAETCA CaMOCTOATeNbHOEe WCCAeA0BaHWe, KOTopoe
NPOBOAUTCA NO PYKOBOACTBY CBEPHYTOro, 0606WEHHOro BMAaa 6e3 NowaroBo MHCTPYKLUN.

B nporpamme no ¢pusnKe cuctema y4eHMYECKOro sKcnepumeHTa, nabopaTtopHbix paboT n
NpPaKTUKyMa npeacTaB/ieHa eauHbIM nepevyHem. Boibop TemaTuKkm ana sTux BUAOB yY4EeHUYECKMX
NpPaKTUYecknx paboT ocylwecTBAAETCA Y4aCTHMKaMK 06pa3oBaTeNbHOro mpouecca Mcxoasa u3
ocobeHHOCTel MNOYpPOYHOrO NNAHMPOBAHMA W OCHAWLEHMA KabuHeTa ¢usmku. lNpu 3TOM
obecneumBaeTca OBMageHWE OOYYAOLMMUCA YMEHUAMM MPOBOAUTb NPAMbIE U KOCBEHHbIE
N3MepeHua, UccneaoBaHMA 3aBUCMMOCTEN GU3NYECKMX BEeIMYMH M MOCTAHOBKY OMbITOB MO
NpoBepKe NpesNoXKeHHbIX TMnoTes.

bonblwoe BHMMaHWeE yaenaeTca peleHnto pacy€éTHbIX U KavyecTBeHHbIX 3agad. pu atom
ONA PACYETHbIX 33434 NPUOPUTETOM ABNAIOTCA 33a4a4YM C ABHO 33[43aHHOM U HEABHO 3a4aHHOWM



du13nyeckon moaenvto, NO3BONAOLWLME MPUMEHATL U3YYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTU KakK
M3 O4HOrO pasgena Kypca, Tak U UHTErpupysa NpMMeHeHue 3HaHWM U3 pasHbix pa3genos. Ons
KauecTBEHHbIX 3a4ay MNPUOPUTETOM ABAAIOTCA 33a4aHMA Ha obbacHeHWe/npepacKkasaHue
NpoTeKaHMA GU3MYECKUX ABNEHMI U MPOLLECCOB B OKPYKAMOLWLEN XKM3HU, Tpebytowme Bbibopa
dun3nyeckon moaenmn gna CUTyaunmn NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBetctBuM ¢ TpeboaHuamm SroC COO K MaTepuasibHO-TEXHUYECKOMY
obecneyeHunto yyebHoro npouecca Kypc Gu3MKn yraybneéHHOro ypoBHA HA YPOBHE CpeaHero
obuwero obpasoBaHMA AO/KEH M3y4yaTbCA B YCNOBUAX NPeAMETHOro KabuHeta. B KabuHete
OM3MKN  JoMmKHO 6bITb Heobxoaumoe nabopaTopHoe obopyaoBaHWe A/1A BbINOJHEHUS
YKa3aHHbIX B nporpamme no ¢u3MKe yYeHUYEeCKUX OMnbiToB, NabopaTopHbix pabot u pabot
NPaKTUKYMa, a TaKKe AeMOHCTpaLMoHHOe obopyaoBaHme.

[emoHcTpaunoHHoe obopyaoBaHue ¢opmUpyeTca B COOTBETCTBMM C  MPUHLUMNOM
MWHUMA/IbHOM [0CTAaTOYHOCTU U obecneynBaeT NOCTAHOBKY NePeYnCIEHHbIX B Mporpamme no
dU3NKe KNOYEBbIX AEMOHCTPAUUM ANA UCCNeA0BaHMA M3YyYaeMblX ABNEHUI UM MPOLLECCOB,
3MNUPUYECKUX U GYHAAMEHTANbHbIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUA.

NNTabopatopHoe obopyaoBaHWe AN YYEHUYECKUX MpPaKTUYeCKux pabot dopmupyetca B
BMAE TEeMATMYECKMX KOMMNEKTOB M obecneymBaeTcAa B pacyéte OA4HOrO KOMMAEKTa Ha AByX
obyyatowmxca. TemaTUyeckme KOMMNJIEKTbl NabopaTopHoro obopyaoBaHMA A0MKHbI ObITb
NMOCTPOEHbl HA KOMMJIEKCHOM MCMNO/Nb30BAaHUM aHANOroBbIX U LMPPOBbLIX NPMOOPOB, a TaKkKe
KOMMbIOTEPHbBIX U3MEPUTENBHBIX CUCTEM B BUAE LMdPOBLIX Nabopatopuii.

OCHOBHbIMW LeNAMM U3yyeHns Gpusnkm B obem o6pas3oBaHMmM ABAAIOTCA:

bopMMpOBaHME UHTEPECA U CTPEMIEHUA 0OYYAIOLLMXCA K HAYYHOMY U3YYEHUIO NPUPOLbI,
pa3BUTUE UX MHTENNIEKTYAIbHbIX M TBOPYECKNX cnocobHocTel;

pa3BuTMe nMNpeacTaBAeHUM O Hay4yHOM MeToge Mo3HaHuA U GopmMMpOBaHME
NCCNefoBaTENbCKOTO OTHOLLIEHMA K OKPYKAIOLWMNM ABIEHUAM;

bopmMMpOBaHME HAYYHOrO MMPOBO33PEHUA KaK pesynbTaTa M3yYeHUA OCHOB CTPOEHMA
MaTepum u pyHOAMEHTANIbHbIX 3aKOHOB GU3NKK;

dbopMHnpoBaHME YMEHUIA OODBACHATb SIBNEHMA C MCNONb30BaHMEM PUINYECKUX 3HAHUN U
Hay4HbIX JOKA3aTe/bCTB;

dopmmnpoBaHMe NpeacTaBNEeHUN O Poan GU3MKKM ONA Pa3BUTUA APYTUX eCTeCTBEHHbIX
HayK, TEXHWUKU U TEXHONIOTUIA;

pasBuMTME nNpPeACTaBleHMA O BO3MOMHbIX cdepax bObyayueld npodeccmoHaibHoM
[eATeNbHOCTH, CBA3AHHbIX C (M3MKOW, NOArOTOBKA K [AanbHeilwemy o6yyeHWO B 3TOM
Hanpas/ieHUN.

[ocTukeHne aTux uenen obecneymBaeTcs pelleHMeM CeAyrolWmMX 3agady B npouecce
n3yyeHmna Kypca GM3MKM Ha YPoBHe cpeaHero obuiero obpasoBaHus:

npuobpeTeHne cUcTeMbl 3HaHWI 06 0BWMX U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOopUAX, BKOYAA MEXAHUKY, MONIEKYNAPHYIO GU3UKY, SNEKTPOANHAMMKY, KBAHTOBYIO GU3MKY U
3NEeMEeHTbI acTPOU3UKK;

dopmmnpoBaHME YMEHWN NPUMEHATb TeopeTUYeckue 3HaHuA Ana  obbACHeHMA
dM3MYECKMX ABNEHWMI B NpUPOAE U ANA NPUHATUA NPAKTUYECKUX pelleHni B NOBCeAHEBHOM
KU3HU;



0oCcBOEHMEe CcnocoboB pelleHMA pPas/nUYHbIX 3afa4 C ABHO 3aZaHHON pu3nyeckomn
MOZEeNblo, 33aZay, NoApPasyMeBalOLWMX CAMOCTOATE/IbHOE co34aHne GU3NYEeCKoM moaenu,
afeKBaTHOM yCN0BMAM 334341, B TOM YUC/Ie 3334 MHKEHEPHOTO XapaKTepa;

NOHMMAHNE (GU3MYECKMX OCHOB WM MPUHUMNOB AEWUCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHO/IOTMYECKMX NPOLLECCOB, UX BIMAHUA Ha OKPYXKAIOLWLYHO cpeay;

OBNlAJEHNE METOAAMM CaMOCTOATENbHOIO MJIAHUMPOBAHUA U NpoBeAeHUA GU3NYECKUX
S3KCNEPMMEHTOB, aHanAu3a W MHTepnpeTaumm uHOGOpMaLMK, ONpeseNneHUs [OCTOBEPHOCTU
NOJly4EHHOrO pPe3yNbTaTa;

CO34aHWEe YCNOBWUI ONA Pa3BUTUA YMEHUN NMPOEKTHO-UCCNeA0BaATEIbCKON, TBOPYECKOM
OEATeNbHOCTH;

pasBuTME MHTEpEca K chepam npodeccuoHaIbHOM AeATeNbHOCTH, CBA3AHHOMN C PUIMKOIA.

B cooTtBeTctBUM € TpeboBaHMAMKU PTOC COO yrnybnEHHbIN YPOBEHb U3y4yeHUA y4ebHOoro
npeameta «dusnka» Ha ypoBHe cpeaHero obuiero obpasoBaHMA BbIbMpaeTca obyyatowmmmcs,
NAAHUPYIOLWNMMKU  NPOJONKEHME 06pa3oBaHMA MO CNELMaNbHOCTAM  (U3UKO-TEXHUYECKOTO
npoduns.

Ha wu3yyeHne ousukn (yrnybnéHHbIt ypoBEHb) HA YpOBHE cpeaHero obulero
obpazoBaHua otBoauTCcA 345 yacos: B 10 Knacce — 175 yacos (5 yacos B Hegento), B 11 knacce —
170 yacos (5 yacos B Hegenio).

Mpepnaraembli B nporpamme no ¢pusmKe nepeyvyeHb NabOpPaTOPHbLIX M NPAKTUYECKMX
paboT ABNAETCA PEKOMEHAOBaHHbIM, y4yuTeNb AenaeT Bblbop nposefAeHMA NabopaTopHbIX
paboT 1 ONbITOB C Y4ETOM MHANBUAYANbHbIX 0COBEHHOCTEN 0byYatoLWMXCA.



COAEPXAHUE OBYYEHUA
10 KNACC

Paspen 1. HayuHblii meToa NO3HaHUA NPUPOAbI.

®dusnka — dyHAamMeHTaNbHaA Hayka O npupoae. HayyHbli meTog NO3HaHMA U MeToAbl
nccnenoBaHMa GU3NYECKUX ABAEHUN.

JKCNepMMEHT M Teopua B NpoLecce No3HaHUA npupoapl. HabnogeHue v skcnepmMMeHT B
dum3mKe.

Cnocobbl M3mepeHus GU3MYECKUX BEIMYUH (aHANorosble U LUPPOBbIE U3MEPUTE/IbHbIE
Npu60opPbl, KOMMNbIOTEPHbIE AAaTYNKOBbIE CUCTEMDI).

MorpelwHoCTN namepeHunit GUsnyeckux BennumH (abcontoTHas U OTHOCUTENIbHAA).

MogennpoBaHme GM3MYECKUX SABAEHUIN U NpoLeccoB (MaTepuanbHaa ToYKa, abcontoTHO
TBEpAOE Teno, WuaeanbHas MUAKOCTb, MAEaNbHbIA ra3, ToyeuyHbld 3apsg). [unoTesa.
®Pun3nyecKknii 3aKOH, rpaHNLbl er0 NPUMEHMMOCTU. PU3nYecKan Teopus.

Ponb u mecto ¢pu3MKku B GOPMUPOBAHUM COBPEMEHHOM HayyHOM KapTUHbI MUpa, B
NPaKTUYECKON AeATEeNbHOCTU NOAEN.

YueHuueckulii akcnepumeHm, nabopamopHbie pabomebl, NPAKMUKYM.

MN3mepeHne cuAbl TOKA W HaMNpAXEeHWA B LEnuM MNOCTOAHHOTO TOKa NpuM MOMOLM
aHaNoroBbIX N UMPPOBbLIX U3MEPUTENbHBIX NPUBOPOB.

3HakomcTBO ¢ undposon nabopatopueirt no dusnke. Mpumepbl U3mepeHna GU3NYECKNX
BEJINYMH NPU NOMOLLM KOMMbIOTEPHbIX AAaTYNKOB.

Paspgen 2. MexaHuKa.

Tema 1. KuHemamuka.

MexaHuyeckoe auKeHMe. OTHOCUMTENbHOCTb MEXaHMYECKOro ABuXeHuA. Cuctema
OTCYéTa.

Mpamana n obpaTHan 3a43a4M MEeXaHUKM.

Paguyc-BeKTOp MaTepuasbHON TOYKM, €ro MPOEKUMM Ha OCU CUCTEMbI KOOpAMHAT.
TpaeKtopwusa.

MepemelleHne, CKOPOCTb (CpeaHsA CKOPOCTb, MFHOBEHHAA CKOPOCTb) M YCKOpPEHue
MaTepMaNbHOM TOYKM, UX NPOEKLMN HA OCU CUCTEMbI KOOPAMHAT. CNoXKeHne nepemeLLeHnin u
CNOXKEHME CKOPOCTEN.

PaBHOMepHOEe M pPaBHOYCKOPEHHOE MPAMOJIMHENHOE ABMMKEeHMe. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTU, YCKOPEHUA U NYTU MATEPUASIbBHOMN TOUKM OT BPEMEHU U UX FPadPUKN.

CesobogHoe nageHune. YckopeHune cBobogHOro nageHus. [suxkeHue tena, bpoleHHoro
noA yrnom K ropusoHTy. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHMA MaTepManbHOM TOYKM
OT BPEMEHU U UX FPpaduKu.

KpuBonnHenHoe asukeHune. [IBUKeHNE MaTePUANbHOM TOYKM NO OKPYKHOCTU. YI10BadA u
NIMHeMHaa ckopocTb. Mepunoa n yactota obpaweHuns. LleHTpocTpemutenbHoe (HopmanbHoe),
KacaTenbHoe (TaHreHuWanbHoe) M NOHOEe YCKOPEeHWe MaTepuanbHOM TOYKN.

TexHUYecKkne YyCTpPOMCTBA W TEXHONOTMYECKME MPOLEeCcCbl: CNUAOMETP, ABUKEHUe
CHApALOB, LUENHble, LWecTepéHYaTble N peMEHHble Nnepeaayn, CKOPoCTHble NNPTbI.

AdemoHcmpayuu.



Mogaenb cuctembl OTCHETA, MANKOCTPALMA KUHEMATUYECKNX XaPAKTEPUCTUK OBUKEHUA.

Crnocobbl nccnenoBaHMA ABUKEHWUIA.

NnntocTpauma npeaenbHOro nepexoaa  UsmepeHme MrHoBEHHOW CKOPOCTMU.

Mpeobpa3oBaHne ABUKEHUIM C UCNOb30BAaHMEM MEXAHMU3MOB.

MageHwe Ten B BO3Ayxe M B Pa3perKeHHOM NPOCTPAHCTBeE.

HabntogeHne asukeHns Tena, 6poweHHOro nog, yraom K ropusoHTy U TOPU30OHTaNbHO.

HanpasneHmne CKOPOCTM NPU ABUKEHNM MO OKPYHKHOCTH.

Mpeobpa3oBaHWe yr10BOM CKOPOCTU B peayKTope.

CpaBHeHMe nyTei, TPAaeKTOPWUIA, CKOPOCTEN ABUKEHMA OAHOIO M TOrO Xe Tesa B PasHbIX
cMcTemax oTcyéra.

YueHuueckulii akcnepumeHm, nabopamopHsie pabomebl, NPAKMUKYM.

N3yyeHMe HEPaBHOMEPHOIO ABMMKEHMA C LIEe/Iblo ONpeaeneHna MrHOBEHHOM CKOPOCTH.

N3mepeHne YyCKOpeHMa npu  NPAMOAMHENHOM PaABHOYCKOPEHHOM ABWMMKEHMU MO
HAKNOHHOM NNOCKOCTW.

NccneposaHme 3aBUCUMOCTM NYTK OT BPEMEHU NPU PaBHOYCKOPEHHOM OBUXKEHUN.

N3mepeHne ycKopeHua cBoboOAHOro nafdeHWsa (PeKomMeHAOBAHO WCMNO/b30BaHME
umdposoit nabopaTopun).

N3yuyeHne aBukeHUs Tena, GpoLWEeHHOro ropusoHTanbHO. MpoBepKa rmMnoTesbl 0 NPAMON
NPONOPLMOHANIbHOM 3aBUCUMOCTU MEXKAY Aa/IbHOCTbIO MNOIETA U HAaYa/lbHOW CKOPOCTbIO TeNa.

N3yyeHMe ABUKEHUA TeNA NO OKPYKHOCTM C NOCTOSSHHOM NO MOAY/1H0 CKOPOCTbIO.

UccnepoBaHMe 3aBUMCMMOCTM MNepuoaa obpalleHMs KOHWMYECKOro MasTHMKA OT ero
napameTpos.

Tema 2. lJuHamuka.

MepBbin 3aKOH HbloTOHa. MHepumnanbHblie cucTtembl OTCYETA. MPUHLMN OTHOCUTENIBHOCTHU
Fanunes. HemHepumanbHble cMCTEMbI OTCYETA (ONpeaeneHne, NpUMepbl).

Macca Tena. Cuna. lMpuHUMN cynepnosnumn cun.

BTopoit 3aKOH HbloTOHa 418 MaTepuanbHOM TOYKM.

TpeTunit 3aKOH HblOTOHa A8 MaTepuanbHbIX TOYEK.

3aKOH BCEMUPHOIO TArOTEHUA. IKBUBANEHTHOCTb FPAaBUTALMOHHOM M MHEPTHOM Macchl.

Cuna TAXKeCTU. 3aBUCMMOCTb YCKOpPeHMA CBOOOAHOrO MafeHuMAa OT BbICOTbl Hag,
NMOBEPXHOCTbIO MJIAaHETbl U OT reorpadmyeckon WKpPoTbl. [BuKeHue HebecHbIXx Ten u ux
CNYTHWKOB. 3aKoHbl Kennepa. MNepBaa KOCMUYECKAA CKOPOCTb.

Cwna ynpyroctu. 3aKoH lNyka. Bec Tena. Bec Tena, ABUKYLLETOCA C YCKOPEHUEM.

Cuna TpeHua. Cyxoe TpeHue. Cuaa TPEHMA CKOJIbXKEHMA U CUNA TPEHMA MOKOA.
KoadppuumneHT TpeHns. Cnna conpoTMBAEHUS NPU ABUKEHUWU Tena B MUAKOCTU WUAM rase, eé
3aBMCUMOCTb OT CKOPOCTU OTHOCUTE/IbHOTO ABUMKEHUA.

Jasnenune. NTmgpocratnyeckoe gasneHue. Cuna Apxmmega.

TexHN4yeckne YyCTPOMCTBA M TEXHONOINMYECKME MPOLLECCbl: MNOAWMMHUKK, OBUMNKEHUE
MCKYCCTBEHHbIX CMYTHUKOB.

AdemoHcmpayuu.

HabntogeHue asuKeHUa Ten B UHepPLManbHbIX U HEMHEPLUMAIBbHBIX CUCTEMAX OTCYETA.

MpUHUMN OTHOCUTE/IBHOCTH.



KayeHne AByx UMAWHAPOB WAM LIAPOB PA3HOM MacCbl C OAMHAKOBbIM YCKOPEHWeMm
OTHOCUTENbHO HEMHEPLMAIbHOM CUCTEMbI OTCYETA.

CpaBHeHMe PaBHOAEMCTBYIOLWLEN MPUIOMKEHHbIX K TeNy CUMA C NPOM3BEAEHMEM MacCChbl
TeNa Ha ero yCKopeHue B MHePLUMANbHOM CUCTEME OTCYETA.

PaBeHCTBO CUA, BO3HMKAIOWMX B pe3ynbTaTe B3aMmMOAencTBnA Ten.

N3mepeHne macc No B3aMmoaencTeuio.

HesecomocTb.

Bec Tena npu ycKopeHHOM noagbéme 1 NageHuu.

LleHTpobeKHble MexaHU3MblI.

CpaBHeHMeEe CUN TPEHUA NOKOSA, KAYEHUA U CKONIbXKEHUSA.

YueHuueckulii akcnepumeHm, nabopamopHsie pabomebl, NPAKMUKYM.

N3mepeHne paBHOAENCTBYIOLLEN CUN NPU ABUNKEHUN BPYCKA NO HAKNOHHOW NJIOCKOCTMU.

MpoBepKka rMNoTesbl O HE3aBMCMMOCTM BPEMEHM ABUMKeHUA Opycka NO HaKNOHHOWM
NAOCKOCTM Ha 33aHHOE PacCToAHME OT ero Macchbl.

NccnepoBaHne 3aBUCMMOCTU CUA YNPYroCTUM, BO3HUKAOWMX B MPYXKUHE U Pe3rHOBOM
obpasue, ot nx gedbopmauuu.

MN3yyeHne aBUKEHUA CUCTEMbI Te/, CBA3AHHbIX HUTBIO, NEPEKMHYTOM Yepes NErknin 610kK.

N3mepeHune KoadpdnuMeHTa TpeHUA No BENNYMHE YIN0BOro KoaddpuumeHTa 3aBUCMMOCTH
Fro(N).

NccnepoBaHne paBMKeHMA Opycka NO  HAK/JAOHHOM NAOCKOCTM C  MepeMeHHbIM
KO3pDMUMEHTOM TPEHMUSA.

N3ydeHune aBUKEHUA rpy3a Ha Basy C TPEHUEM.

Tema 3. CmamuKka meépooz2o mena.

AbcontoTHO TBEpPAOeE Teno. [MocTynatenbHOe M BpallaTeibHOEe ABUXKEHMe TBEPAOro Tena.
MOMEHT CMNbl OTHOCUTENIbHO OCK BpaleHuA. Mnevyo cunbl. CnoXKeHMe CUA, NPUNOKEHHbIX K
TBEpPAOMY Teny. LleHTp TaXKecTn Tena.

Ycnosua paBHoBecuA TBEPAOro Tena.

YcTonumeoe, HeycToinumBoe, 6e3pasinyHoe paBHOBeCKE.

TexHU4ecKkne yCcTPOMCTBA U TEXHOJIOTMYECKUE MPOLECChl: KPOHLITENH, CTPOUTENbHbIN
KpaH, pewéTyaTble KOHCTPYKLUUMK.

AdemoHcmpayuu.

YcnosuA paBHoBecuA.

Buabl paBHoBecuA.

YueHuveckuli aKcnepumeHm, nabopamopHsie pabomeoi, MPAKMUKYM.

NccnepoBaHue ycnoBuii paBHOBECUA TBEPAOrO TeNa, MMEKOLWEro OCb BPALLEHUA.

KoHcTpynpoBaHMe KPOHLUTEMHOB M PAcYET CUA YNPYroCTy.

N3yyeHune yCcTOMUMBOCTM TBEPAOTO TE/IA, MMEIOLWEro NaoLWwaab onopbl.

Tema 4. 3aKOHbI COXPAHEHUA 8 MeXAHUKe.

Mmnynbc matepmanbHOM TOYKW, CUCTEMbI MaTepuanbHbIX ToveK. LleHTp macc cuctemsl
MaTepunanbHbIX TOYeK. Teopema 0 ABUMKEHUU LEeHTPa macc.

Mmnynbc cunbl U U3BMEHEHWE MMNYbCa Tena.

3aKOH COXpaHeHMA umnynbca.

PeaKTneHoOe aBuKeHue.



MOMEeHT Mmny/abca MaTepuanbHOM TO4YKWU. [lpeacTaBneHWE O COXPaHEHUUM MOMEHTa
MMNYNbCa B LEeHTPasibHbIX MONAX.

PaboTa cuibl HA MasioM M Ha KOHEYHOM nepemelLeHnn. Fpaduryeckoe npesncraBneHune
paboTbl CKAbI.

MowWHOCTb CUANbI.

KnHeTnueckaa aHeprva matepuanbHOM TOUKU. Teopema 06 M3MEHEHUWU KMHETUYECKOM
3HepPrumn maTtepuranbHOM TOUKW.

MoTeHuManbHble U HenoTeHuManbHble cuabl. MNoTeHuManbHaa aHeprua. MNoTeHunanbHas
sHeprma ynpyro aepopmMmnpoBaHHOM NPyXUHbI. MoTeHUnanbHaA sHeprusa Tefa 8 04HOPOAHOM
rpaBuTauMoHHOM nose. lMoTeHumManbHaa aHeprua Tena B rpaBUTaLMOHHOM NoJie 04HOPOAHOro
Wwapa (BHyTpW 1 BHe wapa). BTopaa KocmMuyeckas ckopocTb. TpeTbss KOCMUYECKasA CKOPOCTb.

CBA3b paboTbl HEMOTEHUMANBHbBIX CUA C USMEHEHUEM MEXAHUYECKON SHEPTUN CUCTEMDI
TeN. 3aKOH COXPaHEHUA MeXaHUYeCKOoM SHepPruu.

Ynpyrue v Heynpyrme CTONKHOBEHMUA.

YpaBHeHne BepHynnun ana naeanbHOM KUAKOCTM KaK CNeACTBME 33aKOHA COXPAHEHWUA
MeXaHUYECKOMN IHEPTUMN.

TexHMYecKne yCTPOMCTBA U TEXHOOTMYECKME MPOLLECCbl: ABUXEHME pPaKeT, BOAOMET,
KONEp, NPYXUHHbI NUCTONET, TMPOCKoN, GUrypHOEe KaTaHWe Ha KOHbKax.

AdemoHcmpayuu.

3aKoH coxpaHeHua nmnybcea.

PeakTuBHOe agueHue.

N3mepeHne MOLHOCTU CUIbI.

N3meHeHWe sHeprum Tena npu coBepLlueHnm paboTobl.

B3anMmHble NpeBpaleHNA KMHETUYECKOM U NOTEHLMANbHON 3HEepPrui npu AencTBUU Ha
TE/10 CUAbI TAXKECTU U CUANbI YIPYTrOCTH.

CoxpaHeHne aHeprnn npu cBo60AHOM NaZeHUN.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomeol, MPAKMUKYM.

N3mepeHne nmnynbca Tena no TOpMO3HOMY NyTH.

N3mepeHune cunbl TATU, CKOPOCTU MOAEIN SNEKTPOMODOUNA U MOLLLHOCTU CUJbI TATK.

CpaBHeHMe U3MeHeHUA UMMYAbCa Tena C UMMYAbCOM CUJIbI.

NccnepoBaHne coxpaHeHMa MMnyabca NPy ynpyrom B3auMoaencTBumm.

N3mepeHne KNHETUYECKOWN IHeprumn Teaa No TOPMO3HOMY NyTw.

CpaBHeHWe U3MEeHEHWUA NOTEHLUNANBbHOM SHEPTUN NPYKUHBI C PabOTOM CUbI TPEHUA.

OnpeaeneHne paboTbl CUAbI TPEHMA NPU ABUMKEHUWN T€Na NO HAKNOHHOM NJOCKOCTU.

Paspen 3. MoneKkynapHasa pusmka u TepmoguHammkKa.

Tema 1. OcHOBbI MOEKYAAPHO-KUHeMu4ecKol meopuu.

OCHOBHbIE MO/IOXKEHUS  MONEKYNSAPHO-KMHETUYecKo Teopun (MKT), ux onbiTHOE
obocHoBaHue. Andoy3una. bpoyHoBcKoe ABUKEHWME. XapaKTep ABUMKEHUA U B3aMMOLENCTBUA
YyacTuy BewectBa. Moaenun CTpOeHUA ras3os, KUAKOCTEN U TBEPAbIX TeEN N 0ObACHEHNE CBOMCTB
BElLecTBa Ha OCHOBe 3TUX Mogenei. Macca M pasmepbl mosekyn (atomos). KonmyecTtso
BewecTtsa. lNocTtoaHHaa Asoragpo.

Tennosoe paBHoBecue. TemnepaTypa U crnocobbl e€ nsmepenua. LLkana Temnepatyp
LUenbcus.



Mogenb uMAeanbHOrO rasa B MOJIEKYNAPHO-KMHETUYECKON TEOpPMWU: YacTuLbl rasa
OBVXKYTCA XaOTUYECKM U He B3aUMOLENCTBYIOT APYT C APYTOM.

[a30Bble 3aKOHbl. YpaBHeHue MeHaeneeBa—KnanerpoHa. AbcontoTHaa TemnepaTypa
(wkana TemnepaTyp KenbBuHa). 3akoH [anbToHa. M3onpoueccbl B wMaeanbHOM rase ¢
NOCTOAHHBIM KOJINYECTBOM BellecTBa. [padnyeckoe npeacraBaeHne N30NPOLLECCOB: N30TEPMA,
nsoxopa, n3obapa.

CBA3b MeXay [AaBNeHMEM W cpefHen KUHEeTUYECKOM 3SHepruen nocTynatesibHoro
TENNOBOrO ABWXEHUA MOJMEKYN uAeanbHOro rasa (OCHOBHOE YypaBHEHME MOJIEKYNAPHO-
KMHETUYECKOM TeEOPUUN NaeaNbHOro rasa).

CBA3b abCoOMOTHOM TemnepaTtypbl TEPMOAMHAMUYECKOM CUCTEMbI CO  CpedHew
KMHETUYECKOM 3Heprmein NocTynaTelbHOro TeNA0BOrO ABUMKEHUA €€ YaCTULL.

TexHU4YecKne yCTPoOCTBA W TEXHONOTMYECKME MPOLECChl: TepMOMEeTp, bGapomeTp,
nony4yeHMe HAaHOMATEPUASIOB.

AdemoHcmpayuu.

Mogenn asuxeHua 4acTmy, BeWecTBa.

Moaenb 6POYHOBCKOro ABUMKEHMUA.

Buaeoponunk ¢ 3anncbio peanbHOro 6poyHOBCKOrO ABUMKEHMUS.

Onddysns Kuakocrein.

Mogenb onbiTa LUTepHa.

MputaxeHWe monekyn.

Mogaenun KpucTannmyecknx peLléTok.

HabnioaeHune u nccneposaHme M3onpoLLECCOB.

YueHuueckulii akcnepumeHm, nabopamopHbsie pabomebl, NPAKMUKYM.

MccnepoBaHue npouecca YCTaHOBAEHWUA TENAOBOrO pPaBHOBECUMA NpuU TenaoobmeHe
MEXKAY ropsyYen n XonoaHoM BOAOM.

N3yyeHne wun30TepmMMYECcKoro npouecca (peKomeHAOBAHO WCNOAb30BaHME UUGPOBOWA
nabopartopun).

MN3yyeHMe M30XOpHOro npoLecca.

MN3yyeHmne nsobapHoro npouecca.

MNpoBepKa ypaBHEHUA COCTOAHMA.

Tema 2. TepmoduHamuKa. Tennosbie MAWUHbI.

TepmogMHammyecKas (Ta) cMcTema. 3apaHue BHELWHMUX  YC/IOBUM ana
TEPMOAVMHAMMYECKON  CUCTEMbl. BHewHMe U BHyTpeHHMe napameTpbl. [lapameTpbl
TEPMOANHAMMUYECKON CUCTEMBI KaK CpefiHME 3HAYEHMA BENMUYUH, ONUCHIBAIOLMNX €€ COCTOSHUE
Ha MUKPOCKOMMUYECKOM YPOBHE.

Hynesoe Havano TEPMOANHAMMUKM. CamonpounsBonbHasn penakcauus
TEePMOANHAMMYECKON CUCTEMbI K TEMIOBOMY PaBHOBECUIO.

Mopenb uAeanbHOro rasa B TEPMOAMHAMMKE — CUCTEMA YPaBHEHWMIN: ypaBHeEHWe
MeHaeneeBa—KnanenpoHa u BbiparkeHne ANA BHYTPEHHEN 3HepPrun. YCNoBuA NPUMEHUMOCTH
3TOM MOAENN: HMU3KAA KOHLEHTPALMA 4acTuL, BbICOKME TemmnepaTypbl. BbipaxkeHue pgna
BHYTPEHHEeN 3Heprum o4HOATOMHOIO NAeaNbHOro rasa.

KBasucratmueckme n HecTaTuyecKkme npoueccsol.



dnemeHTapHaa paboTta B TepmoanHamuKe. BblumcneHme paboTbl no rpadunKy npouecca
Ha pV-gmnarpamme.

Tennonepenaya Kak cnocob M3MeHEeHWA BHYTPEHHEN 3HepruM TepMOoAUHAMWYECKOM
cuctembl 6e3 coBeplueHns paboTbl. KOHBEKUUSA, TENIONPOBOAHOCTb, U3/TyYEHME.

Konnyectso TennaoTbl. TensoéMKOCTb Tena. YaenbHaa W MOAAPHaAA TenJIOEMKOCTU
BelwecTBa. YpaBHeHue Mainepa. YaenbHaa TensioTa cropaHua Tonauea. Pacyét KoauuyecTtsa
TennoTbl Npu Tennonepeaaye. MNoHATMe 06 agnabaTHom npouecce.

MepBblit 3aKOH TEPMOANHAMUKN. BHYTpeHHAs aHeprua. KonndyectBo TennoTbl M paboTa
KaK Mepbl K3AMEHEHUA BHYTPEHHEN SHEPTUM TEPMOLMHAMUYECKON CUCTEMDI.

BTopoi 3aKOH TepMOAMHAaMMKM AN PaBHOBECHbIX MPOLECCOB: Yepe3 3adaHHOe
paBHOBECHOE COCTOAHME TEPMOLAMHAMMUYECKOM CUCTEMbI NMPOXOAUT eaMHCTBEeHHAa aauwabaTa.
AbcontoTHaa TemnepaTtypa.

BTopoit 3aKOH TepMOANHAMMKN ONA HEPABHOBECHbIX NPOLLECCOB: HEBO3MOMXKHO NepeaaTb
Tennoty oTr 6onee xonogHoro Tena K 6onee Harpetomy 6e3 KomneHcauuu (Knaysuyc).
HeobpaTMMOCTb NPUPOAHbIX MPOLECCOB.

MpUHLUMNbI A4eACTBMA TeNN0BbIX MalmH. KM,

MakKcumanbHoe 3HaveHume KMA. Uukn KapHo.

JKoNornyeckme acneKkTbl MCNONb30BAHWUA TENNOBbIX ABUraTeneit. TennoBoe 3arpAsHeHne
OKpYrKatoLlel cpeapl.

TexHU4ecKne ycTpomncTBa U TEXHONOMMYECKUE MPOLECCHI: XONOAUNbHUK, KOHOULMOHEP,
OM3enbHbIM M KapbtopaTopHbii aBuratenun, naposBaa TypbuHa, NoAydeHUE CBEPXHUIKUX
TemMnepaTtyp, YTUAM3aAUMA «TENNOBbIX» OTX040B C WCMNO/Ab30BaHMEM TEMJOBOrO HACOCa,
yTUnAm3auma 6MoopraHMYecKkoro Toninea Ana BbipaboTKM «KTENI0BOI» U 3NEKTPO3HEPTUN.

AdemoHcmpayuu.

N3meHeHMe TemnepaTypbl NpU agMabaTMYeCcKoM pacluMpeHum.

BosaywHoe orHmso.

CpaBHeHMe yaenbHbIX TENJI0EMKOCTEN BELLECTB.

Cnocobbl U3MEHEHMA BHYTPEHHEN SHEPTUN.

NccnepoBaHue agnabaTHoro npouecca.

KomnbloTepHble MOAENM TENNOBbIX ABUraTeENEN.

YueHuueckuli akcnepumeHm, nabopamopHbie pabomeol, NPAKMUKYM.

N3mepeHune yaenbHoOM TENIOEMKOCTH.

UccneposaHme npougecca oCTbiBaHWUA BELLECTBA.

NccnepoBaHue agnabaTHoro npouecca.

N3yyeHMe B3aMMOCBA3U SHEPTUM MEXKMOJIEKYNSPHOrO B3aUMOAENCTBUA N TeMnepaTypbl
KUNEHUA KNOKOCTEN.

Tema 3. AepezamHble cocmosAHuA sewyecmea. daszoebie nepexoosbl.

Mapoobpa3oBaHne W KoHAeHcauma. WMcnapeHue M KuneHuwe. YpenbHas TennoTa
napoobpasoBaHus.

HacblweHHble M HeHacbilweHHble napbl. KayecTBeHHAa 3aBUCMMOCTb MJOTHOCTU M
OABNEHUA HACbIWEHHOro napa OT TeMNepaTypbl, X HE3ABUCMMOCTb OT 06bEMA HACbILLEHHOTO
napa. 3aBUCMMOCTb TEMMEPATYPbl KUMEHUSA OT AaBNEHUA B XUOKOCTH.

BnaxkHocTb BO3ayxa. ABCONOTHAA M OTHOCUTENbHAA BNAXKHOCTb.



Teéppoe Teno. Kpucrannmyeckme n amopoHble Tena. AHM30TPONUA CBOMUCTB KPUCTAN/OB.
MnaBneHue n KpucTannmsauma. YaenbHaa tennota naasneHuna. Cybammauma.

Oedopmaunn TBEpAOro Tena. PactaxkeHne u cxkaTue. Casur. Mogynb HOHra. Mpeaen
ynpyrux gebopmaumi.

TennoBoe pacluMpeHUe KUAKOCTEN U TBEPAbIX TN, 00bEMHOE U IMHENHOE paclUMpeHHe.
AHrapMOHW3M TENIOBbIX KOMe6aHWI YacTuL, BEWECTBA KaK NPUYMHA TEMNOBOrO PaclIMpeHUs
Ten (Ha Ka4eCcTBEHHOM YPOBHeE).

MpeobpasoBaHue 3Heprum B pa3oBbix Nepexosax.

YpaBHeHue Tennosoro 6anaHca.

MoBepxHOCTHOe HaTAKeHue. KoadpdMUMEHT NOBEPXHOCTHOrO HaTAXKeHWA. KanunnapHbole
ABNeHuA. [laBneHne Nos UCKPUBIEHHOM NOBEPXHOCTbIO XKNaKoctu. Popmyna Jlannaca.

TexHUYyeckne yCTpOMCTBA M TEXHONOTMYECKME MPOLECChbl: KUAKUE  KPUCTannbl,
COBpeMeHHble maTepuansbl.

AdemoHcmpayuu.

TennoBsoe pacwmpeHue.

CBOWCTBA HACbIWEHHbIX MAPOB.

KuneHue. KuneHue npu NOHUKEHHOM AaBAEHUM.

N3mepeHune cnabl NOBEPXHOCTHOMO HATAXKEHUA.

OnbITbl C MbIAABHBIMU NNEHKAMMU.

CmauumBaHue.

KannnnapHble asneHus.

Mogaenn HeHbIOTOHOBCKOM XUAKOCTU.

Cnocobbl U3mepeHma BNAKHOCTMU.

NccneposaHme HarpeBaHMA U NIaBAEHUA KPUCTANIMYECKOro BeLLEeCTBa.

Buapl aedbopmaumnii.

HabntogeHne manbix gebopmaymi.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomesi, NPAKMUKYM.

MN3yyeHne 3aKOHOMEPHOCTEN UCNAPEHNA KUAKOCTEN.

N3mepeHune yaenbHOM TeNA0Tbl N1aBAEHUA NbAa.

MN3yyeHune CBOMCTB HACbILWEHHbIX NAPOB.

N3mepeHne abcontoTHOM BNAXKHOCTU BO34yXa U OLLEHKA MACcCbl NApOB B MOMELLEHUM.

N3mepeHune KoapPuLmeHTa NOBEPXHOCTHOrO HATAMKEHMA.

N3mepeHne moayna HOHra.

UccnepoBaHue 3aBucMmoctv aedopmauumm pPesnmHOBOro obpasua OT MPUIOKEHHOM K
HEeMy CUAbI.

Pasgen 4. dneKkTtpognHamuKa.

Tema 1. Inekmpu4ecKkoe nosne.

dneKkTpU3aumna Ten n e€ npoABaeHUA. INeKTPUYEeCKMn 3apaa. [Ba BUAA dN1EKTPUYECKUX
3apAanoB. POBOAHWKKM, OMINEKTPUKM U MNOAYNPOBOAHMKU. DNEeMEHTAPHbIA SNEeKTPUYECKUn
3apAg. 3aKOH COXpaHeHMA aNeKTpuYecKoro 3apaja.

B3sanmopenctene 3apaaoBs. ToueyHble 3apaabl. 3aKoH KynoHa.

dnekTpu4yeckoe none. Ero aencrTene Ha aneKkTpmyeckne 3apaabl.



HanpsxEéHHOCTb 3nekTpuyeckoro nonsa. [MpobHbIn 3apaa. JIMHUKM  HaNpPAXKEHHOCTM
anekTpuyeckoro nona. OgHopoaHOe INEeKTpPUYecKoe rnone.

MNoTeHUManbHOCTb 3/1EKTPOCTAaTUYECKOro NoAaA. PasHOCTb MOTEHLUWANOB U HanpAXKeHue.
MNoTeHumManbHada aHeprua 3apAaga B 3/IeKTPOCTaTUYECKOM none. MNoTeHunan
afeKkTpocTtatnyeckoro nond. CeBA3b HaANPAXEHHOCTM MNONA W PA3HOCTU MNOTEHUMaANoB ANA
3NEKTPOCTAaTUYECKOro NoaA (Kak 04AHOPOAHOTO, TaK U HEO4HOPOAHOrO).

MpuHLUMN cynepno3nummn 3NeKTPUYECKUX NoNen.

Mone ToyeyHoro 3apaga. MNone paBHOMepHO 3apAXKeHHOW cdepbl. Mlone paBHOMEpPHO
3apsAKeHHoro no ob6bémy wapa. MNone paBHOMEPHO 3aPSAKEHHON OECKOHEYHOM MN/I0CKOCTW.
KapTWUHbI IMHUIA HANPAKEHHOCTW 3TUX NONEN N SKBUMOTEHLMANbHbBIX MOBEPXHOCTEN.

MpOBOAHUKM B INEKTPOCTaTUYECKOM noJie. YCA0BUE paBHOBECUA 3apAL0B.

ONaNeKTpUKNn B 3MeKTpocTaTU4ecKkom none. [uanekTpuyeckaa NPOHMLAEMOCTb
BeLlecTBa.

KoHgeHcaTop. DNEeKTPOEMKOCTb KOHAeHcaTopa. DNEeKTPOEMKOCTb NJ0OCKOro
KOHAeHcaTopa.

MNapannenbHoe coeamMHeHWe  KOHAeHcaTopoB. [lochepoBaTenbHoOe — coeguMHeHue
KOH/EHCAaTOpPOB.

JHepruna 3apAaXKeHHOro KoHAeHcaTopa.

[BuKeHWe 3apAKEeHHOM YacT1Lbl B OAHOPOAHOM 3/1€KTPUYECKOM None.

TexHU4ecKkne ycTpoMCTBA U TEXHOJIOTMYECKME MPOLLECChbl: 3/1EKTPOCKOM, 3/1EKTPOMETD,
3NEeKTPOCTATMYECKaAA 3aWMTa, 3a3emIeHme 3N1eKTponpmMbopoBs, KOHA4EeHCAaTopbl, reHepaTop BaH
ae lpaada.

AdemoHcmpayuu.

YCTPOMCTBO M NPUHLUN AENCTBUS SNEKTPOMETPA.

DNeKTpuYecKoe nose 3apAxKeHHbIX LAPMKOB.

DNeKTpuYecKoe nose AByx 3apAXKEHHbIX NAACTUH.

Mogaenb aneKkTpocTaTUYeckoro reHepaTopa (BaH age MNpaada).

MMPOBOAHMKU B 3/IEKTPUYECKOM Moe.

DNeKTpocTaTMyecKas 3almTa.

YCTPOMCTBO U AeNCTBME KOHAEHCATOPA NOCTOAHHON U NepeMeHHON EMKOCTMU.

3aBMCUMOCTb  3NEKTPOEMKOCTM MJIOCKOrO KOHZEeHcaTopa oOT naowagun naacTuH,
PaccToAHMA MeXAY HUMWU N ANINEKTPUYECKOM NPOHMULLAEMOCTH.

SHeprua 31eKTPUYeCcKoro NoaA 3apAXeHHOro KoHAeHcaTopa.

3apagka n paspagka KoHOeHcaTopa Yepes pesuncrop.

YyeHu4eckuli aKcnepumeHm, nabopamopHsie pabomebl, NPAKMUKYM.

OugeHKa CMN B3aMMOAENCTBMA 3aPAMKEHHbIX TEN.

HabntogeHue npespaLLeHMA SIHEPTUN 3aPAKEHHOTO KOHAEHCAaTOPa B IHEPIU0 U3yveHuUA
cBeToaAnoaa.

MN3yyeHre NnpoTeKaHMA TOKa B LEenu, cogepKallen KoHaeHcaTop.

PacnpepeneHve pasHOCTM MNOTEHLMANOB (HanpAMeHuA) npu  nocnefoBaTe/lbHOM
CoeMHEeHNN KOHAEeHCaTopPOoB.

NccneposaHume paspana KOHAeHcaTopa Yepes pes3ncTop.

Tema 2. [TocmosHHbIl 31eKmpuyecKuli mok.



Cuna ToKa. MOoCTOAHHbIN TOK.

Ycnosua Cyw,ectBOBaHUA TMOCTOAHHOTO 3/M1EKTPUYECKOro TOKA. WCTOYHMKM  TOKa.
Hanpsxxenne U 34CE.

3akoH Oma gnq yvacTKa uenu.

dneKkTpuyeckoe  conpoTuBaeHue.  3aBUCMMOCTb  COMPOTUBAEHWA  OAHOPOAHOro
NpPOBOAHMKA OT ero A/MHbI U NAoWwaan nonepeyvyHoro cevyeHua. YaenbHoe COMNpOTUBAEHUE
BeLlecTBa.

MNocnepoBaTtenbHOe, MapannenbHoe, CMelaHHOe coeAnHeHue MNPOBOAHUKOB. PacuéTr
pa3BeTB/IEHHbIX 31EKTPUYECKUX Lenel. Mpasuna Kupxroda.

PaboTa aneKkTpuyecKkoro Toka. 3akoH [oyna—/leHua.

MOLLHOCTb 3/IeKTPMYECKOro TOKa. TensnoBaa MOLWHOCTb, BblAeiAemMas Ha pe3ncTope.

340C wn BHyTpeHHee COMPOTUBAEHME WCTOMHMKA TOKa. 3akoH Oma ans nonHom
(3amKHyTOWM) aneKTpuyeckon uenu. MoWwHOCTb UCTOYHMKA TOKa. KOpOTKoe 3amblKaHue.

KoHaeHcaTop B uenu NOCTOAHHOIO TOKa.

TexHu4yeckne yCTPOMUCTBA W TEXHONOTMYECKME MNpOoLEecCbl: amnepmeTp, BONbTMETP,
PEeoCTaT, CYETYMK SNEKTPUYECKON SHEPTUMN.

AdemoHcmpayuu.

N3mepeHune cuibl TOKA M HaNPAXKEHUA.

UccnepgosaHne 3aBUCUMMOCTM CUAbl TOKA OT HanpaXeHwa Jna pesuctopa, Jamnbl
HaKasnBaHWA 1 cBeToaMoAa.

3aBMCUMMOCTb CONPOTUBAEHUA UUANHAPUYECKUX MPOBOAHMKOB OT AJIMHbI, Naowaaum
nonepeyHoro ce4eHnsa n matepmana.

NccnepoBaHMe 3aBUCMMOCTM  CWU/bl TOKQ OT  COMPOTUBAEHMA MPU  MOCTOAHHOM
HaNPAXXeHUW.

Mpamoe namepeHne 3C. KOpoTKOe 3amblKaHWe ra/ibBAHMYECKOrO 3/IeMeHTa U OLLeHKa
BHYTPEHHEro CONPOTMBAEHMUA.

Cnocobbl coegMHEHUA NCTOMHMKOB TOKa, 3 C baTapeit.

NccnepoBaHue pa3HOCTM MOTEHLWANOB MeXAY NOMOCaMM UCTOYHMKA TOKA OT CUJIbl TOKA
B Lenw.

YueHuueckuli akcnepumeHm, nabopamopHbie pabomebl, NPAKMUKYM.

NccnepoBaHue cMmeLlaHHOro coegmHeHna pe3ncTopos.

N3mepeHune yaenbHOro conpoTuUBaeHMA NPOBOAHUKOB.

NccnepoBaHue 3aBUCUMOCTU CUbI TOKA OT HaNpAXKeHUA A1A Namnbl HAKAaNMBaHUA.

YBenunyeHue npegena uamepeHus amnepmetpa (BoibTmeTpa).

N3amepeHmne 3C n BHyTPEHHEro CONPOTUBNAEHUA UCTOYHMKA TOKA.

UccneposaHne 3asucmmoctn IAC ranbBaHMYECKOro 3/ieMeHTa OT BpemMeHu npu
KOPOTKOM 3aMblKaHUM.

NccnepoBaHue pa3HOCTU MOTEHLWANOB MeXAY NOMCAMN UCTOYHMKA TOKA OT CUJIbl TOKA
B Lenu.

NccnepoBaHme 3aBUCMMOCTM NONE3HON MOLLHOCTU MCTOYHUKA TOKA OT CU/bl TOKA.

Tema 3. ToKu 8 pa3nuyHbIX cpedax.



dneKTpuyeckaa MPOBOAMMOCTb pPasfINYHbIX BeLwecTB. DNeKTPOHHaa MNPOBOAUMOCTb
TBEPAbIX  MeTannoB. 3aBUCMMOCTb  COMPOTMBAEHMA  METa//IoB  OT  TemmnepaTypbl.
CBepxnpoBOAMMOCTD.

INEeKTPUYECKNN TOK B BaKyyme. CBOMCTBA 3N1EKTPOHHbIX MYYKOB.

MonynposBogHuKKM. CobcTBEHHAA M MPUMECHaa NPOBOAUMOCTb MOAYNPOBOAHWKOB.
CsoricTBa p—n-nepexoza. [onynpoBoAHUKOBbIE NPUOOPDI.

JNEeKTPUYECKUIN TOK B 3/IEKTPONUTAX. INEKTPOANTUYECKAA LMCCOUMALMNA. DNEeKTPOous.
3akoHbl Papagen oA aNeKTpoansa.

dneKTpuYecknin TOK B rasax. CamoCTOATENbHbIA M HECAaMOCTOATENbHbIA pPa3pAa.
PasnunyHble TUNbI camocToAaTenbHoro paspaga. MonHua. MNaasma.

TexHMYecKne YCTPOMCTBA M MPAKTUYECKOE MNpPUMEHEeHMe: ra3opaspAgHbie amnbl,
3NEeKTPOHHO-Ny4yeBaA TpybKa, NonynpoBoAHMKOBblE Npubopsbl: Anoa, TpaH3ucrtop, dotogmoga,
cBeTogMofa, ranbBaHWKA, paduHUpOBaHWE MegM, BbiMJIaBKa aANOMWHUA, 31EKTPOHHAA
MUKPOCKOMNUA.

AdemoHcmpayuu.

3aBUCMMOCTb CONPOTUBIEHUA METAN/IOB OT TemMMepaTypbl.

MpoBOANMOCTb N1EKTPOINTOB.

3aKOoHbI aneKkTponmsa Papagen.

NckpoBoit paspag u NpoBOAUMOCTb BO34yXa.

CpaBHeHMe NpoBOAMMOCTM MEeTaI0B M NOAYNPOBOAHMKOB.

OAHOCTOPOHHAA NPOBOAMMOCTb AMOAA.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomesi, NPAKMUKyM.

HabntogeHue anektponusa.

N3mepeHune 3apasa 0O4HOBANEHTHOMO MOHa.

UccneposaHme 3aBUCUMOCTM CONPOTUBAEHUA TEPMOPE3UCTOPA OT TemnepaTypbl.

CHATME BONIbT-aMNepPHOM XapaKTePUCTUKM AM0Aa.

duUsnyecKnii NPaKTUKYM.

Cnocobbl n3mepeHnsa GU3NYECKMUX BENNYMH C MCNOb30BAaHMEM aHANOrOBbIX U LMGPOBbIX
U3MepUTENbHbIX NPUOOPOB M  KOMMbIOTEPHbIX AATYMKOBLIX cUcTemM. ABCONOTHblE U
OTHOCUTENbHbIE  MOTPEeLHOCTn  U3IMepeHUn  GusnMyecknx BennumH. OueHKa rpaHuL,
NnorpeLIHocTen.

MpoBeaeHWe KOCBEHHbIX W3MEpeHUM, uccnefoBaHUn 3aBucumocten  GU3nMYecKnx
BE/IMYMH, NPOBEPKA NPeA/IOKEHHbIX rMnoTes (Bblbop n3 paboT, ONMCaHHbIX B TEMATUYECKMX
pa3saenax «Y4eHUYECKUN SKCNEPUMEHT, TabopaTopHble PaboTbl, NPAKTUKYM»).

MexnpeameTHble CBA3MU.

MN3yyeHne Kypca ¢u3nKM yrnybnéHHoro ypoBHs B 10 Knacce OCyLLeCTBASIETCA C YYETOM
coAeprKaTeNbHbIX MeXNnpeaMeTHbIX CBA3eM C KypcaMu MaTeMaTuKu, 6uonorumn, xvmmum,
reorpadmn n TexHONOrUM.

MexnpedmemHbie NOHAMUA, C8A3AHHbIE C U3yYeHUemMm Memooo8 Hay4YHO20 MO3HAHUA:
ABNeHMEe, Hay4yHbl daKT, rmnotesa, ¢M3MYECKaa BENWYMHA, 3aKOH, TeopwuAa, HabawoaeHwue,
3KCMEepPMMEHT,  MOAEeNnpOoBaHME, MOAENb, W3MepeHWe, NOrPewHoOCTM  U3IMepPEHUN,
n3meputenoHble Npnbopsl, undposaa nabopatopua.



Mamemamuka: pelleHne CcUCTeMbl YpaBHEHUM. JIMHeNHaa JyHKUMA, napabona,
runep6ona, nx rpaduKkm 1 cBoicTBa. TpUroHomeTpuyeckne GyHKUMU: CUHYC, KOCUHYC, TaHTEHC,
KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO. BeKTOopbl M MX MpPOeKuMM Ha ocu
KOOPAMHAT, C/IOXKEHME BEKTOPOB.

BuonoausA: mexaHNYECKOE ABUXKEHME B XUBOW Npupose, auoddy3una, ocmoc, TenioobmeH
KMBbIX ~ OpPraHM3MOB, TEMN/0BOE  3arpA3HEHWE  OKpyKatowen cpedbl,  yTUAM3aULMA
6MOO0pPraHNYECcKoro TonanBa Aaa BbipaboTKM «TENNOBOW» U INEKTPOIHEPTUN, NOBEPXHOCTHOE
HaTAXEHME U KaNnUANAPHbIE ABNIEHUA B NPUPOAE, SNEKTPUYECKME ABNIEHUSA B XKUBOW Npupose.

Xumus: pUCKpeTHOe CTPOeHMe BELLECTBa, CTPOEHNE aTOMOB M MOJIEKY/l, MO/b BELLECTBA,
MOIIPHAA Macca, Noay4YeHne HAaHOMaTepManos, TEMNOBbIE CBOMCTBA TBEPAbIX TEN, KULKOCTEN
M Ta30B, XWAKWE KPUCTaNbl, 3/IEKTPUYECKME CBOMCTBA METANN0B, 3/IEKTPOAUTUYECKAR
Anccoumauma, ranbBaHMKa, 3N1eKTPOHHAA MUKPOCKONUA.

lFeozpagpus: BNaxkHOCTb BO34yXa, BETPbI, bapomeTp, TepMOMeETp.

TexHon02uA: NnpeobpasoBaHNeE ABUKEHUIN C UCMONIb30BAHUMEM MEXAHM3MOB, YYET CyXOro
M KUOKOTO TPEHUA B TEXHWKE, CTAaTUYECKME KOHCTPYKUMU (KPOHLITENH, pewéTyaTble
KOHCTPYKLMK), UCMO/Ib30BAHME 3aKOHOB COXPaHEHMA MEXaHUKM B TEXHUKE (TMPOCKON, BOAOMET
W Apyrve), ABUratenb BHYTPEHHEro cropaHua, naposBas TypbwuHa, OGbITOBOM XONOAUNbHUK,
KOHAMUMOHEP, TEXHONOTMMM MOJIYYEHMA COBPEMEHHbLIX MaTepuanos, B TOM 4Yucne
HaHOMaTepManoB, W  HAHOTEXHO/NIOTUM,  3SNEKTPOCTATMYecKaa  3aluMTa,  3a3emseHue
3NeKTponprbopoB., razopaspsaHbIe AMMbl, NOAYNPOBOAHUKOBbIE NPUOOPBLI, FaIbBaHUKA.

11 KNACC

Pasgen 4. dneKktpoguHamuKa.

Tema 4. MazHumHoe nose.

B3aMmopenctenme NOCTOAHHbIX MArHUTOB M NMPOBOAHMKOB C TOKOM. MarHutHoe none.
BeKkTop MarHUTHOM MHAYKUMW. MTPUHLUKMN Cynepno3snumMn MarHnTHbIX noaen. JINHUM MarHUTHOM
MHOYKUUN,

MarHuTHoe none NPoOBOAHMKA C TOKOM (NPSMOro MPOBOAHWMKA, KaTyLKM U KPYroBoro
BUTKa). OnbIT IpcTeaa.

Cvna Amnepa, eé Hanpas/eHUe U MOAY b.

Cuna JlopeHua, €€ HanpaBaeHue M Moayab. [BUXKeHMe 3apAXKEHHOW 4acTuupbl B
OAHOPOAHOM MarHUTHOM none. Pabota cunbl JlopeHua.

MarHutHoe nose B Bewectse. PeppomarHeTUKK, Napa- U ANAMaArHETUKM.

TexHU4eckne ycTpomcTBa M TEXHONOMMYECKME MPOLECChbl: MPUMEHEHNE MOCTOAHHbIX
MarHMUTOB, 3/1E€KTPOMArHMUTOB, TECTEP-MYNbTUMETP, 3INeKTpoasuratenb fAKobu, yckoputenu
3/1IeMEHTAPHbIX YacTuL,

AdemoHcmpayuu.

KapTMHa AMHUA WMHAYKUMM MarHUTHOrO noAns Mo/s0COBOrO M NogKoBoobpasHoro
NOCTOAHHbIX MArHUTOB.

KapTMHa AWMHWA MarHUTHOM MHAYKUMW NoAA AJIMHHOIMO MPAMOro MNPOBOAHUKA U
3aMKHYTOr0 KO/IbLLEBOTO NPOBOAHMKA, KaTyLUKN C TOKOM.

Bsanmopencrteme AByx NPOBOAHMKOB C TOKOM.



Cuna Amnepa.

Oenctene cmnbl JlTopeHUa Ha MOHbI 3NEKTPOUTA.

HabnioaeHune ABUMKEHUA MyYKa 3/IEKTPOHOB B MarHUTHOM Mone.

MpuHUMN  AEUCTBMA  3NEKTPOM3MEPUTENbHOTO  npubopa  MArHUMTO3/1EKTPUYECKOM
CUCTEMDI.

YueHu4eckuli 3KcnepumeHm, nabopamopHbie pabomebi, NPAKMUKYM.

NccnepoBaHMe MarHMTHOMO NOAA NOCTOAHHbLIX MAarHUTOB.

NccnepoBaHme cBoiicTB GepPPOMArHETUKOB.

NccnepoBaHue fencTBuA NOCTOAHHOIO MAarHUTa Ha PamKy C TOKOM.

N3mepeHune cnunbl Amnepa.

N3yyeHne 3aBUCMMOCTU cUbl AMNepa OT CUbl TOKA.

OnpegeneHne MarHUTHOM MHAYKLUMWN Ha OCHOBE U3MEPEHUA cunbl AMnepa.

Tema 5. InekmpomazHUMHAA UHOYKYUS.

flBneHne 3NeKTPOMarHUTHOM MHAYKUMKU. TOTOK BEKTOPA MarHWTHOM uHAaykumun. 34C
MHAOYKUMWN. 3aKOH 3N1EKTPOMArHUTHOM MHAYKUnM Papapen. BuxpeBoe aneKkTpuyeckoe none.
Toku dyko.

34C nHaykumn B NpoBOAHUKE, ABUMKYLLEMCA B O4HOPOAHOM MAarHUTHOM noJie.

Mpasuno JSleHua.

NMHOYKTMBHOCTb. KaTylwKka WHAYKTMBHOCTM B Lenu TMOCTOAHHOrO TOKa. fAsneHue
camouHaykuum. 34C camonHayKunK.

DHeprnAa MarHUTHOTO NOJIA KaTyLWKN C TOKOM.

DNeKTpomarHMTHoe none.

TexHUYecKne yCTPOMCTBA U TEXHOIOTMYECKMEe NPOLECChl: MHAYKLMOHHAA Neyb, CONEeHOUA,
3alMTa OT NIeKTPU3aLMKN TeN NpU ABUKEHUN B MAarHUTHOM nose 3em/un.

AdemoHcmpayuu.

HabntogeHue aBneHMA 3NE€KTPOMArHUTHON MHAYKLMWN.

UccneposaHune 3asmcmmoct I4C MHAYKUMM OT CKOPOCTU M3MEHEHWA MArHMUTHOro
NoTOKa.

Mpasuno fleHua.

MageHue marHuTa B aftoMnHMeBol (MeaHoi) Tpybe.

fiBneHne camonHayKumu.

UccnepgosaHme 3agncmumoctn 3C caMOMHAYKLUMN OT CKOPOCTU U3MEHEHUA CUNbl TOKA B
uenu.

YueHuveckuli aKcnepumeHm, nabopamopHsie pabomeoi, MPAKMUKYM.

UccnepoBaHue ABNEHUS SNEKTPOMArHUTHON MHAYKUMN.

OnpepeneHne MHAYKUMN BUXPEBOrO MarHUTHOIO NOAA.

NccnepgoBaHme aBNeHNA CaMOUHAYKUWN.

CbopKa Mogenun sNeKTpoOMarHMTHOro reHepaTtopa.

Paspen 5. KonebaHusa v BO/HDI.

Tema 1. MexaHu4vecKue KonebaHus.

KonebaTtenbHas cuctema. CBobogHble KoebaHus.

[apmoOHMYeckMe  KonebaHua. KuHemaTuyeckoe M AMHAMMWYECKOe  OnucaHue.
JHepreTMyeckoe onucaHMe (3aKOH COXPAHEHMSs  MexaHMYeckoh 3sHepruu). BbiBog



ANHAMUWYECKOTO  OMWUCAHWA  TAPMOHWYECKMX KonebaHuh M3  UX  SHEepreTMyeckoro u
KMHEMATMYECKOro onmncaHums.

AmnanTyga n ¢dasa konebaHuin. CBA3b amnanTyapl KonebaHMi UCXOLHOW BENUYUHDI C
aMNANUTYAaMKM KoNebaHUM e€ CKOPOCTU N YCKOPEHMUS.

Mepuop v yactoTa KonebaHui. Mepunos Mmanbix cBO6OAHbIX KONE6aHNI MaTeMaTUYECKOTO
MaATHUKA. MNepunog cBob6oaHbIX KonebaHM NPYKUHHOTO MAATHMKA.

MoHATME O 3aTyxawwWwmx KonebaHuax. BblHyKaeHHble KonebaHuAa. Pe3oHaHC.
Pe3oHaHCHaA KpuBasa. BavAaHWe 3aTyxaHUA HA BUA, Pe30HAHCHOM KpMBOW. ABTOKO1Ie6aHuMA.

TexHUYecKkne ycTponcTBa M TEXHONOTMYECKME MNPOLLeCCbl: METPOHOM, Yacbl, Kauyesnwu,
My3blKa/ibHble MHCTPYMEHTbI, cermcmorpad.

AdemoHcmpayuu.

3anucb KonebaTenbHOro ABUMKEHUSA.

HabntogeHne He3aBUCMMOCTM NEPUOSA Masbix KONebaHUI rpy3a Ha HUTU OT aMNAUTYAbI.

NccnepoBaHue 3aTyxatowmx konebaHuii 1 3aBUCMMOCTM Nepnoga cBoboaHbIX KonebaHun
OT CONPOTUBNIEHMA.

NccnepoBaHne KonebaHWin rpysa Ha MACCMBHOM NpyXWHE C uenbto GOpMUPOBAHUA
npeacTasneHnin 06 naeanbHOM MoOAENN NPYKUHHOTO MAaATHUKA.

3aKOH COXpaHEeHUA 3Heprnn Npun KonebaHmAx rpysa Ha NPYKUHe.

NccnepoBaHue BbIHYXAEHHbIX KOJiebaHMiA.

HabntogeHue pesoHaHca.

YyeHuyeckuli akcnepumeHm, nabopamopHsie pabomesi, NPAKMUKYM.

N3mepeHune nepnosa cBo60AHbIX KONebaHU HATAHOTO U NPYKUHHOTO MAATHUKOB.

M3yueHne 3aKOHOB ABUXKEHUA Tena B xoae konebaHuii Ha ynpyrom noasece.

N3yyeHne aBUKEHUA HATAHOTO MasTHUKA.

Mpeobpa3oBaHune sHEPTUM B MPYKUHHOM MaATHUKE.

UccnepoBaHue ybbiBaHNA aMNANTyAbl 3aTyxatoLmx KonebaHui.

NccnepoBaHue BbIHYXAEHHbIX KONebaHui.

Tema 2. SnekmpomazHUmMHble KonebaHus.

KonebaTtenbHbli KOHTYp. CBOOOAHbIE 3N1EKTPOMArHUTHblEe KO/ebaHMA B MAeaSibHOM
KonebatenbHom KoHType. Popmyna TomcoHa. CBA3b amMnAMTyAbl 3apAfda KOHAEeHcaTopa C
aMNANTYA0N CUNbI TOKa B KoNiebaTeslbHOM KOHType.

3aKOH COXpaHeHWA 3HepPrum B nAeanbHOM KonebaTteNlbHOM KOHTYype.

3aTyxalolme 3SNeKTPpOMarHuTHole KonebaHuA. BblHyXKAEHHble  31EeKTPOMArHUTHbIe
KonebaHums.

lMepeMeHHbIA TOK. MOLWHOCTL MNepeMeHHOro ToKa. AMNAUTYAHOe U AeincTBylollee
3HAYeHMe CU/bl TOKA U HanNpAXKeHWAa Npu pasanyHon Gopme 3aBUCMMOCTM NEPEMEHHOro TOKa
OT BPEMEHM.

CrHyconaanbHbIM NepemeHHbIN TOK. Pe3ncrtop, KOHAEHCATOP M KaTyWwKa MHAYKTUBHOCTU
B Lenu CUHYCOMAaNbHOIo NepeMeHHOro Toka. Pe3oHaHC TOKOB. Pe30HaHC HanpaXXeHui.

NpeanbHbit TpaHcdopmaTop. Mpom3BoacTBO, Nnepesayda n notpebneHne snekTpuyeckom
aHepruu.

JKoNOrn4yeckme PUCKM NpU NPOM3BOACTBE 3NEKTPO3Heprun. KynbTypa MCNONb30BaHUA
3N1eKTPO3HEPTMM B NOBCEAHEBHOM KU3HW.



TexHUYeckne yCTPOMCTBA WM TEXHOJIOTMYECKME MPOLECChl: 3/IEKTPUYECKUIN 3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUKU 31eKTponepeaay.

AdemoHcmpayuu.

CBoboAHbIE 91EKTPOMArHUTHbIE KONebaHus.

3aBMCUMMOCTb YaCTOTbl CBOOOAHbIX KOIe6aHNI OT MHAYKTUBHOCTM M EMKOCTM KOHTYpa.

Ocumnnorpammol 3/1€KTPOMArHUTHbIX KonebaHui.

FeHepaTop He3aTyXatoLWmX 3NeKTPOMArHUTHbIX KonebaHui.

Mogaenb 3NeKTPOMarHUTHOrO reHepaTopa.

BbIHY»XAeHHble cMHYyconaanobHble KonebaHuma.

Pe3uncTop, KaTylKa MHAYKTMBHOCTU U KOHAEHCATOP B LLEeNW NnepemMeHHOro ToKa.

Pe3oHaHC npu nocnenoBaTelbHOM COEAMHEHUWN PE3UCTOPA, KaTyLWKU UHAYKTUBHOCTU M
KOHAEeHcaTopa.

YCTPOMCTBO M NPUHLMN AeACTBUA TPaHCOpMaTopa.

Mogaenb NMHUM 3NeKTponepeaaydm.

YueHu4ecKuli 3KcnepumeHm, nabopamopHsbie pabomol, NPAKMUKYM.

MN3yyeHune TpaHchopmaTopa.

NccnepoBaHne nepemeHHOro ToKa Yepes nocaeaoBaTeIbHO COeANHEHHbIE KOHAEeHCATOop,
KaTyLUKY W pe3ncrop.

HabntogeHne 3NeKTpOMarHMTHOrO pe3oHaHca.

NcenepoBaHue paboTbl MICTOYHMKOB CBETA B LIENM NEePeMEHHOro ToKa.

Tema 3. MexaHu4ecKue u 31eKmpoMa2HUMHbIe 80/IHbI.

MexaHU4yecKne BOJHbI, YCI0BUA WX pPacnpocTpaHeHua. [onepeyHbie U NPOAO/bHbIE
BOJIHbI. [lepnos, CKOpoCTb pPacnpPoCTpaHeHMA U ANIMHA BOAHbI. CBOMCTBA MEXaHUYECKUX BOJH:
oTpakeHue, NpenomneHune, MHTepdepeHuma n andpaxums.

3ByK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa.

LLlymoBoe 3arpAsHeHe OKpy:KatoLel cpeabl.

INEeKTPOMarHUTHble BOJIHbI. YC/IOBMA WM3/y4E€HUA 3NEKTPOMArHUTHbIX BOMH. B3ammHasn
OpMEHTaLMA BEKTOPOB B 3/IEKTPOMArHUTHOM BOJIHE.

CBOMCTBA 3/1EKTPOMArHUTHbIX BOJIH: OTPaXKeHWe, MnpesiomMaeHue, noaapusaums,
MHTEpdpepeHumsa n gudppakumsa.

LLIkana aneKTpOMarHUTHbIX BOJIH. MpPUMEHEHNE 3NEKTPOMArHUTHbBIX BOIH B TEXHUKE U
obITy.

MpuHLMNbI pagMocBa3mM U TenesmaeHns. Pagnonokauyus.

INeKTPOMarHMTHoe 3arpsA3HeHME OKpYy»Katowen cpeapl.

TexHUYecKkne yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHME: MY3blKaJibHblE WUHCTPYMEHTDI,

pagap, paguvonpuEMHUK, TeneBM3op, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKOBas
OMAarHOCTMKA B TEXHUKE U mMeguuuHe.

AdemoHcmpayuu.

O6pa3oBaHWe M pacnpocTpaHeHWe NonepeYHbIX U NPOAOAbHbIX BOJH.
Konebntouieecs Teno Kak UCTOYHUK 3BYKa.

3aBMCUMOCTb A/1MHbI BOJIHbI OT YacTOTbl KONebaHUN.

HabntogeHue oTpakeHnsa u NpesioMNeHnUA MeXaHNYEeCKMUX BOH.
HabntogeHune nutepdepeHumn n andpakLmm mexaHM4eckmx BOH.



AKYCTUYECKNIN pe30HaHC.

CBOWCTBA yNbTPA3BYyKa U €ro NpMMeHeHue.

HabnioaeHne cBA3M TFPOMKOCTU 3BYKa M BbICOTbl TOHA C aMMIUTYAOM W 4acTOTOM
KonebaHui.

NccnepoBaHne  CBOMCTB  3/1EKTPOMArHUTHbLIX  BOJIH:  OTPaXKeHWe, npenomseHue,
nonapusauma, andpakuma, nHtepbepeHuma.

O6HapyxeHne UHPPAKPACHOTO U YNbTPAadUONETOBOIO U3NYHEHUN.

YueHuyeckuli akcnepumeHm, nabopamopHsie pabomsi, NPAKMUKYM.

N3yyeHne napameTpoB 3BYKOBOW BOJHbI.

N3yyeHne pacnpocTpaHeHnA 3BYKOBbIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

MpAamonunHelrHoe pacnpocTpaHeHue cBeTa B O4HOpPOAHOM cpeae. Jlyd cBeTa. ToYeyHbIN
UCTOYHMK CBeTa.

OTpa)keHune cBeTa. 3aKOHbl OTparkeHuA cBeTa. locTpoeHne M306paKeHWn B MIOCKOM
3epkane. Coepunyeckune 3epKana.

MpenomneHve cBeTa. 3aKOHbl NpesomMaeHuna cBeTa. ABCONIOTHbIM  MOKasaTesnb
npenomneHua. OTHOCUTENbHbIM MNOKasaTenb npesomaeHus. MOCTOAHCTBO 4acTOTbl CBETA M
COOTHOLEeHMe OJ/INH BONH NPU nepexose MOHOXPOMATUYECKOro CBeTa Yyepes rpaHuly pasgena
ABYX ONTUYECKUX Cpea.

Xop nyyen B npuame. ucnepcua ceeta. CnoxHbIN cocTaB benoro ceeTa. LigerT.

MonHoe BHyTpeHHee oTpaxeHue. MpeaenbHbIN yron NONHOrO BHYTPEHHEr0 OTPaXKeHUA.

Cobupatowme w paccevBatowme JNH3bl. TOHKAA /NMH3a. POKyCHOe paccToAHue u
ONTUYECKan cuaa TOHKOM NINMH3bl. 3aBUCMMOCTb GOKYCHOIO PacCTOAHMA TOHKOW cdepuyecKoin
JNINH3bI OT €€ reoMeTPMN U OTHOCUTENbHOIO NOKasaTenda NpPenoMaeHunA.

dopmyna TOHKOM NMH3bI. YBEANYEHWE, aBaeMOe JIMH30M.

Xoa nyya, npolweaLero MH3y Nog, NPoM3BO/IbHbIM YI/IOM K €€ rNaBHOM ONTUYECKON OCH.
MocTpoeHne n3obparkeHnin TOUKM U OTPE3Ka NPAMOM B COOUPAIOLLMX M PACCENBAIOLLNX TIMH3AX
N UX CUCTEMAX.

Ontnyeckmne npubopsol. Paspelatollaa cnocobHocTb. [1a3 Kak onTUYeckan cuctema.

Mpeaensl NPUMEHUMOCTM FreOMEeTPUYECKON ONTUKM.

BonHoBaa ontuka. WHTepdepeHuma ceeta. KorepeHTHble WCTOYHMKKU. YcnosuA
Habnlo4EeHMA MAKCMMYMOB W MUHUMYMOB B WHTepdEpPeHUMOHHON KapTWUHe OT ABYX
KOrepeHTHbIX NCTOYHMKOB. MNprmepbl KNaccnyeckmx nHTeppepeHUMOHHbIX CXEM.

Ondpakuma cBeta. [OudpakumoHHaa pelweéTka. Ycnosue HabnwaeHUa rnaBHbIX
MaKCMMYMOB NpU NageHNn MOHOXPOMATUYECKOro CBETa HA ANPPAKLMOHHYIO PELLETKY.

MNonapusauma ceeta.

TexHUYecKne yCTPOMCTBA W TEXHONIOTMYECKME MpPOLLeCCbl: O4YKM, JyMma, nepuckon,
doToannapat, MMKPOCKOM, MNPOEKUWMOHHbIN annapaTt, MNpoCBeT/ieHMe ONTUKM, BOJIOKOHHAA
ONTWKA, ANDPAKLMOHHAA peLlweéTKa.

AdemoHcmpayuu.

3aKOHbI OTpaXeHuA cBeTa.

NccneposaHne npenomaeHua ceeTa.

HabntogeHne NnonHOro BHyTpeHHero otTpaxkeHmna. Mogenb ceeToBoza.



NccneposaHme xoaa CBETOBbLIX NYYKOB Yepes NA0CKoNapannenbHyo NAACcTUHY U NPpU3My.

NccnepoBaHue CBOMCTB M306paXKeHUIN B TNH3aAX.

Mopaenn mnKpockona, Tesneckona.

HabntogeHune nHutepdepeHumn ceeta.

HabnioaeHue UBeToB TOHKMX MIEHOK.

HabntogeHune gudpakumm ceeta.

N3yyeHne anppakLUNMOHHOM PELIETKN.

HabntogeHne andpakUMOHHOIO cnekTpa.

HabntogeHne aucnepcum ceeta.

HabntogeHue nonapusaumnm ceeta.

MpuMmeHeHWe NONAPONAOB ANA U3YHEHUA MEXAHUYECKMX HAMPAXKEHWUA.

YueHu4eckuli 3KcnepumeHm, nabopamopHsie pabomobl, NPAKMUKYM.

N3mepeHmne NoKasaTena npesomseHuna ctekna.

NccnepoBaHue 3aBUCMMOCTM GOKYCHOTO PaccTOAHUA OT Belw,ecTBa (Ha NpUMepe XKUAKUX
JINH3).

N3mepeHne GOKYCHOro pacCToOAHMA PACCEMNBAOLLNX JINHS.

MonyyeHne n3obparkeHns B CUCTEME U3 NNOCKOrO 3epKasia U INH3bI.

MonyyeHne n3obparkeHns B cUCTEME U3 ABYX JINH3.

KoHcTpynpoBaHUue Teneckonnyecknux CUCTEM.

Habnwoaenue gudpakumnm, nHTepdepeHuMn n nonspmusaumm ceeTa.

N3yyeHne nonapmusaumm ceeta, OTPAXKEHHOrO OT MOBEPXHOCTU ANSNEKTPUKA.

N3yyeHne nHTepdepeHLMN Na3epPHOro U3NYYEHUA Ha ABYX LLENSAX.

HabntogeHue gucnepcumn.

HabntogeHue n nccneposaHne AndpaKkLMOHHOIO CNeKTpa.

N3mepeHne ANnHbI CBETOBOM BOJHbI.

MonyyeHne cnekTpa U3Ny4yeHnsa CBeToAMo4a NPY NOMOLLMN AUDPAKLLMOHHOM PeLLETKM.

Paspen 6. OcHOBbI cnewManibHOU TEOPUN OTHOCUTENIbHOCTU.

lpaHULbl MPUMEHMMOCTM KNACCUMYECKOM MexaHWKK. [ocTynatbl cneuuanbHOn Teopuun
OTHOCUTENbHOCTMU.

MpoCTpaHCTBEHHO-BpeMeHHON  WHTepBan. [lpeobpasoBaHuA JlopeHua. Ycnosue
NPUYNHHOCTU. OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3ameaneHMe BPeMEeHW U COKpalleHue
OJINHBI.

DHeprua n UMNyAbC PeNATUBUCTCKOM YaCTULLbI.

CBA3b MacCbl C 3HEPrUEn U UMMNYIbCOM PENATUBUCTCKON YacTULbl. IHEPTUS NOKOA.

TexHU4yeckne yCTPOMCTBA M TEXHONOTMYECKME MPOLLECChl: CMYTHUKOBbIE MPUEMHUKM,
YCKOPUTE/IN 3aPAKEHHbIX YACTULL.

YueHNYeCKnit akcnepmumeHT, 1abopaTopHbie paboTbl, NPaKTUKYM.

OnpeaeneHve MMNynbca U 3HEPTUN PENATUBUCTCKUX YacTuy, (no ¢oTorpadmam Tpekos
3aPAXKEHHbIX YaCcTUL, B MarHUTHOM none).

Paspen 7. KsaHtoBas ¢pusmKa.

Tema 1. KopnycKkynapHo-8oaHogeoli dyaausm.

PaBHOBeCHOE TennoBOe Mu3NydYeHue (M3nydeHne abconoTHO YEPHOro Tena). 3aKoH
cmeuweHna BuHa. f'mnotesa NnaHKa 0 KBaHTax.



@OoTOHbI. IHeprna n nmnynbc GoToHa.

®oT0apdekT. OnbIThl A. I'. CTonetosa. 3akoHbl GpoTOIPPeKTa. YpaBHeHME IMHWTENHA ANA
doToadodekTa. «KpacHaa rpaHuua» potosaddekTa.

[aBneHne cBeTa (B 4YacTHOCTW, [AaB/ieHMEe CBeTa Ha abCONIOTHO MOr/OWAOLWYI WU
abcontoTHO OTpakatoLLyto NoBepxHOCTb). OnbiTol M. H. Jlebeaesa.

BonHoBble cBOMCTBA 4YacTuu. BonHbl gae bponna. AanHa BonHbl ge bponnsa n pasmepobl
06n1acTM  NOKanM3auMKn  ABWMKYLWENca  YacTuupl.  KopnycKynspHO-BONHOBOW — Ayanv3M.
Andpakuma aNeKTPOHOB Ha KpUCTaNNax.

Cneumdnka um3mepeHunr B mukpomupe. COOTHOWEHMA  HeonpeaenéHHocTen
lenseHbepra.

TexHMYecKne yCTPOMCTBA U TEXHOOTMYECKME MPOLECChl: CNEKTPOMETP, GOTOINEMEHT,
doToAaTUMK, TYHHENBbHBIN MUKPOCKON, CONHEYHan baTapesn, ceeToamoga,

AdemoHcmpayuu.

®oTo3PdEeKT Ha YCTAHOBKE C LMHKOBOM NNACTUHOMN.

NccnepoBaHMe 3aKOHOB BHeWHero poToaddekTa.

NccnepoBaHme 3aBUCMMOCTM CONPOTUBNEHMA MNOMYNPOBOAHMKOB OT OCBELLEHHOCTMU.

Csetoguoga.

ConHeyHasn b6aTapes.

YueHuueckulii akcnepumeHm, nabopamopHsie pabomebl, NPAKMUKYM.

NccneposaHune potopesuncropa.

N3mepeHne noctoaHHOM NnaHKa Ha ocHoBe nccneaoBaHus ¢poToadpdeKTa.

NccnepoBaHne 3aBUCMMOCTM CUbI TOKA Yepe3 CBETOANOL OT HaNpAXKeHUA.

Tema 2. dusuka amoma.

OnbITbl NO UCCNEA0BAHMIO CTPOEHUA aToMa. [haHeTapHasa moaenb atoma Pesepdopaa.

MocTtynatbl bopa. U3nyyeHne n nornoweHne GOTOHOB Npu nepexoge aToma C O4HOro
YPOBHA 3HEPrUN Ha A PYrON.

Buabl cnektpoB. CNeKTp ypoBHEN IHEPrun aToma BoAopoaa.

CnoHTaHHOE 1 BbIHYXAEHHOE n3nyyeHune ceeTa. Jlasep.

TexHMYecKne yCTPOMCTBA W TEXHOJIOTMYECKME MPOLECCbl: CMEeKTPasbHbIA  aHanm3
(cnekTpockon), nasep, KBAHTOBbIM KOMMbIOTEP.

AdemoHcmpayuu.

Mogenb onbiTa Pesepdopaa.

HabntogeHne nMHenyaTbiX CNEKTPOB.

YCTPONCTBO M AENCTBME CHETYMKA MOHMU3UPYIOLLNX YacTuL,.

OnpeaeneHve ANVHbI BOJIHbI 1a3€PHOT0 U3y4eHUA.

YueHu4eckuli aKcnepumeHm, nabopamopHsie pabombi, NPAKMUKYM.

HabnioaeHne nMHenyaToro cnekTpa.

NccnepoBaHne cnekTpa paspeXeHHOro aTtoMapHOro BOAOpPOAA W M3MepeHue
noctosHHoM Pupgbepra.

Tema 3. PuszuKka amomHO20 A0pa U 3AeMeHMapPHbIX Yacmuy.

HyknoHHaa mogenb aapa lenseHbepra—MBaHeHKo. 3apag Agpa. Maccosoe umcno agpa.
N3oTonbl.



PaanoakTMBHOCTb. Anbda-pacnag,. INeKTPOHHbIM U NO3UTPOHHbIN 6eTa-pacnag. Namma-
n3nyyeHue.

3aKOH paAMOoaKTMBHOrO pacnaga. PapuoaKkTuBHbie M30Tonbl B npupoge. CeolcTBa
MOHU3MPYIOLLETO U3NTYYEHUA. BAMAHME paAMOAKTUBHOCTU Ha XXUBble OpPraHn3mbl. ECTeCTBEHHbIN
$OH nsnyyeHua. JosmmeTpus.

DHeprua cBA3N HYKNOHOB B Agpe. AgepHble cunbl. dedekT maccbl aapa.

ApepHole peakuuu. [eneHne W cuHTe3 Agep. AaepHble peakTopbl. [Mpobnemsl
ynNpaBnAemoro TEPMOALEPHOrO CUHTE3a. IDKOMOTMYECKME acneKkTbl pPa3BUTUA ALepHOM
SHEepreTmKM.

MeToapl permcrpaummn u UccnefoBaHmna sNeMmeHTapHbIX YacTu,

dyHAameHTanbHble B3aumoaencTema. bapmoHbl, Me30Hbl U enToHbl. [peacTtaBneHune o
CraHgapTHOM moaenun. KBapK-rnrOHHAA Moae b aApOoHOB.

®dusuka 3a npegenamm CtaHgapTHOM mogenun. TEmHaA maTepua U TEMHaA sHepPrus.

EoVHCTBO PU3MUYEeCcKon KapTUHbI MUpa.

TexHU4ecKne yCTPOMCTBA M TEXHOMOIMMYECKME MPOLLECCHI: A03MMETP, Kamepa BunbcoHa,
AOEPHbIN  peakTop, TepMoAAEePHbIN peaKkTop, aToMHaa 6omba, MarHUTHO-pe3oHaHCHasA
ToMorpadwms.

YueHuueckulii akcnepumeHm, nabopamopHbie pabomebl, NPAKMUKYM.

NccnepoBaHue TpeKos YacTul, (mo rotosbiMm potorpadpuam).

UccnepoBaHue paanoakTUBHOIo GoHa € UCNOo/ib30BaHUEM A03MMETPA.

MN3yyeHMe nornoweHns 6eTa-4acTuL, aIlOMUHUEM.

Pasgen 8. dnemeHTbl aCTPOHOMUU U acTPOPUIUKMN.

JTanbl pa3BUTMA acTpOHOMUU. [IpuUKNagHOE U MUPOBO33PEHYECKOe 3Ha4vyeHue
acTpoHOMMUU. [TPUMEHMMOCTb 3aKOHOB OU3MKM ANA 06bACHEHMA NPUPOAbI KOCMUYECKUX
06BEKTOB.

MeToabl aCTPOHOMMYECKUX WccnefoBaHU. CoBpemeHHble ONTUYeCKMe TesnecKonbl,
paguoTenecKkonbl, BHeaTMochepHan aCTPOHOMMUA.

Bupa 38é3aHoro Heba. Co3Besama, Apkue 38€34bl, NNAHETLI, UX BUANMOE ABUKEHUE.

ConHe4yHasa cucrtema.

ConHue. ConHeYyHaa akTUBHOCTb. MCTOYHUK sHeprum ConHua u 3BE34.

3BE34bl, MX OCHOBHblIE XapPaKTepPUCTUKU. [uarpamma «CNeKTpanbHbIM Knacc -—
CBETMMOCTbY». 3BE3bl INMABHOM NOCAe[0BaTENbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTbY» A/1A
3B€34, [/1aBHOM NOC/Ae[0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpemMeHHble
npeacTaB/ieHnA O NPOUCXOKAEHMU M 3BoAoUMK COoNHLUA M 3BE34. DTanbl XKNU3HU 3BE3L,

ManeuHbiii NyTb — Hawa lanaktuka. MNonoxeHune n asueHne ConHua B NanakTuKke. Tunbl
ranakTuK. PagnoranakTnkm n Keasapbl. HEpHble Ablpbl B AAPAX ralakTUK.

BceneHHas. PacwupeHne BceneHHoi. 3akoH Xabb6na. PasberaHue ranaktuk. Teopwus
bonblworo B3pbiBa. PennkToBOE M3yYeHMe.

MacwTtabHada cTpykTypa BceneHHol. MeTaranakTuka.

HepelwéHHble Npobaembl aCTPOHOMMUMU.

YyeHuyeckue HabnoOeHus.



HabniogeHna 3Bé3gHoro Heba HEBOOPYKEHHbIM TNa30M C  MCNONb30BaHWEM
KOMMbIOTEPHbIX MPUNOXKEHUN ANA  onpegeneHus MnonoxeHua HebecHbix O6BEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHble co3Be3auMA CeBepHOro Noiywapusa n spkne 3sé3apbl.

Habnwoaenua B Teneckon JIyHbl, NaaHeT, TYMaHHOCTEN U 3BE34HbIX CKOMNEHUN.

®dusnyecKknii NPaKTUKyM.

Cnocobbl n3mepeHns GU3NYECKMUX BENNYMH C MCNOIb30BAHMEM aHANOrOBbIX U LMOPOBbIX
U3MEepPUTENbHbIX MNPUOOPOB M  KOMMbIOTEPHbIX OATYMKOBLIX CUCTEM. ABCONIOTHblE U
OTHOCUTENbHbIE  MOTPELHOCTU  U3IMEepPEeHUN  GU3MYECKMX  BenuYMH. OueHKa rpaHuL,
norpeLHoCTeNn.

MpoBeaeHNE KOCBEHHbIX W3MEPEHWUIM, WUCCeaoBaHUI 3aBUcMmOcCTer  GU3NMYECKUX
BEJINYMH, MPOBEPKA NPEAJIONKEHHbIX rMnoTe3 (BblIbop M3 paboT, ONMUCaAHHbIX B TEMATUYECKUX
pa3aenax «Y4eHUYEeCKUN SKCNEPUMEHT, labopaTopHble PaboTbl, NPAKTUKYM»).

O6o06watoLiee NOBTOpeHUe.

Ob6obuweHne W cucTemaTmMsauMa COAEpPKaHUA pas3faenoB  Kypca «MexaHuWKa,
«MonekynapHasa ¢pu3MKa M TEPMOANHAMUKAY, «DNEKTPOAMHAMUKA», «KonebaHUA U BOJHbIY,
«OCHOBbI CcreuManbHOM TeopuM OTHOCUTENbHOCTM», «KBaHTOBas ¢u3MKa», «INemMeHTbl
aCTPOHOMMM U ACTPODU3UKN Y.

Ponb $M3MKM M aCTPOHOMWMM B 3IKOHOMMYECKOWM, TEXHONOTMYECKOM, COLMANBbHOW MU
3TMYecKon cdepax AeAaTeNbHOCTM YesIOBEKa, POJib U MECTO PU3IMKM U acTPOHOMUU B
COBPEMEHHOW Hay4yHON KapTMHE MUpa, 3HAYEeHMe OnucaTeslbHOW, CUCTEMATU3UPYHOLLEN,
06BbACHUTENBHOM U NPOFHOCTUYECKOM GYHKUMA GU3NYECKO TEOPUN, POSIb GU3NYECKON TeOPUM
B GOpPMUPOBaAHMN NpPeacTaBNEHUN O PU3NYECKON KAapPTUHE MUpPA, MeCTO GU3NYECKON KAapPTUHbI
Mupa B obLem pasy COBPeEMEHHbIX eCTeCTBEHHO-Hay4YHbIX NpeACcTaBAeHN O Npupoae.

MexnpeameTtHble CBA3MU.

MN3yyeHune Kypca ¢u3nKM yrnybnéHHoro ypoBHs B 11 Knacce ocywlecTBASETCA C YYETOM
coAepraTeNbHbIX MeXNpegMeTHbIX CBf3elM C KypcaMu MaTeMaTuKu, OMONormm, Xumuu,
reorpadum 1 TEXHONOTUN.

MexcnpedmemHbie NOHAMUSA, C8A3AHHbIE C U3yYyeHUemMm Memooo8 Hay4Ho20 NO3HAHUA:
AB/IEHNEe, HayyHbIM $aKT, runotesa, ¢u3Myeckas Be/IMUMHA, 3aKOH, Teopuda, HabnawoaeHwue,
3KCMEepMMEHT, MOAEe/IMpPOoBaHME, MOAENb, W3MepeHWe, MOrPewHoOCTM  U3MEPEHUN,
n3mepuTenbHble Npnbdopsbl, Lnpposaa nabopatopus.

MamemamuKa: pelieHne cUCTeMbl ypaBHEHUI. TpUroHomeTpuyeckme GyHKUUU: CUHYC,
KOCMHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOoe TOXAECTBO. BeKkTopbl M MX
NPOEKLMN Ha OCU KOOPAMHAT, CNOKEHUE BEKTOPOB. MPOn3BOAHbIE 3NEMEHTAPHbIX GYHKUWUINA.
Mpu3Haku Nnogobus TpeyroNbHUKOB, onpeaeneHne NAoLWaan Naockux euryp n obbvéma ten.

BbuonoazuA: aneKTpuUYecKkne ABNEHUA B KUBOW Npupone, KonebatenbHble ABUMKEHUA B
XMBOM  NpUpPOAE,  IKONOTMYECKME  PUCKM  NPU  MPOU3BOACTBE  I/NEKTPOIHEPIUM,
3NeKTPOMArHUTHOe 3arpsA3HeHMe OKpYrKalowen cpeabl, YAbTPa3ByKOBaA [AMArHOCTMKa B
MeguLUNHE, ONTUYECKME ABNEHUSA B KMBOW Npupose.

Xumus: cTpoeHMe aTOMOB M MONEKYN, KPUCTANIMYecKaa CTPYKTypa TBEpAbIX Ten,
MexaHM3Mbl 06pa30oBaHMA KPUCTANINYECKOWN PELIETKM, CNEKTPA/IbHbIA aHaNu3.

lFeozpadpus: marHUTHbIE NoAtOCa 3eM/IU, 3aN1EXKN MArHUTHbIX pya, GOTOCbEMKA 3eMHOM
NoBepXHOCTH, cericmorpad.



TexHon02uA: NPUMEHEHMNE MOCTOAHHbIX MAarHUTOB, 3SN1EKTPOMArHUTOB, 3/IEKTPOABUTaTENb
AKobK, reHepaTop NepemMeHHOro TOKAa, WHAYKUMOHHAA nedb, /WHUM 3SNeKTponepesaud,
3/IeKTpoABuraTesib, pafap, PaavoONpPUEMHUK, TeneBus3op, aHTeHHa, TesnedoH, CBY-neus,
YNbTPa3BYKOBAA [AMArHOCTMKA B TEXHWKE, MNPOEKLMOHHbIA annapaT, BONOKOHHAaA ONTUKa,
CONIHeYHasn baTtapesn, CNYTHUKOBbIE MPUEMHUKM, AAEPHAA SHEPreTUKA U SKONOTUYECKME acneKTbl
€€ pa3BuUTUA.



MAAHUPYEMBIE PE3Y/IbTATbI OCBOEHUA MPOTPAMMBbI NO ®U3UKE HA YPOBHE CPEAHETO
OBLUEIO ObPA3SOBAHUATMYHOCTHbLIE PE3Y/IbTATbI

JIMYHOCTHbLIE PE3YJ/IbTATDI

JInuHOCTHbIEe pe3ynbTaTbl OCBOeHMA yyebHoro npeamerta «Pu3mKa» A0MKHbI OTPaKaTb
FOTOBHOCTb M CMOCOBHOCTb 0By4aloWMXCa PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
nosvumMen NUYHOCTU, CUCTEMON ULEHHOCTHbIX OPWEHTAUMN, MO3UTUBHbLIX BHYTPEHHUX
ybexaeHn, COOTBETCTBYIOWMX TPAAULMOHHbIM  LIEHHOCTAM  POCCMMACKOro obLecTsa,
pacWMpeHne XM3HEHHOTO OMNbITa M ONbITa AEATE/NIbHOCTU B NPOLLECCE peanm3aumm OCHOBHbIX
HanpaB/ieHU BOCNUTATE/IbHOM AEeATENbHOCTU, B TOM YMC/E B YaCTU:

rpa*K4aHCKOro BOCNUTAHUA:
° CchOPMMPOBAHHOCTb TPAXKAAHCKOM MO3MUMKM 0OYYaloLLEroca Kak aKTUBHOIO U
OTBETCTBEHHOIO Y/1€Ha POCCUICKOro 0bLLecTBa;
° npuHATHMe TPaAULMOHHbIX obuieyenoBeyYecknx rYMaHUCTUYECKUX n
OEMOKPaTUYECKUX LIEHHOCTEN;

. rOTOBHOCTb BECTM COBMECTHYK [AeATe/IbHOCTb B WHTepecax rpaxKAaHCKoro
obuiecTBa, y4acTBOBaTb B Camoynpas/ieHnM B 06pasoBaTe/IbHON OpraHn3aumu;

. yMeHWe B3aMMOAeNCTBOBATb C COLMAbHBIMU MHCTUTYTAaMMU B COOTBETCTBUM C UX
bYHKUMAMM U Ha3HAYEHUEM;

. FOTOBHOCTb K 'YMaHWUTAPHOM U BONOHTEPCKOMN AeATENbHOCTMH.

NaTPMOTUYECKOro BOCNUTAHUA:
° chOPMUPOBAHHOCTb POCCUIMCKOM rpaKaAaHCKOM MAEHTUYHOCTHU, NaTPMOTMU3MA;
. LUEHHOCTHOE OTHOLWEHWE K TOCYAAPCTBEHHbIM CMMBONAM, AOCTUMKEHUAM

POCCUMCKMX YY4EHBIX B 061aCTU GUSUKN N TEXHUKE.
AYXOBHO-HPABCTBEHHOrO BOCMUTAHUA:

. OLEHMBATb CUTYaUMIO M MPUHMMATb OCO3HAHHbIE PELIEHUA, OPUEHTUPYACL Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbl W LLEHHOCTM, B TOM 4uUC/ie B AeATENbHOCTM Y4YEHOro
chpopMMpPOBAHHOCTb HPABCTBEHHOIO CO3HAHWA, 3TUYECKOro NOBEAEHWUS;

) CrMocobHOCTb;

. OCO3HaHWe NIMYHOro BK/1aZa B NOCTPOEHUE YCTOMYMBOTO byayuiero.

3CTEeTUYECKOro BOCNUTAHUA:

. 3CTETUYECKOE OTHOLWIEHWE K MUPY, BK/IOYAA 3CTETMKY HAy4YHOro TBOPYECTBA,
npucyuiero pusnMyYecKom Hayke.

TPYAO0BOro BOCNUTAHUA:

° WMHTEpeC K pasnnyHbiM chepam npodeccrmoHanbHOM AeATENIbHOCTU, B TOM YnUce
CBA3AHHbIM C OU3MKON M TEXHUKOW, YMEHME COBeplIaTb OCO3HaHHbLIN Bblbop OGyaywein
npodeccuun n peanms3osbiBaTb COOCTBEHHbIE }KU3HEHHbIE MaHbI;

. rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMO U camoobpas3oBaHMiO B 061acTU
OU3MKM Ha NPOTAKEHUN BCEN KU3HMU.

9KOI0rMYEeCKOoro BOCNUTaHMUA:

. CPOPMMPOBAHHOCTb  3KONIOTMYECKOM  KYNbTypbl, 0OCO3HaHWe rnobanvHoro

XapaKTepa 3Konormyeckmx npobnem;



° NNaHUPOBAHME M OCYLLECTB/IEHNE AEUCTBUIA B OKpPY)KaloWen cpene Ha OCHoBe
3HaHUA Lenein ycTomumMBoro pa3BnTMA 4e10Be4ecTBa;

° paclwmpeHne onbiTa AeATE/IbHOCTU 3KOJIOMMYECKOM HanpaBAeHHOCTM Ha OCHOBe
MMEILLMXCA 3HAHUIM MO PU3MKe.

LLeHHOCTM Hay4YHOro NO3HaHMUA:

. chOPMMPOBAHHOCTb  MMPOBO33PEHUS, COOTBETCTBYHOLLEIO  COBPEMEHHOMY
YPOBHIO Pa3BuUTUA GU3NYECKOM HAYKK;

° 0CO3HaHWe LEHHOCTU Hay4YHOWN AeATe/IbHOCTU, FOTOBHOCTb B NMPOLLECCE U3YYeHUA
®M3MKN OCyLLEeCTBNATb NPOEKTHYIO U UCCNen0BaTeNbCKyo AeATe/IbHOCTb MHAMBUAYANbHO U B
rpynne.

METANPEOMETHbDIE PE3Y/IbTATbI

Mo3HaBaTeNbHble YHUBEPCAJIbHbIE Y4ebHble gencTBua
ba3oBble fIoruyecKkue aencTema:
° CaMOCTOAITE/IbHO dopmynmnpoBaTb n aKTya/IM3MpoBaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

° onpeaenatb UEeNM AeATeNbHOCTW, 3a4aBaTb NapamMeTpbl U KpUTEPUWU  UX
[OCTUNKEHUSA;

° BbIAB/IATb 3aKOHOMEPHOCTU U NPOTUBOPEUNSA B paccMaTpMBaembix GU3MYECKMX
ABNEHUAX;

° pa3pabaTtbiBaTb NJaH peweHua npobnembl C YYETOM aHaM3a MMELMXCA

MaTepUnasibHbIX U HeMaTepuasbHbIX PECypCoB;

° BHOCUTb KOPPEKTUBbI B AeATe/IbHOCTb, OLEHMBaATb COOTBETCTBME pe3y/bTaToB
Lenam, OLeHNBaTb PUCKU NOCNEACTBUIN AeATENbHOCTY;

° KOOPAWHMPOBATb U BbINOAHATL PaboTy B yCNOBMAX pPeanbHOro, BUPTYasibHOTO U
KOMOWHMPOBAHHOIO B3aMMOAENCTBUSA;

° pa3BMBaTb KPEAaTUBHOE MblLNEHNE MPU PELLEHUN }KUSHEHHbIX NPobaeM.

ba3oBble UccneaoBaTeNbCKUe [EACTBUA:

° BNageTb HAy4YHOW TEPMWHONOIMEN, KIOYEBbIMU MOHATUAMM U  MeToAaMMU
dU3NYECKo HayKu;

° B/IafleTb HaBblKaMUM y4ebHO-MUCCea0BaTENIbCKOM M NPOEKTHOM AeATeNbHOCTU B
obnactm ¢uM3MKKM, CNOCOBHOCTbIO M FOTOBHOCTbIO K CaMOCTOATE/IbHOMY MOWUCKY MeTo40B
pelleHna 33434 PU3NMYECKOro CoaeprKaHMaA, MPUMEHEHMUIO Pa3INYHbIX METOA0B NO3HaHWUS;

° BNageTb BMOAAMM OEATENbHOCTM MO MOJIYYEHUHO HOBOrO 3HaHWA, ero
MHTepnpeTaunn, NnpeobpasoBaHMIO U NPUMEHEHUIO B PA3/INYHbIX Y4EOHbIX CUTyauuax, B TOM
yucne Npu co3gaHnm yyebHbix NPOEKTOB B 061aCTU GU3MKK;

° BbIABAATb  MPUYMHHO-CNEACTBEHHbIE CBA3WM UM aKTyaAu3MpoBaTb 3agaudy,
BblABMIaTb rMMNOTe3y €€ peleHna, HaxoauTb aprymeHTbl AAA [OKa3aTenbCTBa CBOMX
YyTBEPKAEHWUN, 334aBaTb NAapamMeTpbl U KPUTEPUUN PELLEHUS;

° aHa/N3MpPOBaTb NOJIyYEHHbIE B XO4E pPelleHMa 3a4a4M Pe3ynbTaTbl, KPUTUYECKN
OL,eHMBATb MX A0CTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbIX YCIOBUSAX;



. CTaBuTb U ¢dopmynmpoBatb cobcTBeHHble 3adayn B 0b6pasoBaTeNbHOM
[EeATEeNbHOCTU, B TOM YMUCAE NPU U3yHeHUN GU3KKK;

° [aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb NPUOOPETEHHbIN OMbIT;

° yMeTb MepeHoCUTb 3HaHMA No  ¢U3MKe B  MNpPaKTUYecKyr 0b6nacTb
KU3HEOEATENIbHOCTY;

° YMeTb MHTErpMpPOBaTb 3HAHWA U3 Pa3HbIX NPeaMETHbIX obnacTen;

. BblA4BUraTb HOBbIE MAEW, NPea/iaraTb OPUrMHA/IbHbIE NOAXOAbl U PELLEHUSA;

. CTaBUTb NPo6AEeMbI 1 3a4a4M, [ONYCKAOWME a/ibTEPHATUBHbIE PELLEHWA.

Paborta c nHpopmauymeii:

. BNAAETb HaBblKaMW MNOAyYEHUA MHOOPMALMN GU3NMYECKOTO COAEPMKAHUA U3
MCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATE/IbHO OCYLLECTBAATb MOUCK, aHAMU3, CUCTEMATMU3ALMIO U
MHTepnpeTaunio HGOPMALMK PA3INYHbIX BUA0B M GOPM NpeacTaBieHus;

. OLEHMBATb A0CTOBEPHOCTb MHPOPMALNY;

. MCNosb30BaTb CPeACcTBa MHOOPMALMOHHBIX U KOMMYHUKALUMOHHbBIX TEXHONOTUI B
PEeWeHUN KOTHUTUBHbIX, KOMMYHWUKATUBHbIX W OPraHU3aLMOHHbIX 33af4a4y Cc cobaogeHnem
TpeboBaHM 3PrOHOMMUKN, TEXHUKN 6€30NaCHOCTU, TMIneHbl, pecypcocbepekeHns, NPaBoBbIX U
3TMYECKMX HOPM, HOPM MHPOPMALMOHHOM 6e30MacHOCTH;

. co3AaBaTb TEKCTbl PUINYECKOTO COAEpPKAHMA B PA3NUYHbIX PopmMaTax C y4ETOM
HaszHayeHMAa WHOOPMALMM W  LUenNeBor ayautopun, BblIOMpaa onTumanbHylo dopmy
npeacTaBieHMA N BU3yannsaLumu.

KommyHUKaTuBHbIE YHUBepCaibHble yyebHble AencTBun:

. OCyLLEeCTBAATb 06LLEeHMe Ha YPOKax GU3MKKN 1 BO BHEYPOUHOW AeATE/NIbHOCTY;

. pacno3HaBaTb NPEANOCHIIKM KOHGJMKTHBIX CUTYALUI U CMATYATb KOHOAUKTDI;

. Pa3BEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY 3PEHMA C MCNO/Ib30BAHUEM
A3bIKOBbIX CPEACTB;

. MOHMMATb M WUCMO/Ab30BaTb MNPEUMYLLECTBA KOMAaHAHOW W WHAMBUAYANbHOM
paboTbl;

. BbIOMpPaTb TEMATUKY M MeTOoAbl COBMECTHbIX OeNCTBUMMA C Yy4ETOM 06LMX

WMHTEPECOB M BO3MOXKHOCTEN KaXKA0r0 Y/ieHa KONIEKTUBA;

. NPUHUMATb  LEeAN  COBMECTHOW  AeATEeNbHOCTW,  OPraHU3oBbIBAaTb WU
KOOPAMHMPOBATb AENCTBMA MO €€ AOCTUMKEHMUIO: COCTaBAATb NAaH AeNCTBMN, pacnpeaenaTb
PONY C YYETOM MHEHMIN YYACTHUKOB, 0OCyXAaTb pe3y/ibTaTbl COBMECTHOMN paboThbl;

. OLEHMBATb KAYecTBO CBOEro BKNAAA M KaXKAOMO y4aCTHMKA KOMaHAbl B 0buwmi
pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

. npeanaraTb  HOBble MPOEKTbl, OLEeHMBaTb MAen C NO3UUUM  HOBW3HbI,
OPUTMHANbHOCTU, MPAKTUYECKOM 3HAYMMOCTH;

. OCYLLECTBAATb NO3UTUBHOE CTPATErMYecKoe NoBeaeHne B Pas/IMYHbIX CUTYaLMAX,
NpoABAATb TBOPYECTBO U BOOBpaxKeHne, 6biTb MHULMATUBHBIM.

PerynatusHble yHuBepcanbHblie yuebHble aeicteua

CamoopraHusauma:

. CaMOCTOATE/IbHO OCYLLEeCTBAATbL MO3HABATENbHYIO AeATeNbHOCTb B 06sactu

GU3MKKN 1 aCTPOHOMMM, BbIABAATL NPoHaeMbI, CTaBUTb U GopMyanpoBaTb COBCTBEHHbIE 3a4a4K;



° CaMOCTOATENIbHO COCTaB/IATbL N/aH PeLeHna PacYETHbIX U KauyeCTBEHHbIX 3a4au,
NnAaH BbINO/JIHEHMA MPAKTUYECKON pPaboTbl C YYETOM MMEIOLLMXCA PEeCcypcoB, COOCTBEHHbIX
BO3MOXHOCTEN U NPeANnoYTEHUN;

. [aBaTb OLLEHKY HOBbIM CUTYyaUUAaM;
° PacWMPATL PAMKKU y4ebHOro npeameTta Ha OCHOBE JIMYHbIX NPeAnoYTeHUN’;
° Aenatb 0CO3HaHHbIM BblbOpP, aprymeHTMpoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PeLleHUE;
° OLLEHNBaTb NPUOBPETEHHDIN ONbIT;
. cnoco6cTBoBaTb GOPMUPOBAHUIO U NPOABAEHUIO 3pyaAnLMM B 061acTM PU3MNKK,

NOCTOAHHO NOBbILWATb CBOM 06Pa30BaTE/IbHbIN U KYNbTYPHbIA YPOBEHb.
CaMOKOHTPO/1b, SMOLIMOHANbHbIN UHTE/INIEKT:

o [aBaTb OLLEHKY HOBbIM CWUTyaLMAM, BHOCUTb KOPPEKTUBbI B AEATENbHOCTb,
OLEHMBATb COOTBETCTBME PE3YNbTATOB LENAM;

o BN1aZeTb HaBblKaMM NO3HaBaTe/IbHOW pedieKCUN KaK OCO3HaHUA CoBepLIaeMblX
AENCTBUIA U MbICINTENIbHBIX NPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHWIA;

o MCcnonb3oBaTb NPUEMBbI pedneKkcuu ANA OLEeHKM CUTyaumu, Bblbopa BepHOro
peleHuns;

o YMeTb OUEHMBATb PUCKM W CBOEBPEMEHHO MPUMHMMATb peleHua Mo  MUX
CHUMEHWUIO;

o NPMHMMaTb MOTMBbI M  apPrymeHTbl ApYyrux npuv aHaause pesynbTaTos
AeATeNbHOCTYH;

o npuMHMMaTb ceba, NOHMMaA CBOM HeL0CTAaTKN U SOCTOUHCTBA;

o NPMHMMaTb MOTMBbI M aprymeHTbl APYrux npuv aHaause pesynbTaTos
AeATeNbHOCTY;

o npu3HaBaTb CBOE NPaBo M NPaBO APYrMX HA OWUGKK.

B npouecce AOCTUNKEHUA NNYHOCTHbIX PE3Y/NbTAaTOB OCBOEHWUS MPOrpammbl Mo ¢u3smnKe
ANA  ypoBHA cpeAHero obuwero obpasoBaHWa y 0Oy4aloWMXCs  COBEpLUEHCTBYETCA
3MOULMOHANbHbIA MHTENNEKT, Npeanonaratowmin chopmMmnpoBaHHOCTb:

. CaMOCO3HaHMsA, BK/OYAOWEro cnocobHOCTb MOHMMATb CBOE 3MOLMOHA/IbHOE
COCTOfIHWE, BWAETb HanpaBleHMA Pas3BUTMA COOCTBEHHOM 3MoOUMOHanbHON cdepbl, ObITb
yBepeHHbIM B cebe;

. CaMOPEry/IMpoBaHMA, BK/KOYAKOWEIO CAaMOKOHTPO/b, YMEHWE MPUHMMATL
OTBETCTBEHHOCTb 3a CBOE MNOBeAeHMe, CNOCOBHOCTb afanTUPOBaATbCA K 3MOLMOHA/bHbBIM
N3MEHEHUAM U NPOABAATb TMOKOCTb, 6bITb OTKPLITEIM HOBOMY;

. BHYTPEHHEN MOTMBALMW, BKOYAIOWLEN CTPEMIEHME K AOCTUXKEHUIO LEIN U
ycnexy, onTMMM3M, MHULIMATUBHOCTb, YMEHME AeNCTBOBATb, UCXOAA U3 CBOMX BO3MOXKHOCTEN;

. 3MMNaTUK, BKAIOYAKOLWEN CNOCOBHOCTb MOHMMATb 3MOLIMOHAZIbHOE COCTOAHWUE
APYTUX, Y4UTbIBATb €ro Mpu OCyWwecTBNeHUN obweHna, cnocobHOCTb K COYYBCTBUIO W
COMEpPEXNBAHMIO;

. COLMaNbHbIX HaBblKOB, BKAKOYAOWMX CNOCOOHOCTb BbICTPaMBaTb OTHOLWIEHWUA C
APYTUMK NtoAbMU, 3a60TUTLCA, NPOABNATL UHTEPEC U pa3peLlaTb KOHONUKTDI.



MPEAMETHbIE PE3Y/IbTATHI

K KoHuy obyyeHun B 10 Kaacce npeameTHble pe3ynbTaTbl Ha Yr1yONEHHOM YpPOBHE AO0NXKHbI
OoTpa*kaTb cGOPMUPOBAHHOCTL Y 0OyYatOLWMXCS YMEHWIA:

° NOHUMaTb POJib GU3NKM B IKOHOMMYECKON, TEXHOJIOTUYECKOM, SKONOMMUYECKON,
COUMANbHON W 3TUYECKON cdepax A[eATeNbHOCTU 4YenoBeKa, Poab U MecTo USUKU B
COBPEMEHHOW HAy4yHOM KapTMHE Mupa, 3HAYEeHMEe OnucaTesIbHOM, CUCTEMATU3UPYIOLLEN,
OOBACHUTENbHON U NPOTrHOCTUYECKOM  OYHKUMIA  dU3MYECKON Teopunm — MEXaHMUKW,
MONEKYNAPHON PUIMKM U TEPMOAMHAMMUKM, POab GU3NYECKOM Teopunm B POPMUPOBAHUM
npeacTaBAeHn 0 GU3NYECKON KAapTUHE MUP];

° pa3nuMyaTb YC/NIOBMA MNPUMEHUMOCTU moaenen ¢GUNYeckux Ten M npoLeccoB
(ABNeHUI): nHepuManbHaa cMcTema OTCYETa, abCcoNtoTHO TBEPAOE TeNo, MaTepmabHaa TOYKa,
paBHOYCKOpeHHOe ABUXeHWe, cBobogHoe nageHue, abcontoTHo ynpyras gedopmaums,
abcontoTHO ynpyroe u abCcoNOTHO Heynpyroe CTO/NIKHOBEHWA, MOAENW Ta3a, KUAKOCTU U
TBEPAOro (KPUCTaN/IMYECKOro) Tesa, WAeasbHbl ras, TOYEYHbIM 3apag, OA4HOPOoAHOE
3NeKTpUYecKoe none;

° pasnnyaTb ycioBus (rpaHuubl, 061acT) NPUMEHMMOCTU PU3MYECKUX 3aKOHOB,
NOHMMATb BCceobLmin XxapakTep GyHAAMEHTAIbHbIX 3aKOHOB U OFPAHNYEHHOCTb MCNONb30BaAHMA
YaCTHbIX 3aKOHOB;

. aHaNM3MpoBaTb U OODBACHATb MEXaHMYeCKMe MpPoueccbl U ABNEHUA, UCNOAb3yA
OCHOBHbIE MOJIOXKEHWUA U 3aKOHbl MEXaHWKM (OTHOCUTENbHOCTb MEXAaHWMYECKOro ABWUMKEHUS,
bopmMynibl  KNHEMATUKM PaBHOYCKOPEHHOrO ABUXEeHMA, npeobpasoBaHus [lanunes pgna
CKOPOCTU M NepemelleHus, 3aKoHbl HblOTOHA, MPUHLUMN OTHOCUTENbHOCTU [anunesn, 3aKoH
BCEMMPHOrO TATOTEHWS, 3aKOHbl COXPaHEHMA MMMNyAbCa U MEXaHMYECKON 3Hepruu, CBA3b
paboTbl CUNblI C UBMEHEHMEM MEXaHUYECKOW 3HEPrun, YCNOBUSA paBHOBeECMA TBEPAOro Tena),
npu 3TOM WCMO/Ib30BaTb MaTeMaTM4YecKoe BblpaXKeHMe 3aKOHOB, YKa3blBaTb YCAOBUSA
NPUMEHUMOCTM PU3NYECKNX 3aKOHOB: NpeobpasoBaHnin Mannnesn, BTOPOro 1 TpeTbero 3aKOHOB
HblOTOHA, 3aKOHOB COXPaHEHMA MMMYAbCA WU MEXaHWYECKOM 3HEepPruun, 3aKoHa BCEMWPHOrO
TArOTEHUS;

. aHanM3MpoBaTb U OODBACHATL TEeMnaoBble MNPOLEcCbl U SABAEHWUA, WUCNOb3yA
OCHOBHble nonoxeHns MKT M 3aKOHbl MONEKYNAPHOW OU3MKM U TepMOAUMHAMMKMK (CBA3b
OAB/NIEHNA NAEaNbHOro rasa co CpefAHeN KUHETUYECKOM 3Heprvent TEn/IOBOro ABUMKEHUS WU
KOHUEHTpauMen ero MONEKYy/, CBA3b TemnepaTypbl BELWLECTBA CO cCpeAHen KUHETUYECKOM
3Heprven TEnnoBOro [ABMMKEHMA €ero 4acTuu, CBA3b JaB/JeHMA WAeanbHOro rasa
KOHLLeHTpauuen Monekyn M ero TemnepaTypoin, ypaBHeHWe MeHaeneeBa—KnanenpoHa,
nepBblit 3aKOH TEPMOAMHAMMKM, 3aKOH COXPAHEHMA SHEPruu B TEMn0BbIX Mpoueccax), npu
35TOM  MCNONb30BaTb MaTeMaTUYeCKOe  BblpaXK€HMEe  3aKOHOB, YKasblBaTb  YC/0BMA
NPUMEHUMOCTM ypaBHeHnAa MeHaeneeBa—KnanenpoHra;

. aHanNM3MpoBaTb U OOBACHATL 3NEKTPUYECKME ABNEHUA, UCNONb3YyA OCHOBHble
NMONIOXKEHUA N 3aKOHbI 3NEKTPOAMHAMMKM (3aKOH COXPAHEHUA INEKTPUYECKOro 3apsaaa, 3aKoH
KynoHa, NOTEHUMaANbHOCTb  3/N1EKTPOCTAaTUYECKOrOo  MOoAA,  MPUHUMN  Cynepno3vuuu
3NEeKTPUYECKUX NONEN, MPU 3TOM YKasblBasA YCAOBUA MPUMEHMMOCTU 3aKOHaA KynoHa, a Takxke
NPaKTUYECKM BaXKHble COOTHOLWEHMA: 3aKoHbl OMa AnAa yyacTKa uenu M ANA 3aMKHYTOM



3NEKTPMYECKOM uenu, 3akoH J[koyna—/leHua, npasuna Kupxroda, 3akoHbl Papagea ana
3/1eKTPONU3a);

. onucbiBaTb PU3NYECKME nNpoueccbl W ABMEHUA, WUCNO/b3yA  BENUYUHDI:
nepemelLeHne, CKOPOCTb, YCKOPEHWe, MMMYAbC Tefa U CUCTEMbI Tes, CUNA, MOMEHT CWUAbl,
OaBNeHne, NOTEeHUMANbHAA 3HEPruA, KMHeTMYECKaa SHeprua, mexaHumyeckaa saHeprua, pabota
CUNbl, LEHTPOCTPEMUTENIbHOE YCKOPEHWE, CUNa TAXKECTM, CUAa YNpyroctu, cuia TPEeHus,
MOLLHOCTb, 3HEpPrns B3aUMOAENCTBMA Tena c 3emnéii B6AM3K e€ MNOBEepPXHOCTU, SHEprus
ynpyroi pgedopmaumu MNpPyKUHbI, KOAMYECTBO TennoTbl, abcontoTHaa Temnepatypa Tena,
paboTa B TepMOAMHAMMUKE, BHYTPEHHAA 3HEPrUA WAEaNbHOro0 OAHOATOMHOro rasa, paboTta
naeanbHOro rasa, OTHOCUTEIbHAA BAAXKHOCTb Bo3ayxa, KM/ naeanbHoro TennosBoro Aguratens;
3NeKTPUYECKOe None, HaNPAXKEHHOCTb 3NEKTPUYECKOrO NOAA, HANPAXKEHHOCTb NOAA TOYEYHOTO
3apAga UM 3apAXKEHHOTO LWapa B BaKyyMe U B ANINEKTPUKE, NOTEHLMAN SNEKTPOCTATUYECKOTO
noss, Pa3HOCTb NMOTEHLMAMOB, 3N1EKTPOABMIKYLLAA CUNA, CMNA TOKA, HaNpAXKeHUe, MOLLHOCTb
TOKa, 3NEeKTpUYecKas EMKOCTb MJIOCKOTO KOHAEHCaTopa, COMPOTMBAEHME Yy4yacTKa uenu ¢
nocnenoBaTesibHbIM U NapanfenbHblM COEANHEHUEM PE3UCTOPOB, IHEPTUA INEKTPUYECKOTO
NnoAA KOHAEHCATOPA;

. 06BACHATL 0COBEHHOCTM NpOTEKAHUA OU3NYECKUX ABNEHUW: MexaHMYecKoe
ABUXKEHWE, TENNOBOE [ABWMMKEHME YacTuL, BeL,ecTBa, TEMNOBOE paBHoBecue, BpoOyHOBCKOe
ABUXKeHUe, anddy3una, ncnapeHre, KUNeHMe U KOHAEHCAUMA, NNABAEHMNE U KPUCTANNM3ALMA,
HanpaB/IEHHOCTb TeNaonepesayn, 3NeKTpU3auma Ten, SKBUMOTEHLUMANbHOCTb MOBEPXHOCTU
3apAXKEHHOro NPOBOAHMKA;

. NpoBOAUTL MCCNeLOBaHME 3aBUCMMOCTM OAHON PUINYECKON BEAMYMHBLI OT
OPYroh € WCNoNb3oBaHMEM MNPAMbIX WU3MEPEHMW, NPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY,
dMKCMpoBaTb Pe3ynbTaTbl NONYYEHHON 3aBUCMMOCTM GU3MUYECKUX BEIMYMH B BUAE FPAadUKOB C
Y4ETOM abCONIOTHbIX MOrpelwHocTe W3MepeHun, JAenatb BbiBOAbI MO  pe3y/bTaTamM
nccnenoBaHus;

. NpPoOBOAMUTb KOCBEHHbIE M3MepPeHUA GU3NYECKMX BEAMYMUH, MPU 3TOM BblOMpaThb
ONTUManNbHbIA METOZ, U3MEpPEeHMUA, OLEeHMBATb abCONOTHbIE U OTHOCUTE/IbHbIE MOrPeLHOCTH
NPAMBbIX U KOCBEHHbIX U3SMEPEHUI;

. NPOBOAMTL OMbITbl MO MNPOBEPKE NPeANIONKEHHOW T[MMnoTe3bl: MNNAHUPOBATbL
3KCNepuMeHT, cobupaTb 3SKCMEPUMEHTANbHYK YCTAHOBKY, aHa/AM3MpOBaTb MOJyYEHHble
pe3ynbTaTbl U AeNaTb BbIBOA O CTaTyce NpeaNoXeHHOW rmMnoTesbl;

. cobnopgate npasuna 6e3onacHoro Tpyga nNpu NpoBefEeHUU UCCNefoBaHWUWA B
pamKax y4ebHOro 3KCMepuMMeEHTa, MPaKTUKyma W y4yebHO-UCCNenoBaTeNbCKOM U MPOEKTHOM
AEeATENbHOCTM  C  WUCNONb30BAaHMEM  U3MEpPUTENbHbIX  YCTPOMCTB M nabopaTopHoro
obopynoBaHus;

. pewaTb pacyéTHble 33Ja4M C ABHO 3aaHHOM U HEABHO 3aJaHHOW pusnyeckomn
MOZENbI0: HA OCHOBAHMM aHa/nu3a ycnoBuMA OOOCHOBbLIBATbL BbIbOp uM3MUYecKorn moaenw,
oTBevawwen TpeboBaHMAM 33[3a4M, MNPUMEHATb GOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynaTbl GU3NYECKMX TEOPWUA MPU MCNONb30BAHUM MATEMATUYECKMX METOAO0B peLleHuA
3a/a4, NPOBOAUTb PACYETbI HA OCHOBAHUM UMEIOLLMXCA AAHHbIX, aHAIM3NMPOBATb pPe3yabTaTbl U
KOPPEKTUPOBATb METOAbI PELLIEHUA C YY4ETOM NONYYEHHbIX PE3y/1bTaTOB;



° pelaTtb KayecTBeHHble 3agayu, Tpebywline NPUMEHEHUS 3HAHWK U3 pPasHbIX
pa3faenoB Kypca OM3MKKU, a TaKKe MHTerpaumm 3HaHWi M3 Apyrux npeameTroB ecTeCTBEHHO-
Hay4YHOro LMKAA: BbICTPAMBATb JIOTMYECKYHO LeNOoYKy PacCyAEeHW C ONOpPON Ha M3yyeHHble
3aKOHbI, 3aKOHOMEPHOCTU N PUINYECKME ABNEHUS;

. MCNoNb30BaTb TEOPETUYECKME 3HAHUA ANA OObACHEHMA OCHOBHbLIX MPUHLMMNOB
paboTbl U3MepUTEIbHBIX MPUBOPOB, TEXHUYECKUX YCTPOMUCTB U TEXHOIOTMYECKMX NPOLLECCOB;

. NPUBOAMTL NMPUMEPbl BKNAZA POCCUMCKMX M 3apybeXKHbIX YYEHbIX-PU3MKOB B
pa3BUTUE HAyKM, B OObACHEHME MNPOLLECCOB OKPYMKAKOLWEro Mupa, B Pa3BUTUE TEXHUKU U
TEXHONOrUI;

. aHanM3MpoBaTb WM OUEHWBATb NOCNeacTBMA ObITOBOM W NPOM3BOACTBEHHOM
DEATENIbHOCTM YesIoBeKa, CBA3AHHON C PU3MYECKMMM NpoLLeccamm, € NO3ULMIA SKONOTUYECKON
6e30nacHOCTU, NPeACTaBAEeHU O PaLMOHaNbHOM NPUPOAONONb30BAHUM, @ TAKKe Pa3yMHOM
NCNONb30BaHUN AOCTUNKEHUI HAaYKN U TEXHONOTUIN ANA Aa/IbHENLIEero pa3BmMTUA Ye10BEYECKOro
obuiecTBa;

° NPMMEHATb Pas/indHbie crnocobbl pabotbl ¢ WMHboOpMauuelnn GuU3nYecKoro
CoAEepXaHUA C WUCNONb30BaHMEM COBPEMEHHbIX MHOOPMALMOHHbIX TEXHOJIOTUK, MPU 3TOM
MCNoNb30BaTb COBPEMEHHble WMHGOPMALMOHHbIE TEXHONOrMW ANA MOWUCKA, NepepaboTku U
npeabABneHMA y4yebHOM W Hay4yHO-MOMYNAPHOM WHbOPMAUUKM, CTPYKTYPUPOBAHUSA U
WMHTepnpeTaunmn WMHbOPMAUUM, MNONYYEHHON U3  PA3/IUYHBLIX  WUCTOYHWUKOB, KPUTUYECKU
aHanM3MpoBaTb Mosy4aemyo MHGOPMaLMIO U OLEeHMBaTb €€ AOCTOBEPHOCTb KaK Ha OCHOBe
MMEIOLLIMXCA 3HAHMUI, TaK U Ha OCHOBE aHa/n3a UCTOYHMKA MHbOPMaLMK;

° NPosABAATb OPraHM3aUMOHHbIE W MNO3HaBaTe/lbHble YMEHWSA CaMOCTOATE/NIbHOro
npuobpeTeHnss HOBbIX 3HAaHMM B MPOLECCE BbIMNOJIHEHUA TMPOEKTHbIX W  y4yebHo-
nccnepoBaTelbCkUX pabor;

° pabotaTb B rpynne C MWCMNONHEHMEM Pa3/IMYHbIX COUMAJbHLIX pPONEN,
nnAaHMpoBaTb pPaboTy rpynnbl, PaLMOHANbHO pacnpeaenaTb AeATeNbHOCTb B HecTaHAapTHbIX
CUTyauMsaX, a[eKBaTHO OLEHMBATb BKNAA, KaX[Oro M3 Y4YaCTHMKOB Trpynnbl B pelleHue
paccmaTpuBaemon npobnemsl;

. NposBAATb MOTMBAUMIO K Oyaywen npodeccMoHanbHOM AeATeNbHOCTM MO
CcneunanbHoCTAM GU3NKO-TEXHUYECKOTO NPOdUAs.

K KoHUy obyueHua B 11 Kaacce npegMeTHble pe3ynbTaTbl Ha yraybNEHHOM ypOBHE A0/KHbI
oTpa*kaTb cGOPMUPOBAHHOCTL Y 0ByYatOWMXCS YMEHWIA:

. NOHMUMATb POo/ib GU3MKU B IKOHOMWMYECKOM, TEXHONOTMYECKOM, COLMANbHOWN U
3TMYecKoM chepax AeATeNbHOCTU YeNoBeKa, POab U MecTo GU3MKM B COBPEMEHHON HayyHOM
KapTUHE MMpa, PONb aCTPOHOMMMU B MPAKTUYECKOM AEATE/NIbHOCTU Ye/NIOBEKA U Aa/ibHENLEM
Hay4YHO-TEXHUYECKOM pasBUTUM, 3HayeHue onucaTenbHow, CUCTEMATUIUPYIOLWEN,
O6BACHUTENBHON WM MPOrHOCTUYECKON (YHKUMIN PU3MYECKON TEeopUM — 3SNEKTPOAUHAMMUKW,
CNeunanbHOM TeopUM OTHOCUTENIbHOCTM, KBAHTOBOW U3MKK, ponb GU3MYECKON Teopuu B
dbopmMpoOBaHUM NpeacTaBNeHUN O PU3NMYECKON KAapTMHE MMpPA, MecTo GU3MYECKOM KapTUHDbI
MUpa B obLem pasy COBPEMEHHbIX eCTECTBEHHO-HAY4YHbIX NPeACTaBAEHNN O NPUPOAE;

. pa3nnyaTtb YCNOBMUA MPUMEHMMOCTU MoAenen ¢GuU3MYeckux Ten M MpoLeccos
(ABNEHMI): OAHOPOAHOE 3/EKTPUYECKOE U OAHOPOAHOE MArHWUTHOE MNOAsA, FapMOHMYECKMe
KonebaHna, mMaTteMaTUYeCKUM MAATHUK, WAEANbHbIA MPYXUHHbIM MAATHUK, FAPMOHMYECKUNe



BOJIHbI, MAEaNbHbIA KonebaTeNbHbIN KOHTYP, TOHKAA AMH3a, Mogenen aToma, aTOMHOro aapa u
KBaHTOBOW MOJe/IN CBeTa;

. pa3nmyaTtb yCnoBus (rpaHuubl, 061acTM) NPUMEHMMOCTU GU3UYECKUX 3aKOHOB,
NMOHMMATb BCeobLMn XapaKkTep GYHAAMEHTAIbHbIX 3aKOHOB M OrPAHUYEHHOCTb MCMNO/1b30BaAHUA
YaCTHbIX 3aKOHOB;

. aHaNM3MpoBaTb W OODBACHATbL 3/IEKTPOMArHUTHbIE MNPOLLECChl U SIBAEHMUA,
MCNO/Nb3yA OCHOBHbIE MONOXEHUA M 3aKOHbl 3NEKTPOAMHAMMKM U CheuumanbHON Teopuu
OTHOCUTENbHOCTU (3aKOH COXPaHEHUA 3NEeKTPUYECKoro 3apaga, cuna Amnepa, cuna JlopeHua,
3aKOH 3N1EKTPOMArHUTHOM MHAYKUMKM, npaBuno JleHua, cBasb 34C caMoOMHAYKUUN B SN1eMeHTe
3N1eKTPUYECKON LeNu CO CKOPOCTbIO M3MEHEHUA CU/bl TOKa, NOCTyNaTbl CleuManbHON Teopun
OTHOCUTENbHOCTUN IAHLUTENHA);

° aHaNM3MpPOBaTb N OODBACHATb KBAHTOBblE MNPOLECCHI U ABMEHWUA, MCMNO/b3YS
NONOXKEHWNA KBAHTOBOM $U3UKK (ypaBHEHMe DnHWTENHA ansa ¢oTtoaddeKTa, nepsbiii U BTOPOIA
noctynatbl bopa, NpuHUMN COOTHOWEHUA HeonpeaenéHHocteh [enseHbepra, 3aKoHbI
COXPaHEHUs 3apAdOBOrO M MaCcCOBOrO YMCE/T U 3SHEPIUM B ALAEPHbLIX PeaKUUsAX, 3aKOoH
paAnoaKTMBHOrO pacnaaa);

° onucbiBatb OU3MYECKME MPOLECCbl U  ABNEHUS, WCNONAb3YA  BEJINYUHDLI:
HaNPSAEHHOCTb 3JIEKTPUYECKOTO MOJIA, MOTEHUMaN 3JIEKTPOCTAaTUYECKOro MOJA, PasHOCTb
NOTEHLMA/IOB, 3NEKTPOABMKYLLAA CMU1A, MHAYKLUMA MAarHUTHOrO MOASi, MarHUTHbLIN NOTOK, cMAa
Amnepa, MHAYKTUBHOCTb, 3N1EKTPOABUXKYLLAA CUAa CAMOMHAYKLUMUWN, SHEPTUA MarHUTHOro noJsis
NPOBOAHMKA C TOKOM, PENSTUBUCTCKMA MMMNYJ/IbC, NOJIHAs SHEPIUA, SHEPTUA NMOKOA cBOOOAHOM
YacTuLbl, SHEPTUA N UMMNYNbC GOTOHA, MacCOBOE YNC/IO U 3apaj, AZpa, SHEPTUA CBA3M AAPa;

° 06bACHATL 0COH6EHHOCTM NPOTEKAHUA PU3NYECKUX ABNEHUIN: 3NEKTPOMArHUTHanA
MHAOYKUMA, CAMOUHAYKLNA, pe30HaHC, MHTepdepeHUUa BOH, AndpaKuusa, ANCNepcus, NnoaHoe
BHYTPEHHee oTpaskeHue, doToanekTpuyecknii apdekt (botoaddekKT), anbda- u beta-pacnaabl
Aaep, ramma-msnydyeHue aaep, PusMyeckme NPUHUMUMbI CMEKTPa/IbHOrO aHasvM3a U paboTbl
nasepa;

° onpeaensATb HanpaBAeHWe WUHAYKLMW MArHMTHOro Nons MPOBOAHMKA C TOKOM,
cunbl Amnepa u cunbl JTopeHua;

. CTPOUTb M306parKeHue, co3JaBaeMOEe MIOCKUM 3€PKaJioM, TOHKOM SIMH30MN, U
PaccYmnTbIBaTb Ero XapaKTePUCTUKMY;

. NPUMEHATb OCHOBOMO/AratoWwmMe acCTPOHOMUYECKME NOHATUA, TEOPUN U 3aKOHbI
ONA aHanu3a M 06bACHEeHUs GU3MYECKMX NPOLECCOB, NPOUCXOAALLMX B 3BE3AAX, B 3BE3AHbIX
CUCTEMAX, B MENXKranakTUYeckon cpeae; AOBWKEHUA HebecHbIX Ten, 3BOALUMW 3BE3L WU
BceneHHom;

. npoBOAUTb  MCCNeAOBaHME  3aBUCMMOCTEM  GU3MYECKUX  BEAUYMH €
MCNONb30BaHMEM MPAMbIX M3MEPEHWUIM, MPU 3TOM KOHCTPYMPOBATb YCTAaHOBKY, PUKCMPOBATL
pe3ynbTaTbl MOJYYEHHOW 3aBUCMMOCTU PUIMYECKUX BEIMYMH B BUAE TPadUKOB C YYETOM
abCcoNOTHbIX NOrpPeLLIHOCTEN U3MEPEHNIA, AenaTb BbIBOAbI MO pe3yabTaTam UCCNef0BaHMUSA;

° NPoOBOAUTb KOCBEHHbIE U3MepPEeHUA GU3UYECKUX BEAUYMH, NPU 3TOM BbibMpaTb
ONTUManNbHbIN METoL, U3MEpPeHMUA, OLEeHMBATb abCONOTHbIE U OTHOCUTE/IbHbIE MOrPeLHOCTH
NPSAMbIX U KOCBEHHbIX U3MEPEHUI;

° NPOBOAUTL OMbITbl MO MNPOBEPKE NPEeANOKEHHOM TMNoTesbl: MNAaHUPOBaATb
3KCNEePUMEHT, CcobupaTb IKCNEPMMEHTANIbHYIO YCTAaHOBKY, aHaAM3MPOBaATb MOYYEHHbIE
pe3ynbTaTbl U AenaTb BbIBOA O CTaTyce NPeasorKeHHOM rMnoTessbl;

. ONMCbIBaTb METOAbl NOlYYEHUA HAYYHbIX aCTPOHOMUYECKUX 3HAHUI;



. cobnopatb npasuna 6es3onacHoro Tpyaa nNpu NpoBegeHUMUM UCCNeaoBaHWN B
paMKax y4ebHOro sKcnepMmeHTa, MPaKTUKYyMa U y4yebHO-UCcCnenoBaTeNbCKON U MPOEKTHOM
[EeATENbHOCTM  C  MUCNO/Mb30BAaHMEM  U3MEPUTENbHbIX  YCTPOWCTB UM N1abopaTopHOro
obopypoBaHus;

° pelwaTb pacyéTHble 3a4a4Yu C ABHO 3a4aHHOM M HeABHO 3aAaHHON pU3Myeckom
MOZENbI0: Ha OCHOBAHMW aHanM3a ycnosua BblbUpaTb PuU3MYecKne mopgenun, oTeevaroline
TpeboBaHMAM 3a4ayM, NPUMEHATb GOPMY/bl, 3aKOHbl, 3aKOHOMEPHOCTM W NOCTyNaTbl
dU3NYEeCKMX Teopuih NpU  WUCMONb30BAHMM MATEMATUYECKUX METOAOB pelleHMA 3ajad,
NPOBOAMTL PACYETbI HAa OCHOBAHMM MMEOLWMXCA [aHHbIX, aHa/NM3MPOBaTb pPe3yabTaTbl U
KOPPEKTUPOBATb METOAbI PELLIEHUSA C YY4ETOM MOYYEHHbIX PE3Y/1bTaTOB;

. pewaTtb KayecTBeHHble 3agayu, Tpebylolwmne NpMMeHeHUA 3HAHWIM U3 Pa3HbIX
pa3faenoB Kypca OM3MKKU, a TaKKe MHTerpaumm 3HaHWi M3 Apyrux npesmeTroB ecTeCTBEHHO-
HAay4YHOro LMKAA: BbICTPAMBATb JIOTMYECKYHO LeNOYKY PacCy*KAEHWUN C OMOPON Ha M3y4YeHHble
3aKOHbI, 3aKOHOMEPHOCTU N PU3NYECKME ABNEHUS;

o MCNoNb30BaTb TEOPETUYECKME 3HAHUA ANA OBBACHEHWA OCHOBHbIX MPUHLUMMNOB
pPaboTbl U3MePUTENbHBIX NPUBOPOB, TEXHUYECKUX YCTPOMCTB M TEXHO/IOTMYECKUX NPOLLECCOB;
o NPMBOAUTL NPUMEPbI BKNALA POCCUUACKMX U 3apyberkHbIX Y4€HbiX-GU3MKOB B

pa3BUTUE HAYKW, B OOBACHEHWE MNPOLLECCOB OKPYXKAMOLWLErO MMpPA, B Pa3BUTUE TEXHWUKU WU
TEXHONOTMUN;

. aHaNM3MpoBaTb WM OUEHMBATb NOCNeacTBMA ObITOBOM W NPOM3BOACTBEHHOM
[EeATEeNbHOCTU YesloBeKa, CBA3AHHOMN C GU3MYECKMMU NPOLLECCaMM, C MO3ULUIN SKOIOTMYECKON
6€e30MacHOCTH, NPEeACTAaBAEHUIA O PALMOHANBbHOM MPUPOAONO/b30BaHMM, @ TaKKE Pa3yMHOM
NCNO/Ib30BaHUM AOCTUNKEHUN HAaYKMU U TEXHONOTUIM ANA AaNbHENLIEro pa3BUTUA YeN0BEYECKOTO
obuecTBa;

° NPMMEHATb Pas3/indHbie crnocobbl pabotbl ¢ uHbopmauumenn ¢GU3NYECKoro
COOEP!KAHUA C MCMONb30BAHUEM COBPEMEHHbIX MHOOPMAUMOHHbBIX TEXHOIOTUIA, MPU 3TOM
MCNO/b30BaTb COBPEMEHHblE MHOPMALMOHHbIE TEXHONOTMU A1A MOUCKA, NepepaboTku u
npeabaBaeHMa y4ebHOM WM HayyHo-nonynspHoi uHGoOpMauUMK, CTPYKTYPUPOBAHUA WU
WUHTepnpeTaumMm UHOOpPMaLMKU, MONYYEHHON M3  PA3/IMYHBIX WMCTOYHMKOB, KPUTUYECKM
aHaNM3MPOBaATb NOJIy4aeMyro MHOOPMALMIO U OLEHMBATL €€ AOCTOBEPHOCTb KAaK Ha OCHOBE
MMEOLLMXCA 3HAHWUI, TaK M HAa OCHOBE aHaN3a UCTOYHMKA MHPOPMaLMK;

. NPOABNATb OPraHM3aLMOHHbIE W MO3HaBaTe/IbHble YMEHWA CaMOCTOATENbHOro
npuobpeteHMAa HOBbIX 3HAHWW B MNpouecce BbIMONHEHUA MNPOEKTHbIX U yyebHO-
nccnenoBaTeslbCkux pabor;

. paboTaTb B rpynne C WCMAOAHEHMEM Pas3/IMYHbIX COLMANbHBIX POJEMN,
NN1aHUMPOBaTb PaboTy rpynnbl, paLMOHANbHO PacnNpenenATb AeATe/IbHOCTb B HECTaHAAPTHbIX
CUTYauUMAX, aLEKBATHO OLLEHMBATb BKA3L KaXOOro M3 YYaCTHUKOB rpynnbl B pelleHue
paccmaTpuBaemoi npobaembl;

° npoABAATb MOTMBaUMIO K Oyayuwer npodeccmoHanbHOM AesTeNbHOCTM MO
cneumanbHOCTAM GU3NKO-TEXHMUYECKOTro npoduns.



TEMATUYECKOE N/IAHUPOBAHUE
10 KNACC

Ne
/ HaumeHoBaHue pasgenos
n
M TeM Nporpammbl Bcero
n

Konuyecrtso 4yacos

KoHTponbH
ble paboTbl

MpaKTuyecku
e pabortbl

dNEeKTPOHHbIe

(undposbie)
obpasoBaTenbHble

pecypcbl

Pasgen 1. HAYYHbIA METOZ NO3HAHUA NPUPOAbI

Hayl-leuZ MeTo4 NO3HAHUA

11 6
npupoabl
UTtoro no pasgeny 6
Paszgen 2. MEXAHUKA
2.1 KnHemaTtumka 10 1
2.2 AvHamuKka 10
2.3 CraTuka TBEpPAOro Tena 5 1
3aKOHbI COXpaHeHUA B
24 10 1
MeXaHuKe
UTtoro no pasgeny 35

Paspen 3. MONIEKYNIAPHAA ®U3NKA U TEPMOAUHAMMUKA

OcHosbl
3.1 MOJIEKYNAPHOKNUHETUYECKOM 15 1
Teopum
3.9 TepmoanHamuka. Tennosble 20 1
MaLUUHbI
ArperaTHble COCTOAHUA
3.3 BellecTBa. PasoBble 14 1
nepexoAapl
UToro no pasgeny 49
Paspen 4. SNEKTPOOUHAMUKA
4.1 dneKkTpmyeckoe nose 24 1
49 MOCTOAHHbIN 3NEKTPUYECKNI 24 1
TOK
4.3 TOKK B pa3/INYHbIX cpegax 6
UTtoro no pasgeny 54

Pasgen 5. ®USUYECKMUN MPAKTUKYM




5.1 ®Pursnyecknii NPaKkTUKym 16 16
UTtoro no pasgeny 16
PesepBHoOe BpemA 15
OBLLIEE KONTMYECTBO YACOB MO
175 16

MPOrPAMME




11 KNACC

Konunyecrso yacos

ONEeKTPOHHbIE

HaumeHoBaHue
Ne (undposbie)
pasaenos u tem KoHTponbHble MpaKTnyeckue
n/n Bcero obpasoBaTenbHble
nporpammol pabortbl paboTbl
pecypcbi
Paspen 1. 9/IEKTPOAUHAMMUKA
1.1 MarHuTtHoe none 14
DNeKTpOMarHMTHaA
1.2 13 1
MHAOYKLNA
UTtoro no pasgeny 27
Paspen 2. KOJIEBAHUA U BOJIHbI
MexaHu4yeckumne
2.1 10
KonebaHus
DNeKTPOMarHUTHble
2.2 15
KosiebaHus
MexaHu4yecKkue u
2.3 9/IeKTPOMArHuTHble 10 1
BOJIHbI
2.4 OnTunKa 25 1
UTtoro no pasgeny 60

Pasgen 3. OCHOBbI CNELUMANBHOM

3.1 OcHosbl CTO

5 1

TEOPUN OTHOCUTEJ/IbHOCTU

UToro no pasgeny

5

Paspen 4. KBAHTOBAA ®U3UKA

KopnycKynapHo-

4.1 Py yv P 15
BOJIHOBOW Aya/in3m

4.2 dusnka atoma 5
duU3MKa aTOMHOro
anpaun

4.3 AP 5
3/leMeHTapHbIX
yacTtuy,

UToro no pasgeny 25

Paspen 5. 3J/IEMEHTbl ACTPOHOMWU U ACTPOPU3SUKHN

nemeHTbl
5.1
aCTPOHOMMUU U

12




acTpodU3MKK

UTtoro no pasgeny 12
Pasaen 6. PUSUYECKMIA NPAKTUKYM
6.1 dunsnyeckui 16 16
NPaKTUKYM
UTtoro no pasgeny 16
Pasaen 7. OBOBLUAIOLLEE MOBTOPEHUE
Cucrtematmsauma m
o0bobuieHne
npeameTHOro
coaepaHua un
21 onbiTa 15
OeATeNbHOCTH,
npPUobpeTeHHOro
npu U3yyeHumn
Kypca ¢m3nkm 10 —
11 knaccos
UTtoro no pasgeny 15
PesepBHOe Bpems 5
OBLLEE KONMMYECTBO
165 16

YACOB MO NPOrPAMME
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