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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypoBHE cpeaHero oOmiero oOpazoBaHMs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOM
nporpammel, npeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yd€toMm (QemepaabHOil paboueii
nporpaMMbl  Bocniutanuss ¥ Konnenuuum npenopaBanusi ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX opraHu3auusax Poccuiickoii ®enepanuu, peanu3yOLMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTPAMMBI.

IIporpamma 10 ¢usuke omnpenenser o00sg3aTeabHOE IMPEAMETHOE  COJEp)KaHHe,
YCTaHaBJIMBAET PEKOMEH]IyEMYI0 IIOCJIEOBAaTEIIbHOCTh H3YYEHHUS TEM U Pa3/IeloB yuyeOHOTro
npeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOTro
mporecca, BO3PAaCTHBIX ocoOeHHOcTe oOywaromuxcs. [Iporpamma mo ¢usuke gaér
IpPEICTaBICHNUE O LIENAX, COAEP)KaHUM, oOlIel cTparerud oOy4yeHMs, BOCIMTAHUSA U PAa3BUTUSA
o0yyaroImuxcs cpeacTBaMu yuebHoro npeamera «Pusnka» Ha yriryOJaEéHHOM ypOBHE.

W3yuenne kypca ¢Gu3uKd yriayOJE€HHOrO YpOBHS IIO3BOJIAET pEaJM30BaTh 3aJadu
npodeCCHOHATIBPHON OpPHEHTAIMM, HAIpPaBICHO HA CO3JaHUE YCIOBUHM AJIS NPOSIBIEHUS CBOUX
UHTEJUIEKTyallbHBIX M TBOPYECKMX CIOCOOHOCTEH KaXIpIM OOydYarolIMMCs, KOTOpbIE
HEOOXOJUMBl JUIsl MPOJOJDKEHUS 00pa3oBaHUS B OpraHU3alusAX MPOPECCHOHAIBHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢u3uKe OINpEneNstoTcsl IUIaHUpyeMbIe pe3yJbTaThl OCBOCHHUS Kypca
¢u3uKkn Ha ypoBHE CpeaHero oOmero oOpa3oBaHMS: JIMYHOCTHBIE, METalpeIMETHEIC,
npeaMeTHbIe (Ha yrimyOnéHHoM ypoBHE). HayuHO-MeTO10510THUeCKOM OCHOBOM 17Ist pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yjbTaraM 00ydarolIuxcs,
OCBOMBILHUX MPOrpaMMy 1o (PU3MKe Ha ypOBHE cpellHero od1ero o0pa3oBaHus Ha yriryOiaEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/.

[Tporpamma o (usmKe BKIIOYAET:

IUIaHUpYEMble pe3yJIbTaThl OCBOEHHUS Kypca (pU3MKKM Ha YriyOJE€HHOM YpPOBHE, B TOM
quciIe IPEeIMETHbIE Pe3yIbTaThl IO TOAAM O0YUYEHHUS;

coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0yyeHHsL.

dusnka Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYNAsl B KaueCTBE y4eOHOTro
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUH 00 OKpY’KarolleM MHpe.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOpa3ylooluil Uil eCTeCTBEHHO-HAyYHbIX Y4YeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUN, N3Y4aeMbIX
XuUMHel, ouonoruen, gusmdeckoi reorpadueit u actpoHomueil. Vcnonp3zoBaHue M aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUH ONpeAenuyio XapakTep M OypHOe pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B c¢epe HHEPreTHUKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, IOIY4YE€HHUS HOBBIX
MaTepuaioB C 3aJaHHBIMU CBoOWcTBaMU. WM3yueHue (U3MKKM BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTWHBI MHpa oOyuaromerocsi, B (opMHUpOBaHHE
YMEHUI MPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMH YUeOHBIX UCCIIEIOBAaHUH.

OcBoenne cojiepkaHus MPOrpamMMbl 10 (PU3MKE JOIHKHO OBITH MOCTPOCHO Ha MPHHIMIAX
CUCTEMHO-/IeITEeIbHOCTHOTO Noaxoa. [Inst ¢pusuku peanuzanus STUX TPUHLUIIOB Oa3UpyeTcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO SKCIEPUMEHTa KaK IMOCTOSHHO JeicTByromero ¢akropa
yuebHoro mponecca. Jlng yriyOn€HHOro YpoBHA — 93TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOT0 H3KCIIEPHUMEHTa, BKJIIOYAIOUIEr0 (POHTAJIbHBIE YYEHUYECKHE OIBITHI MPH
M3y4YeHUH HOBOT'O MaTepuaia, JadopaTopHble paboThl U paboThl MpakTUKyMma. B mporpamme mno
¢busnke cucTeMa YYEHMUYECKOTO JKCIepUMEHTa, Ja0opaTOpHBIX paboT M MpakTUKyMa
Ope/CTaBiIeHa €IUHBIM IepeyHeM. BpiOOp TeMaTuKu [Uis 3TUX BUAOB  YYEHHYECKUX
NPAaKTUYECKUX PAa0OT OCYIIECTBISETCS YYaCTHUKAMH 00pa3oBaTeIbHOIO Mpolecca MUCXOJIs U3
OCOOEHHOCTEH TMMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIeHUs1 kabOuHeta ¢usuku. [Ipu sTOM



o0ecreunBaeTcsl OBJAJECHUE OOYYAIOIUMKCS YMEHUSMHU NPOBOAUTH NPsSMblE U KOCBEHHBIE
U3MEpPEHUs, UCCIEeNOBaHUA 3aBUCUMOCTEN (DU3MYECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO
IIPOBEPKE IPEUIOKEHHBIX TUIIOTES.

bosibioe BHUMaHUE yJenseTcsl pelieHHI0 pacuéTHBIX U KauecTBEHHBIX 3aj1ad. [Ipu stom
JUId Pacdy€THBIX 3a/a4y MPUOPUTETOM SIBJIIOTCS 3a/a4d C SIBHO 33JaHHOW U HESBHO 3a/laHHOU
¢u3nUecKoil MOJENbIO, MO3BOJSIONINE MPUMEHATh N3yUYEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszesia Kypca, TaK U MHTETpUpYys IPUMEHEHHUE 3HAHUM U3 pa3HbIX paszaenoB. s
KayeCTBEHHBIX 3a/ay [PUOPUTETOM SIBISAIOTCS 3aJaHusl Ha OOBACHEHME/TIpelCcCKa3aHHe
NpOTeKaHUs (U3UYECKUX SIBICHUH U MPOLIECCOB B OKPYXKAIOLIEH kKU3HH, TpeOyrolue BbIOOpa
¢bu3nUecKoil MoIeNt Il CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU TIENISIMHU U3Y4EHUS (PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(bopMHpoOBaHKE UHTEPECA U CTPEMIICHUS 00yUaroIUXCcs K HAYYHOMY U3Y4YEHUIO IIPUPO/IBI,
pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHWs U (OpPMHUPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAIOIUM SIBIICHUSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUsI OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

dbopMupoBaHHE yMEHHH OOBACHATH SBICHHUS C WCIOJb30BaHHEM (U3MUYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHHE TPEACTaBICHUN O poiu (PU3UKK g Pa3BUTUS JPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHii;

pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX chepax Oyaymeil mnpodeccrnoHanbHOM
NEeSITETIbHOCTH, CBS3aHHBIX C (M3MKOHM, IMOATOTOBKA K JaibHEHIIeMy OOyYeHHI0 B 3TOM
HaIpaBJICHUU.

JlocTuxkeHne 3TUX Iieniel oOecreurBaeTcs pEHIeHHEeM CIEAYIOIUX 3aJad B Ipoliecce
U3y4eHus Kypca (U3MKH Ha YPOBHE CpPEeTHEro 001Iero oopa3oBaHus:

MpUOOpETEHNE CHUCTEMBbl 3HAHUN 00 OOmMX (QU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYIISIPHYIO (PH3UKY, DJIEKTPOJANHAMUKY, KBAHTOBYIO (DH3HKY
U 3JIEMEHTHI acTpO(U3UKH;

¢dbopMHpOBaHKHE YMEHUN MIPUMEHATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUs (PU3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

OCBOEHHE CIIOCOOOB PELICHUs Pa3IMYHbIX 33/a4 C SBHO 3a/IaHHOM (pr3MUECKOil MOJENBIO,
3aja4, MOAPAa3yMEBAIOLIUX CAaMOCTOSATENIBHOE CO3/aHue (PU3UUECKOM MOJeNH, aJleKBaTHOM
YCIIOBHSM 33J]aud, B TOM YHCJIE 3a]1a4 HH)XEHEPHOTO XapaKTepa;

MOHMMaHHe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIJICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS M MPOBEACHHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTanuu HUHGOPMalLKU, OIpeneieHHs] JT0CTOBEPHOCTU
MOJTy4YEHHOTO pe3yJbTara;

CO3JIaHME YCJIOBHM JJIs1 pa3BUTUS YMEHHUH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPUYECKOU
JesITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yriyOn€HHBIM ypOBEHb H3yUYCHHS
yueObHoro mnpeamera «®Pusnka» Ha ypoBHE cpenHero oomero oOpa3oBaHUS BbIOMpaETCs
00y4aromyMucs, TUIAHUPYIOIIUMHU TMPOJOKEHHE O0pa30BaHUs IO CHENHMAIbHOCTIM (U3UKO-
TEXHUYECKOTO MPOQHIIS.

Ha u3yuenne ¢usuku (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B Heaeno), B 11 kmacce — 170 gacos (5
4acoB B HEJICIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO NMO3HAHUSA NPUPOBI.

®dusnka — pyHaaMeHTalbHas Hayka o npupoe. HayuHslit MeTo HO3HAHUSA M METO/IbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpusl B poliecce Mo3HaHus npupoasl. Habmoenre 1 SKCriepuMeHT B
dusuke.

CrniocoObl u3MepeHus (PU3NYECKUX BEJTUUUH (aHAJIOTOBbIE M LIU(POBbIE U3MEPUTEIIbHBIE
npUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuIrH (a0COTIOTHAS U OTHOCUTENbHAS).

MopenupoBanue (U3NUECKUX SBICHUN M MPOLECCOB (MaTepUalbHAsI TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UJlealbHAasl )KUKOCTh, U/I€aIbHbIN Ia3, TOUEUHBIN 3apsn). 'unoresa. duznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pome m mecto ¢us3mkm B (GOpMHpPOBAHWU COBPEMEHHON HAaydyHOW KapTHHBI MHpPa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii 3xcnepumenm:

3nakoMcTBO ¢ nuppoBoil maboparopueit mo ¢usuke. [Ipumepsr uzmepeHus GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro MABMKeHMs. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 IPOEKIIMHA HA OCU CUCTEMBI KOOPAHMHAT.
Tpaexropus.

[lepemerienne, CKOpocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHME
MaTepUaIbHONW TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KoopAuHAT. ClI0KEHHE NEepEMEIEHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOIMHEWHOE JBUKEHHE. 3aBUCHMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS U MyTH MaTepuaibHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobOosHOE majeHHe. YCKOpeHHe CBOOOAHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTIO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPAWHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BpEMEHU U UX TpapUKH.

KpuBonuneiinoe nBuxeHue. J[BuxkeHne MaTepruagIbHOM TOUKH MO OKPYKHOCTH. YTJI0Bas U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U MOJHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuyeckue yCTpoOHCTBA M TEXHOJOTMUYECKHE IIPOLECCHl: CHUAOMETp, MABMKEHHE
CHApsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE NepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALIAS KUHEMATUYECKUX XapaKTEPUCTUK JBUKECHHUS.

CrocoOBI HCCIIENOBAHNS IBUKCHUN.

NnnrocTpanus npeneapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmronenue aBM>XeHUs Tena, OpOIIEHHOTO O] YIJIOM K TOPH30HTY M TOPU30HTAIBHO.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHue MyTel, TPAaeKTOPUM, CKOPOCTEH MBUKEHHSI OJJHOTO U TOTO K€ Tella B Pa3HBIX
cHUcTeMax OTCUYETA.

Jlabopamopnwvie pabomoi:

1. «U3yuenme nBwxeHHs Tena, GPOIIEHHOTO TOPU3OHTaIbHO. [IpoBepKa TMIOTE3BI O
IIPSIMOW IPONOPLUOHATIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IOJIETa U HAYAJIbHOU
CKOPOCTBIO TEJIa».

2. «M3yueHue JBUKEHHUS TeNa 110 OKPYKHOCTH C IHOCTOSHHOM 10 MOJIYJII0 CKOPOCTBIO.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HprotoHa. MHepumanbHuble cucTemMsbl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 117151 MaTEpUAIBHON TOYKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBhl.

Cuna T1spKecTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOrO TaJeHHst OT BBICOTHI HaJ
IOBEPXHOCTBIO IUIAHETHI W OT reorpaduyeckoil MmupoThl. J[BHXKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena. Bec tena, 1BHXKyIIErocsi ¢ yCKOPEHHEM.

Cuna tpenusa. Cyxoe Ttpenue. Cuna TpeHUS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NpPHU JBUKEHUU Tela B KMIKOCTU WM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUSL.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTMUYECKHE IPOLECCHl: MOAIIMIHUKY, ABUKEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOGnronenue 1BUKEHUs TeN B MHEPLUAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

[TpyHIMII OTHOCUTEIIBHOCTH.

Kauenue 1ByX IMIMHAPOB MM IIAPOB Pa3HOM MACCHI C OIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIUAIbHOM CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOAECHUCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHJI C IPOU3BEIEHUEM MACChI TEa
Ha €r0 YCKOPEHHE B MHEPLIMAJIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YJIBTATE B3aUMOJICHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MoaAbEME U MaJIEHUU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIBKEHHUS.

Jlabopamopuvie pabomor:

3. «/3MepeHne KeCTKOCTH MPYKMHbD).

4. «U3mepenre k0> GUIEERTA TPEHUS CKOJIBKEHHUSD.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHo TBEpAoe Teno. [locTynarenbHoe U BpamaTeabHOE IBUKEHHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpamieHus. [limedo cuiibl. CrokeHue cuil, NPUIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HeyCcTOH4IMBOE, O€3pa3InIHOE pABHOBECHE.

TexHuyeckue ycTpOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peleTyaTble KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunabl paBHOBECHS.

Jlabopamopnuwie padomui:

5. «M3y4enue paBHOBECHUS TeJla MO IEHCTBHEM HECKOJIBKUX CHID).

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIOMIA(b ONIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeEXAHUKe.

NMnynec MmaTepralbHONM TOYKHM, CUCTEMBI MAaTEpUAIbHBIX TOYEK. LIeHTp Macc cucTteMsl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

WMty bC CHIIBI M1 MN3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MomeHT ummyibca MarepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX ITOJISIX.

Paborta cunbl Ha MajoM U Ha KOHEYHOM nepemereHuu. ['papuyeckoe mpeacraBieHue
paboTHI CHUJIBI.

MoniHOCTh CHIIBI.

Kunernueckass sHeprus maTtepuaibHOW Touku. TeopemMa 00 M3MEHEHHM KUHETHYECKOM
SHEPTUH MATEPUATILHON TOUYKH.

[ToTrennmaneHbple M HEMOTEHIMAIBHBIE CWibl. [loTeHnmanbHas sHeprus. [loTeHnnanbHas
SHEprusl ynpyro AeQopMHUpoBaHHOW NpyxHUHBI. [loTeHIMaNbHas 3HEprust Tejaa B OJHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnunanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTpHU U BHe 11apa). Bropast kocmuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs3b pabOThl HEMOTEHLUUANBHBIX CHUJI C MU3MEHEHHEM MEXaHHUYECKOW PHEPruu CUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHNYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyIIM Ui UACAIBHOU JKUIKOCTU KakK CIEICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTYpHOE KaTaHWEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3mepeHrie MOIITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PabOoThI.

B3anmMHble npeBpalieHns] KHHETUYECKON U NOTEHIMAIBHON YHEPTUM MIPU AEVCTBUHU Ha
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HepTruu Ipu CBOOOTHOM MaJICHUH.



Jlabopamopnwvie pabomoi:

6. «M3yyenue 3aKOHA COXPAHEHHUS SHEPIUM».

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nea 3. MoJsekyasipHasi pu3nKa ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeoPpUU.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIpHO-KuHeTHdecko Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep IBM)KEHUS U B3aUMOJICHCTBUA
YaCcTHI] BellecTBa. MOAENN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ M OOBSICHEHUE CBOWCTB
BellecTBAa Ha OCHOBE ASTUX Mojened. Macca u pa3Mepsl Moiekyn (atomoB). KonnyecTBo
BewectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u crnocoObl €€ uaMepenus. lllkana temmeparyp
Lenbcus.

Mopenp uaeanbHOro raza B MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHUM: YacTHIbl Tra3a
JBUKYTCSl XaOTUYECKH U HE B3aUMOJAEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcCONIOTHAs TeMIiepaTypa
(wkana temneparyp KeneBuna). 3axon Jlanmprona. M3ompomeccsl B HIeaJlbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpeacTaBieHne U30MPOIIECCOB: U30TepMa,
u30Xopa, n3obdapa.

CBsi3p MEXIy JAaBJIIEHUEM U CpeJHEH KHHETMYECKOW JHEprue moCTyNnaTreabHOro
TEIUIOBOTO JIBHKEHHUS MOJIEKYJ] UACAIbHOrO ra3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICaTHHOIO ra3a).

Csi3p  aOCONIIOTHOM  TeMIepaTypbl TEPMOJUHAMHYECKONW CHCTEMBI CO CpeaHei
KMHETUYECKOW SHEprueil MOCTyNaTeIbHOro TEIIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuueckue yCTpPOHCTBA M TEXHOJOTHUECKHE MPOIECCH: TepMOMETp, Oapomerp,
MOJIyYEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHSI.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Juddysus xuakocteit.

Mopens onbita LlTepHa.

[IpuTsxeHue MOJIEKyI.

Mogenu KpUCTaNINYeCKUX PELETOK.

Habmonenue u nccnenoBanne N30IpOIECCOB.

Jlabopamopuwvie pabomor:

7. «JKcnepuMeHTaIbHAs NpoBepka 3akoHa I eii-Jlroccakay
8. «/3yueHne N30TEPMHUYECKOrO MPOLIECCay.
9. «M3yueHne H30XOPHOTO MPOLECCaN»

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMmoauHamuyeckas (TH) CHCTEMA. 3aganue BHEIIHUX  YCJIOBHUU JUTS
TEpPMOJMHAMUYECKOM  cucTeMbl. BHemHume w©  BHYTpeHHHE mnapamMerpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHMUE 3HAUYEHUS BEJIMYMH, ONMCBIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM yYpPOBHE.

Hynesoe navano tepmoanHamMuki. CaMONpou3BOIbHAS pesakcalus TepMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.



Mopenbs wuaeanbHOrO0 rasa B TEPMOJAMHAMUKE — CHCTEMa YypaBHEHUN: YpaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaKEHUE JUIsl BHYTPEHHEH 3HEPruu. Y CIOBHUS INPUMEHUMOCTH
TOM MOJENN: HHU3Kas KOHIEHTpalusi YacTUll, BBICOKHE TeMIiepaTypbl. Bripaxenue mms
BHYTPEHHEH SHEPTrUU OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoJIuHaMuKe. Boruncienue paboTsl 1o rpaduky mnporecca Ha
pV-nuarpamme.

Termnonepenaya kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEpruu TepMOIUHAMUYECKON
CHCTeMBI Oe3 coBeplIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomnuectBo Temnorel. Tenmno€MKOCTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH
BELIECTBA. YpaBHeHHEe Mailepa. YenbHas TemjioTa CropaHus TomuMBa. Pacd€r kommuectBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 anuadaTHOM Iporecce.

IlepBhbiii 3ak0OH TepMoaMHAMUKU. BHyTpeHHss sHeprus. KommdectBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUsl BHYTPEHHEN SHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMUKH [JIsi PABHOBECHBIX IPOIECCOB: YEpe3 3a/laHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUMHAMHUYECKON CHUCTEMBbl MPOXOAUT €IMHCTBEHHas ajauadara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIi HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEpENaTh
TEIUIOTY OT OoJiee XOJIOJHOTO Tela K Oosiee HarpetoMmy 0e3 kommeHcamwu (Kiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniune! aeiicTBus TeraoBbix MamuH. KIT/I.

MakcumanbHoe 3Hadenue KII. [ukn Kapho.

DKOJIOTHYECKHE ACIEKThl UCIIOJIb30BaHUs TEIUIOBBIX ABUrareseil. TemnoBoe 3arps3HeHMe
OKPYXaIOIIEH CPeAbL.

TexHudeckue ycTpoucTBa M TEXHOJIOTHYECKUE MPOILIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TMOJNy4YEHHE CBEPXHU3ZKUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJb30BAHUEM TEIUIOBOIO HAcoca,
YTUIN3a1Us OMOOPTaHUYECKOTO TOTUIUBA JIJISl BEIPAOOTKH «TEIJIOBOW» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM pacIMpEHUH.

BosgymHoe oruuso.

CpaBHeHHE YIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KoMnbroTepHble MOAENH TETUIOBBIX JBUTATENEH.

Jlabopamopnwvie pabomoi:

10.«M3mepenne yaenbHOI TEMIOEMKOCTH TBEPIOTO TENa.
Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoosl.

[TapooGpazoBanne u KoHAeHcarus. VcnmapeHue wu KumeHue. YenapHas TEIUIoTa
napooOpa3zoBaHusl.

Hacpimiennsle W HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTb IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIICHHOTO
napa. 3aBUCHMOCTh TeMIIepaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramnmueckue u amopdHsbie Teaa. AHU30TPOIUS CBOWCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauu3anus. Y aelbHas TeTioTa miasieHus. Cyonumarus.



Hedopmaruu tBEpHoro tena. Pactsokenune u cxarwe. Casur. Moaynes FOnra. Tlpenen
ynpyrux aedopmaruii.

TemnoBoe paciupenue KUAKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBAa KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeobpazoBanue sHeprun B Pa3zoBbIX Mepexoax.

YpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHUE. KoadduimeHnT noBepXxHOCTHOTO HaTshKeHMs. Kanmuisipabie
ABJEHUA. [aBieHne o UCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. Dopmyna Jlamnaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: KUIAKHE KPUCTAIUIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHMKEHHOM JaBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUTBHBIMH TUIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopenu HEeHbIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Buner nedopmarmii.

HaGurotenne Maibix aedopmarnuii.

Jlabopamopuwvie padbomul, npaKmuKym:

11. «M3mepenne abcoMOTHOMN BIaXKHOCTH BO3IyXa U OIIEHKA MACChI TAPOB B IOMEILEHUI.
12. «M3mepenne ko> puieHTa TOBEPXHOCTHOTO HATSKEHUS.

Pasnen 4. DnekTpoauHamMuka.

Tema 1. dnexmpuueckoe noe.

DOnexTpuzanus Tea U e€ MposABIEHUs. DJIEKTpUYeCcKuil 3apsaa. JIBa BHIa 3JIEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, NMIIEKTPUKH W TOJXYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsijaa.

B3aumopeiicteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kysona.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsokénnocts  anektpudeckoro mois. IIpoOneii 3apan. JIluHuM HanpsxEHHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IINEKTPUIECKOE TMOJIE.

[ToTeHIIManbHOCTh ANEKTPOCTATUYECKOrO MOJIsA. Pa3HOCTh MOTEHIMATIOB M HAIpsKEHUE.
IlorenumanpHass  3Heprus  3apsga B JJIeKTpocratmyeckoM — noise.  llorenmman
ANEKTPOCTaTUYECKOro Mmojis. CBsA3b HANPsKEHHOCTH IIOJISI M PA3HOCTH IOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAaK U HEOJJHOPOJIHOTO).

[TpyHIMI CynepIIO3ULIUH dJIEKTPUUECKUX MOJIEH.

ITone ToweuHoro 3apsiaa. [lome paBHOMepHO 3apshkeHHOH cdeprl. [lome paBHOMEpHO
3apsoKeHHOTO 1o 00BhEMy miapa. I[lome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM ITOCKOCTH.
KapTrHbl TMHNI HANPSy)KEHHOCTU ATUX TOJIEH M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOIHUKY B HIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.



JIMPNEeKTPUKHU B 3JIEKTPOCTATHYECKOM MOJ€E. J(ManeKkTpuyeckas NpoHUIaeMOCTh BELIECTBA.

Konnencarop. DNeKTpOEMKOCTh KOHJIEHCATOpA. DIEKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

[TapamienpHOE  coenuHeHHE  KOHJeHcaropoB.  IlocienoBarenbHOE — cOeqUHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBrKeHUe 3apsyKeHHOW YacTUIbI B OJHOPOAHOM 3JIEKTPUYECKOM IT0JIE.

TexHnueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE YJIEKTPOPUOOPOB, KOHJCHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHIUI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3aPSKEHHBIX IIACTHH.

Mouens anekTpocraTuieckoro reaeparopa (Ban ne 'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VYCTpolCTBO U ICMCTBHE KOHJIEHCATOPA ITOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIaJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIsl 3apsyKEHHOTO0 KOHAEHCATopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Tema 2. Ilocmoannwlil 31eKmpuydecKuil mox.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyIIECTBOBAHMS ITOCTOSIHHOTO — AJIEKTPUYECKOrO TOKa. LcTouHMKM TOKa.
Hanpsoxenue U u OJ1C €.

3akoH OMa 11 y4acTKa LEeMH.

ONEKTPUUYECKOE  CONPOTHUBIIEHHE.  3aBHCHUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAX IIONEPEYHOI0 CEYECHUsA. Y IEIBbHOE COIPOTHUBIICHHUE
BEILECTBA.

[locnenoBarenpHOE, NapajIEIbHOE, CMEIIAHHOE COCAUHEHUE IPOBOJHMUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jlxxoyns—JleHna.

MOIIHOCTB 3IEKTPUYECKOT0 TOKA. TeroBas MOLHOCTb, BbIAEIAEMAs Ha PE3UCTOPE.

OJIC u BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Owma uisl TOJHOU
(3aMKHYTOM) 2JIEKTpUUECKOM 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEpMETP, BOJIBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIHH.

Hemoncmpayuu.

W3mepenne cHilbl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS ISl pE3UCTOPA, JIAMITBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTUBIICHUS IIMIIMHAPUYECKUX POBOJHUKOB OT JJIMHBI, TUIOIIA I
MIONIEPEYHOI0 CEYEHUS U MaTepHraa.



HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa OT CONPOTHUBJICHUS IIPU  IIOCTOSIHHOM
HaIPSKCHUU.

[Ipsimoe nzmepenune DJ1C. KopoTkoe 3amMblKaHUE TaIbBAHMYECKOT0 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH OTEHIMAIOB MEXKIY MIOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKa
B LICTIH.

Jlabopamopuwie pabomol, npaKmMUKym:

13. «MsmepeHue yaensHOro CONpOTHBIECHHS HPOBOIHUKAY.
14. «MccnenoBanue nociae0BaTeENbHOTO U NAPAIENBHOTO COSANHEHHS IIPOBOIHUKOB.
15.«3mepenne DJIC ¥ BHYTPEHHETO CONPOTHBIIEHUS HCTOYHHKA TOKA».

Tema 3. Toku 6 paznuunsix cpeoax.

DneKkTpruyeckas IMPOBOAMMOCTD pPaA3JIMYHBIX BELIECTB. OJEKTPOHHAS IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphbl.
CBepXIpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TorynpoBoHuku. COOCTBEHHAs U TPUMECHAsE IPOBOAUMOCTD IOJIYTIPOBOJHUKOB.
CaoiicTBa p—N-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JIEKTPOIUTAX. DJIEKTPOIUTHYECKAs AUCCOLMALIMS. DIEKTPOJIN3.
3akonbl Dapazes A 3IEKTPOIIn3a.

DneKTpuuecKkuil ToK B razax. CaMOCTOSTENbHbII U HECAMOCTOSITENBHBIN pa3psia.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue ycTpoHCTBAa U NPAKTHUUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JaMIlbl,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYMPOBOJHUKOBBIE MPHUOOPHI: IUOJ, TPAH3UCTOP, (OTOIUOL,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MEIM, BBIJIABKA AJIOMUHUS, DIJIEKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoau3a dapazes.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Jlabopamopuwvie padbomot, npaKmuKym:

16. «Onpenenenune >1eKTPOXMMUYECKOTO SKBUBAIEHTA MEIN».

MexnpeameTHbie CBA3H.

Nzyuenune kypca pusnku yriayOnénHoro ypoBHs B 10 kiacce oCylIecTBISETCS ¢ yUETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C USYUEHUEM MEMOO06 HAYUHO20 NO3ZHAHUA:
sBIIEHUE, Hay4yHBbIH (pakT, rumore3a, Qu3uyeckas BeIMUMWHA, 3aKOH, TEOpHs, HaOIOIEHUE,
AKCIEPUMEHT, MOJIETUPOBAHHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuxka: peunieHue cucteMbl ypaBHeHuUH. JluneiliHas ¢yHkus, mnapabona,
runepooa, ux rpaduku u cpoiicra. TpuroHomerpuueckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,



KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MPOEKIUH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoje, auddys3us, ocMoc, Term1oo0MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXarouled  cpeabl,  yTUIU3aluUs
OMOOPTraHUYECKOT0 TOIUIMBA IS BBIPAOOTKH «TEIIOBOI» M 3JIEKTPOIHEPTHH, OBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, FIEKTPUUECKUE SIBICHUSI B )KUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, MOoJy4YeHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX TeIl, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIbl, DJJIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOIMTUYECKAS
JCCOLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe IBUKEHHUH C UCIIOIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KUAKOTO TPEHHs B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIITEWH, peuéryaTbie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THUPOCKOI, BOAOMET
U Jpyrue), OBUTATelh BHYTPEHHErO CropaHus, MapoBas TypOWHa, OBITOBOI XOJIOAWIBHUK,
KOHIUIIMOHEP, TEXHOJOTUU IIOJIy4EHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEepHaJlOB, ¥  HAHOTEXHOJOTWH,  DBJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, ra30pa3psIHbIEC JaMIIbl, TOTYIPOBOJHUKOBBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3znen 4. diekTpoguHAMHUKA.

Tema 4. Maznummnoe none.

B3anmoneicTBre IOCTOSIHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHoe moJe.
Bexrop marauTHONM MHAYKIMU. [[pMHIMI Cynieprio3uiMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHAYKIHH.

MarHuTHOe ToJe MPOBOJHUKA C TOKOM (TPSMOrO MPOBOJHHUKA, KAaTYIIKHM U KPyrOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBleHHE M MOXYJb. JIBW)KEHUE 3apsyKEHHOM YacTUIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MarnutHoe nose B Bemectse. eppoMarHeTHKH, Mapa- U TUAMAarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: INPHUMEHEHHE IOCTOSIHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJBUraTesb SKkoOu, ycKopUTeln
AJIEMEHTApHBIX YaCTHILI.

Hemoncmpayuu.

Kaptuna nuHMI WHIYKIMM MarHATHOTO TIOJIS TIOJIOCOBOTO U MOJKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHuTOB.

KapTuna nuHui MarHuTHONW MHAYKIMHU MOJIS JJIMHHOTO MPSMOTO MPOBOJIHUKA U
3aMKHYTOI'O KOJIbLIEBOI'O IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuiel JIopeHIIa Ha HOHBI DIIEKTPOJIUTA.

Habmroienue nBHKeHUs My4yKa JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3TEKTPOU3ZMEPUTENILHOTO MPUOOpPa MAarHUTOAIEKTPUUECKON CUCTEMBI.

Jlabopamopnuvie padomul, npaKmuKym:



1. Hccnenosanue neiicTBHS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.
2. V3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

Tema 5. dnexmpomacHumnan uHOYKyuUs.

SIBrieHMEe ANEKTPOMArHUTHOM WHAYKUMHU. [loTok BekTopa MarHMTHOM MHAYKUuUH. DJ(C
WHIYKUMW. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu Dapanes. BuxpeBoe snekTpuyeckoe moJie.
Toxu dyxko.

OJ1C uHAYKIIMY B IPOBOJHUKE, IBHXKYLIEMCSI B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

NunyktuBHOCTh. Karymika MHAYKTMBHOCTM B LENH IIOCTOSHHOIO TOKa. fIBieHue
camouHaykuuu. 9J1C caMOMHAYyKLINN.

OHeprusi MarHUTHOTO NOJIS KaTYILKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuyeckue ycTpolcTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOM/I, 3aIIMTa OT IEKTPU3ALMHU TEJN MIPH JIBUKEHUU B MATHUTHOM T10JI€ 3eMJIN.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMArHuTHOM WHIYKITHH.

Uccnenosanue 3aBucumoctu D/1C MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBneHne caMOMHIYKIHUU.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHUSI CUJIbI TOKA B
LEMH.

Jlabopamopuwvie padbomol, npaKkmukKym.

3. Uccnenosanue BIEHUS 31EKTPOMArHUTHOM MHIYKIHH.

4. VccnenoBaHue sBIEHHS CAMOMHIYKIIUH.

Pa3nen 5. Kojieoanust ¥ BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Komnebarensuasg cucrema. CBOOOIHBIE KOJIEOAHUS.

l'apmonnueckue  kosnebanus. KuHemarmyeckoe W JMHAMUYECKOE  OIHCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpAaHEHUS  MEXaHWYeCKOW dHeprum). BeiBox
JTUHAMHUYECKOTO OINMHUCAHMS TApPMOHUYECKUX KOJEOAaHWMM M3 HX HDHEPreTUYECKOro W
KUHEMATHYECKOTO OIMCAHHS.

Ammntyga u ¢asza koneOanuil. CBs3b aMIUIUTYAbI KOJIEOaHUI MCXOMHON BENIUYUHBI C
aMIUTUTYAaMH KoJieOaHui €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u yactora konedanuii. [lepuon ManbIx cBOOOJHBIX KOJIeOaHUN MaTeMaTHYECKOIO
MasTHHKA. [lepro cBOOOIHBIX KoJle0aHU TTPYKUHHOTO MasSTHHKA.

[TonsiTre o 3aTyxaronux Konedanusx. BeinyxaeHHble Konebanus. Pezonanc.
Pe3onancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUS.

TexHnueckue yCTpOCTBA M TEXHOJOTMUYECKHE IPOLECChl: METPOHOM, Yachl, Kauelw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0aeOaTeIbHOIO IBUKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEpHOJIa MAJTBIX KOJIEOAHUM Ipy3a HA HUTH OT aMIUTUTY/IbI.



HccnenoBanue 3aTyxaromux KojaeOaHHii 1 3aBUCUMOCTH NIEpUOJIa CBOOOIHBIX KOJIeOaHUH
OT COIIPOTHUBIICHUSI.

UccnenoBanue konebanuii rpy3a Ha MACCUBHOM MPY>KUHE C 11eJIbI0 POpMUpOBaHUS
IpeJICTaBIeHU 00 naeanbHON MOJENN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX Ipy3a Ha IPY>KUHE.

HccnenoBanue BEIHYXKICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

Jlabopamopnuie padomul, npaKmuKym:

5. Usmepenue nepuoja cBOOOIHBIX KOJIEOAHUH HUTSHOTO M IIPYKUHHOTO MasiTHUKOB.

6. Omnpenenenue yckopeHus cBOOOAHOrO HaJeHKs IPU MOMOIIM MasTHHUKA

Tema 2. Dnexmpomazcnummnsie Koiebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIC SIEKTPOMArHUTHBIE KOJeOaHUS B HACaTHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYZABI 3apsiia KOHJEHcCaTopa ¢
aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYE.

3aryxaromue JJIeKTPOMAarHuTHble KoyieOaHHs. BBIHYXJIEHHbIE 3IIEKTPOMAarHUTHBIC
KOJIeOaHusI.

[lepemennbIii TOK. MOIIHOCT, TEPEMEHHOTO TOKAa. AMIUTUTYJHOE M JEWUCTBYIOLIEe
3HAYEHHUE CHUJIbI TOKA U HAIPSHKEHUSI TIPU Pa3IndHON popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHHU.

CuHyconIanbHbIA TIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCAaTOp M KaTyIIKa HHIYKTUBHOCTH
B [[ENIU CHHYCOMJIATbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HaNpsKeHHIA.

Wneanvuplii Tpanchopmartop. IlpousBoacTso, nepenaya u moTpeOiIeHUE INEKTPUUYECKOM
SHEPTHUH.

DKOJIOTUYECKHE PUCKU TPH TPOHM3BOJICTBE AIIEKTPOdHEpPruu. KylbTypa MCTHONB30BaHUS
AIIEKTPOIHEPTUH B TIOBCETHEBHON KU3HU.

TexHuueckue yCTpoWCTBA M TEXHOJOTHMUECKHE IPOLECCHI: JJIEKTPUYECKUH 3BOHOK,
TeHepaTop NMePEMEHHOTO TOKa, TMHUH JIEKTpoIepeiay.

Hemoncmpayuu.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIyKTUBHOCTU U EMKOCTH KOHTYDA.

OcumsuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Moiernb 37IeKTpOMarHuTHOTO TeHepaTopa.

BreIHyX/1eHHBIE CHHYCOMIATBHBIE KOJICOaHHUS.

Pe3ucTop, kaTyiika MHIYKTUBHOCTH M KOHAEHCATOP B LIEMH EPEMEHHOI0 TOKA.

Pe3onaHc npu moce0BaTeIbHOM COSIMHEHUU PE3UCTOPA, KaTYIIKH UHIYKTUBHOCTH U
KOHJIeHCaTopa.

YCTpoicTBO M MPUHITUTL JEHCTBUS TpaHchopmaTopa.

Moienb TUHUY JEKTpoIIepeayu.

Jlabopamopuvie padomul, npaKmuKym:

7. VccnemoBaHWe TEPEMEHHOrO TOKa  4epe3  MOCIENOBaTENIbHO  COETMHEHHBIE

KOHJICHCATOp, KaTYIIKYy U PE3UCTOP.
Tema 3. Mexanuueckue u 31eKmpoMazHUnHble 60JIHbL.



MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. l[lonmepeuHble M HPOJOJIBHBIE
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUsl U AJuMHA BOJIHBL. CBONCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUEe, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTb 3ByKa. [ poMKkocThb 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYKAIOLIEH Cpeibl.

DJEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3JIyU€HHsI JIEKTPOMArHuTHBIX BOJIH. B3aumuas
OpHUEHTALUsS] BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTpPaXKEHHE, [PEIOMIIEHHME, IOJIsIpU3aLus,
uHTEephepeHIHs U AU(PaKIIHsL.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMMeHeHe 3IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: My3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguHoOnpuéMHHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus, yipTpazByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIe€OaHUI.

Habumonenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKIX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HabntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYAO0N U 4acTOTOM
Kosie0aHuH.

HccnenoBanne  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, MHTepdepeHIus.

O6Hapy>xeHrue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUIH.

Jlabopamopuwvie pabomol, npakmukxy:

8. M3ydeHue mapaMeTpoB 3ByKOBOM BOJIHBL.

Tema 4. Onmuka.

[IpsamonnHENHOE paclpoCTpaHEHHE CBETa B OJAHOPOAHOM cpene. Jlyu cera. TouyeuHslit
MCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBbI OTpakeHMs cBeTa. [locTpoeHue H300pakeHUH B IIIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenominenue cBeta. 3aKkoHBI MpeNOMJICHHS CBeTa. AOCONIOTHBIA  MOKa3aTelsb
npenomiieHuss. OTHOCUTENBHBIN IOKa3arenb mpeiaoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHUE JUIMH BOJIH IIPU MEPEX0JE MOHOXPOMAaTUYECKOIO CBETA 4epe3 I'PAHMIy pasziesna
JIBYX ONTHYECKUX Cpe.

Xonx nyueit B mpusme. Jucnepcust cBera. CroxHblii cocTaB Oenoro csera. LIBer.

ITostHOE BHYTpEeHHEE oTpakeHue. IIpenenbHblil yroi MoIHOro BHYyTPEHHETO OTPAKEHUS.

CoOuparomue M paccenBaromiue JuH3bl. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CUJIa TOHKON JMH3bl. 3aBUCUMOCTh (POKYCHOTO pacCcTOSHUSI TOHKOH cheprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO ITOKA3aTENs IPETOMIICHHUS.



®opmysia TOHKOHM JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xox 1y4a, IpOLIEeANIEro JIMH3Y MO/ POU3BOIbHBIM YIJIOM K €€ TJIaBHOW ONTUYECKOW OCH.
[Toctpoenue n300pakeHnit TOUKU U OTpe3Ka MPSAMOIl B COOMPAIOUINX U PACCEHBAIOIIMX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue mpudopsl. Pasperaromnias crnocoOHOCTh. [71a3 Kak ONTHYECKas: CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas ontuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBUS
HAOMIO/IEHUSI MAaKCUMYMOB M MHUHUMYMOB B HWHTEpP(QEpPEHIIMOHHON KapTUHE OT [ABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [ I[puMephl Kilaccu4ecKuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakus ceera. [udpakuumonnas pemérka. YciaoBue HAOMIOICHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHHd MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuyeckue yCTpoHCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKM, JIyla, IEpPUCKOI,
¢doroannapar, MHUKpPOCKOIN, IPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
onTHka, TupaKIMOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo .

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IVIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HabumroneHre n1BeTOB TOHKUX MJIEHOK.

Habmonenue nudpaxiuu cera.

N3yuenune quppakinOHHON PeIIETKH.

HaGnronenue mudpakiimOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpuMmeHeHne NOIIPOUI0B ISl U3yUEHUSI MEXaHNYECKUX HAIPSKEHUH.

Jlabopamopuwie pabomol, npakmukxy:

9. MsmepeHue nokasarens MpeIoMJICHHS CTEKIIA.

10.13mepenne pokyCHOTO paccTOSHHUS PACCEMBAIOIINX JIHH3.

11.Ha6monenue qudpaxiuuu, vHTEpPEPEHIINN U MTOJIAPU3ALUH CBETA.

12 M3mepenue 1IMHBI CBETOBOM BOIHBL.

Paznen 6. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TeIUIOBOE H3JIydyeHUE (M3JIyueHHe aOCOJIIOTHO 4YEPHOro Tena). 3aKoH
cMmenienus Buna. ['unoresa Ilnanka o xBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otordpdext. Onbitel A. I'. Cronerosa. 3akoHsl poTorddexTa. YpaBHeHue DiHIITEHHA
s poroaddexra. «Kpacnas rpannna» potorddexra.

JlaBneHue cBeTa (B 4YacCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAIOUIYI0 H
a0COJTIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonnoBele cBoiictBa yactun. Bonubl ne bpoins. [nuna BosnHBI ae bpoins m pasMepsl
o0jacTu  JOKanM3alMM  JBWXKyIIeHcs dacTulbl. KopmycKylnspHO-BOJIHOBON  JyanusM.
Judpakiuus 37eKTPOHOB Ha KpUCTalIax.



Cnemnuduka n3mepeHuit B mukpomupe. CooTHoOIICHHs HeonpeaenaéHHocTel [ eitzenoepra.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIEKTPOMETP, (POTORIEMEHT,
dboTogaTunK, TYHHETBHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMOI.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas 6arapest.

Jlabopamopnvie padomul, npaKmuKym:

13. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIUO/ OT HAMPSKEHHS.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynartel bopa. M3ny4yenue u noriouieHre (poTOHOB U MEPEXO0JI€ ATOMA C OJJHOTO
YPOBHS SHEPTUU Ha APYTOU.

Bunpbi ciektpoB. CrekTp ypoBHEH 3HEPIHH aToMa BOAOPOa.

CHnoHTaHHOE U BBIHYKJIEHHOE U3ydyeHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHUE TPOLECChl: CHEKTPaJbHbIA aHAIU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHILL.

Ornipezenienne IJTMHBI BOJIHBI JIA3EPHOTO U3JTYUYCHUSI.

Jlabopamopuwvie pabomol, npakmukym:

14. HabroeHne IMHEWYAaTOrO CIIEKTPA.

HccnepoBanue ciekTpa pa3peskeHHOr0 aTOMapHOTo BOJAOPO/1a U UBMEPEHHE MTOCTOSTHHOMN
Punbepra.

Tema 3. Qusuka amomno20 A0pa u 371eMEeHMAPHBLIX YACHIUY,.



Hyxnonnas moxaens sinpa ['elizenOepra—lBanenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3oTomnbl.

PannoaktuBHOCTB. Anb(a-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnaz. ['amma-
U3JIyYeHHE.

3aKkoH paJuoaKTUBHOrO pacnaia. PanuoakTuBHbIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHUs. BiausHue paanoakTUBHOCTH Ha KUBbIE OPraHU3Mbl. ECTeCTBEHHBIIM
¢don uznyuenusd. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

Anepuple peaknuu. [enenwme wu cuHTe3 sxep. SnepHbie peakTophl. [IpoGiemsl
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl pPa3BUTUS  SJIEPHOU
SHEPIeTHUKHU.

MeTtonbl peructpanuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHL.

@yHIaMEeHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHsl, Me30HbI U JienToHbl. [IpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHas MOJCIb a[pOHOB.

®usuka 3a npegenamu CTaHaapTHOU Moenu. TéMHas Matepusi U TEMHasl SHEPIUsl.

EnunctBO dusznyueckoil KapTUHBI MUpa.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMUECKHUE MPOLIECCHl: JO3UMETP, kKamepa Buiibcona,
SJICPHBIA  PEaKTOp, TEPMOSICPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Jlabopamopuvie pabomol, npakmukym:

15. UccnenoBanue TpekoB yacTwir (10 roToBbIM hoTorpadusim).

Du3nYecKuil MPAKTUKYM.

Crioco6bl u3MepeHus (PU3NYECKUX BEJIUYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIM(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIIOTHBIE H
OTHOCHUTEINIbHbIE TOTPEUIHOCTH U3MepeHuil ¢uinyeckux BenuuuH. OIeHKa TI'paHUI]
MIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHI, HWCCIEIOBaHUM 3aBUCHUMOCTEH  (PU3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTE3 (BHIOOP M3 pabOT, ONMMCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUUecKui SKCIIEpUMEHT, J1abopaTOpHbIE padOThI, IPAKTUKYM» ).

O0o0maroniee noBTOpPEeHME.

OO6oOmieHne MW cUCTeMaTH3alMs  COJEpXKaHMs  pa3/ieloB  Kypca «MexaHuKay,
«MonexynspHas (pu3nKka U TEPMOAMHAMHKAY, «DIEKTpoauHamMukay», «KomebaHusl W BOJIHBDY,
«OCHOBBI  CHENMATIBHONM TEOPHUHM OTHOCUTENbHOCTH», «KBaHTOBas Qusnka», «IeMEHTHI
ACTPOHOMMHU U aCTPODUIUKI.

Ponbp Qu3MKM M acCTPOHOMHUM B SKOHOMUYECKOH, TEXHOJOTHUYECKOW, COIMAIBHOM W
THUYECKON cdepax MeATEIbHOCTH 4YEJNOBEKa, pOJib U MeCTO (U3UKM M acTPOHOMHUU B
COBPEMEHHOM HAay4dyHOM KapTMHE MHpA, 3HAYEHHE OIMCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM U MPOTHOCTHYECKONW (PyHKIUI (pU3NUECcKOi Teopuu, poiib (hrU3NYecKoi TEOpHH
B (popMHpOBaHUM NIpeACTaBICHUN 0 (PU3NUECKON KapTHHE MHUpaA, MECTO (HPU3UUYECKON KAPTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBSI3H.

Nzyuenne xypca ¢usznku yriyoaéHHOTO ypoBHS B 11 Kitlacce OCymIeCTBIISIETCS € yIETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMud MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnole noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMOO00E HAYYHO20 NOZHAHUA:
SBJICHME, Hay4HbIM (Qakt, rumoresa, (pu3nuyeckas BeTUYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsI, udpoBas 1adopaTopHs.



Mamemamuka: peuieHre cucteMbl ypaBHeHUl. Tpuronomerpudeckue GyHKIUU: CUHYC,
KOCHHYC, TAHIE€HC, KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIAECTBO. BekTopel M uX
MPOSKIIMA HAa OCU KOOPIMHAT, CIOKEHHE BEKTOPOB. [IpoHM3BOMHBIC 3IIEMEHTAPHBIX (DYHKIIHA.
[Tpu3Haky mo100Us TPEYTOIBHUKOB, ONIPE/ISIICHNE TUIOIIA U TUIOCKUX Guryp u o0bhEma Tem.

buonozua: snekrpuyeckue SBJICHHUS B JKMBOM mHpupoje, KojeOaTelbHbIE IBMKECHUS B
JKUBOW  MPUPOJE,  DKOJIOTMYECKHE  PUCKM  NpPU  I[POU3BOJACTBE  3JIEKTPOIHEPIUH,
ANEKTPOMATHUTHOE 3arpsA3HEHHE OKPYXAIOIIEH Cpelbl, YyJIbTPa3ByKOBas JUAarHOCTUKa B
MEJIUIIMHE, ONTUYECKUE SBJIICHUS B )KUBOU IIPUPOIE.

Xumua: CTpO€HHE aTOMOB M MOJIEKYJd, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHbIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TOMIOCA 3EMIIH, 3AJICKH MArHUTHBIX Py, PoTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE MMOCTOSHHBIX MATHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOBUTATENb
Sxobu, reHepaTop TMEPEeMEHHOr0 TOKa, HWHAYKIHMOHHAas Tiedb, JUHHUHM D3JEKTpoliepenad,
ANeKTPOABUTATENNb, pajap, paAUONPUEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-meus,
YyJIbTPa3ByKOBasi JIMATHOCTHKA B TEXHHUKE, MNPOCKUMOHHBIA amnmapar, BOJIOKOHHAs ONTHKA,
COJIHEUHas Oarapes, CITyTHUKOBBIC TPUEMHUKH, SIFCPHAS] SHEPTETUKA U IKOJIOTHUYECKUE ACTICKTHI
€€ pa3BUTHSL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI [10 ®U3UKE
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHUS YyuyeOHOro mpeamera «®Du3uka» JOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEeMOM IICHHOCTHBIX OpHEHTAllui, T[O3UTUBHBIX BHYTPEHHHUX
yOXKICHUM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacuIpeHre XU3HEHHOTO OMbITAa M OMbITa JEATEIBHOCTH B IPOLECCE PEaTH3alMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

rpakKIAHCKOI0 BOCIIMTAHMSA:
e c(hopMHUPOBAHHOCTh rpa)x/JIaHCKON MO3UIMH 00yYaroIIerocs, Kak aAKTUBHOTO u
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;
® MPUHATUE TPAJUIIMOHHBIX O00IIEYEIOBEYECKUX T'YMAHUCTUYECKUX U JEMOKPATHUECKHUX [IEHHOCTEH;
® T'OTOBHOCTH BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEPECAX TPAKIaHCKOTO OOIIECTBA, y4acTBOBATh

B CAMOYIPaBIIEHUU B 00pa30BaTeIbHON OpraHU3aIiy;

® yMEHHUE B3aMMO/ICCTBOBATh C COI[UAIBHBIMU HHCTUTYTaAMH B COOTBETCTBUU C UX QYHKIUSIMU U

Ha3HAYCHHEM;

® TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKON AESITETLHOCTH.
NATPHOTHYECKOr0 BOCTIMTAHUS:

¢ c(pOPMUPOBAHHOCTH POCCUNCKOM TPaXKIaHCKOM UIEHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHHUSIM POCCHMCKHUX YUEHBIX B
obsactu (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

¢ c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHS;

® CITIOCOOHOCTh OIIEHMBATh CUTYAI[MI0 M TNPUHUMATh OCO3HAaHHBIC DPEIICHUS, OPUEHTHUPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCITEIBHOCTH YYEHOTO;

® OCO3HaHUE JIMYHOTO BKJIAa B IOCTPOCHHUE YCTOWYMBOIO Oy IyLIETO.

ICTETHYECKOT0 BOCTIUTAHUS:

® 5CTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas OSCTETUKY HAy4YHOIO TBOPYECTBA, MPHUCYIIETO

¢du3nueckoil Hayke.
TPYAOBOT0 BOCIIUTAHUA:

® IHTEpEC K pa3iuuHbIM chepam mpodeccrnoHaNbHON NeSTENbHOCTH, B TOM UYHKCJE CBA3aHHBIM C
¢u3uKOil M TEXHMKOW, yMEHHME COBepLIaThb OCO3HAaHHBIA BBIOOp Oynyuield npodeccuun u
pean30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TJIAHBL;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M €aMOOOpa30BaHUI0 B 001acTH (PU3MKH Ha
MPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

¢ chOpMUPOBAaHHOCTh  DKOJOTMYECKOH  KyJIbTYPHI, OCO3HAaHHE TJIO0AJBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

® [JJAHUPOBAHUE M OCYIIECTBICHHUE NEHCTBUU B OKPYKAIOWIEH Cpele Ha OCHOBE 3HAHUS IeJiel
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;



® PaCIIUPEHUE ONbITA JEATSIFHOCTH SKOJIOTMYCCKON HAINPaBICHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHWH MO U3HKE.
HEHHOCTH HAYYHOT0 MO3HAHMS:
® CpOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKON HAYKH;
® OCO3HAHWE IIEHHOCTH HAyYHOW JEATEIIbHOCTH, TOTOBHOCTh B TIPOIIECCE HW3y4YeHHS (UBHUKH
OCYILECTBIISATh MIPOCKTHYIO M UCCIIEAOBATEIBCKYIO EATEIbHOCTh HHIMNBHYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:
® CaMOCTOSITEIBHO (POPMYIIUPOBATH M aKTyaJTM3UPOBATh MPOOIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
® OIIpe/IETIATh LeNU AeITeIbHOCTH, 33/1aBaTh apaMeTphl U KPUTEPUHU UX JOCTHIKEHUS;
® BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCCMaTPUBAEMbIX (DU3MUECKUX SBJICHHSIX;
pa3pabarbIBaTh IUIAH pEIIeHHs TMpoOJeMbl ¢ YYETOM aHaIM3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;
® BHOCUTH KOPPEKTUBBI B ICATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM, OLICHUBATh
PHUCKHU MOCIEACTBUN NESATENbHOCTH;
® KOOPJAMHUPOBATH U BBHIMOIHATH pad0OTy B YCIOBUSAX PEaTbHOI0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
® pa3BUBATh KPEATHBHOE MBIIUIEHUE IIPU PEILIEHUH )KU3HEHHBIX IPOOJIEM.
Bba3oBble uccienoBaTebcKne 1eiCTBUS:
BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH TOHATUSAMHI U METOAAMU (PU3UUECKON HAyKH;
BJIa/IETh HABBIKAMU YUEOHO-UCCIIEI0BATEIBCKOM U MPOEKTHON JEATENBHOCTH B 00J1acTH (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TIOMCKY METOJOB pEHIeHUs 3aaady
(bu3nYeCcKOro coaepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHUS;
BIAJETh BHJAMHU JCSATEIBHOCTH [0 IIOJYYEHUIO HOBOTO 3HAHHUA, €ro HHTEPIpETaLNH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JINYHBIX YUEOHBIX CUTYAlIUsIX, B TOM YHUCIIE IPU CO3JITaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;
BBISBJISITh IIPUYMHHO-CIIECTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3aJady, BBIABUIATH TUIIOTE3Y €€
pEILIEHNUs, HAXOUTh apryMEHTHI ISl JOKA3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh IapaMeTphl
U KPUTEPUU pPELICHNUS;
AQHAIN3UPOBATH IOJIyYEHHbIE B XOJ/€ PEUICHUS 3a/ladll Pe3yJbTaThl, KPUTUYECKH OLCHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a41 B 00pPa30BaTENbHON AEATEIHHOCTH, B TOM YHUCIIE
pU U3yYeHUH (PU3UKH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;
YMETbh MEPEHOCUTH 3HAaHUS MO (PU3HKE B MPAKTUYECKYIO 001aCTh )KU3HEAEATEbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;



BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTHHAIBHBIC IOAXOABI U PELICHHUS;
® CTaBUTb IPOOJIEMBI U 33JjauHl, JOITyCKAIOIUE aJIbTEPHATUBHBIE PEILICHHSL.
Paborta ¢ nnopmanmeii:
® BJIQJIETh HABBIKAMH TOJIY4YeHUsI HH(POpMAIMK (PU3HUECKOTO COACPIKaHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYILECTBIATh IOUCK, aHAJIN3, CUCTEMATH3alUI0 M HHTEPIPETALUI0
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;
® OIICHMBATH JIOCTOBEPHOCTH HH(POPMALINY;
® ICIIOJIB30BaTh CpeACTBa MH()OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHU3alMOHHBIX 3a1ad C coONIofeHueM TpeOoBaHUM
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHts, NPaBOBbIX M ATHUYECKHX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TaCHOCTH;
® CO037aBaTh TEKCThl (DU3MYECKOTO COACPIKAHUS B PA3IMYHBIX (GopMarax ¢ yd€TOM Ha3HAUCHUS
uHpOpMALUM W IIETICBOW ayJUTOPHUU, BBIOMpAs ONTUMAIBHYIO (OpPMYy TpEACTaBICHUS U
BU3YaJIU3alUU.
KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:
o OCYILECTBIIAThH OOILEHHE HA YPOKax (PU3MKH U BO BHE-YPOUHOM JESTEIbHOCTH;
® pacro3HaBaTh MPEINOCHUIKA KOH(MIUKTHBIX CUTYALMH U CMATr4aTh KOH(IUKTHI;
e pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C CIIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;
® [IOHMMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI;
e BBHIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHHA C YYETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJIEKTHUBA,
® [PUHUMATh LEJIU COBMECTHOMU JESTEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUSA 110
€€ JIOCTW)KECHMIO: COCTaBIATh IUIAH JEWCTBHUM, paclHpencsiarb poad ¢ y4ETOM MHEHUHI
Y4aCTHUKOB, 00CY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;
® OIICHMBATh KaueCTBO CBOEr0 BKJA/Ja U KaKJOr0 y4YaCTHMKA KOMAaH[Ibl B OOIIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;
e qpe/ularaTb HOBBIE IIPOEKTHI, OLICHMBATb HUIEH C MO3MLIMHM HOBHU3HBI, OPUTHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
® OCYIIECTBIATh MO3UTHBHOE CTPATETMUYECKOE MOBEAEHUE B PA3IUYHBIX CUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.
PeryasituBHble YHMBepcaJbHbIe y4eOHbIC AelCTBHS
Camoopranusauus:
® CAMOCTOSATENILHO OCYIIECTBISATh I103HABATEIbHYIO JESATENBHOCTh B O0JIacTH (QU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYJINPOBAaTh COOCTBEHHBIE 3a/]auu;
® CAMOCTOATENIBHO COCTAaBJIATh IUJIaH PELIEHUS pPAcu€THBIX M KA4yeCTBEHHBIX 3a7ad, IUIaH
BBIMIOJTHEHUS] TMpaKkTUYecKod padoThl € Y4ETOM UMEIOHIMXCA PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTECHUI;
® 1aBaTh OIIEHKY HOBBIM CUTYaIIUsM;
® pacIIUpPATh PaMKU y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOUTEeHHH;
e ieJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILIEHUE;
® OIICHUBATh MPUOOPETEHHBIH OIBIT;



e Croco0CTBOBAaTh (POPMUPOBAHUIO H MPOSBICHUIO SPYIUIIUHA B 001aCTH (PU3UKHU, TTOCTOSHHO

TIOBBIIIATH CBOIM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBCHB.
CaMOKOHTPOJIb, SMOIIUOHAJIbHbIH HHTE/VIEKT:

® 1aBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, BHOCUTH KOPPEKTHBBI B JCSATCILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

® BJIaJICTh HABBIKAMU ITO3HABATEIHLHON pe()IeKCHU KaK OCO3HAHHS COBEPIAEMbIX JICHCTBUN U
MBICITUTENIBHBIX TPOIIECCOB, UX PE3YJIHTaTOB U OCHOBAHUH;

® JICTIOJIH30BaTh MPUEMBI PEIICKCHH TSI OIIEHKU CUTYaIliH, BBIOOpA BEPHOTO PEIICHUS;

® YMETh OIICHUBATh PHCKU M CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHIDKECHUIO,

® IPUHUMATh MOTHBBI M apTyMEHTBI IPYTHX TPU aHAJIH3€ PE3yIbTaTOB JICSITCIHLHOCTH;

® IPUHUMATH ce0s1, TOHMMAasi CBOW HEJIOCTATKU M JOCTOWHCTBA,

® [IPUHUMATh MOTHBBI M apTYMEHTBI APYTUX MPU aHATIU3€E PE3yIbTATOB JACSITEILHOCTH;

® IPU3HABATH CBOE MPABO M MPABO JIPYTUX HA OIIHUOKHU.

B mporecce moCTMKEHUS JTUYHOCTHBIX PE3yJBTATOB OCBOCHHUS NPOTPaMMbI 1O (DHU3MKE IS
YPOBHSI cpeqHero o0mero o0pa3oBaHus y 00yYaIOUINXCSl COBEPIICHCTBYETCSI SMOIIMOHATBHBIN
UHTEJUICKT, MPEAIoJaraloniui chOpMHUPOBAHHOCTS:

® CaMOCO3HaHMsI, BKJIFOYAIOIIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSIHUE, BHIICTh
HAIPABIICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN cephl, OBITh YBEPEHHBIM B ce0€;

® CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBECHHOCTH 3a
CBOE TIOBEJICHUE, CITIOCOOHOCTh aaNTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHUSM H TIPOSBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

® BHYTPEHHEH MOTHUBAIIMH, BKJIFOYAIOIICH CTPEMIICHUE K JOCTHKECHHIO 1SN U YCIEXY, ONTHMHU3M,
WHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATH, HCXO/IS1 U3 CBOMX BO3MOKHOCTEH;

® SMIIATHH, BKIIOYAOIIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSIHUE JAPYTUX, YYUTHIBATh
€T0 MPH OCYIIECTBICHUHU OOIIEHHSI, CHOCOOHOCTh K COUYBCTBHIO M COTIEPEKMBAHHUIO;

® COIMATBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTHUMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiath KOHMIUKTHL.

[MPEAMETHBIE PE3VYJIBTATHI

K xoHny oOyuenus B 10 knacce npeameTHble Pe3yJbTaThl Ha YIiayOJIEHHOM YpOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

® [IOHMMAThH POJIb (GPU3UKU B SKOHOMUYECKOH, TEXHOJOTMUECKOM, IKOJOTMUECKON, COLIMATIbHON U
ATUYECKON cdepax NesATeNbHOCTH 4YeJIOBEKa, POjb U MECTO (PU3UKU B COBPEMEHHOUN Hay4dHOUH
KapTHHE MHpa, 3HAYCHHE OIHUCATEIbHOH, CHCTeMaTU3Hpyolell, OObSICHUTENPHOU U
IPOTHOCTUYECKON (GYHKIMHA (PU3MUECKOW TEOpUM — MEXaHWMKH, MOJIEKYJISApHOH (U3MKH U
TEPMOJMHAMUKH, poJib (U3NUecKoil Teopur B (GOPMUPOBAHUU MPEJCTABICHUN O (pU3MUECKON
KapTHUHE MUDa;

® paznuyaTh YCJIOBHUSA NPUMEHMMOCTH MoOAeNed (U3MYecKHX Ted W MPOLECCOB (SBICHUMN):
UHepIanbHas cucTteMa OoTcuéra, aOCONIOTHO TBEPAOE Telo, MaTepualbHas TOuKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHue, abCONIOTHO Yyrpyras jaedopmarus,
abCOJIIOTHO YIIPYroe M abCONIOTHO HEYINPYroe CTOJIKHOBEHUS, MOJIENN



ra3a, JKUIKOCTM U TBEPAOTO (KPUCTANIMYECKOr0) TeNa, WACANBHBIM Tra3, TOYEUHBIM 3apsf,
OJHOPOAHOE 3JIEKTPUUECKOE II0JIE;

pa3nuyarh ycioBUs (TpaHUIlB, 00JacTH) MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IMOHMMATh
BceoOImuit xapaktep (pyHAaMEHTAIbHBIX 3aKOHOB U OTPAHMYCHHOCTb HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXaHMUYECKHE IMPOLECCHl U SBJICHHUSA, UCIOJIb3Ys OCHOBHBIE
IOJIOKEHHUS U 3aKOHbBl MEXAHHMKHM (OTHOCUTEIIBHOCTh MEXaHMYECKOro IBMKEHUS, (HopMyJibl
KMHEMAaTUKU DPABHOYCKOPEHHOI'O JBMKEHMsI, IpeoOpa3oBaHus [ammnes aAns CKOPOCTH U
IepeMeIIeHs], 3aKOHbl HpIOTOHA, NPUHLUII OTHOCUTENBHOCTH Il 'amuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIYJbCa M MEXAHWYECKOW SHEpruu, CBS3b padOThl CHUJIBI C
U3MEHEHHEM MEXAHWYECKOM SHEepruM, YCIOBUS paBHOBECHs TBEPIOro Tena), MpPU STOM
UCIIOJB30BaTh MaTEMATHYECKOE BBIPAJKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHUMOCTU
¢u3nUecKkux 3aKOHOB: IMpeoOpa3zoBaHui [ammies, BTOPOro W TpeThero 3akoHOB HproToHA,
3aKOHOB COXPAaHEHUS UMITYJIbCAa U MEXAaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBaTh U OOBSCHATH TEIUIOBbIE HPOLECCHl W SIBIECHUS, HCIHOJb3Ysl OCHOBHBIE
nonoxerans MKT u 3aKkoHBI MONEKYJSpHOW (PU3MKM W TepMOIUHAMUKH (CBSI3b JaBICHHS
UJCAIBHOTO ra3a Co CPEJHEN KMHETUYECKOM dHEPruel TEIjIOoBOro ABM)KEHUS U KOHLIEHTpAaLUEn
€ro MOJIEKYJI, CBSI3b TEMIIEPaTyphbl BELIECTBA CO CPEAHEW KMHETUYECKOH SHEpruei TEIIoBOro
JBHKECHHSI €r0 YaCTHI, CBA3b JABJICHHUs HJCAIBHOIO ra3a C KOHIICHTPAaLlMEW MOJIEKYJ U €ro
TEeMIIepaTypoH, ypaBHeHue MennaeneeBa—KnaneiipoHna, nepBplii 3aKOH TEPMOJMHAMMUKH, 3aKOH
COXpAaHEHMs SHEpruM B TEIUIOBBIX Mpoleccax), HIpU 3TOM HCIOJIb30BaTh MaTeMaTHYECKOe
BBIDQXCHUE 3aKOHOB, YKa3blBaThb YCIIOBUS IIPUMEHUMOCTH ypaBHEHHMs MeHneneeBa—
Knaneiipona;

AQHAIN3UPOBATh U OOBICHATH DJIEKTPUUYECKHUE SIBJICHUS, UCIOJb3ys OCHOBHBIE IOJIOKEHUS U
3aKOHBl DBJIEKTPOJUHAMHUKU (3aKOH COXpAHEHHs JJIEKTPUUECKOro 3apsina, 3akoH Kyiona,
MOTEHIMAIBHOCTh JIEKTPOCTATHYECKOTO IOJISI, IPUHIMUIT CYTIEPIIO3UIIMHA NIEKTPUUECKUX ITOJIEH,
IIPY 3TOM YKa3bIBas yCJIIOBHS NPUMEHHUMOCTH 3akoHa KylloHa, a Takke IMPAKTUYECKH Ba)KHbIE
COOTHOILIEHUS: 3aKOHBI OMa JJIs ydacTKa LENH U 7 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenia, npaBuna Kupxroda, 3akonsr @apajest 175 2JIEKTPOIU3a);

ONMMCHIBaTh (U3UYECKHE TPOLECChl U SBJICHMS, HCIOJb3Yys BEJIMYMHBI: IIEpEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, HMIIYJbC Te€Ja W CHCTEMBbl TE€J, CUJIa, MOMEHT CHJbl, JaBIICHHUE,
NOTEHLMAJbHAsT DHEPIus, KUHETHYEeCKas DHEeprusi, MeXaHWyeckas »dHeprus, paboTa CHIIBI,
LEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CUJIA TSKECTU, CUJIa YIPYTOCTH, CHJIa TPEHHs, MOLIHOCTS,
SHeprus B3auMojieiicTBus Tena ¢ 3emiéil BOAM3M €€ MOBEPXHOCTH, SHEpPrus ymnpyrou
nedopMaluu MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHas TemIepaTypa Tena, pabdora B
TEPMOJMHAMUKE, BHYTPEHHSS JHEPIusl MJCaIbHOTO OJAHOATOMHOIO rasa, padora HealbHOro
ra3a, OTHOCHUTENIbHAs BIAXHOCTb Bo3ayxa, KIIJ[ wuaeanbHOro TeEmIoOBOro —JBUTATENs;
AEKTPUYECKOE I10JI€, HAIPSKEHHOCTD JJIEKTPUYECKOTO I10JIs, HANPSYKEHHOCTD I0JII TOYEYHOIO
3apsA/ia WIK 3apspKEHHOTO 1Iapa B BAKYYME U B AUAJIEKTPHKE, OTEHIHAI 3JIEKTPOCTaTUYECKOTO
MIOJISI, PAa3HOCTh IMOTEHIMAJIOB, AIEKTPOJBIKYLIAs CHJIA, CHJIa TOKA, HANpPsHKEHUE, MOIIHOCTh
TOKa, DJIEKTpHUYEeCKass EMKOCTb IUIOCKOrO KOHACHCATOpa, COIPOTUBIICEHHE YYacTKa LENU C

MOCJIEIOBATENBHEIM M TIApAIUIEIbHBIM COEINHEHUEM PE3UCTOPOB, JHEPTHS JJIEKTPHUECKOTO ITOJIS
KOHJICHCATOPA;



® OOBSACHATH OCOOCHHOCTH MPOTEKAaHUS (UIUUYECKUX SBICHUI: MEXaHMYECKOe JBH)KECHUE,
TEIUIOBOE JIBIXKCHHME YAaCTHI[ BEUIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBH)KEHHE,
muddys3us, ucnapeHue, KUICHHEe W KOHJCHCAIMs, IUIABJICHWE U  KPUCTAJUIM3aIus,
HalpaBJIEHHOCTh TEIUIONEpeiaul, 3JIEKTpU3alusl Tesl, SKBUIIOTEHLIUAIBHOCTh ITOBEPXHOCTU
3apsKEHHOT0 MPOBOJAHUKA;

® MPOBOAWUTH HCCIIEJJIOBAHUE 3aBHCUMOCTH OJHOM (U3NYECKOH BEIMUYMHBI OT JPYro c
UCIOJIb30BAaHUEM TPSMBIX HU3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PHKCHPOBATH
pe3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH (M3MUECKUX BEIUYMH B BHIE TpaduKoB ¢ ydé€ToMm
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEJOBAHUS;

® [IPOBOAMUTH KOCBEHHbIC M3MEpEHUs (U3NUYECKUX BEIMYMH, IIPU 3TOM BBIOMpATh ONTHMAJIbHBIN
METOJI H3MEpEHHUs, OLEHHBATh aOCOJIOTHbIE M OTHOCHTEJIbHBIC IOTPELIHOCTH MpPSIMBIX U
KOCBEHHBIX U3MEpPEHMUI];

® [IPOBOJUTH ONBITHI IO IPOBEPKE IMPEAJIOKEHHOW TUIOTE3bl: IIJIAHUPOBATh JKCIEPHUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYUYEHHBIE PE3y/IbTaThl U JAeaTh
BBIBO/JI O CTaTyC€ IPEIOKEHHON THIIOTE3bL;

e coOmronaTh mpaBuia 0€30MacHOTO TPyAa MPH MPOBEACHUU UCCIEIOBAaHUN B paMKax yuyeOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-HCCIIEIOBATENbCKOM M IPOEKTHON JeATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paToOpHOro 000pyI0BaHHUS;

e pelaTh pacu€THbIC 33Ja4d C SBHO 33aJaHHON M HESIBHO 3a/JlaHHON (U3MUECKOW MOJEINbI0: Ha
OCHOBaHMU aHajM3a YCJIOBHUA OOOCHOBBIBATH BHIOOp (U3MYECKON MoJenu, OTBeyarouen
TpeOOBaHUAM 3aJjauyd, NPUMEHATH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJAThI
¢u3nyecKuX TEOpPUM MpU HCIOJIB30BAHUM MaTEMaTHYECKMX METOJOB pEeIIeHUs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATh pPE3YJIbTAThl U
KOPPEKTHPOBATh METO/IbI PEILICHHSI ¢ YUETOM MOJIyUYEHHBIX PE3yJIbTaTOB;

e pelaTh KayecTBEHHbIE 3a/1auM, TpeOyrolue MpUMEHEHHUs 3HaAHWH U3 Pa3HbIX pa3fesioB Kypca
¢u3uKy, a TakkKe MHTErpalvy 3HAHUM U3 APYTHX MPEIMETOB €CTeCTBEHHO- HAyYHOrO IUKJIA:
BBICTPAauBaTh JIOTMYECKYIO LEMOYKY pacCyXkIE€HHH C ONOpOH Ha M3Yy4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUe SBICHMUS;

® JCMOJb30BaTh TEOPETHUYECKUE 3HAHUA [UIsl OOBSICHEHHWS OCHOBHBIX IPUHIMIIOB pPabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJOTUYECKUX IPOLIECCOB;

® TPUBOJUTH IIPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® aHaIM3MPOBATh M OLCHHWBATH MOCJEJICTBUS OBITOBOM M MPOM3BOJACTBEHHOM N€ATEIbHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIECCaMH, C MO3UIMKN IKOJIOTHIECKON O€30MacHOCTH,
IIPEJCTaBICHUA O pAlMOHAJIBLHOM INPUPOJOINONIB30BAHUM, a TAaKKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTM>KEHUH HAayKH U TEXHOJIOTMH IS JalbHENIIEro pa3BUTHUS YEI0BEYECKOTr0 O0IIECTBA;

® NPUMEHATH pa3juyHble CIOcoObl pabdoThl ¢ HHpOpMAIUEH (UINYECKOTO COAEpXKaHUSI C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHUH, IMPH 3TOM HCIONB30BATh
COBpPCMCHHBIC I/IH(l)OpMaLII/IOHHLIC TCXHOJIOTUHU OJIA ITOHMCKaA, nepepa60TI<H " IpPESAbABICHUA yqeGHoﬁ n
Hay‘lHO-HOHy.]'IHpHOﬁ I/IH(i)OpMaI_II/II/I, CTPYKTYPUPOBAHHUSA U UHTCPIPCTALIUN I/IH(bOpMaLII/II/I, HOHy‘leHHOﬁ nus3
Pa3JIN4YHbIX HMCTOYHUKOB, KPUTHUYCCKU AHAJIU3UPOBATH IIOJIYYACMYIO HH(bOpMaL[HI-O Hn OLCHHUBATHb eé
JAOCTOBCPHOCTDb KaK Ha OCHOBC MMCIOIINXCA 3HaHPII>i, TaK U Ha OCHOBC aHAJIM3a HCTOYHHKA I/IH(l)OpMaI_II/II/I;

® TPOSBIATH OpraHU3AI[MOHHBIE U IO3HABATENIbHBIE YMEHUS CaMOCTOSITEILHOTO MPUOOpEeTeHUs
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUSI POEKTHBIX U yU4eOHO- UCCIIE0BATEIbCKUX PadoT;

e paboTaTh B IpyNIe C HMCIOJIHEHHEM pa3iIHYHbIX COLMAJIBHBIX DPOJIEH, MIaHUPOBAaTh PabOTy
TPYIIBL, PalMOHAIBHO PACHpeNeNaTh AESTeNbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO
OLICHMBATh BKJIAJ KaX/I0T0 U3 yYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBbI;

o OpOSIBIATE  MOTHBalMI0O K  Oyaymedl mnpodeccHOHaIbHOM — AEATENbHOCTH O
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



K konmy oOyuenust B 11 knacce mpeiaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:

® [IOHUMATh POJIb (PU3UKK B SIKOHOMUYECKOM, TEXHOJIOTUUYECKON, COLIMATIBHOM U 3TUYECKOM cdepax
JESTEIbHOCTH YeIOBEKa, PoJib U MeCTO ()M3HKU B COBPEMEHHOM Hay4YHON KapTHHE MHUpa, POJib
aCTPOHOMHHU B IPAKTUYECKOM JESITEIBHOCTH 4YeJIOBEKa U JAIbHEHIIEM HAayYHO-TEXHUYECKOM
pa3BUTUH,  3HAYECHHUE  OIIMCATEILHOM, CHUCTEMATH3UPYIOIIeH,  OOBSICHUTEIBHOW |
MPOTHOCTUYECKOW (PYHKIMIA (PU3NIECKONW TEOPUU — DICKTPOAMHAMHKH, CIICIIMATBLHOW TEOpHUU
OTHOCUTEIIbHOCTH, KBAaHTOBOM (U3HKH, poiib (QU3NYECKo Teopud B (POPMUPOBAHUU
MpEeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE;

®pa3MYaTh YCIOBHS NPUMEHMMOCTH MOJETCH (QHU3UYECKUX TN W IPOLECCOB (SBICHUN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIsl, TapMOHHMYECKHE KOJIeOaHHs,
MaTE€MaTUYeCKUil MAasATHHUK, WJCAIbHbI NPYKUHHBIA MASTHUK, TapMOHMYECKUE BOJIHBI,
ujeanbHbI KoNeOaTenbHbI KOHTYp, TOHKas IJIMH3a, MOJENel aromMa, aTOMHOTO sapa U
KBAHTOBOM MOJICITH CBETA;

®pa3nuy4aTh YCIOBHS (TPaHUIBL, OOJACTH) MPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IOHUMATH
BceoOmuit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH HCIOJIB30BaHMS YACTHBIX
3aKOHOB;

® AHAIM3UPOBATh U OOBSACHATH AJIEKTPOMATHUTHBIC MPOLECCHl U SBIEHUS, UCIOIb3YS OCHOBHBIC
MOJIO)KEHUSI U 3aKOHBI JJIEKTPOJMHAMHUKUA U CHELUAIBbHON TEOPUM OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOro 3apsaa, cuia Amiepa, cuia JlopeHua, 3aK0H 31€KTPOMarHUTHOM
uHayKuuy, npaswio Jlenna, csazp O/IC caMOMHAYKIMU B 3JIEMEHTE 3JEKTPUUYECKON LIENH CO
CKOPOCTBIO HM3MEHEHHUS CHJIbI TOKA, IOCTYJIAThl CIEUUAIbHOW TEOPHUH OTHOCHUTEIBHOCTU
OWHIITEHHA);

® AHAM3UPOBATh U OOBSACHATH KBAHTOBBIC TMPOIECCHl U SBICHUS, HCIOJIb3YS IOJIOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DHHIITENWHA st GoTorddeKTa, NepBelii U BTOPOU MOCTYJIAThI
bopa, mnpuHuun cooTHomeHUs HeomnpeneiaéHHocTel ['eiseHOepra, 3aKOHBI COXpaHEHUs
3apsI0BOTO M MacCOBOTO YHUCEN M DHEPIMHM B SJEPHBIX PEAKUMSX, 3aKOH PATUOAKTUBHOTO
pacriana);

e OMHCHIBaTh (DM3MUYECKHUE TIPOLECChl U SBIEHUS, HCIOIB3YS BEIUYUHBL: HAMPsHKEHHOCTD
ANEKTPUYECKOTO TOJIs, NOTEHIHAl 3JIEKTPOCTAaTUYECKOrO IOJs, Pa3HOCTh MOTEHIMAJIOB,
ANIEKTPOJIBIDKYIIAS CUJa, WHAYKIIMS MarHUTHOTO TIOJIA, MarHWUTHBIM TIOTOK, cuiia Amrepa,
WHIYKTUBHOCTh, DJIEKTPOABUXKYIAs CHJIAa CAMOUHIYKIIMH, OSHEPrusi MAarHUTHOTO TIOJIs
MPOBOJHHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, TIONTHAS DHEPTHs, SHEPTUS TMOKOsI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsij Aapa, YHEPTHs CBSA3U AJIpa;

® 00BSICHATh OCOOCHHOCTU TPOTEKAHHUS (PU3WYECKUX SIBICHHUM: AJICKTPOMATrHUTHAS WHIYKIUSA,
CaMOMHJYKITUS, pe30HAHC, HHTep(epeHIus BOIH, Nudpakiius, AUCIIEPCHs, TOJIHOE BHYTPEHHEE
oTpaxkenue, ¢otornekrpudeckuii 3¢pdext (pororddexr), annda- u 6era-pacnaasl saep, ramMma-
U3IIy4deHHE sep, GU3nIecKrue MPUHITUIBI CIIEKTPATLHOTO aHaIu3a U paboThI Jia3epa;

® OTIPEJICNIATh HAMpPABICHUE WHIYKIMU MAarHUTHOTO TOJI MPOBOJHUKA C TOKOM, CHIIBI AMIiepa H
cuibl JIopeHa;

® CTPOHTH U300PAKEHHE, CO3/1aBaEMOE IUIOCKUM 3€PKaJioM, TOHKOM JIMH30#, M PaCCUNTHIBATH €T0
XapaKTEPUCTUKH;

® IPUMEHSATHh OCHOBOTIOJIATAIOIINE ACTPOHOMUUYECKHE TOHSATHS, TEOPUU M 3aKOHBI JJIA aHAIN3a U
00BSICHEHUST (PU3MUECKUX IPOIIECCOB, MPOUCXOMSIMMUX B 3BE37aX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaKTHIECKOM cpefie; TBMKEeHUS HEOECHBIX TeJl, SBOJIIOIMH 3BE3/ 1 BeenenHoi,

. MPOBOANTH HCCIIEOBAaHUE 3aBUCUMOCTEH (M3MUYECKUX BEIWYMH C HCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHUN, TMPU H3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHPOBATh PE3yIbTaThl



MOJYYEHHOH 3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BHJEC I'PaUKOB C Y4ETOM aOCONIOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1€TaTh BBIBOBI IO PE3yJIbTaTaM UCCIEIOBaHUS;

®  [IPOBOJUTH KOCBEHHbIC U3MEPEeHUs (PU3MUECKUX BEITUYMH, MPU 3TOM BHIOUpATh ONTHUMAJIbHBIM
METOJI M3MEpEHHs, OIEHUBATh AaOCOJIOTHBIE M OTHOCUTEIbHBIE MOTPELUIHOCTU MPSIMBIX H
KOCBEHHBIX U3MEPEHU;

® [IPOBOJUTH OIBITHl 110 MPOBEPKE NPEIIOKEHHONM T'MIIOTE3bl: IUIAHUPOBATH SKCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh ITOJYUEHHBIE PE3yJbTaThl U JIE€NaTh
BBIBOJI O CTaTyC€ IPEIOKEHHON THIIOTE3BL;

®  ONKCHIBATH METO/bI OJYYEHUs HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

e  coOmogaTh mpaBuiia 0€30MacHOrO TPYyAa MPHU MPOBEICHUHU UCCIeI0OBaHUI B paMKaxX y4eOHOTo
JKCIIEPUMEHTA, MPAaKTHUKyMa M Yy4eOHO-HCCIIeIOBAaTeNIbCKOW M MPOEKTHON NEeATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

e pemarh pacy€THbIC 3a/1a4M C SBHO 33JaHHOW M HESBHO 3aJlaHHON (PU3NYECKON MOJEIbIO: Ha
OCHOBaHUHW aHalN3a YCJIOBUSA BBIOMpaTh (U3MYECKHUE MOJENH, OTBEYaolIue TPeOOBaHUIM
3314, IPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3UUECKUX TEOPHH MPH
UCIIOJIb30BaHUU MAaT€MaTUYECKUX METOJIOB PEIICHUs 3a]a4, IPOBOAUTH PACUETHI HA OCHOBAHUU
MMEIOIINXCA JITaHHBIX, AHAIM3UPOBATH PE3YyJbTaThl M KOPPEKTHUPOBATH METOJbl PELICHUs C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

e peliaTh KayeCTBEHHBIE 3a/laud, TPEOYIOIIMe NMPUMEHEHUs 3HAHUW W3 Pa3HbIX pa3/iesioB Kypca
Gbu3MKKM, a TaKKe WHTErpaluy 3HAHUM U3 APYTUX MPEAMETOB €CTECTBEHHO HAYYHOTO LHUKIIA!
BBICTPaMBaTh JIOTHYECKYIO I1IETIOYKY PpACCYKACHHH C OMOpOM Ha M3YyYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUSCKUE SBIICHHUS;

®  ICIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX HPUHIUIIOB PaOOTHI
HU3MEPUTEIIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX ITPOLIECCOB;

®  MPUBOAUTH MIPUMEPHI BKIIaJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

®  aHaJIM3UPOBATh M OIICHWBATH TOCJEACTBUS OBITOBOM M MPOM3BOACTBEHHON ESTEIBHOCTH
YeNoBeKa, CBA3AHHOW ¢ (DM3MYECKMMH MPOIECCaMU, C MO3UIUI IKOIOTUYECKO 0e30MacHOCTH,
MPEACTABICHUI O palMOHAIIBHOM MIPHUPOAOINOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHHU I HAYKU M TEXHOJIOTHH /IS JJATbHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

® TPUMEHSTh pa3IUyHbIE CHOCOOBI PaboThl ¢ uHpoOpMarel (GU3NYECKOro COMEpPKAHHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHH, TPH HSTOM HCIOJIB30BATh
COBpeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU JUIsl TIOMCKA, MEepepabOTKH U MPeabsSBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJSApHONH HWHGOpMALMK, CTPYKTYPUPOBAHHS U HWHTEPIpETAIUH
uH(pOpMallMK, TIOMYYEHHOW W3 PpA3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH
MoJIy4aeMyro HH()OPMAIHIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHUKA MH(HOPMAIIHH;

® TIPOSIBIATH OPraHU3AI[MOHHBIE U TMO3HABATENBHBIE YMEHHS CaMOCTOSTENILHOTO MPHOOPETEeHUs
HOBBIX 3HAHWI B MPOIIECCE BHIMOTHEHUSI POCKTHBIX U yUeOHO- UCCIIE0BATEIBCKUX padoT;

e paboTaTh B TPYIIE C HCIOTHEHHEM pPa3IMYHBIX COIMAIBHBIX POJICH, MIAHUPOBATh PabOTy
TPYIIbI, PAIMOHATIBHO PACHpPEACNATh JIEATebHOCTh B HECTAHJAPTHBIX CUTYyaIUsAX, aJIEKBATHO
OIICHMBATh BKJIA]l KaX/I0TO U3 YUaCTHUKOB TPYIINEI B PEIICHUE PacCMaTPUBAEMOI MPOOIEMBI;

® TIPOSIBJISATH MOTHBAIMIO K Oyaymield MpoQecCHOHATBHON ACATENHHOCTH MO CHEIHATBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieiioB (uu¢posbIe)
Konrp. | IIpakr.
/| W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTsl | padoThI
pecypcsl
Pazaen 1. HAYYHBINH METO/J ITO3HAHUS TPUPO/IbI
11 Hayunsblii MeTO1 TO3HAHUS 5 Bu6mmoreka LIOK
' OPUPOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
2.1 KunemaTtuka 17 1 2 bubmaorexa LIOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 15 2 bubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
2.3 Cratuka TBEpIOTO TEa 4 1 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41bf72
24 3aKOHBI COXpPAHEHUS B 15 1 1 bubmmorexa [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny ol

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOIUNHAMHUKA

OcHoBBI
3.1 MOJIEKYJISIPHOKHHETHYECKON 17 1 3 bubnmnorexa LIOK
https://m.edsoo0.ru/7f41bf72
TEOpHH
3. Tepmoannamuka. TemioBeie 17 1 1 bubmuorexa [JOK
MaII1HbI https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUS
3.3 BemiecTBa. Pa3zoBbie 14 1 2 bubmorexa HOK
https://m.edsoo0.ru/7f41bf72
MePexoabl
Hroro no pazneny 48
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DNEKTPUUECKOE M0JIE 23 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIM 16 1 3 but6mmoreka [IOK
' AIIEKTPUUYCCKHUI TOK https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3nu4HbIX cpenax 9 1 bubnnorexa LIOK

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



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

Hroro no pazgeny

48

Paszen 5. ®DU3MUYECKHUH MPAKTUKYM
5.1 du3nvecKuil NpakTUKyM 16 16
Hroro no pazaeny 16
PesepBHoe Bpems )
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
No 11/t HaumeHnoBaHue pa3ieiioB Kowrp.  Hpar. (uudgpossbie)
U TeM MPOrpamMmbl Bcero 6 5 o0pa3oBaTte/ibHbIE
padoTsl | padoThI pecypest
Paznen 1. JIEKTPOJANHAMUKA
bubnunoreka LIOK
11 Martitiioe nose 14 1 2 https://m.edsoo.ru/7f41c97c
12 DJIeKTpOMarHuTHas 13 1 5 bubmuorexa [IOK
' WHTyKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bubnunoreka LIOK
2.1 Mexannueckue KoeOaHus 10 2 https://m.edsoo.ru/7fA1c97¢
99 DJIEKTpOMarHUTHbIE 15 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
53 MexaHn4ecKue u 10 1 1 bubmuoreka [IOK
' 9JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
24 Onrika 28 L 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 63
Pa3nen 3. KBAHTOBAS ®U3UKA
. bubmmoteka IIOK
KopmyckynsipHO-BOIHOBOM
4.1 yamsm 15 1 https://m.edsoo.ru/7f41¢97¢
bu6nmorexa LIOK
4.2 Dusuka aToma 5 1 | https://m.edsoo.ru/7f41c97¢c
®u3rKa aTOMHOTO S7pa U bubmorexa LHOK
4.3 > JIEMEHTADHEIX YaCTHIL 9 1 | https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 29



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

Pasnea 4. PU3HUYECKUN MPAKTUKYM

4.1 Du3NYeCKuil TPAKTUKYM 16 16
Hroro mo pazneny 16
Paznen 5. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u
0000111eHNE TPEIMETHOTO
COJICpKaHUs U OTbITA 27
51 eITEIIbHOCTH,
nprOOPETEHHOTO IPU
U3yYEHUH Kypca QU3NKU
10 — 11 xmaccoB
Hroro no pazgeny 27
PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YUACOB 170 16

[10 [TPO'PAMME




