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1. MIACIIOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITJIMHBI
dusuka

1.1 ObsacTe npuMeHeHust pado4eii MPOrpaMMbl
Pabouas nmporpamMma y4eOHON JUCITUTUIMHBI SBJISIETCS YACThIO MPOTPAMMBbI TIOITOTOBKH
CIEMAIUCTOB CpeHero 3BeHa no cnenuanbHocT 13.02.11 «Texuuueckas sKkcrayaTanus 1
00CITy’)KUBaHUE AIEKTPUUECKOTO U AJICKTPOMEXAaHHMUECKOTO 000py0BaHUS (TI0 OTPACIISIM )»
cpenHero npodeccnoHaIbHOTO 00pa3oBaHus 0a30BOT0 YPOBHS TEXHUUYECKOTO HAMPABICHUS
nmoAroToBku. Pabodvas mporpaMma yaeOHON TUCITUTUIMHBI MOKET OBITh HCIIOJIb30BaHa JIjisl 00-
eo0pa3oBaTeIbHON MOITOTOBKU CTYJACHTOB.

1.2 MecTo y4yeOHO# JMCHUIJIMHBI B CTPYKTYpe NOAT0OTOBKHU CIEIHATUCTOB CPeHEro
3BeHa
[TpodunbHas TuCHHUITTIHA ITUKIa 0011e00pa30BaTENbHOM MOATOTOBKH

1.3 Heau u 3aga4n y4eOHOM QMCUMIIMHBI — TPeOOBAHUS K pe3yJIbTaTaM OCBOCHMA
Y4eOHOM IMCUNILTHHBI

1.3.1 Heau qucuMmidHbl

.Conepxxanue nporpammsl «PU3HKay HAIPABICHO HA JOCTIKEHHE CIIEAYIOIINX LeNei:

-OCBOEHUE 3HaHMUH 0 (PyHIaMEHTaNbHbBIX (PU3NYECKUX 3aKOHAX U MPUHLIMIIAX, JISKALUX B
OCHOBE COBPEMEHHON (PU3MUECKOM KapTHHBI MHUpa; HauboJjiee BaXKHBIX OTKPBITUAX B 00JacTH
(Gu3MKH, OKa3aBLIMX OIpENeNsiollee BIMSHUE HAa Pa3BUTHE TEXHUKHM U TEXHOJIOTMHU; METOJax
HAY4YHOT'O TMIO3HAHU IPUPOJIBL;

-OBJIAJICHE YMEHHUSIMH IPOBOJIUTH HAOIIOAEHUS, IUIAHUPOBATh U BBINOJIHATH HKCIEPH-
MEHTBI, BBIJJBUTaTh TUIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSITh MOJy4EHHbIE 3HAHUA MO0 (U3UKE
IUIE OOBSICHEHHS pa3HOOOPa3HBIX (PU3MUECKUX SBJICHUN W CBOWCTB BEIIECTB; MPAKTHYECKH HC-
MOJIb30BaTh (PU3NYECKHE 3HAHWS; OICHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW HMH(OpMa-
un;

-pa3BUTHE TIO3HABATEIFHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKHX CIOCOOHO-
CTell B mpoliecce MpUoOpeTeHHs 3HAHUKA U yMEHHUH 10 (pHU3MKE ¢ MCHOJIB30BAHUEM PA3IMYHBIX
MCTOYHUKOB MH(OPMAIIUN U COBPEMEHHBIX WH(OPMAIIHOHHBIX TEXHOJIOTHIA;

-BOCIIUTAHUE YOSKJCHHOCTH B BO3MOYKHOCTHU MO3HAHUS 3aKOHOB MPHPOJIBI, UCIIOIB30BA-
HUS JOCTIDKCHUH (PU3MKHM HA O1aro pa3BUTHA YEIOBEUECKONW LUBUIM3AIMN; HEOOXOIUMOCTH CO-
TPYAHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJHEHHS 33Ja4, YBRKHUTEIBHOTO OTHOIICHUS K
MHEHHIO OINIMOHEHTA MPH OOCYKICHUH MPOOJIEM eCTeCTBEHHO-HAYYHOI'O COJepXKaHUs; TOTOBHO-
CTH K MOPaJIbHO-3TUYECKOH OLIEHKE MCIOJIb30BaHUs HAayYHBIX JOCTH)KEHHH, UyBCTBA OTBETCT-
BEHHOCTH 32 3aLIUTY OKPY)KAIOIIEeH Cpebl;

-UCIIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUIN U YMEHMH Ul pelIeHus NPaKTHYEeCKuX 3ajay
IIOBCEHEBHON JKM3HU, oOecrieueHus! 0€30MacHOCTH COOCTBEHHOM JKMU3HHU, PAllMOHAIIBHOTO IpPHU-
POJIOIIOJIL30BaHMS M OXPaHbl OKPYKAIOLIEH Cpesibl, BO3MOKHOCTh IIPUMEHEHUS 3HAHUHM NPH pe-
IIEHUY 3a/1a4, BO3HUKAIOIIUX B MOCIEAYIOMEH MpodecCnOHAIbHON AeATEIbHOCTH.

OcBoeHMe cojepKaHus ydeOHOM mucuuIuinHbl «Du3nka» 00ecreynBaeT JOCTHKCHHE
YUYAIIUMUCS CIEAYIOIUX Pe3ybTaTOB:

JIMYHOCTHBIX:



-4yBCTBA FOPAOCTH U YBAXKECHUS K HCTOPUH M JIOCTH)KEHUSIM OTECUECTBEHHOMN (PU3NUECKOM
HayKd: (PU3MYECKU I'PAMOTHOE TMOBEACHUE B NMPO(ECCHOHAIBHON AEATENTbHOCTH U OBITY IIpU 00-
paleHny ¢ mpudbopaMu U yCTPOHCTBAMH;

-TOTOBHOCTH K MPOJOKEHHIO 00pa30BaHUs U MOBBIIICHUIO KBATU(PUKALUK B U30paHHOM
npo¢ecCUOHANBHON AEATENIbHOCTH U OOBEKTHBHOE OCO3HAHHE (U3NYECKUX KOMIIETEHLHH B
3TOM;

-YMEHHE HCIMOJb30BaTh JOCTHKEHHUS COBPEMEHHOH (U3MuecKoil Hayku U (uznueckux
TEXHOJIOTUH JJIs1 TIOBBIIIEHUsSI COOCTBEHHOI'O MHTEJUIEKTYalbHOTO PAa3BUTHUSA B BBIOpPAHHOM Mpo-
(heccroHaNbHON eATETLHOCTH;

-YyMEHHUE CaMOCTOSITENIbHO NOObIBaTh HOBbIE NSl ce0sl (U3MUYECKUE 3HAHUS, UCIOJb3Ys
JUISL TOTO J1IOCTaTOYHbIE HICTOYHHUKH MH(OpMAaLINY;

-yMEHHUE BBICTPAUBATh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHMS] B KOMaHJAE IO PEIIECHUIO
001X 3a7a4;

-YMEHHUE YIPAaBIATh CBOEH I03HABATENBbHOM JEATENbHOCTBIO, MPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO HHTEIIEKTYaJIbHOTO Pa3BUTHUS;

MeTanpeAMeTHbIX:

-HCII0JIb30BaHUE PA3IUYHBIX BUJOB MO3HABATEIBHON AEATEIBHOCTH JUIA peuieHus Gu3u-
YeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOOB MO3HAHU (HAOII0IeH s, ONIMCAHUs, U3MEPEHUS,
AKCIIEPUMEHTA) JJISl U3Y4EHUS PAa3JINYHBIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTENBHOCTH;

-HMCII0JIb30BaHNE OCHOBHBIX MHTEIIEKTYaJIbHBIX ONEpaluii: TOCTAHOBKY 3a/1auu, Gopmy-
JMPOBAHUS TUIOTE3, aHAIU3a U CUHTE3a, CPAaBHEHHUs, 0000IIEHNs, CUCTEMaTU3aI11, BbIIBICHUS
INPUYMHHO-CJIEICTBEHHBIX CBA3EH, MONCKA aHAJIOTOB, (POPMYIMPOBAHMS BBIBOJOB ISl U3yUCHUS
pa3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBJIEHUHM U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HE-
00XOAMMOCTh CTAJIKMBATLCA B MpodecCHoHAIBHOU chepe;

-yMEHHE Te€HepUpOBaTh UAECU U ONPENENATh CPEICTBA, HEOOXOANUMBIE A UX peanu3a-
un;

-YMEHHUE HCI0JIb30BaTh Pa3JIMYHbIE UCTOUHUKH JJISl MOJIydyeHus (puznyeckoil mHpopma-
WU, OLIEHUBATh €€ JOCTOBEPHOCTD;

-YMEHHE aHAJTM3UPOBATh U MPEACTABIATH HHPOPMAIIUIO O PA3ITNYHBIX BHIAX;

-yMeHHUe MyOIMYHO MPEICTaBISATh PE3YIbTaThl COOCTBEHHOTO UCCIIEI0OBAHUS, BECTU JIUC-
KyCCHH, JOCTYIHO U TApMOHHMYHO COYeTas cojaep’kaHue W (OpMbI IMpeacTaBisieMoil nHpopma-
LHu;

NpeAMeTHbIX:

-c()OPMHUPOBAHHOCTH MPEACTABICHUN O PO U MecTe (PU3UKU B COBPEMEHHOW Hay4HOIl
KapTUHE MUPA; MOHUMaHUe (PU3NYECKON CYIIHOCTH Halmo1aeMbIX BO BeeneHHON sBIeHUH, po-
a1 GU3UKU B HOPMUPOBAHUM KPYro3opa U (PyHKIIMOHAIbHOM IpaMOTHOCTH YesloBeKa JUIsl peliie-
HUS MPaKTUYECKUX 3a7ay;

-BJIaJICHUE OCHOBOIMOJAraloUMU (GU3NYECKUMU TOHATHAMU, 3aKOHOMEPHOCTSIMHU, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKONH TEPMUHOIOTUN U CUMBOJIMKHY;

-BJIaZICHUE OCHOBHBIMHM METOAAMU HAy4YHOTO TO3HAHUS, UCIOJIb3yeMbIMU B (hU3MKE; Ha-
OroieHuEM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

-ymeHusi oOpabaThIBaTh pe3yibTaTbl U3MEpPEHHH, OOHapyKHUBAaTh 3aBUCHUMOCTb MEXIY
($u3NYECKUMU BEIUUYNHAMU, OOBSICHATD MOJIyYEHHBIE Pe3ybTaThl U JA€JIaTh BbIBOIBI;

-c(popMUPOBAHHOCTH YMEHUS peliaTh (PU3NUECKUe 3aauu;



-C()OPMHUPOBAHHOCTHh YMEHUS IPUMEHSATH MOJIy4YCHHbIC 3HAHUS JJI51 00ObSICHEHHS YCIOBHMA
npoTeKaHus (pU3NYecKux sBIEHUH B IMpupoje, MpodeccHoHaNbHOW cdepe W JUis NPUHATHUSL
IIPAKTUYECKUX PELICHUN B IOBCEAHEBHON XKU3HU;

-c()OpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMU MO OTHOIICHHIO K (pusmveckoit mHpopma-
[[UH, TIOTy4aeMO} U3 pealbHbIX HCTOYHHUKOB.

TexHuk nomkeH o0nagaTh O0IMMH KOMIIETEHIMAMM, BKIIOYAIOIIUMU B ce0sl crioco0-
HOCTb:

OK 01. Bribupats criocoObI pernieHus 3a1a4 npohecCuOHaTbHON A TEIBHOCTH, TPHMe-
HUTEJIBHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02. Ucnonp3oBaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAJIN3a U UHTEPIIPETalluy UH-
dbopmaruu 1 HHGOPMAIIMOHHBIE TEXHOJIOTHH JJIs BHITIOJTHEHUS 33/1a4 MPo(heCcCUOHATBHOM J1es-
TEJIbHOCTH.

OK 04. DddexTrBHO B3aMOACHCTBOBATH M pabOTaTh B KOJUICKTUBE U KOMAHJIE.

OK 05. OcymiecTBiATh YCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIINIO HAa TOCY1apPCTBEHHOM
a3bike Poccuiickoit deneparnuu ¢ yueToM 0COOEHHOCTEN COLIMATILHOTO U KYJIBTYPHOTO KOHTEK-
CTa.

OK 06. ITposABIATE TpaXk/1aHCKO-MIATPUOTUYECKYIO MMO3UIINIO, JEMOHCTPUPOBATH OCO3-
HaHHOE MOBE/IEHNE HAa OCHOBE TPAAULIMOHHBIX 00I€UeT0BEYECKUX LIEHHOCTEH, B TOM YHCIIE C
Y4ETOM FapMOHHU3ALMN MEKHALMOHAJIBHBIX U MEXPEJIUTHO3HBIX OTHOLIEHUH, TPUMEHSTh CTaH-
JApThl AHTUKOPPYMIIUOHHOTO MTOBEICHHUS.

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepexeH o, Mpu-
MEHSATb 3HaHUS 00 U3MEHEHUU KJIMMaTa, IPUHIUIIBI OE€PEKITUBOTO MPOU3BOJICTBA, 3PHEKTUBHO
JIEIICTBOBATh B UPE3BbIUYAHBIX CUTYALIUSIX.

OK 09. Tlonb3oBaThcs pohecCHOHATEHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U
MHOCTPAHHBIX SI3bIKaX.



2 CTPYKTYPA U COJAEP)KAHUE YYEBFHON

JTUCIUATLITAHBI

2.1 O0bem y4eOHOI AUCHUIIMHBI U BUbI Y4eOHOI padoThI

Bupa yueoHo# padoThl

O0BéM yacoB

MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 127
Oo0s3aTesibHAsSI AYIUTOPHAA Y4eOHAsi HATPy3Ka (Bcero) 117
B ToMm uucne:

Teopernueckue 3aHATHS 56
[TpakTHyeckue 3aHsTUs 39
JlabopaTopubie pabOThI 22
Koncynbranuun 4
[TpomesxyTouHas arrectanus B popMe: KOHTpOJbHas pabota — 1 cemectp, 6

3K3aM€H — 2 CEMECTp




2.2 TeMaTH4ecKHii IVIaH U cofepkaHUe YueOHOI AucumInHbl Pu3nka

Ne | Copep:xanue yueGHOro MaTepuaJa, 1adopaTopHblie TpeOGoBaHusi K pe3yJIbTaTaM 0CBOEHUS Dopmu-
3aHA | padoThl, caMocTOATe IbHAs padoTa o0y4yaomuxcs. | Koa-Bo yacoB | iMcHMILIMHBI pyeMbIe
THS Bc | B tom obmme

ero | ymcjie KOMIIeTeH-
1o BH- UM
JaaM 3a-
HATHI
1 2 3 4 5 6
Beenenne 3 211.p
dusnka — GpyHaaMeHTanbHAs Hayka o mpupoze. Ecre- Vmerp mpexacraBieHue 00 E€CTECTBEHHO -
1 CTBEHHO — HAYYHBI METO/] TO3HAHMUSI, €T0 BO3MOXKHO- 2 HayYYHBIH METOJIC TIO3HAHUS, €0 BO3MOXKHO- OK 02
CTH U TPaHHIBI IPHMEHUMOCTH. CTSIX M IPAaHHULAX IPUMEHHMOCTH, SKCIIEpH- OK 05
DKCIIEPUMEHT U TEOPUH B IIPOLIECCE ITO3HAHUS TIPH- MEHTE KaK METOJC II03HAaHUsS HPHPOIEI,
poabl. Ponb skcniepuMenTa u TeOpHHu B IpoLiecce mo- YMETb BBIYUCIIATH MOTPELIHOCTH U3MEPEHHI
3HaHus npuposl. JlorpeniHnoctu namepenuit puznye- (hU3UYECKHX BEINYHUH,
CKHX BEJIMYHH.
Pa3gen 1 Mexanuka
18 | 6 mp.3.
Tema 1.1 Kunemarnka
Mexanunueckoe nprkenue. [lepememenne. ITyTs. 2 3HaTh: BUIBI MEXaHUYECKOTO JIBIDKCHUS B
2 | Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEHHOE ABUXKEHUE. 3aBUCUMOCTH OT (JOPMBI TPACKTOPHHU U CKO- OK 01
VYckopenue. PapHonepeMeHHOE NPSIMOJIMHEHHOE BU- POCTH HIEpEMEILICHHUS TeNa; TOHATHS TPacK-
JKEHHE. TOPHH, ITyTH, IEPEMEILICHHST; YTIIOBOU CKO- OK 02
POCTH, IEpHO/Ia, YACTOThI BpaILeHHs, [IeH-
TPOCTPEMUTENBHOTO YCKOPEHHUS OK 04
yMeTh: (popMyIHpOBATH MOHATHS: MEXaHH-
YECKOe JIBWKEHHE, CKOPOCTh, YCKOPEHHE, OK 05

CUCTEMA OTCYCTA.




JIBr>KeHue 1Mo OKPY)KHOCTH

3HaTh: OHATHS YIIIOBOH CKOPOCTH, TIEPHO-
J1a, YaCTOTHI BPAILEHHs, IEHTPOCTPEMH-
TENBHOTO YCKOPEHHUS

YMeTh: penarts 3ajaqu ¢ IPUMEHEHHEM

(opmyn

[Ipaxtuyeckoe 3austre Ne 1 «Pemenune 3agay mo reme
«Kunemartuka»»

2 p

3HaTh GOpMYIIBI IO TAHHON TeMe

YMeTb: NPUMEHSTh UX JUIsl PeIieHus 3a/1au,
n300paxaTh rpauuecku pa3InIHbIe BUIIBI
MEXaHWYECKHX JBIKCHUH,

5

Tema 1.2

3akonbl fuHaMuku Helorona. Cuiinl B Mexanunke. Um-

nyJibC.

[Tepssrit 3axon HeroTona. Cuita. Macca. Umnynbc.
Bropoii 3akon Herorona . Tperuii 3axon HeroTona.

3akoH BCEMUPHOT'O TATOTCHUS. FpaBI/ITaI_[PIOHHOG IoJe.

3aKkoH COXpaHEHUs UMITYJIbCA. PeakTuBHOE JBMKCHHUE

3HATh: OCHOBHYIO 3a1auy JUHAMHWKU, TOHA-
THsI MACChl, CUJIbI, UMITYJIbCA, 3aKOHbI Hero-
TOHA; 3aKOH BCEMHUPHOI'O TATOTCHUS; 3aKOH
COXpaHCHUs UMITYyJIbCa, IPUMEHCHUEC 3aKOHA
COXpaHEHHUs UMITYyJIbCa,

YMETh:. pa3jinyaTh MOHATHA BECA U CHUJIbI Ts-
KECTH, OOBSCHUTD IOHATHE HEBCCOMOCTH,
CYTb PCAKTHUBHOI'O ABMXKCHUSI

Cua TsHKeCTH.
Bec. Crioco6s1 n3Mepenus maccsl Tena. CUilbl B Mexa-
HHKE.

3HaTh: onpeeaeHus U GOpMyIIBI CHI yIpY-
TOCTH U TSDKECTH, Beca Tel

YMeTb: NpUMEHSTh GOPMYIIBI IS pELIeHUS
3a1a4

Wmnynbe Tena. 3aKoH coxpaHeHust umiysibca. Peak-
TUBHOE JIBHKECHHE

3HaTh: ONpe/esICHHE UMITYJIbCA TeNa, 3aKOH
COXpaHEHHs UMITYJIbCa, IPUMEHEHUE peak-
THUBHOTO JIBIDKCHUS

Pa6Gora cuibl. PaboTta nmoTeHmansHeIX cril. Molr-
HOCTb. DHeprus. Kunerudeckas sueprus. [Torenuu-
aJbHAsl YHEPTUs. 3aKOH COXPAaHEHUS MEXaHHIECKON
sHeprud. [IpuMeHeHne 3aKOHOB COXpaHEHUs.

3HATh: NOHATHS pabOThI, MEXaHHUYECKOI
9HEpruw, e€ BUJIOB, 3aKOH COXPAHEHHUS Me-
XaHUYECKOU DHEPTUH;

YMETb: O0BSICHATh pa3iMuue B BUAAX MeXa-

OK 07




HUYECKOH DHEPTHH

9 | IIpaktrueckoe 3ansaTne Ne 2 «Pemenne 3amad mo teme | 2 2 p YMeTh NPUMEHATH N3y4eHHbIE (OPMYJIBI
«JAuHaMuKan» JUTS peIICHHUS 3a1a4
IIpaktrueckoe 3ausTre Ne 3 2 2 mp 3HaTh (GOPMYJIBI MOTEHIUATBHOM SHEPrUH

10 | CamocrosTensHas pabota Ne 1 mo Teme «MexaHuKa YMeThb BBITIONHATE KCIIEPUMEHT, JeNaTh

BBIBOJIBI IO ITPOJCIAHHON paboTe
Paznen 2
MouJaexyasipuas ¢puzuka. TepmonnHamMmuka 20
6 mp.3
Tema 2.1
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeopHu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKO N 2 3HATH: OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIP-

11 | reopun. Macca u pa3mepsl MOJIEKYJ U aTOMOB. bpo- HO- KHHETUYECKON TEOpUH, MOHSTHUS: HJIe- OK 01
yHOBcKoe nBikeHue. Juddysus. Cuibl u sHeprus AJIBHOTO ra3a, BaKyyma, TeMIepaTypbl, 1aB-
MEKMOJIEKYJSIPHOTO B3aUMOJICHCTBUSI. neHus1, OpOyHOBCKOE JBrxeHue, muddys3un; OK 02
CrtpoeHne ra3000pa3HbIX, KUIKUX U TBEPBIX TEI. CBSI3b MEX]ly KHHETHYECKOW SHEprueil Mo-

Wneansuslii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHE JIEKYI ¥ TEMIIEpaTypoii; CTpOCHHUE I'a3000- OK 04
MOJIEKYJISIPHO-KUHETHYECKOH TEOPUH Ta30B. Pa3HbIX, XKHUJIKUX U TBEPIBIX TEII,

OK 05
Temmeparypa u e€ usmepenue. ['a3oBble 3aKOHBL. AO- 2 YMETh: OOBSICHUTB CBSI3b CPEIHEH KHHETH-

12 | comoTHBIN HYNb TeMnepaTypsl TepMmoauHaMuyeckas YecKOi PHEpPTrUH MOJIEKYJ C TEPMOAUHAMHU- OK 07
IIKaJIa TeMIIepaTyphl. YyecKoli TeMIiepaTypoit; CTPOUTh U YUTATh OK 09

rpaduKy H30MPOIECCOB; OOBSICHITH pru3n-
YeCKHI CMBICJ IOCTOSIHHOM BobiiMaHa,
pemiaTh 3aJja4u C UCIOJIb30BAHHEM OCHOB-
Horo ypaBHeHust MKT , na onpenenenune
Macchl U pa3Mepa MOJIEKYJl, KOJIMUEeCTBa
BEILIECTBA, MOJISPHOI MacChl;

YMeTh: 00BACHATH (PU3UUECKUI CMBICT MO-
JIIPHOM ra30BOM MOCTOSTHHOM, pemaThb 3aa-
YH C UCIIOJIF30BAaHUEM ypaBHEeHHs MeHe-




neeBa- Knanelipona, 4utaTh U CTPOUTH Ipa-
(huKH n30mpoIIecCoB

13 | YpaBHEeHHUE COCTOSHHUS HACATBHOTO ra3a. MoisipHas 3HaTh: ypaBHeHHe KianeiipoHa n ypaBHe-
raszoBas IOCTOsIHHAsI. M30mponecchl. nue Menzeneea — Kianeiipona, onpenerne-
HHUE MOJIIPHOI ra30BOM MOCTOSHHOM
YMeTb unuTaTh rpaguKu U30IPOLECCOB U
MIPUMEHSATh YPABHEHUS JUIS PEIleHHs 3a1a4
14 | Ilpaktuueckoe 3anstie Ne 4 «Perienue 3anad rno reme 2 np ‘YMeTs pemars 3a/1aui o alropuTMy
«MozekyisipHast Qu3UKan»
Tema 2.2 OCHOBBI TEPMOTHHAMHKHI
BHuyrpenHnss sneprusi. Pabota u temiora kak GopMbl 3HaTh: QU3NYCCKUN CMBICII TIOHSATHS TEP-
15 | mepemaum sHepruu. TemmoéMKocTh. Y ienbHAs TEIIO- MOJIMHAMHYIECKOH CHCTEMBI, IIpoIecca,
EéMKOCTh. YpaBHEHHE TeIIoBoro bananca. [lepBoe Ha- BHYTPEHHEH SHEPTHH CUCTEMBI, aIMa0aTHO-
Yajo TepMOAMHAMHKHU. AZiabaTHBbIi mpowecc. TO Tpolecca;
yMeThb: (OpPMYIHPOBaTh IEPBOE U BTOPOE
Ha4daJI0 TCPMOJAUHAMHUKH, PEIIATh 3a1a4Ui Ha
HCHOJIb30BaHNE TIEPBOT0 HavaJla TEPMOJIH-
HaMUKH,
16 | IIpaktmueckoe 3ansitue Ne 5 «[IpuHmn neiicTBus Te- 2 p 3narb: nonstue mukia Kapro, KI1J] temo-
oot Mammuel. KIT/I TerioBoro nBurarens. Bropoe BOTO JIBUTATEIS
HA4aJIo TEPMOANHAMUKI YMeTs: pemars 3a/1aui Ha ONpe/ieIeHIe
KIIJI TerioBoro aBuratens
Tema 2.3 CBoiicTBa napoB
HWcnapenne u konneHcanus. HacklmeHHbI nap 1 ero 3HATh: MOHATHS a3kl BellecTBa, CBOWCTBA
17 | cBoiicTBa. AGCOIOTHASI U OTHOCUTENIbHAS BIaXKHOCTh

Bozayxa. Touka pocel. Kunenue. 3aBUCHMOCTD TeMIIe-
paTypbl KUIEeHUs OT AaBjieHus. [leperpeTsiii map u uc-
OJIb30BaHUE €TO B TEXHHKE.

HaCHIIEHHOTO 11apa, KPUTHYECKOE COCTOSI-
HME BEILECTBAa, A0COIIOTHON U OTHOCUTEIIb-
HOH BII@XKHOCTEH BO31yXa, TOYKH POCHI,
TeMIePaTypbl KUIICHHS;

YMETh: peliaTh 3aJa4d Ha ONpe/ielieHHe 0T-




HOCHUTEIBHON BIQXKHOCTH BO3ayXa

18 | IIpakTuueckoe 3ansaTue Ne 6 «M3mepeHue oTHOCH- 2 2 op 3HaTk: onpezeeHus abCOIOTHOH 1 OTHO-
TEJIBHON BIIAKHOCTH BO3IyXa» CHUTEJIBHOHN BIAXKHOCTH BO3/1yXa, YCTPOHCT-
BO NPUOOPOB JUIS ONIPE/ICNICHHS BIAXHOCTU
BO3JyXa
YMeTb: U3MepsTh a0CONOTHYIO U OTHOCH-
TEJILHYIO BI@XXHOCTb BO3/1yXa
Tema 2.4 CoiicTBa ;KUAKOCTe#
XapakTepucTuka >KHIKOTO COCTOsIHUS BemecTBa. [1o- 2 3HaTh: XapaKTEPUCTUKY KHUIKOTO COCTOS-
19 | BEpXHOCTHBIH CIION KUAKOCTH. DHEPrHs IOBEPXHOCT- HHSI BEIIECTBA, KAMJUISIPHBIC SIBJICHUS B
HOTO CJIOs1. SIBJICHVSI Ha TPAHMIIE )KUAKOCTHU C TBEPIBIM IIpHUpOJIE, OBITY ¥ TEXHHKE.
TCIIOM. Kal’ll/IJ'lJ'lﬂprle SIBJICHUSI. YMeTh: peuiaTh 3a1a4i Ha HaXOKACHUC BbI-
COTBI NOAHATHSA KUAKOCTU B KaITWJJIAPE,
BBIYUCIISITH KOO PUIIMEHT TOBEPXHOCTHOTO
HATSDKSHUS
2.5 CaoiicTBa TBEPABIX TEa
XapakTepucTika TBEPAOTO COCTOSIHUS BellecTBa. Y1I- 3HaTh: KPUCTAIUINYECKOE CTPOCHUE TBEPABIX
20 | pyrue cBoiicTBa TBEpAbIX Tel. 3akoH I'yka. MexaHu- 2 BEILECTB, BU/Ibl KPUCTAUINYECKUX PEHIETOK,
YyecKHe CBOHCTBa TBEPBIX Tel. TennoBoe paciupe- MEXaHHYEeCKHe CBOICTBA TBEPABIX BELIECTB,
HHUe TBEPIBIX TeN U xKuakocTel. [InaBnenue u xpu- 3akoH ['yka;
CTaIM3aLuSL. YMeTh: pemarh 3a/1a4i Ha UCTIOIb30BaHNE
3akoHa ['yka
6 a1.p.
Pa3gen 3 DiaekTpoauHaMuka 26 | 14 op.3.
Tema 3.1 DaexkTpuyeckoe moJie
DneKTpuUecKue 3apsaabl. 3aKOH COXpaHEHHUS 3apsija. 2 3HATh: XapaKTEPUCTHKY DIIEKTPUYECKOTO MO, OK 01
22 | 3akoH Kynona. Dnexrpuueckoe noine. Hanpsixen- 3aKOH COXPaHCHHsI JJICKTPUICCKOro 3apsijia, 3a-
HOCTB IeKTpHUYecKoro noss. [IpuHnmn cynepnosnmnmm KOH KyItoHa, MOHSTHS 3]IeKTPHYECKOro MO, OK 02

TIOJICH.

HANpsDKEHHOCTH. YMETh: rpaduuecKu n3odpa-




PaboTa cui anekrpudeckoro nosst. [lorenuunan. Pas-
HOCTb MOTEHI[HAJIOB. DKBHUIIOTCHI[HAJIBbHBIC TOBEPXHO-
ctr. CBSI3b MEXIY HANPSDKCHHOCTHIO U Pa3HOCTHIO
MOTEHIUAIOB AJIEKTPUUECKOTO MOJIS.

JKaTh AJIEKTPUUECKHE 110715 3aps/I0B, PEIaTh
3aJja4y Ha IPUMEHEHHE 3aKOHOB COXPaHEHHsI
SIIEKTPHYECKOro 3apsia u 3akoHa Kymona, dop-
MYJl HaIpsHKEHHOCTH BJ1.

3HaTh: MOHATHA MOTEHIINAIA, PA3HOCTH TI0-
TEHLHAIOB, pabOTHI 10 HEPEMEILCHHUIO 3a-
psina, PKBUIOTEHIIMATBHON IOBEPXHOCTH,
CBSI3b MEXKJ1y HaNpPsHKEHHOCTBIO AJIEKTPUYECKOTrO
107151 ¥ Pa3HOCTBIO MOTEHIHAJIOB;

YMeTh: pentaTh 3a1a4n Ha IpHMEHeHHe GpopMyIT
PabOTBI 110 NEPEeMEIESHHUIO 3apsifia, MOTeHIHAaNa,
MIOTEHIMAIbHON SHEPTUM, PA3HOCTH NOTEHIMANA

Tema 3.2
IMpoBoaHuKH 1 audjIeKkTpuKkn. Kongencaropsbl.

[IpakTrueckoe 3ausTre Ne 7 «/IM3IEKTPUKA B 3JI€K- 2 p 3HATH: IPOBOIHUKH U TU3JICKTPUKH B JJICK-
23 | tpuueckom none. Ilomspusanms quanekrpukos. Ipo- TPUYECKOM I10JI€, KOHJIEHCATOPBI U UX CO-
BOJHHKH B DJIEKTPUUIECKOM I0JIe. DIEKTPOEMKOCTb. eIMHEHUS,
Konnencaropsl. CoeHeHHE KOHAEHCATOPOB B Oarta- YMeTh: 00BSCHATH CYIIHOCTb NOJISAPHU3AIUH
peto. DHeprus 3apsHKEHHOTO KOHASHCATOPay. IJICKTPUKOB, ICHCTBHE AIEKTPUYECKOTO
[OJIs Ha IPOBOJHUKH M IUDJICKTPHKH, Pe-
LIaTh 334 Ha NPUMEHECHUE IEKTPOEMKO-
CTH, DHEPIUH MICKTPUYECKOTO MOJIs;
[Ipaktuyeckoe 3ausatue Ne 8 «Pemenne 3amaa» 2 mp 3HaThb onpeneneHus U GOpMyYIIbl, H3ydae-
24 | KonrponbHas pabora Mble B 1 cemectpe
YMeTb IpUMEHATH (GOPMYIIBI TS PEIICHHS
3amayq
Tema 3.4 3aKoHBI NOCTOSIHHOTO TOKA
VYcnoBusi, He0OOXOAUMBIE ISl BOSHUKHOBEHHS U O] 3HATh: YCJIOBUS, HEOOXOJUMBIE IS CyIIe-
25 | meprkaHHUSA MMEKTPUYECKOro Toka. Cuiia Toka M IoT- CTBOBaHMSI TOCTOSIHHOT'O TOKA, €T0 XapakTe-

HOCTb ToKa. 3akoH OMa Juist ydyactka nernu 6e3 9/1C.
3aBHCHMOCTB NEKTPUICCKOTO CONPOTUBICHNUS OT Ma-
Tepualia, JUIMHBI U IJIOLIAAX ONIEPEYHOTI0 CEUCHUA
IPOBOJIHUKA. 3aBUCUMOCTB DJIEKTPHUECKOTO COMPO-

PHCTHKH, TpaUK 3aBUCHMOCTH COTIPOTHB-
JICHHSI OT TEMIIEPATypbl, ONPEICICHUE CHJIBI
U IUIOTHOCTH TOKa, 3akoH OMa Juis yuacTka
LIeIH, 3aBUCHMOCTb DJIEKTPHYECKOr0 COTPO-

OK 04

OK 05

OK 07

OK 09




THUBJICHUS IPOBOJHUKOB OT TEMIIEPATYPBHI.
DIEeKTPOABMIKYILAS CHJIa HICTOYHHKA TOKa. 3akoH OMa
JUISL HOJIHOM LIEITH.

THUBJIEHHUS OT MaTepUaa, JUIMHbI U IJIOLIAAN
MONEPEYHOT0 CEYEeHMsI IPOBOJHUKA, IPOBO-
JIMMOCTB TIOJIyIIPOBOIHHUKOB;

yMeTb 00BACHATH IPUPO.LY SIEKTPUUECKOTO
CONPOTHBIICHHUS, 3aBUCHMOCTb €T0 OT TeM-
neparypsl

[IpaxTuueckoe 3ausTae Ne 9 1 mp 3Hartk: dusnueckuii cmpicn I(C, 3akoH
26 | «CoenuHEeHHE NCTOYHUKOB JIEKTPUIECKON SHEPTUH B OMa 1711 TOJTHOM IIEeTIH, TIOCIIeIOBATEIbHOE
Oarapero. 3akoH J[xoynsa-Jlenna. Pabora i MOIIHOCTH 1 TapaUIeIbHOE COSTMHEHNE IIPOBOJHHKOB
MOCTOSIHHOTO ToKa. TemnoBoe neicTByue Toka» U COeIMHEeHNE UCTOUYHUKOB B OaTapero, Mo-
ONEeKTPOABIIKYIIAS CHJIa HCTOUYHMKA TOKA. 3akoH Oma HATHUS pabOTHl U MOILIHOCTH TOKa
Ut onHo# nenu. CoeAnHeHHE MPOBOJHUKOB. VMeTh: 00BACHATH TEIJIOBOE ACHCTBUE TOKA
27 | JlabopatopHas pabota Ne 1 «/3mMepeHue yaensHOro 2 1p ‘YMeThb coOupath EKTPHUECKYIO Lelb 110
COIPOTHBIICHUS IIPOBOJTHUKA cXeme, CHUMAaTh IoKa3aHust IpuOopoB, Mpo-
BOJIUTb BBIYUCIICHHS U BBIYHCIISTH NIOTPELII-
HOCTH U3MEpPEHHI
28 | JlabopatopHas padota Ne 2 «M3mepenue D/IC u BHYT- 2 np YMeTs coOupaTh AMEKTPUUYECKYIO 1IETIb 10
PEHHEro CONPOTHUBIICHUSI HCTOUHHUKA TOKa» cXeMme, CHUMaTh I0oKa3aHus IpuOopoB, Mpo-
BOJIUTb BBIYUCIICHHS U BBIYHCIISITH IOTPELI-
HOCTH U3MEPEHHUI
IMpaxtnueckoe 3anstue Ne 10. Perenue 3ana4 no te- 2 np YMeTb pemarh 3a/1aui ¢ IPUMEHEHUEM
29 | Me: «3aKOHBI IOCTOSIHHOTO TOKa) (hopMyI1 critbl TOKa, pabOTHI, MOLITHOCTH,
3akoHOB OMa, MOCIe0BATEIBHOTO U Mapa-
JISTIBHOTO COEJIMHEHHS IPOBOTHUKOB
Tema 3.5 DiieKTpHUYecKHii TOK B IOTyNPOBOIHHKAX
[Ipaxtryeckoe 3ansTre Ne 11 2 mp 3HAaTh: MOHATHE TIOJIYIIPOBOIHUKOB, TIPH-

30

«CobcTBEHHAs U TPUMECHAs TIPOBOIMMOCTD TOTYIIPO-
BOJHUKOB. [1osynpoBoAHUKOBbIE IIPUOOPBL.»

MECHOM ¥ COOCTBEHHOH NMPOBOUMOCTH TIO-
JIYIPOBOAHHUKOB, IIPUMEHEHHE MOJIYIPO-
BOJIHUKOBBIX NPUOOPOB

YMeTb: 00BSICHUTb IPUHLUIT pabOTHI MOJTY-
HOPOBOJHUKOBOTO TUOJA




Tema 3.6 MarauTHoe moJje

31

Bexrop nHAyKIIMY MarHUTHOTO 1oJis. JlelicTBUe Mar-
HUTHOTO TI0JIS Ha IPSIMOJIMHEHHBIN IIPOBOJHUK C TO-
koM. 3akoH Amnepa. BzanumoselicTBre TOKOB.

3HATh: ONpe/IeJICHHE 1 OCHOBHBIC XapaKTe-
PHCTHKH MarHUTHOTO TI0JIsI, (PU3HYECKYIO
CYIHOCTh MArHUTHOM WHIAYKIIUH, ICHCTBHE
MarHMTHOTO MOJIS HA PAMKY C TOKOM, 3aKOH
Awmrmepa

yMeTh: rpaduuecku H300pakaTh MarHuT-
HBIE TOJIS [IPSIMOTO MTPOBOJHUKA C TOKOM,
COJICHOM/Ia, TOCTOSIHHOTO MarHuTa; Onpesie-
JISITh HATIPABJICHUE JIMHUI MarHUTHOM MH-
JIYKIMH, HAaIIPaBJICHUs CUII AMIIepa; periaThb
3a/1auM Ha pacyeT CHJIbl AMIepa, HHIYKIMU
MarHuTHOTO HOJIS

32

IIpaxtruyeckoe 3austre Ne 12
MaruuTHbI# OTOK. PaboTa 1o nepemerieHnto mpo-
BOJIHUKA C TOKOM B MarHUTHOM Hoie. [lelicTBue Mar-

HHUTHOTI'O ITIOJISI Ha ,HBH)KyIIIHfIC}I 3apsin. Cuna ﬂopeHua.

OmnpeneneHne yneapHOro 3apsiia Y CKOpUTEINH 3J1e-
MEHTapHBIX YaCTHII..

DneKTpoMarHUTHas MHAYKLUs. BuxpeBoe anexrpuue-
ckoe nosie. CaMOMHIYKIKS. DHEprusi MAarHUTHOTO T10-
JISL.

3HaTh: ONpeAeNIeHNs] MArHUTHOTO TTOTOKA,
cunbl Jlopenua u e€ npumenenue, Gopmyy
paboTHI IO epEeMELICHHUIO 3apsiia
[IpuHIMT NEHCTBHUS YCKOPUTENIEeH 3apsKeH-
HBIX YaCTHII.

YMeTh: onpenensTh HarpasieHne cuibl Jlo-
PEHIIa M peliaTh 3a/1a4y Ha e€ BhIYNCICHHE
3uaTb: onbIT Papazes, onpeaeneHue sBie-
HHS 3JIEKTPOMAarHUTHOM MHIYKIMH, IPaBH-
10 Jlenma

YMeTh: onpenensaTh HalpaBJICHHE HHIYK-
LMOHHOTO TOKA, PEelIaTh 337a4i Ha IIpHMe-
HEHHUE 3aKOHA IEKTPOMArHUTHON MHYK-
U

3HaTh: MOHATHSI CAMOMHAYKIIUU, HHIYK-
TUBHOCTH, (POPMYITy SHEPTHMU MarHUTHOTO
0TI

YMeTh: BEIYUCIATH HHAYKTUBHOCTD, SHEp-
o




33 | IIpaktuueckoe 3ansaTre Ne 13 «Pemenne 3aaa4 1o Te- 2 2 mp YMeTh IpUMeHsITh (POPMYITBI ISl PELICHUS
Me «MarHuTHOE I0JIe» 3aj1a4
34 | JlabopartopHas pabota Ne 3 «M3yueHue siBneHus iek- | 2 2 ap 3Hath npasuiio JleHna
TPOMArHUTHOW MHIYKIIHID) ‘YMeTh 1enath BBIBOJBI U3 MIPOAETaHHON pa-
0OTHI 1 NPUMEHSATH NpaBuiIo JleHna st pe-
LICHHUS 33714
Pazgen 4 Kosre0anusi ¥ BOJIHBI 20 6 a.p.
4 np.3.
Tema 4.1 Mexannyeckue KoJe0aHHs U BOTHBI
35 | KoneGarenbHoe aBkeHue. ['apMoHnYeckue koeba- 2 3HaTh: peBpalIeHNe YHEPTUH IIpU Kosteba- OK 01
Husi. CBOOOIHBIE M BBIHY)K/ICHHBIC MEXaHUYECKHE KO- TEJIBHOM JIBIDKCHHH, CYTh MEXaHHUECKOTO
nebanusl. JInHeliHble MEXaHU4ECKHe KoJIeOaHus CUC- pe3oHaHca U y4€T ero B TeXHUKE, IIPpoLecc OK 02
Tembl. [IpeBpallieHre SHepruy npu KosiedaTeIbHOM pacnpocTpaHeHus KoyieOaHui B ynpyroi
nBukeHuu. [lonepednsie ¥ MPoOAONbHbIE BOJHBI. Xa- cpene OK 04
PaKTEepUCTHKH BOJHEL. YpaBHEHHE TIOCKOH Oerymieit yMeTh: H300paxars rpaduIecKu rapMOHH-
BousHbl. UaTepdepenuns Bonn. [loustue o audpakimm 4ecKoe KoJiebarenbHOe BIKEeHUE, (PopMy- OK 05
BOJIH. 3BYKOBBIC BOJIHBL. YJIBTPa3BYK U €ro IPUMEHE- JIMPOBATh MOHSTHE KOJIEOATEIHHOTO JIBIDKE-
HHUE HUS U Pa3IAYHBIX €0 BUJIOB, ONPENICIICHUE OK 07
LIMKJINYECKOH YacTOThI U Iepuoa, cBo0o -
HBIX U 3aTYyXaIOIUX, ABTOKOJICOAHHU U BbI-
HYX/ICHHBIX KoJieOaHuil. 3HaTh mpoiiecc
pacmpocTpaHeHus KoJiebaHuil B ynpyroi
cpene, sIBJICHHE HHTEpPEPESHIUH 1 TU(paK-
LHH BOJIH.
YMeth: GpopMynHpoBaTh MOHSATHE BOJHBI
[Ipaxtryeckoe 3ansaTre Nel4 «MexaHHUECKHe KOJIe- 2 2 mp ‘YMerth: n300paxats rpaQuIecKH rapMOHHU-
36 | GaHuUS M BOJHBI» 4yeckoe KoJjiebaTesIbHOe BIDKEHHUE, pelaTh
3a/1auyl Ha HaXOXJICHUE IapaMeTpoB rap-
MOHHUYECKOT0 KoJIeOaHMsI
Jlabopatopnast pabota Ne 4 «/3yueHne 3aBHCUMOCTH 2 2 mp YMeTh: coOMpaTh IMEKTPUUECKYIO LENb 0




37 | mepuona KoneGaHUI MATEMATHYECKOTO MasTHUKA OT cxeme, CHUMATh I0Ka3aHusi puOopoB, mpo-
JUTMHBI HUTH» BOJIUTb BBIYUCIICHHS U BBIYHCIISTH NIOTPELI-
HOCTH U3MEPEHHIl U JieNnaTh BBIBO/I 110 MPO-
JleaHHOW paboTe
Tema 4.2 DJ1eKTPOMATHUTHbIE KOJ1e0aHUSI
CBo0o1HBIE AIIEKTpOMarHuTHEIE Kojiebanus. [Ipespa- 3HATh: CXEMY 3aKPhITOTO KOJIeOaTeIbHOTO
38 | meHue sHepruu B KonebaTeabHOM KOHTYpe. 3ary- KOHTYpa U OCHOBHBIE YHEPr€THYECKUE PO~
XaloIl1e eKTPOMarHuTHbIE kosiebanus. ['eneparop LIECChI, POUCXOAAIHE B HEM, HOpMyITy
HE3aTyXaloIIMX 3JIEKTPOMAarHUTHBIX KOJICOaHUM. ToMmcoHa, yMeTb: 0OBSICHSATH BOSHUKHOBE-
HHE pe30HaHCa B JIEKTPUUECKOI 1IenH, pe-
LIATh 3a]]a491 Ha OIIpe/ieNICHHE TTePHo/Ia KO-
neGaHui, YaCTOTHI, 3aIIMCHIBATh YPaBHEHUS
KoJIeOaHWH CHIIBI TOKA M HANIPSHKEHUS, 110
YPaBHEHUIO CTPOUTD TpaduKu KojaeOaHUH U
13 ypaBHEHUS HAXOJUTh aMIUTUTY.y KOJe-
OaHUii, 4acTOTy M MepUO/| KoJleOaHu
Tema 4.3 [lepemMeHHBIH TOK
39 | Boiyx/JeHHbIE anekTpuueckue konedanus. [lepemen- 3HaTh: MOHATHE IEPEMEHHOT0 TOKA, 3aKOH
HbIi ToK T'€HepaTop nepeMeHHOro Toka. EMKocTHOE 1 Owma 17151 enu nepe6bMeHHOro TOKa, AeUCT-
WHIYKTUBHOE COTIPOTUBIICHUS IIEPEMEHHOTO TOKa. 3a- BYIOIIeE 3HAYCHUE TOKA W HAIIPSKCHUS, Ol-
koH OMa IJ1st SJICKTPHYECKOH IETTH ITePEMEHHOTO TO- peleneHus! aKTHBHOTO, MHIYKTUBHOTO U EM-
ka. PaboTa 1 MOLIHOCTD IEPEMEHHOT0 ToKa. TpaHc- KOCTHOTO COIIPOTHBJICHUI
¢dopmaTopsl. Toku BeIcOKO# yacToThl. [lonyueHue, ‘YMeTh: HaXOIUTh JICHCTBYIOIIEOE 3HAYCHHE
nepeaaya U pacrnpeeneHue dIeKTPHIECKON SHEPT uu. CHJIbI TOKA U HAINPSDKEHUS], MHIYKTUBHOE U
EMKOCTHOE CONPOTUBIICHUE
40 | JlaGoparopHas pabota Ne 5 «M3mepenue éMkocTn 2 1p YMeTb coOupaTh MEKTPHUYECKYIO Leb 110
KOH/ICHCATOPa» cXeMe, CHUMATb IoKa3aHusi puOopoB, Mpo-
BOJIUTb BBIYUCIICHHS U BBIYMCIISTH MIOTPELII-
HOCTH U3MEPEHHI
41 | JlabopaTopHas pabota Ne 6 «/3MepeHre HHAYKTHBHO- 2 np YMeTh coOupaTh dIEKTPUYECKYIO 1IETb MO

CTHU KaTYUIKU»

cXeMe, CHUMaTh IoKa3aHus MpubopoB, mpo-
BOJIUTH BBIYUCIICHHS M BBIYUCIISATD TIOTPEL-
HOCTH U3MEPEHUI




Tema 4.4 D1eKTPOMarHUTHBIE BOJHBI

Ipaxruueckoe 3ansrue Ne 15 2 3HaTh: ONpeIeNeHus HIEKTPOMArHUTHOTO
42 | «DneKkTpoMarHUTHOE MOJIe KaK 0COOBIN B/ MaTEePUH. I0J151, 2JIEKTPOMAarHUTHBIX BOJIH, CBOMCTBA
DjexkTpoMarHuTHbIE BosiHBL. Bubparop I'epua. OT- AJIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE ITPHH-
KPBITHII KoJlebaTenbHbIil KOHTYp. M300peTeHue paauno LUTIBI PATHOCBA3H
A.C. IlonoBeim. [loHsiTHE O pannOCBS3M» YMerb: CTPOUTH TpaduK 37TEKTPOMATrHUT-
HOH BoJIHBI B KoopauHartax E,B,v, Beramc-
JIATH JUIMHY, YaCTOTY 3JI€KTPOMAarHUTHOM
BOJIHBI
Pa3nea 5 Onruka 16 6 J1.p.
2 np.3.
Tema 5.1 IIpupoaa cBera
CKOpOCTh pacpoCTpaHEHHs CBETa. 3aKOHBI OTPaXke- 2 3HATh: BOJHOBYIO IIPHUPOJY CBETA, IIPUHIUII OK 01
43 | Hua u npenomieHus ceera. [lonHoe oTpaxenue. JIun- I'toiirenca, KOrepeHTHOCTh U MOHOXPOMa-
3b1. ['1a3 kak onTnyeckas cucremMa. ONTHYECcKHe IpH- TUYHOCTb, 3aKOHBI OTPAKCHHUS U TIpeIIoMIIe- OK 02
OOpBI. HUS CBETa, PU3NYECKHUI CMBICI TIOKa3aTels
MIPEIOMIICHUS OK 04
YMeTb: CTPOUTb U300paKEHUsI IPEIMETOB,
JlaBaeMble JIMH3aMH, H300paxaTh Maaro- OK 05
IIUH, OTPAXXCHHBIH U MPETOMIEHHBIH Ty4H,
0003Ha4YaTh COOTBETCTBYIOIIHE YIIIBI, pe-
1IaTh 3a/la4yl Ha IPUMEHEHNE 3aKOHa TIpe-
JIOMJICHHMS, HA ONPEJICIICHUE 3aBUCMOCTH
MEXY JUTMHOM BOJIHBI U YaCTOTOMN Koseba-
HUIA;
44 | JlabopaTopHas pabora Ne 7 «M3mMepeHre noka3ares 2 2 np

TNIPEJIOMJICHHS CTEKJ1a»

Tema 5.2 BosiHOBBIE CBOCTBA CBeTa




Unrepdepenuns ceera. KorepeHTHOCT CBETOBBIX JTy-

3HaTh: PU3NYECKYIO CYLIHOCTD SIBICHUS UH-

45 | yeit. UnTepdepenys B TOHKUX MIIEHKAX TepdepeHny, npuMeHeHne naTepdepeH-
[Tonocs! paBroi TomuuHbl. Konbsna HetoToHa LU,
Hcnonp3oBanue HHTEp(EPEHIIMU B HAYKE U TEXHHUKE. (DU3HYECKYIO CYLIHOCTb SIBJICHHUN TU(paK-
MM, HOJIIPU3ALIMH, YCTPOHCTBO AUPPAKIIH-
OHHOM pemeérKkH, NoHsATHE 0 ronorpaduu,
Judpakius cBeta. Judpaxuus Ha ey B mapai- 3HaTh: (PU3HIECKYIO CYIIHOCTD SBICHUH
46 | nenbHBIX Jtydax. JudpakunonHas peméTka. [lonsTre IGPAKINH, MOJIIPH3AIHHY, YCTPOUCTBO JH-
o rosorpaduu. [Nonsipusanus nonepedHsix BojH. I1o- (hpakUMOHHON PelETKHU, MOHATHE O T'0JIO-
JIIPOUIBL. rpaduu,
Jlaboparopnas pabota Ne 8 «l3mMepeHue AInHbI CBe- 2 1p YMeThb U3MepATh JUIMHY CBETOBON BOJIHEI C
47 | TOBOH BOJIHBI C MOMOMLIBIO JHU(PAKIIMOHHON PEIIEeTKI» MOMOILBIO AU(PPAKIMOHHON pelEéTKH
48 | IlpaxTudeckoe 3anarue Ne 16 «Jlucnepcust cBeta. 3HAaTh ONpeeNieH s TUCTIEPCHHU CBETa,
HW3yuenune criektpoB. YibrpaduonaeToBoe U HHppa- 2 np CIIEKTpa, IPUPOJLY YIbTPa(UOIETOBOTO,
KpacHoe u3ydyeHus. PentrenoBckue yun. Mx npupo- UHPPAKPACHOTO, PCHTTCHOBCKOTO U3IIyde-
Jla ¥ CBOMCTBA.» HUH
YMeTb pa3iinyarh CleKTpbl, IPUBOAUTE
HpUMEPBI IPUMEHEHHUS N3ITyYeHU I
Jlaboparopnas pabota Ne 9 «HabntoneHue CraomHoro 2 1p 3HaTh pa3aH4HbIE BU/bI CIIEKTPOB
49 | n IMHENHYATOTrO CIIEKTPOB)»
Pazaea 6 2 mmp.3.
DJiIeMeHTbI KBAHTOBOH (U3HKH
Tema 6.1 KBanToBasi onTuka
KanToBas runoresa [1nanka. @otonsl. Buenrnuii do- 3HaTh: runortesy [Inanka o kBaHTax, Cy- OK 01
50 | roanexrpuueckuii 3¢ dext. Buyrpennuit porordpexr. HOCTb siBJIeHHs (oTod(deKTa, MpUMeHeHHe
Tumsl HOTOIIEMEHTOB. doroaddekra, OK 02
yMeThb: pelaTh 3a/la4i Ha IpUMEHEeHHE
ypaBHenus DifnmTeitHa 1t poTodrddexra, OK 04




[IpaxTuyeckoe 3austue Ne 18 2 op 3HaTh: cTpoeHHe atoma 1o Pesepdopay u
51 | «Pa3BuTHE B3ITI10B Ha CTPOCHUE BEIECTBA. 3aKOHO- Bopy, npuHIMI 1eHCTBHUS KBAaHTOBBIX T'€HE-
MEPHOCTH B aTOMHBIX CIIEKTpax BoAopoja. SnepHas paTopos
Mozens aroma. Onbrtel O. Pesepdopna. Mozens aro- YMeTh: 00BSICHUTD 3aKOHOMEPHOCTH CIICK-
Ma Bogopoja no H bopy. KBanToBsle renepatopsl.» TPOB BOAOPOJAa
Tema 6.2 ®u3uKa aTOMHOIO sIAPa 4 mp.
4 op
JlaGoparopnas pabora Ne 10 «M3yuenue npubopos 3HaTh: ONpe/ieieHUE PaANOAKTHBHOCTH,
JUTSL HAOJTFOJICHUS M PETUCTPALIUH 3apsHKEHHBIX Yac- ocobenHocTH anbda-, 6eTa- U raMma- pac-
52 THID» aJI0B, YCTPOUCTBO NPHOOPOB LISl PErUCT-
EcrecTBeHHas painOaKTHBHOCTD. 3aKOH PaJIlOaKTUB- pauuy U3TydeHHH
Horo pacnaja.. Dddexr BaBunosa — UepeHkoBay YMeTb COCTaBIIATh PEaKIMu anbda- u 6era-
pacrnanos
[IpaxTrueckoe 3anstue Ne 19 3HaTh: CTPOEHHUE aTOMHOTO s1pa, pu3ude-
53 CrpoeHne aToMHOTO sapa. JlehekT Maccsl, SHeprus CKYIO CYI[HOCTb U IIPUPOAY SIIEPHBIX CHII,
CBSI3M M yCTOWYUBOCTH aTOMHBIX siZiep. SaepHble pe- 2 np (hopMyiry SHEpPruHM CBS3U ATOMHBIX S1/IEP,
akuuu. MckyccTBeHHas painOaKTUBHOCTb. MEXaHM3M JIeJICHHUS sIiep ypaHa, yCIOBUS
MIPOTEKaHMsI LEMHON peaKkIiy, yCTPOMCTBO
peakTopa
YMeTh: HAXOIUTh COCTAaB aTOMHBIX SIZIED,
BBIYUCIISITH SHEPTHUIO CBSI3U ATOMHBIX SIIIED,
COCTaBJIATh YPABHEHMS SJIEPHBIX PEAKIINiL,
3aIMCaTh PEAKLHIO JIEJICHUs S/IEp ypaHa
Ipaxruueckoe 3anstue Ne 20 2 op 3HaThb: yCIOBUS IPOTEKAHUS LIETHOH peak-
54 JHenenue Tsoxensix saep. Llennas suepHas peakuust. LU, yCTPOHCTBO PeaKkTopa Ha ObICTPBIX
YnpapnsiemMas LienHas peakuus. SnepHelil peaktop. HEWTpOHax
55 Jlab6oparopnas pabota Ne 11 «M3yuenue Tpekos 3a- 2 1p YMeThb: pa3nuyarh TPEKU Pa3InYHBIX Yac-

PSDKEHHBIX 4aCTHIL 110 TOTOBBIM (hoTorpadusm»

THI]

OK 05

OK 07

OK 09
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56

[Tonmydenne u npuMeHeHNE PaOaKTUBHBIX H30TOMOB.
OnemMeHTapHbIE YaCTUIIBI.

3HaTh: MOTyYCHNE U IPUMCHEHHE PaIHOaK-
THBHBIX H30TOIIOB

Pa3znen 7

OK 01
Dpoaonusa Beenennoit
Tema 7.1 Ctpoenne u pazsurue BeeseHHoit OK 02
Harmra 3B€3anas cucrema — ["anakrtuka. Jlpyrue ramax- 3naThb: ctpoeHue Hameil ramakTuku, mpo-
57 | Tuxu. beckoneunocts Beenennoii. Pacmmpsiromasicst HUCXoXaenne BeeneHHOM 1 3Be3 . OK 04
Bcenennas. Moaens ropsiueit Beenennoii. Ctpoenne u
MIPOMCXOKACHHUE TATAKTHK OK 05
Tema 7.2 DBomonus 38€31. 'mnore3a nponcxoxme-
Hust CoTHeYHOI cHCTeMBI. OK 07
TepmosinepHslii cunre3. Dueprust ConHIa U 3BE311. 3HaTb: yCIOBUS OCYILECTBICHHS TEPMO-
58 | OBomonus 38e31. [Iponcxoxaenue ConHevuHoit cuc- SIIEPHOTO cUHTe3a, cTpoeHue ColHua U OK 09
TEMBbI 3Be3]
59 | ®usuyeckas KapTUHA MUpa. ACTPOHOMHYECKas Kap- Wmets npencrabieHne o Gpuznveckoi kap-
THUHA MUpA. THUHE MHpa
Hro 117
ro:
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3 YeaoBus peaqu3anuu y4eOHOM AMCHUILIHHBI

3.1 TpeGoBaHHsl K MUHHUMAJIbHOMY MaTePHAJIbLHO — TEXHHYECKOMY 00ecre4eHUI0

Peanusanus yueOHON TUCHUIUIMHBI TPEOYeT HANNYMs yueOHOro KabrHeTa — 1abopaTopun (HHU3UKH.

Oo0opynoBanue yueOHOTO KabuHeTa:

HOCa/I0YHbIC MECTa 0 KOJIMYECTBY 00yJaromuxcs;
padodee MECTO IPEHo/iaBaTes;

KJIacCHasl TOCKa;

HaTrJIsJHbIC T0COOus (TUIaKaThl);

CIpaBOYHBIE TOCOOHS;

KOMIUIEKT y4eOHO-METOANYCCKOH JOKYMEHTAIINH
OO6opynoBanue kabuHeTa-1ab0paTopuu:

IpHOOPEI 00MIEro Ha3HAUCHHS U IEMOHCTPAIHOHHEIE:

1
2
3
4.
5.
6
7
8

9.

10.
11.
12.

13

15

17

19

- BBIIIPSIMUTENB ceneHoBblil BC — 24

- BBINPSAMUTEb YHUBEPCAIbHBIN, BeITpAMuUTens BYTI,
- meTpoHoMm BOM,

- pubOp AJsl AEMOHCTpALNH AeOpMAIMU TE,

- mIpuOOp AT AEMOHCTPAIMY JINHEHHOTO PaCIINPeHHS,
- MarasuH COIPOTUBIIEHUI,

- TUHAMOMETp JeMOHCTPALMOHHBIH,

— MOJIeJIb JIBUTraTelsl BHYTPEHHETO CrOPaHUs

- HabOp KOHEHCATOPOB,

- KOHJIEHCATOP C MJIOCKO — NapajyieNbHbIMU IIACTHHAMM,
- BECHI IIKOJIbHBIE, PA3HOBECHI K HUM,

- aMIrepMeTp AEMOHCTPAILIMOHHBIH,

. - KOHJICHCATOP NMEPEMEHHON EMKOCTH,
14.

- MUKPOMETPBI,

. = BOJIbTMETpP l]eMOHCTpaLIVIOHHbIﬁ,

16.

- raJIbBAaHOMETP,

. = DJIEKTPOCKOIL, TAJIOYKH 300HHTOBAS U CTCKIITHHAS,
18.

- ICHXPOMETD,

. - MAHOMETP IIGMOHCTpaI_[I/IOHHI)II‘/'I7
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20
21
22
23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39

40.

41

42.
43.
44.
45.
46.

47
48
49
50
51
52

. - bapomeTp — aHepowuy,

. = MAaHOMETP KUJKOCTHBIMH,

. - peoxopbl,

. - HabOp MOJTYIPOBO/IHUKOB,

- BOJIHOBAsI MaIlINHA,

- maitba ontuyeckas,

- KAMEPTOH,

- mpuOOp TS AEMOHCTPALNH IEKTPOMATHUTHBIX BOJIH,
- mpuOOp A1 NOJISPU3ALUH CBETA,

- JIMH3bI HAJIUBHBIC,

- Habop IO OTTHKE,

- LITaTHBBHI C JIANIKAMH 1 My(Tamu,

- %&100,

- LIAPUKH METAUINYECKHUE,

- LWIMHAPBI MEJHBIE, CTATIbHbIC, AIFOMUHUCBBIC,
- OPYCKH MeJHBIC, CTANIbHBIC, ATIOMUHUCBBIC,
- BECBI C pa3HOBECaMH,

- LITAHT'€HUUPKYIIH,

- OropeTka,

. - KalJUIIPBI,

- rurpometp Jlambpexra,

. - IIcCUXpoMeTp ABrycra,

- KaJIOPUMETPBI,

- IpUOOPBI IS OTNIPEAENICHNUS JTMHEIHOTO PACIIMPEHUs METAJLIOB,
- K0J10a CTEKIJISIHHAS,

- BOJIBTMETPBHI,

- aMIIepMETPbI,

. - PE3UCTOPEL,

. - BBIKJIIOYATENH OHOMOJIOCHEIE,

. - peoxopapl,

. - IM(GPaKIHOHHBIE PEIIETKH, TMHEHKH,

. - KOH/ICHCATOPBI,

. - KaTyIIKA.
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53. - cekTpockoI
54. TexHIYeCKUE CPEICTBA O0YUCHHS: MYIbTUMENIHAS YCTAaHOBKA, KOMIIBIOTED.
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3.2 Undopmanmonnoe obecrnedenue 00ydeHust

[lepeueHb peKOMEHIyeMbIX Yy4eOHBIX W3laHuii, VHTEepHET-pecypcoB, IOMOIHUTEIBHON
JIUTEpaTyphl

OCHOBHBIE UCTOYHHUKHU:
1. C. Jleryra, A. YUakak; MuHHCTEpCcTBO 00pa3oBaHus B Hayku Poccuiickoit denepanuu, Dene-
pallbHOE TOCYAapCTBEHHOE OIOKEeTHOE 00pa3oBaTeibHOE YUPEkKACHHE BBICIIErO 0Opa3oBaHMS
«OpeHOyprckuii TOCyIapCTBEHHBINM YHUBEpcUTeT». - Openodypr: OI'Y, 2020. - 307 c.: un. - bu6-
muorpad. B kH. - ISBN 978-5-7410-1575-9; To xe [Dnexrponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoHUTEIbHBIE UCTOYHUKHU:
2. T.M. IMuckapepa, A.A. YUakak; MunuctepcTBo oOpa3oBanust u Hayku Poccuiickoit denepa-
uuu, OpenOyprekuit ['ocynapctBennsiii YHuBepcuret. - Openoypr: OI'Y, 2020. - 131 c. : un. -
bubnuorpad.: c¢. 105 - ISBN 978-5-7410-1500-1 ; To xe [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[IporpammHuoe obecrnieduenne U MUHTEpHET — pecypcChl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCHUIIJIMHBI

KOHTpOJ’Ib H OIlCHKA PE3YJIbTAaTOB OCBOCHUA yqe6Hoﬁ JUCHUIUIMHBL OCYHICCTBIISICTCA
npernoaaBaTCyicM B IIPOLECCC MPOBCACHUS ITPAKTHICCKUX 3aHATUN U J'Ia60paTOpHBIX pa60T, TCC-
THUPOBAHUA, MMPOBCACHUA CAMOCTOATCIbHBIX U KOHTPOJIbHBIX pa60T, a TaKKC BBIIIOJIHCHUA O6y—

JarOMUMHUCA THANBUAYAJIbHBIX CAMOCTOATCIIbHBIX TOMAIITHHUX pa60T.

Pe3yabTarnl 00y4yeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE€ 3HAHUA)

DopMbI 1 METOIBI
KOHTPOJISI ¥ OLleHKH
pe3yJbTaToB 00yue-

HHSA

B pe3ynpraTe ocBoeHus yueOHOM AUCHUILUIMHBI 00ydaroImunics 10J1-
KEH yMeTb:

OTIMCBHIBATH M OOBSCHATH (PU3NYECKUE SIBJICHUS U CBOMCTBA TEIl:
JBI)KEHUE HEOECHBIX TEJ U UCKYCCTBEHHBIX CITYTHUKOB 3eMIIH;
CBOMCTBA ra30B, KHUJKOCTEH M TBEPJIBIX TEII; HIEKTPOMATrHUTHYIO
MHIYKIIMIO, PAcIIpOCTPaHEHHUE AIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE
CBOICTBA CBETA; U3JIy4YCHHE U MOTJIOLICHUE CBeTa aTOMOM; (hOoTOd(]-
GbexT;

OTJINYATh TUIOTE3bl OT HAYUYHBIX TEOPHUIL;

AeJIaTh BBIBOABI HA OCHOBE 3KCIIEPUMEHTAJIbHBIX JIaHHBIX;
NPHUBOMTH NPUMePBHI, TOKa3bIBAIOIUE, YTO: HAOIIOJEHUS U SKCIIe-
PUMEHT SIBJISFOTCSI OCHOBOM IS BBIIBMYKEHUS THIIOTE3 U TEOPHH,
MO3BOJISIOT IPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BBIBOAOB; (hU3HU-
yecKasi TEOpHsl 1aeT BO3MOXKHOCTb OOBSCHATh U3BECTHBIE SBJICHUS
MPUPOIBI U HayyHbI€ (DAaKThI, IPEICKA3bIBATh €II€ HEM3BECTHHIE SB-
JICHUS;

NPUBOAUTH MPUMeEPbI IPAKTUYECKOTO UCIIOJIb30BAHUS (PU3HUECKUX
3HaHUM: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U JIEKTPOJIUHAMUKH B
SHEPreTHKE; PA3IMYHBIX BUAOB 3JIEKTPOMArHUTHBIX U3Iy4YE€HUN JUIs
Pa3BUTHS PAIMO U TEICKOMMYHUKAIMI, KBAHTOBON (PU3UKHU B CO3/1a-
HUU I€PHOU DHEPT€TUKH, JIA3EPOB;

BOCIIPMHMMATH U HA OCHOBE IOJIY4YeHHBIX 3HAHUI CaMOCTOsA-
TeJIbHO OLleHNBAaTh UH(POPMALIMIO, COIEPIKAIILYIOCS B COOOIIEHHX
CMMU, NnTepHeTe, HaAy4HO - MOMYJIAPHBIX CTATHAX;

UCIIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B PAKTUUECKON
JEATEIbHOCTH U NTOBCEIHEBHOM JKU3HHU:

Juis oOecrieyeHrs 6e30MaCHOCTH XKHU3HEASATEIbHOCTH B IIpoLiecce
UCIIOJIb30BAHUS TPAHCIIOPTHBIX CPECTB, OBITOBBIX 3JIEKTPONPHOO-
POB, CPEACTB Paivo — U TEIEKOMMYHUKALIMOHHOU CBSI3H;

OLICHKH BJIMSHHS HA OPTaHU3M Y€JIOBEKA U APYrUe OPraHu3MBbl 3a-
TPSI3BHEHUS OKPYXKAIOIIEH Cpebl;

palMOHAIBHOTO MPUPOAOIIOIB30BAHHUS U 3AIIUTHI OKPYKAOIIEH
CpEIBL.

B pesynpraTe u3yueHus yueOHON AUCUUIUIMHBI «Pu3nka» odydaro-
IUICS JOJDKEH:

3HATH/TIOHUMATH:

CMBICJI NOHATHH: U3UUECKOe SBJICHNE, TUTIOTE3a, 3aKOH, TEOpus,
BEIIIECTBO, B3aUMO/ICHICTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHO€ Ip0, HOHU3UPYIOLUE U3IIydECHU, IUIAHETA
CMBICJ (PM3UYECKUX BEJIHMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUJIa,

Onenka 3a BBICTYILIE-
HUE Ha CEMUHApCKUe
3aHATUSL

OrieHKa 3a 3alMTy J1a-
OopaTopHO paboTHI
OIICHKA 3 3aIlIUTY JI1a00-
paTopHOi paboThI
OIICHKA 3a TEeCT

OIIeHKa 3a pedepar

OLICHKA 32 BBITIOJIHCHHE
1a00paTOpHOI pabOTHI
OIICHKA 3a 3aIUTY Jia-
O0opaTtopHOi pabOTHI
OIICHKA 3a OTBET Ha Ce-
MUHApPCKOM 3aHSITHU

OIlCHKa 3a pedepar
OII€HKa 3a coo0IIeHne

OIICHKA 3a TCCT

OIICHKA 3a 3aIlUTY Jia-
O6opaTopHOi pabOThHI
olleHKa 3a pedepar
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UMITYJIbC, pab0Ta, MEXaHUUECKas SHEPTUsl, BHYTPEHHSISI SHEPTHsl, a0-
COJIIOTHAs TEMIIEpATypa, CPEAHAsI KHHETUYECKAsl SHEPTUsl YaCTHUIL
BEILECTBA, KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIN JJIEKTPUYECKUN
3apsg;

CMBICT (PM3HYECKUX 3aKOHOB KJIACCUUECKON MEXaHUKH, BCEMUPHO-
IO TATOTEHUS, COXPAaHEHMS SHEPTUH, UMITYJIbCA U DIIEKTPUYECKOIO
3apsijia, TEepMOAMHAMUKH, 3JIEKTPOMAarHUTHON UHAYKIUH, POTOI (-
dekra,

BKJIA/l POCCUIICKUX M 3apy0eKHBIX YYeHbIX, OKa3aBIINX Hau-
OoJbIlIee BIUSHIE HA Pa3BUTHE (PU3UKH.

Onenka 3a paboTy Ha
CEMHUHAPCKOM 3aHATUU
Or1eHKka 3a TeCT

OrueHka 3a paboTy Ha
CEMUHAPCKOM 3aHSATHUU
O1eHKa 3a HTOTOBBIHM
TECT
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