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1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOU JAACHUITINHBI
Puzuxka

1.1 ObsacTs NpuMeHeHus padoyeil NporpaMmbl
Pabouas nporpamMMa yueOHOM JUCHUIUIMHBI ABJISIETCS YaCThIO IPOTrPAMMBI [TOJITOTOBKH
CHELHUAINCTOB cpeaHero 3BeHa no cnenuaibHocTn 13.02.11 «TexHudeckas sKCIuTyaTanus u
00CITy’)KHBaHHUE EKTPUUECKOTO U DJIEKTPOMEXaHUUECKOI'0 000PYJ0BaHUS (110 OTPACIIAM)»
cpenHero npogeccuoHaIbHOro 00pa3oBaHus 0a30BOT0 YPOBHS €CTECTBEHHO-HAYYHOI'O HAIPaB-
JIeHUs NOAroTOBKU. Pabouas nporpamma y4eOHOM AUCHUILIMHBI MOKET ObITh HCIOIb30BAHA /IS
0011e00pa30BaTeIbHON MOATOTOBKH CTYIEHTOB.

1.2 MecTo y4eOHOi TUCHUNIUHBI B CTPYKTYPe NOJAT0TOBKH CHEIHATUCTOB CPEeTHEr0
3BeHA
[MpodunpHas AUCIUTUIMHA IUKIIA 00IIE00pa30BaTEIHbHON OITOTOBKH

1.3 Heaun u 3axaum y4yeOHO#H JMCHUIIMHBI — TPeOOBAHHUA K Pe3yJIbTaTaM OCBOCHHUS
y4eOHOH TMCUMILINHBI

1.3.1 leau aucuunJInHbI

.Coneprxanue nporpammbl «DU3HKay HAMPABICHO HA JOCTUKEHHUE CICAYIOUINX [EIei:

-OCBOCHUE 3HAHMI O (PyHAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIHIAX, JSKAIIUX B
OCHOBE COBPEMEHHOU (u3Myeckoil KapTUHBI MUpa; Hanboyiee BaXXHBIX OTKPBITUAX B 00JacTu
(GU3MKM, OKa3aBILMX OIpPENEISIONIee BIUSHUE HA Pa3BUTHE TEXHUKH M TEXHOJOIMH; METOAAX
HAYYHOTO MO3HAHUS IPUPO/IBI;

-OBJIa/ICHUE YMEHUSAMU IPOBOAUTH HAOJIIOJEHUS, IJIAHUPOBATh U BBINOJHATH 3KCIEPU-
MEHTBI, BBIIBUTATh TUTIOTE3bl U CTPOUTH MOJENH, MPUMEHSTh MOTY4YeHHbIE 3HAHUS MO (PU3uKe
JUIsL OOBSICHEHHS pa3HOOOpa3HbIX (PU3NUECKUX SBJIEHUN U CBOICTB BEIIECTB; MPAKTHYECKHU HC-
MOJIb30BaTh (PU3UYECKUE 3HAHMS; OIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAy4YHOU HH(OpMa-
LHn;

-pa3BUTHE TIO3HABATENbHBIX MHTEPECOB, MHTEJUICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHO-
CTeil B mpoliecce NpHUOOpeTeHusl 3HaHUM U YMEHUM 10 (U3HKE C UCIOJIb30BAaHUEM PA3IUYHBIX
MCTOYHUKOB MH(POPMAIIH U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

-BOCIIUTaHUE YOEKJECHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHKEHUH (U3KKK Ha OJaro pa3BUTHUS YEIOBEYECKOM IIMBUIIM3AIMN; HEOOXOAMMOCTH CO-
TPYJHUYECTBAa B IPOLIECCE COBMECTHOTO BBINOJIHEHUS 3aJ1a4, YBaXKUTEIbHOTO OTHOLICHUS K
MHEHHMIO OIIMOHEHTA MpPU 00CYXKJIEHHH NMPOOIeM eCTeCTBEHHO-HAYYHOTO COJEpKaHUs; TOTOBHO-
CTH K MOpPaJIbHO-3TUYECKOM OIIEHKE MCIIOJIb30BAHMSI HAayYHBIX JOCTHUKEHHM, YyBCTBA OTBET-
CTBEHHOCTH 32 3aIUTY OKPY KAIOIIEeH CPeIbl;

-MCTI0JIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH JJIsl pelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecrieueHusi 0€30MacCHOCTH COOCTBEHHON KU3HHU, PAllMOHAIBHOTO IMPH-
POJIOTIONB30BAHUS U OXpaHbl OKpPYKaloIIel Cpe/bl, BO3MOKHOCTh MPUMEHEHUS 3HAHUN TIpU pe-
IIEHUH 3a/1a4, BO3HUKAIOIIUX B MOCIeyoleil npodecCHoHaIbHON eI TeIbHOCTH.

OcBoenue conaepxaHusi ydeOHON MUCHUIUIMHBI «Du3uKa» 00ecreuynBaeT JOCTHKCHHE
YYaIIUMHUCS CIEIYIOUX Pe3yJbTATOB:

JIMYHOCTHBIX:



-4yBCTBA TOPJOCTH ¥ YBaKEHUS K UICTOPUU U TOCTHXKEHUSIM OTEUECTBEHHON (pr3HuecKoi
HayKH: (PU3UYECKU TPaMOTHOE MOBEACHUE B MPO(eCcCHOHAIBHOM AEATEIIEHOCTH U OBITY TpU 00-
pailleHuu ¢ mpudopamMu U yCTPOUCTBAMU;

-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHUs U MOBBIMICHUIO KBATU(UKAIIMHA B U30paHHON
npoecCHOHANBHOM NEATEeIbHOCTH W OOBEKTHBHOE OCO3HAHHME (PU3UUECKHX KOMIIETEHIMHI B
ITOM;

-YMEHHUE HUCIOJb30BaTh JOCTUKEHHS COBPEMEHHOW (PU3MUYECKOW HAayKu U (PU3HMUECKUX
TEXHOJIOTUH JIJIs1 TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PAa3BUTUS B BBIOpPAHHOW MpO-
deccroHaIbHON NesITeIbHOCTH;

-yMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC JUIS ce0s (pru3MUecKUe 3HAHUS, UCHOJb3YS
JUISL 5TOTO IOCTaTOYHbIE UCTOYHUKH UH(DOPMALIUK;

-YMEHHUE BBICTpaUBaThb KOHCTPYKTHBHbBIE B3aMMOOTHOILIEHUS B KOMAaHJE MO PELICHUIO
00IIIMX 3a7a4;

-yMEHHUE YIpPaBJIATh CBOEH I103HABATEIBHOM JEATENbHOCTHIO, NMPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

-HCIIO0JIb30BaHKUE PA3IMYHBIX BUAOB MO3HABATENIbHOMN NEATEIBHOCTH ISl pelieHus: Gu3u-
YECKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/I0B IIO3HAHUS (HAaOII0I€HUS, OTIUCAHUS, U3MEPEHMS,
9KCIIEPUMEHTA) JJIsl U3YUCHUS PA3IMUHBIX CTOPOH OKPYXKAIOIIEeH JeHCTBUTENTFHOCTH;

-HCIIOJIb30BaHHE OCHOBHBIX MHTEIIICKTYAIBHBIX ONEpaIlHii: TOCTAHOBKU 3a/1a4H, POpMy-
JUPOBAHUS TUTIOTE3, aHANIM3a U CUHTE3a, CPAaBHEHUSI, 00OOIICHHSI, CUCTEeMAaTU3aI1H, BbISIBICHUS
IIPUYMHHO-CJIEICTBEHHBIX CBS3€H, IIOUCKA aHAJIOIroB, (POPMYJIMPOBAHMSI BHIBOJIOB JJIsl U3yUEHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBICHUH U TMPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

-yMEHHME TE€HepUpOBaTh UJEH U ONPEAEIATh CPEACTBA, HEOOXOJUMBIE Ul UX pean3a-
LHn;

-yMEHME HCIOIb30BaTh Pa3IMuYHble UCTOYHHUKH JJIS MOJy4YeHHUs (Qu3nuecKol uHpopma-
WU, OLICHUBATh €€ IOCTOBEPHOCTD;

-yMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIMIO O PA3INYHBIX BUAAX;

-yMeHue MyOJIUYHO NMPEACTaBIATh PE3yJIbTaThl COOCTBEHHOTO MCCIIEJOBAHMSI, BECTH JMC-
KyCCHH, AOCTYITHO U FapMOHUYHO coyeTas cojiepkaHue U (GopMbl mpeacTaBisieMoil nHdpopma-
LHn;

NpeAMeTHBIX:

-c()OpMHUPOBAHHOCTH TIPEACTABJICHHUI O POJIM U MecTe (DU3UKH B COBPEMEHHOM HAyYHOU
KapTHHE MUPA; TOHUMaHue (PU3NUECKOl CyIIHOCTH HabIoAaeMbIX BO BeeneHHoi siBnenuii, po-
1 (GU3UKN B GOpMHUPOBAHUH KPYyro3opa U (PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBeKa JJIsl pellie-
HUS IPaKTHYECKUX 3371a4;

-BJIaJICHUE OCHOBOIOJIAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCIOJIb30BaHUE (PU3MUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMH METOJaMHU HAyYHOTO IO3HAHUS, HCIIOJIb3YEMbIMH B (DU3HKE;
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

-yMeHusi o0pabaThIBaTh pe3yJbTaThl M3MEPEHHUM, OOHAapYKUBAaTh 3aBUCUMOCTb MEXKIY
(GU3NUECKUMU BeTMUUHAMH, OOBSICHITH NOJTYYEHHBIE PE3YJIbTAThl U J1E1aTh BHIBOJIBI,

-c)OpMHUPOBAHHOCTh YMEHHUSI peliaTh (hU3nuecKue 3aauu;



-C()OPMHUPOBAHHOCTb YMEHUS IPUMEHSATD M1OJIyYE€HHBbIE 3HAHUS 1151 OOBSACHEHMSI YCIOBUM
npoTeKaHus (U3NYECKUX SIBICHUH B IMpHpOJE, MpOo(ecCHOHANbHOU chepe U sl NPUHATHS
HNPAaKTUYECKUX PEIICHUI B TOBCEJHEBHOM JKU3HU;

-c(hopMUpPOBAaHHOCTH COOCTBEHHOM MO3UIMM MO OTHOWICHHIO K (hpusnyeckoit mHpopma-
LI1UH, IOJYy4aeMOM U3 peabHbIX HCTOYHUKOB.

Texuuk nomkeH o01anaTh 0OIMMH KOMIETeHIMAMHU, BKIIOYAONUME B ceds crocod-
HOCTb!

OK 01. BeiOupats criocoOb! pemeHus 3a1a4 npohecCHOHAIBHON AeITeIbHOCTH, TIPUME-
HUTEJIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPECTBA IOMCKA, aHAJIN3A U UHTEPIIPETALIUN UH-
dopmannu 1 HHGOPMALIMOHHBIE TEXHOJIOTUH JUIsI BBINOIHEHUS 3a/1a4 TPO(eCCUOHAIbHOM Jes-
TEJIbHOCTH.

OK 04. 3¢ddexTnBHO B3aUMOICHCTBOBATh U PaOOTaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcyuiecTBiATh yCTHYIO U MUCbMEHHYIO KOMMYHHKAIMIO Ha FTOCYAapCTBEHHOM
a3bike Poccuiickoit denepanyy ¢ y4eToM 0COOEHHOCTEH COLMAIbHOIO M KYJIbTYPHOIO KOHTEK-
CTa.

OK 06. ITposBasTh rpaskJaHCKO-NIATPUOTUYECKYIO MO3ULINIO, IEMOHCTPUPOBATH OCO-
3HAHHOE MOBEICHNE Ha OCHOBE TPAJUIIMOHHBIX O0IIEYeI0OBEUYECKUX LIEHHOCTEH, B TOM YHCIIE C
YYETOM TapMOHH3AIMH MEKHAITMOHAIBHBIX 1 MEXPEIMTHO3HBIX OTHOIICHUH, TPUMEHSTh CTaH-
JIapThl aHTUKOPPYILIUOHHOTO TOBECHMSL.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYKAIOLIEH Cpeibl, pECYypCoCcOepeKEeHUI0, TIPU-
MEHSTh 3HaHUS 00 N3MEHEHUHU KJIMMaTa, IPUHLUIIBI OepeXkIINBOTO MPOU3BOACTBA, 3()(HEKTUBHO
JICMCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

OK 09. ITonp3oBatbcs mpodeccuoHaNbHOM JOKYMEHTAlMe Ha TOCYAapCTBEHHOM U
MHOCTPaHHBIX S3BIKAX.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM

JUCHUIINHBI

2.1 O0bem yueOHOM AUCHMILVINHBI U BUbI y4eOHOH padoThl

Bup yuedHoii padoTbl

O0BEéM yacoB

MakcumajbHas yyeOHas Harpy3ka (Bcero) 127
O0s13aTe/IbHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 117
B ToM uucne:

Teopernueckue 3aHATUS 56
[IpakTHdeckue 3aHsATH 39
JlaboparopHbie pabOTHI 22
KoHcynbTanuu 4
[TpomexyTouHas arrectanus B popme: KOHTpoJbHast pabora — 1 cemectp, 6

3K3aMeH — 2 CCMECTP




2.2 TemaTnueckuii IVIaH U coiep:kaHue y4eOHOM JUCHUILIUHBI Du3nka

Ne | Conepxxanue yueOHOro MaTepuaJa, JadopaTopHblie TpeOoBanusi K pe3yjbTaraM ocBoeHus quc- | Pop- Ypos-
3a- | pa0oThl, cCaMOCTOsITe/IbHAA padoTa o0yuawmuxcs. | Koa-Bo ya- | UIJIMHBI MHpPY- | HH
HAI- COB eMble ycBoOe-
THSA Be | B Tom o0mue | ruus
ero | yucie KOM-
no neTeH-
BU- 107071
Aam
3aHs-
THH
1 2 3 4 5 6 7
BBenenne 3
®dusznka — pyHIaMeHTallbHas Hayka o npupoje. Ecre- WmeTs npencraBieHre 00 eCTECTBEHHO - Hay4-

1 | cTBEHHO — Hay4HBII METOJ MO3HAHUS, €r0 BO3MOXKHO- 2 HbIIl METOJA€ MO3HaHHUs, ero Bo3MoOKHOcTsAX u | OK 02 1
CTHU ¥ TPaHUIIBI TPUMEHUMOCTH. TpaHMIlaX TPUMEHUMOCTH, dKcrnepumeHTe kak | OK 05
DKCHEPUMEHT U TEOPUU B IIPOLIECCE MTO3HAHUS TPH- METO/I€ MMO3HAHUS IPUPO/bI, YMETh BBIYUCIATH
poabl. Posb sKkcniepuMeHTa U TEOPUU B TIPOLIECCE MO- MOTPEITHOCTH U3MEPEHUM (PU3UYECKUX BEIIU-
3HaHus npupoabl. .[lorpemHocTn u3mepenuit puznye- YHH,

CKHX BEJIMYHH.
Pa3znen 1 Mexanuka
18 6
1p.3.
Tema 1.1 Kunematuka
Mexannueckoe nmxenue. [lepememenue. [1yTh. 2 3HaATh: BUIBI MEXaHUYECKOTO ABIKESHHUS B 3a-

2 | CkopocTtb. PaBHOMEpPHOE MIPSIMOIIMHEWHOE IBUKEHHE. BUCHUMOCTH OT opMbI TpaekTopuu u ckopoctu | OK 01 2
VYckopenue. PaBHonepeMeHHOE TPSIMOJIMHEMHOE JIBU- MepeMENICHUS TeNa; MOHSTHS TPAeKTOPUH, TTy-

JKEHHE. TH, IEPEMELIEHUS; YTIIOBOM CKOPOCTH, IIEPHO- OK 02
JIa, 9aCTOTHI BPAIIIEHUS, IECHTPOCTPEMHUTEIBHO-




r0 YCKOpPEHUS
YMETh: (OPMYJIUPOBATH MOHITUS: MEXaHHUE-
CKO€ JIBUJKEHUE, CKOPOCTh, YCKOPEHUE, CUCTE-
Ma OTCYETa.

JIBuKeHMe 1Mo OKPY>KHOCTH

3HaTh: MOHATHUS YTIOBOM CKOPOCTH, MEPUO/IA,
Y4aCcTOTHI BPAlLlEHUs], IECHTPOCTPEMUTEIBHOTO
YCKOpEHUs

YMeTh: pemiath 3a1a4u ¢ IpuMeHeHueM (hop-
MYJI

[IpakTuueckoe 3austue Ne 1 «Pemenue 3agad no reme
«Kunematukan»

3Hath GpopMyIIbl IO JaHHOK Teme

YMeTh: NpUMEHSTh UX JUIS pelIeHUs 3a1a4,
n300paxaTh rpaQUuecKu pa3IuyHbIe BUJIbI M-
XaHHYECKUX JIBIKCHUH,

Tema 1.2

3akonbl TnHAMUKH HeoToHa. Cuinl B Mexannke. UMm-

nyJbcC.

[Tepssiit 3akoH Hetotona. Cuna. Macca. Mmnyisc.
Bropoii 3akoH HeroTona . Tperuii 3akoH HbroToHa.

3aKOH BCEMUPHOIO TATOTEHUS. [ paBUTallMOHHOE TIOJIE.

3HATb: OCHOBHYIO 3aga4y JUHAMUKU, ITOHATHA
MacCChl, CUJIbI, UMITYJIbCA, 3aKOHBI HBIOTOHa;
3aKOH BCEMHPHOI'O TATOTCHUSA, 3aKOH COXpaHE-
HUS UMITYJIbCA, IPUMCHCHUEC 3aKOHA COXPAHC-
HUS UMITYJIBCA,

YMETh: pa3JInvaTh MOHATHA BECA U CUJIbI TAXKEC-
CTH, OOBACHUTH OHATHE HEBECOMOCTH, CYTh
PCAKTUBHOI'O ABUIKCHUSA

Cuna TsKecTH.
Bec. CriocoOs1 u3mepenust macchl Tena. Cuibl B Mexa-
HUKE.

3HaTh: onpeneneHus u GopMyIibl CUIT YIIPYIo-
CTH U TSKECTH, BECA TEI

YMeTh: NpUMeHATh (OPMYJIbI JIJIsl pELIeHUS
3aj1a4

Hmnynbc Tena. 3aK0OH COXpaHeHus uMnyJiisca. Peak-
TUBHOE JIBUYKEHUE

3HaTh: OIMPCACIICHUC UMITYJIbCa TEJIa, 3aKOH
COXPAaHCHUS UMITYJIbCA, IPUMCHCHUEC PCAKTHUB-
HOI'O IBHXKXCHUA

OK 04

OK 05

OK 07




Pa6ora cunbl. PaboTa moTeHImanbHbeIx cut. Mor- 2 3HaTh: HOHATHUS PaOOThI, MEXaHUYECKOM IHEP-
8 | Hoctb. DHeprusa. Kuneruueckast sueprus. [lorenuu- ruu, e€ BUJ0B, 3aKOH COXPAHEHUS MEXaHUye- 2
ajbHasl HYHEPTUs. 3aKOH COXpPaHEHUsI MEXaHUYECKON CKOM 3HEPIUH;
sHepruu. [I[puMeHeHne 3aK0OHOB COXPAHEHHSI. YMETbh: OOBSICHATH pa3inyuue B BUAAX MEXaHU-
YECKOM HEPruu
9 | Ilpaktuueckoe 3ansatue Ne 2 «Pemenue 3amay o reme | 2 2np | YMeTb NPUMEHSTHh H3y4YCHHBIC (DOPMYJIbI JIJIst
«JIuHamMuKa»y pelieHus 3a1au
[Ipaktuueckoe 3anstue Ne 3 2 2 np | 3Hath (HOPMYIIBI TOTEHIIMAIBHON SHEPTUU
10 | Camocrostenbras padota Ne 1 mo teme «MexaHUKay» YMeTh BBINMOJIHATH SKCIIEPUMEHT, J€J1aTh BbI-
BOJIbI 10 MIPOJIENIaHHOM paboTe
Pasnen 2
MouJaexyasipuas ¢pusuka. TepmoguHamuka 20
6 ip.3
Tema 2.1
OCHOBBI MOJIEKYISIPHO-KHHETHYECKOW TeOPUM
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKON 2 3HATh: OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-

11 | reopun. Macca u pa3mepsl MOJIEKYJ U aTOMOB. bpo- KMHETUYECKOW TEOpUH, MIOHATHUS: U1€aTbHOTO OK 01 2
yHOBckoe naBuxenue. uddysus. Cumbl u sHeprus rasa, BaKyyMma, TeMIepaTypsl, JaBJIeHus, Opo-
MEKMOJIEKYJISIPHOTO B3aUMOJIEVCTBHUS. YHOBCKOE JBWXKeHue, 1uddysun; cBsazb mexay | OK 02
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPBIX TEI. KMHETHUYECKOM SHEeprueil MoJIeKy U Temnepa-

Wneanwusiii ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHE TYpOU; CTPOCHHUE Ta3000pa3HBIX, KUIAKUX U OK 04
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH Ia30B. TBEPJBIX TE,

OK 05
Temmnepatypa u e€ usmepenue. ['a3oBbie 3akoHbI. AO- 2 YMETh: OOBSICHUTD CBSA3b CPEAHEH KMHETHYE-

12 | comoTHBIN HYJb TeMIIepaTypsl TepMoIunHAMHYECKas CKOW SHEPTHH MOJIEKYJ C TEPMOJANHAMUYECKON OK 07 2
[IKajga TeMIepaTypsl. TEMIIEPATypOi; CTPOUTH U YUTATh TpapUKu OK 09

M30IPOLIECCOB; OOBACHATH (PU3NUECKUI CMBICIT
OCTOSIHHOM bosibliMana, pemars 3aa4u ¢
HCIIOJIb30BaHHEM OCHOBHOTO ypaBHeHUsI MKT
, Ha OIIpeJICJICHUE MACChl U pasMepa MOJIEKYI,
KOJIMYECTBA BELIECTBA, MOJSIPHOM MAacCCHhl;

10




YMeTb: 00BSACHATD (HU3NIECKHUI CMBICI MOJISIP-
HOM ra30BOM MOCTOSIHHOM, pellaTh 3a/1a4u C
MCIIO0JIb30BaHUEM ypaBHEHUs MeHieneeBa-
Kiamneiipona, untath U CTPOUTH rpaduKu U30-
MIPOIIECCOB

13 | YpaBHeHue COCTOSIHUS UeaNbHOrO ra3a. MonspHas 3HaTh: ypaBHeHue KnaneiipoHa u ypaBHeHue
razoBas MocTosiHHas. M3onpoueccsl. MenneneeBa — Knarneiipona, onpeieseHue Mo-
JIAPHOM ra30BOM MOCTOSTHHOM
YMeTh unTath rpaduKku H30MPOLECCOB U MPH-
MEHATh YPaBHEHUs JUIsl peLICHUs 3a1a4
14 | Ilpaktuueckoe 3anstue Ne 4 «Pemienue 3a1a4 1o reMe 2np | YMerb pemath 3aJJa4 [0 aJropuTMy
«MomnexynsipHast Qu3uKa»»
Tema 2.2 OCHOBBI TEPMOAMHAMHKH
Buytpennss sueprusi. Pabota u teriora kak opMbl 3HATh: (PU3UYECKUI CMBICI TOHSITHS TEPMOIU-
15 | nepenauu sHeprun. TemnoéMKOCTh. Y AelbHAs TEIUIO- HAMHUYECKOW CHCTEMBI, IIPOLIECCA, BHYTPEHHEHN
€MKOCTh. YpaBHEHUE TeruioBoro 6ananca. [lepsoe SHEPIUU CUCTEMBI, afuabaTHOrO Ipoliecca,
Ha4yaJIo TEPMOJMHAMUKHU. AabaTHBIN MPOIIeCC. yMeThb: (OpMYJIUPOBATH MIEPBOE U BTOPOE
Hayajo TEPMOJIMHAMMKH, PEIlIaTh 3a/1a4u Ha
HCIIOJIb30BAaHUE NIEPBOT0 HayaJla TEPMOIHHA-
MUKH,
16 | IIpakruueckoe 3ansTre Ne 5 «[IpuHImN AelicTBUS 2 np | 3Hate: noustue nukia Kapuo, KIT/[ rerosoro
teroBoil mammHbl. KIIJ] TennoBoro asurarens. Bro- JIBUTATEIIS
po€ Havajao TEPMOANHAMUKI Ywmerts: pemats 3a1auun Ha onpeaenenue KII/]
TEIJIOBOTO ABUTATENS
Tema 2.3 CBoiicTBa nmapoB
Hcnapenue u koHaeHcanus. HacplmeHHsIi map 1 ero 3HATh: MOHATHS (a3bl BELIECTBA, CBONCTBA
17 | cBoiicTBa. AGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh HACBIIICHHOIO [1apa, KPUTUYECKOE COCTOSTHUE

Bo3nyxa. Touka pockl. Kunienue. 3aBUCHMOCTh TeEMIIE-
paTyphbl KuIeHust ot gaBieHus. [leperpeTslii map u uc-

BeleCTBa, a0COMIOTHON U OTHOCHUTEIILHOMN
BIQXKHOCTEH BO3/1yXa, TOUYKU POCHI, TEMIIEpa-
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IIOJIB30BAHHUEC €TI0 B TCXHUKCE.

TypbI KUIICHUS;
YMETh: PeIIaTh 3aa4y Ha OIIPEAEICHUE OTHO-
CUTEJIbHOM BIAXKHOCTH BO3/1yXa

18 | [Ipaktuueckoe 3ansTHe Ne 6 «l3mepeHue oTHOCH- 2 2 np | 3HaTh: ompeneaeHus aOCOMIOTHON U OTHOCH-
TEJIbHOW BJIAXKHOCTHU BO3LyXa» TEJIbBHOM BJIAXKHOCTHU BO3/1yXa, YCTPOMCTBO 2
puOOpPOB AJIs ONpeAeNICHUs BIaXKHOCTU BO3-
nyxa
YMeTh: U3MEPSITh A0COMOTHYIO K OTHOCUTEIb-
HYIO BJI&XXHOCTb BO3yXa
Tema 2.4 CBolicTBa JKHAKOCTEH
XapakTepucTrKa KHJIKOro cocTosinug Bemectna. [1o- 2 3HaTh: XapaKTEPUCTHUKY JKUJIKOTO COCTOSHUS
19 | BepXHOCTHBIH CIIOM KHUIKOCTU. DHEPTUS TOBEPXHOCT- BELIECTBA, KAMJUISIPHBIE SBJICHUS B IPUPO/IE, 2
HOTO CJ104. SIBJI€HUS HA TPAHULIE KUIKOCTH C TBEPIBIM OBITY U TEXHUKE.
TenoM. KanuisipHsie siBIeHUS. YMeTh: pemaTh 3a7aun Ha HaXO0KIEHHUE BbICO-
ThI HOJIHATHS )KUJIKOCTU B KalIWJUIAPE, BbIUKC-
JATh KOOQPUIIMEHT MOBEPXHOCTHOT'O HATSIKE-
HUs
2.5 CpoiicTBa TBEPABIX TeJI
XapakTepucTrka TBEPIOrO COCTOSIHUS BELIECTBA. 3HaTh: KPUCTAJUIMUECKOE CTPOCHHE TBEP/IBIX
20 | Yupyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka. Mexa- 2 BENIECTB, BUABI KPUCTAIIINUYECKAX PEMIETOK, 2
HUYECKHE CBOWCTBA TBEPABIX Tel. TemnoBoe pacuiu- MEXaHUYECKHE CBOMCTBA TBEP/IBIX BEILIECTB,
peHue TBEPABIX TN U )KUAKOocTel. [1naBnenue u xpu- 3aKoH I'yka;
CTaJIA3aIusl. YMeTh: pemaTh 3aJJa4l Ha UCIIOJIb30BaHUE 3a-
KoHa ['yka
6 Ja1.p.
Pazjen 3 DiiekTpoanHaMuka 26 14
np.3.
Tema 3.1 DuekTpHUecKoe moJie
DIeKTpUUYECKHe 3apsiabl. 3aKOH COXPaHEHUS 3apsia. 2 3HATh: XaPaKTEPUCTUKY 3JIEKTPUUIECKOIO TIOJIsI, 3a- OK 01 2
22 | 3axon Kynona. Dnekrpuueckoe nojue. Hanpsiken- KOH COXPaHCHUS SJICKTPUICCKOro 3apsija, 3aKOH
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HOCTb 3JIeKTprudeckoro nosis. [Tpunuun cynepnosunuun
TIOJIEH.

Pabora cun anexrpuueckoro nois. [lorenuuan. Pas-
HOCTb MOTEHLUAIOB. DKBUIIOTEHIIMAIbHbIE TIOBEPXHO-
cTi. CBA3b MEXAY HAIPSKEHHOCTBIO U Pa3HOCTHIO
HOTEHIMAJIOB JIEKTPUUYECKOIO TOJISL.

Kynona, moHATHS 3JI€KTPHUUYECKOTO OIS, HAPS-
KEHHOCTH. yMETb: TpadnIecKr H300paxkarh dIIeK-
TPUYECKHE TIOJIS 3apsI/IOB, PeNIaTh 3aJa4y Ha TIPH-
MEHEHHUE 3aKOHOB COXPaHEHUS SJIEKTPHUECKOTO
3apsina u 3akoHa Kynona, popmyn HanpspkEHHOCTH
31

3HaTh: MOHATHUS MOTEHIMANIA, PA3HOCTH MOTECH-
[[MAJIOB, Pa0OTHI MO MEPEMELICHHIO 3apsiia, K-
BUINIOTEHIUAJIBHON MOBEPXHOCTH, CBSI3b MEXKILY
HaNpsHKEHHOCTHIO 3JIEKTPUYECKOTO OIS U Pa3HO-
CTBIO TIOTEHIINAJIOB;

YMeTh: pemiath 3a/1a4d Ha IpuMeHeHne (GopMyI
paboThI IO IepeMEeLICHHUIO 3apsaa, TOTCHIUANA,
NOTCHIIMATGHON SHEPTUH, Pa3HOCTH MTOTSHINATA

Tema 3.2

HpOBO}IHI/IKI/I H AUIJICKTPUKH. KOHI[CHC&TOPBI.

[TpakTrueckoe 3ansaTue Ne 7 «IlMdIEKTPUKH B DIIEK- 2np | 3HATH: IPOBOJHUKHU U IUIIEKTPUKH B DJIEK-
23 | Tpuueckom mone. [Tomspuzarus auanextpukos. [Ipo- TPUYECKOM I10JI€, KOHIAEHCATOPHI U UX COEIU-
BOJHMKH B JIEKTPUUECKOM IMOJE. DIEKTPOEMKOCTb. HEHUS;
Konzaencaropsl. CoequHeHe KOHIEHCATOPOB B OaTa- yMeTh: O0BSCHATH CYIIHOCTh MOJISIpU3ALINY
pero. DHeprus 3apsHKEHHOTO KOHAEHCATOPay. JUDJIEKTPUKOB, IEHCTBUE DJIEKTPUIECKOrO M0-
JIsL Ha IPOBOJAHUKHU U JUBJICKTPUKH, PCIIATh
3aJ1a4¥ Ha NPUMEHEHNE DJIEKTPOEMKOCTH,
DHEPrUU JIEKTPUUECKOT0 MOJIs;
ITpakTueckoe 3ansTue Ne 8 «Penienue 3anaw» 2mp | 3HaTh onpeaeneHus U GOPMYIIbl, H3ydaeMble B
24 | KonTponpHas paboTa 1 cemectpe
YMeThb IpUMEHATh POPMYJIBI TS PELLICHUS
3a1a4
Tema 3.4 3aKoHBI NOCTOSHHOIO TOKA
YCJ'IOBI/ISI, H€06XOHI/IMBI€ JJIs1 BOBHUKHOBEHMUSA U IO~ 3HaTb: YCJIOBUA, HGO6XO}II/IMLIG AJIA CylIe-
25 | mepxaHus dneKTpuyeckoro Toka. Cuia Toka U mioT- CTBOBAaHMS MOCTOSIHHOI'O TOKA, €0 XapaKTepH-

HOCTB TOKa. 3akoH Oma 1151 yuactka mernu 6e3 3J1C.
3aBUCUMOCTD QJICKTPHUYCCKOI'0 CONPOTUBJICHUSA OT Ma-

CTHUKH, Fpa(l)I/IK 3aBUCUMOCTHU CONIPOTUBJIICHUA
OT TCMIICPATYPhI, OIPCACICHNUC CHUJIbI U TIJIOT-

OK 02

OK 04

OK 05

OK 07

OK 09
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Tepuaia, JJIMHBI U IJI0IAU OTIEPEYHOTO CEUCHUS
MPOBOJHUKA. 3aBUCUMOCTh JIEKTPUUECKOTO COMPO-
TUBJICHUSI IPOBOJAHUKOB OT TEMIIEPATYPHI.
DJIEKTPOABMIKYIIAS CHJIa UICTOYHHMKA TOKa. 3aKoH Oma
JUISL IOJTHOM I1CTIH.

HOCTH TOKa, 3akoH OMa JijIsl yyacTKa 1ierH, 3a-
BHUCHUMOCTb 3JIEKTPUUECKOTO COMIPOTUBIEHUS OT
Marepuaa, JUIMHbI U IJI0IIA 1 TOTIEPEUYHOTO
CEYEHHUS MTPOBOJAHHKA, IPOBOJIUMOCTD IMOJTY-
MIPOBOJIHUKOB;

yMeTb OOBSICHATH MPUPOAY DJIEKTPHIECKOTO
CONPOTHUBIICHHUS, 3aBUCUMOCTh €TI0 OT TeMIepa-

TYpBbI

[Ipaktuueckoe 3anstue Ne 9 1 mp | 3uarh: pusmaeckmii cmbicn DJIC, 3akon Oma
26 | «CoenuHeHNE UCTOYHUKOB AJIEKTPUYECKOM SHEPTUU B JUTSI TIOJTHOM 1IeTIH, TTOCIIeI0BAaTENbHOE U MMa-
Oarapero. 3akon [xoynsa-Jlenma. Pabora u MmomHoCTh pajieTbHOE COSTMHEHUE MTPOBOIHUKOB U CO-
MOCTOSTHHOTO TOKa. TernsoBoe felicTBre TOKa eIMHEeHNE UCTOYHUKOB B OaTapero, MOHATHS
DIEeKTPOABUKYIIAS CUJIa UCTOYHMKA TOKa. 3akoH Oma paboTHI M MOIIIHOCTH TOKA
Ju1st mosiHoM 1enu. CoeAMHEHUE MPOBOJHUKOB. YMeTh: 00BICHATH TEIJIOBOE JIEHCTBUE TOKA
27 | JJabopatopHas pabota Ne 1 «M3mepenue yaenpHOro 2ap | YMeThb cOOMpaTh 3JIEKTPUUECKYIO LIETh 110
COIPOTUBIICHUS TPOBOAHUKA CXeMe, CHUMaTh MOKa3aHus IpudbOpoOB, IPOBO-
JIUTh BBIYMCIICHHS U BBIYUCIATH TOTPEUTHOCTH
U3MEPEHUI
28 | JlabopatopHas pabota Ne 2 «U3mepenue DJC u BHYT- 2ap | YMeTh coOMpaTh NEKTPHUECKYIO LENb 1O
PEHHETO CONPOTUBIICHUS UCTOUHHKA TOKa» cXeMe, CHUMaTh MOKa3aHus MpudbOpoB, IPOBO-
JIUTh BBIYMCIICHHS U BBIYUCIATH TOTPEUTHOCTH
U3MEPEHUI
[Ipaktuueckoe 3anstue Ne 10. Pemenue 3agau no te- 2mp | YMerTh pemats 3aa4u ¢ IpuMeHeHueM Gop-
29 | me: «3aKOHBI TOCTOSTHHOTO TOKa MYJI CHJIBI TOKA, pa0OThI, MOIITHOCTH, 3aKOHOB
OMa, nocnie10BaTeNbHOrO U NapaijieIbHOTO
COEJIMHEHUS] IPOBOIHHUKOB
Tema 3.5 DulekTpryeckuii TOK B NOJYIIPOBOIHHKAX
[TpakTnueckoe 3ansaTue Ne 11 210p | 3HaTh: MOHATHE MOJIYIPOBOJHUKOB, TPUMEC-

30

«Co0OCTBEeHHAs M TPUMECHAst TPOBOAUMOCTH MOIYIPO-
BOJHUKOB. [1osynipoBOAHUKOBBIE TPUOOPHL.»

HOW ¥ cOOCTBEHHOM MPOBOAMMOCTHU TOTYIPO-
BOAHHUKOB, IPUMCHCHHE ITOJTYIIPOBOJHUKOBBIX
npubopoB
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YMeTb: 00BSCHUTH TPUHIHI PA0OTHI OTYIIPO-
BOJTHMKOBOTO N0/

Tema 3.6 MaruurtHoe noJie

31

BekTop nHAyKIIMM MarHuTHOTO 1oJ1s. JleicTBre mar-
HUTHOTO ITOJISI HA IPSIMOJIMHENHBIN POBOAHUK C TO-
KoM. 3akoH Amriepa. B3anmoelicTBie TOKOB.

3HATH: ONPEICIICHUE U OCHOBHBIE XapaKTEepPHU-
CTUKH MarHUTHOTO TOJIsI, PU3UYECKYIO CYIII-
HOCTb MarHUTHOM MHIIYKIIMH, AE€HCTBUE Mar-
HUTHOTO IOJISI HA paMKY € TOKOM, 3aKOH AM-
nepa

yMeTh: rpaduyecku u300paxarb MarHUTHbIC
MOJISL IPSIMOTO TPOBOJAHUKA C TOKOM, COJICHOU-
Jla, TIOCTOSIHHOTO MarHuTa; ONnpeaesiTh
HAINpPABJICHUE JUHUN MarHUTHOM MHIYKIUH,
HaIpaBjIeHUs CHJI AMIIepa; pelaTh 3aJa4u Ha
pacyer cuibl AMniepa, UHIYKIIMH MarHUTHOTO
oS

32

[TpakTrueckoe 3anstue Ne 12
MarnutHsIif noTok. Pabora o nepemenieHuo npo-
BOJIHMKA C TOKOM B MarHUTHOM noJie. JleficTBue mar-

HUTHOTO ITOJIA Ha )IBI/I)I(YH_[I/II\/’ICH 3apsna. Cuna HopeHua.

Omnpenenenue yieabHOro 3apsajaa Y CKOPUTENH dJie-
MEHTApPHBIX YaCTHLL..

DneKTpoMarHuTHas MHAYKIMs. BuxpeBoe anexkrpuye-
ckoe nojie. CaMOMHAYKIMSL. DHEPTHUsl MarHUTHOI'O T10-

JIsA.

3HaTh: onpeneaeHs] MAarHUTHOTO MTOTOKA, CH-
nb1 JlopeHia u e€ npuMeHenue, Gopmyiy pa-
OOTHI 110 MEpEMEIIEHHUIO 3apsaaa

ITpuHLUIT NENCTBUSA YCKOPUTEIIEH 3apssKEHHBIX
YaCTHULL.

YMeTh: onpenenaTs HanpasieHue cuisl Jlo-
PEHIIa ¥ pelaTh 3a/1a4M Ha €€ BBIUYNCIICHUE
3HaTs: onbiT Dapanes, onpeaeIcHUE SIBICHUS
AIIEKTPOMArHUTHOM MHAYKIMH, paBuio Jlenmna
YMeTh: OIpeAeIATh HAPaBICHUE UHYKIIUOH-
HOTO TOKAa, PEIIaTh 3a/1a4M Ha IPUMEHEHUE 3a-
KOHA JJIEKTPOMAarHUTHOW MHIyKIIUH

3HATh: OHATUS CAMOUHYKIIUU, UHYKTUBHO-
CTH, (POPMYJITYy SJHEPTUU MAarHUTHOTO MOJIS
YMeTb: BBIUYUCIATh UHAYKTUBHOCTD, JHEPTHUIO
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33 | IIpakTuueckoe 3austue Ne 13 «Pemenue 3a1a4 1o Te- 2 2np | YMeTb NpUMEHSTHh (GOPMYJIBI U1 pEIICHUS 3a-

Me «MarHuTHOE MOJIEN» Jaq

34 | JlTabopatopHas pabota Ne 3 «M3yueHue sBIeHUS dJIeK- | 2 2 np | 3nath npasuio Jlenna

TPOMAarHUTHON MHIYKLIAN YMeTh ienath BbIBO/BI U3 IpoeiaHHON pado-
TBI ¥ IPUMEHATH TpaBuiIo JIeHma aist penenus
3aja4

Pa3nen 4 KosieOaHusi M BOJIHBI 20 | 6 a.p.
4
np.3.
Tema 4.1 Mexannuyeckue KoJ1e0aHUs U BOJIHBI
35 | KonebarenbHoe nBmkenue. ['apMoHndeckne koaeba- 2 3HaTh: NpeBpalIeHNe YHEPTHH NP KoJieha- OK 01

Hus. CBOOOIHBIC U BBIHYKICHHBIE MEXaHUYECKUE KO- TEJIHHOM JBUKEHHUU, CYyTh MEXaHUUYECKOTO pe- 2

nebanwust. JInHeitHbIe MEXaHUYECKHE KOJICOaHUsI CH- 30HaHCa U y4€T ero B TEXHUKE, IIPOLIECC pac- OK 02

ctemsl. [IpeBpaiienre sHeprun npu KoaedaTeIbHOM NpOCTpaHEHUs KojebaHuil B ynpyroii cpeze

nBwxeHud. [lonepednble U Mpoa0IbHBIE BOJTHBI. Xa- yMeThb: H300pakaTh rpauuecku rapMOHUYe- OK 04

PaKTEpUCTHUKU BOJIHBL. Y paBHEHHE TUIOCKON Oeryien cKoe KosiebarenbHOe IBUXKEeHue, hopMynupo-

BosIHBbL. IHTepdepennns BonH. [lonstue o nudpakunn BaTh MOHSTHE KOJI€0ATEIbHOTO ABMKEHUS U OK 05

BOJIH. 3BYKOBbI€ BOJIHBL. YIIbTPa3BYK U €ro MpUMEHe- Pa3IMYHBIX €r0 BUJIOB, ONpEIEICHNE [IUKINYe-

HUE CKOM 4aCTOTHI U TIEPHOJIa, CBOOOHBIX U 3aTy- OK 07
XaroIINX, aBTOKOJIE0aHUH U BBIHYKIECHHBIX KO-
nebaHuil. 3HATh MPOIECC PacTIPOCTPAHEHUS
KosieOaHUi B YHpyTOil cpefie, IBJIeHHUEe HHTEep-
bepeHunn U AMPpaKkIvK BOJH.

YmMerb: GopMyIHpOBATH MMOHIATHE BOJHBI

IIpaktrnueckoe 3ansatue Nel4 «MexaHnueckue Koie- 2 2np | YMerh: uzobpaxarb rpaguuecku rapMoOHH4e-

36 | 6GaHUS U BOJHBD) CKO€ KollebaTenbHOe IBUKECHHE, PellaTh 3a/a-
YH Ha HAXOXKJICHUE TapaMeTpOB rapMOHHYE-
CKOT'0 KOJIeOaHMsI
JlaboparopHas padota Ne 4 «J3yueHune 3aBUCUMOCTH 2 21p | YMerb: coOupaTh 3JIEKTPUUECKYIO LENb 110
37 | mepuosa KosiebaHUi MaTeMaTUYECKOr0 MasiTHUKA OT cXeMe, CHUMAaTh MoKa3aHus MpuOopoB, IPOBO-
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JUINHBI HUTH»

JUTH BBIYHCJIICHUA U BBIYUCIIATH IIOIPCITHOCTU
U3MEPEHUH U JeJ1aTh BBIBOJI [0 MPOICIaHHOM
pabote

Tema 4.2 DyleKTPOMArHUTHbIE KOJIeOaHU s

CBoOoiHBIE AMIeKTpOMarHuTHele kojiebanus. [Ipespa-

3HATb: CXEMY 3aKpPbITOI'O K0J1e0aTeIbHOIO

38 | mieHue >HEpruu B KojeOaTeIbHOM KOHTYpE. 3aTyxa- KOHTYpPa ¥ OCHOBHBIE YHEPTEeTHUECKHUE MPOIIEC-
IOLIME AJIEKTPOMarHuTHbIE Kosnebanus. I'enepaTop He- Chbl, Mpoucxozsmue B HéM, popmyiry Tomcona,
3aTyXaloMIUX 3JIEKTPOMAarHUTHBIX KOJICOaHMA. yMeTb: OOBSCHATH BOSHUKHOBEHHE PE30HAHCA

B 3JIEKTPUYECKOH 1IeTH, pelaTh 3a/1a4y Ha
oTpesieNieHue eproaa KoyieOanuii, 4acToTHI,
3aIlMChIBAaTh YPABHEHUS KOJeOaHUI CUIIbI TOKA
Y HaIPSDKEHUS, 110 YPAaBHEHHIO CTPOUTH Ipa-
¢buku KoaeOaHUM U U3 ypaBHEHUS HAXOJUTh
aMIUTUTYAy KoJieOaHuil, 4acTOTy U EPUOJ] KO-
nebaHui

Tema 4.3 IlepeMmeHHblii TOK

39 | BemnyxaeHHbIe dneKTpudeckue Konedbanus. [lepemen- 3HATh: OHATHE TEPEMEHHOTO TOKa, 3aKOH
HbIii Tok ['eHepaTop mepeMeHHOro Toka. EMkocTHOE u Owma 11151 1ienu nepebMeHHOTro TOKa, AeUCTBY-
WHIYKTUBHOE CONPOTHUBIICHHUS IEPEMEHHOTO TOKa. 3a- IolIee 3HAYCHUE TOKA M HANPSHKEHUS, OTIpeie-
KOH OMa J71s1 3JIeKTPUYECKOM LIenH epeMeHHOro To- JIEHUs aKTUBHOT'O, UHIYKTUBHOT'O U EMKOCTHO-
ka. PaboTta 1 MoIHoCTh IepeMeHHoro Toka. TpaHc- IO CONPOTHUBIICHUN
¢dopmaropsl. Toku Beicokoii yacToTsl. [lomydenue, YMeThb: HaX0UTh JIeiiCTBYIONIEOE 3HAUCHHE
nepeaaya u pactpezesieHne dIeKTPHIECKOr YHEPTUH. CHJIBI TOKA W HANPSHKEHUS, HHAYKTUBHOE U EM-

KOCTHOE CONPOTUBJICHUE
40 | JIabopartopHast pabota Ne 5 «3mepeHne EMKOCTH 21p | YMerh coOuparh 31EKTPUUYECKYIO 1IeJTb O
KOHJIEHCATOpa cXeMe, CHUMAaTh MoKa3aHus MpuOopoB, IPOBO-
JIITH BBIYUCIICHUS U BEIYUCIISTH TIOTPEITHOCTH
U3MEPEHUI
41 | JIaboparopnas padota Ne 6 «/3mMepeHue HHIYKTUBHO- 2 p YMeTb coOMpaTh MEKTPUUECKYIO 1EITh TT0

CTHU KaTYUIKW»

cXeMme, CHUMaTh MoKa3aHus NpuOOpoOB, MPOBO-
JUTh BBIYMCIICHHS U BBIYUCIISTH OTPENTHOCTH
U3MEPEHUMN
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Tema 4.4 DileKTPOMarHuTHbIE BOJIHBI

[TpakTueckoe 3ansatue Ne 15 2 3HaTh: onpeneaeHus JIEKTPOMAarHUTHOTO 10-
42 | «DNeKTpOMAarHUTHOE M0JI€ KaK OCOOBIN BUJI MaTEpPHH. 7151, DJIEKTPOMAarHUTHBIX BOJIH, CBOMCTBA JJIEK- 2
DnekTpoMarHuTHbIe BOJHBL. Bubparop ['epma. OT- TPOMAarHUTHBIX BOJIH, OCHOBHbIE IIPUHIUIIBI
KPBITBIN KoJIeOaTenbHbli KOHTYp. 300perenue paauo pasnoCBA3U
A.C. ITonoBbim. [loHsITHE O paguOCBSI3U» YMeTh: cTpouTh rpaduK 3J1eKTPOMarHuTHON
BOJIHBI B KoopauHarax E,B,V, BeruucnsaTs anu-
HY, YaCTOTY IEKTPOMAarHuTHOU BOJIHbI
Paznea 5 OnTuka 16 | 6 a.p.
2
np.3.
Tema 5.1 Ilpupona cBera
CkopocThb pacnpoCTpaHEHHS CBETA. 3aKOHbBI OTpaKe- 2 3HATh: BOJHOBYIO IPUPOJY CBETA, IPUHLIUIL OK 01
43 | Hua u npenomieHus ceeta. [lonHoe otpaxenue. Jlun- I'tolireHca, KOrepeHTHOCTb U MOHOXPOMaTH4- 2
3bl. [ a3 kak onTuueckas cucrtema. OnTudecKue npu- HOCTb, 3aKOHBI OTPAKEHUS U IIPEIIOMIICHUS OK 02
O0pBI. cBeTa, GU3NYECKUI CMBICII TTOKa3aTess mpe-
JIOMJICHHS OK 04
yMeThb: CTPOUTh U300paXKeHUsl IPEMETOB, Ja-
BaeMble JTMH3aMu, H300paxkaTh nagatomui, or- | OK 05
pa’KeHHBIN U MPETOMIEHHBIN JTy4H, 0003HA-
4aTh COOTBETCTBYIOIINE YIJIbl, PEIIaTh 3a7aun
Ha IIPUMEHEHUE 3aKOHa MPEJIOMIIEHHUS, Ha
OnpeAeIeHNuEe 3aBUCUMOCTH MEXKTY JJITMHOMN
BOJIHBI M YACTOTOM KOJIeOaHMUi;
44 | JIaboparopnas padota Ne 7 «3mMepeHune mokazatesns 2 2 n1p

MMPCIOMJICHUSA CTCKJIA»

Tema 5.2 BoJiHOBBIE CBOIICTBA CBETA
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Wutepdepentus cBera. KorepeHTHOCTh CBETOBBIX JTy-

3HaTh: PU3NYECKYIO CYIIHOCTbH SIBJICHUS WH-

45 | geii. UHTepdepeHIus B TOHKHX TUIEHKAX TepdepeHIuy, TpUMEHEHUE HHTEPPEPECHITUH, 2
ITonoce! paBHoM TonmmuuHbl. Konbna HeroToHa (U3NYECKYIO CYIIHOCTD SIBJICHUHN AU(PaKIHH,
Hcnonb3oBanue HHTEP(EPEHIUN B HAYKe U TEXHHKE. HOJISIPU3ALUY, YCTPOUCTBO AU(PPAKIIUOHHON
peETKY, MOHATHE O Tosorpadumu,
Hudpakuus ceera. Judpakuus Ha mienu B napas- 3HaTh: PU3NYECKYIO CYIIHOCTH SIBICHUH U~
46 | nenpHbIX dyvax. Judpakunonnas pemérka. [lonstue bpaxium, NoIsipu3aluu, yCTpOHCTBO Tudpak- 2
o ronorpaduu. [lonspuzanus nomnepednsix BoyH. [1o- [IMOHHOH PEMETKY, MOHSATHE O Toorpaduu,
JSIPOUJIBL.
JlabGopaTtopHnas pabota Ne 8 «3mepenne IIMHBI CBe- 251p | YMeTh U3MEpSTh JUIMHY CBETOBOM BOJIHBI C
47 | TOBO¥ BOJIHBI C IOMOUIBIO TU(PPAKLIMOHHOMN pEeIIeTKN» OMOILBIO AU(PPaKIMOHHON perETKU
48 | IIpaktuueckoe 3ansatue Ne 16 «Jlucnepcust cBera. 3HaTh onpeeeHus JUCTIEPCUH CBETA, CIICK-
N3yuenue cnekTpoB. YibTpaduoneroBoe U uHppa- 2mp | Tpa, npupoay yiabTpaduoneToBoro, uHppa- 2
KpacHoe n3nydeHus. PentrenoBckue myuu. VX mpupo- KpPacHOTO, PEHTI€HOBCKOTO U3TyYCHUI
Jla ¥ CBOMCTBA.» YMeThb pa3nuyaTh CEeKTPbl, IPUBOJUTH MIPU-
MepbI TPUMEHEHHSI U3ITyYSHUN
JlaGopatopHas paborta Ne 9 «HabmroeHue crionHoro 2 np | 3HaTh pa3aMyHbIC BUJIbI CHIEKTPOB
49 | ¥ TMHEHYATOTO CIIEKTPOBY
Pa3nen 6 2
DJieMeHTbI KBAHTOBOH (u3nkmn p.3.
Tema 6.1 KBanTOBasi onTHKA
KBanToBas runotesa [Tnanka. ®otonsl. Bueurnwuii ¢o- 3HaTh: runore3y [lnanka o kBaHTax, cyuHocts | OK 01
50 | roanexTpuueckuii d3pdext. BHyTpeHanii porodddexr. aBieHus potorddexra, npumenenue GoTord- 2
Tumb! GOTO371€MEHTOB. ¢exra, OK 02
yMeTh: pelaTh 3a/1a4d Ha MPUMEHEHUE YpaB-
HeHMs DHHITelHa U1 poTtodddexTa, OK 04
[TpakTrueckoe 3ansatue Ne 18 2 mp | 3Hatk: crpoeHue aroma 1o Pesepdopay u bo- OK 05
51 | «Pa3BuTHE B3IIIAI0B HA CTPOEHHUE BEIIECTBA. 3aKOHO- Py, IPUHLIUII AEMCTBHS KBAHTOBBIX F€HEPaTO- 2
MEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SnepHas poB OK 07
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Moienb aroma. OnbiTel J. Pesepdopaa. Moaens ato-
Ma Bojiopoja no H bopy. KBanToBbie reHepaTopbl.»

YMeTh: 00BSICHUTH 3aKOHOMEPHOCTH CIIEKTPOB
BOJIOpOJIA

Tema 6.2 @u3znka aTOMHOIO siApa 4 mip.
4 nip
JlabopaTtopnas padora Ne 10 «3y4uenue npudbopos 3HaTh: ONpeIeICHHE PAIUOAKTUBHOCTH, OCO-
JUIsL HAOJIOICHUS U PETUCTPALIUU 3apsHKEHHBIX Ya- O6enHocTH anbda-, 6eTa- 1 TaMMa- Pacaios,
52 CTUL» YCTPOMCTBO MPUOOPOB ISt PETUCTPALIUU U3ITY-
EctecTBeHHas paln0aKTUBHOCTb. 3aKOH PaInOaKTUB- YEHUHN
HOro pacnana.. dddext BaBunosa — UepeHkoBa» YMeTh COCTaBIATh peakiuu anbda- u dera-
pacnazioB
[Ipaktuueckoe 3anstue Ne 19 3HAaTB: CTPOCHHUE ATOMHOTO Spa, GU3HIECKYIO
53 Ctpoenue aToMHOTO siipa. [ledekT Macchl, YJHEPTrHs CYIIHOCTb U IPUPOJTY SIAEPHBIX cUl, PopMyITy
CBSI3M U YCTOMYMBOCTh aTOMHBIX s7€p. S aepHble pe- 2 mp | HEPIUU CBSA3U aTOMHBIX SIIEP, MEXAHU3M Jie-
akuuu. MckyccTBeHHas painoaKTUBHOCTbD. JIEHUS SIIEP YpaHa, yCIOBHS MPOTEKaHU LIETI-
HOU peakuu, yCTPOMCTBO peakTopa
YMeTb: HAXOIUTH COCTAB ATOMHBIX SJIEP, BbI-
YUCIIATh SHEPTHIO CBSI3U aTOMHBIX S7ep, CO-
CTaBJISITh YPABHEHMSI SIEPHBIX pEaKLUi, 3aIu-
CaTh PEAKLIMIO JICTICHHUSI SJIEP ypaHa
[TpakTueckoe 3ansatue Ne 20 2np | 3HaTh: yClIOBUS NIPOTEKAHUS LETHOW PEAKIUH,
o4 Henenue Tsokensix anep. Llennas saepHas peakuusi. YCTPOMCTBO peakTopa Ha OBICTPBIX HEUTPOHAX
YnpasnseMas LienHas peakuus. JAnepHblid peakTop.
55 JlaGopatopHas padota Ne 11 «/3y4yeHue TpekoB 3a- 21p | YMeTsh: pa3nuuaTh TPEKU PA3IUUHBIX YaCTHUIL
PSKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusivy»
56 [TosrydyeHnue u npuMeHeHNe paMOaKTUBHBIX H30TOIOB. 3HaTh: NOJyUYeHUE U IPUMEHEHUE PAIUOAK-

SJICMCHTapHLIC YaCTHUIIEBI.

THUBHBIX U30TOIIOB

Paznen 7
DBoJronusa BeesenHoi

OK 09

OK 01
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Tema 7.1 Crpoenue u pazsutue BeesneHHol

57

Hamra 3B€31Has cuctema — [Manaktuka. [[pyrue ranak-
TuKku. beckoneunocts Beenennoii. Pacmmpsironasics
Bcenennas. Mogaens ropsiueit Becenennoit. Ctpoenue u
MIPOUCXO0KICHHE raJTaKTUK

3HaTh: crpoenue Hameit raiakTuku, mpouc-
X0J1eHue BceneHHon u 3Be3 .

Tema 7.2 DBosouus 38631. ['unmoresa npoucxoxie-
Husa CoJIHeYHOI CHCTEMBI.

58

TepmosinepHslii cunTe3. DHeprust ConHia U 3BE3.
Opostonus 3Be31. [Ipoucxoxaenue ColHEUHOM cH-
CTEMBI

3HaTh: YCIOBUS OCYILIECTBICHUS TEPMOSIEP-
HOTO cCHHTe3a, cTpoeHre CoHIa U 3BE3]]

59

®uznyeckas KapTUHAa MUpa. ACTpOHOMUYECKas Kap-
THHA MUPA.

Nmets npencrasieHue o puanyeckon KapTuHe
Mupa

OK 02

OK 04

OK 05

OK 07

OK 09

HTo
ro:

117

Ji1st XapaKTEepUCTHKH YPOBHS OCBOEHHSI yU€OHOro MaTepHaia UCII0JIb30BaHbl 0003HAYESHHUS:
1 — o3HakomMHUTENbHBIN (y3HaBaHHE paHEee U3yUYEeHHBIX 0ObEKTOB, CBOWCTB);
2 — penpOAYKTHUBHBIN (BBIMOJIHEHHE JAEATEILHOCTH IO 00pasily, HHCTPYKIMU HITH 0] PyKOBOJICTBOM);
3 — IPOAYKTHUBHBINA (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BHIIIOJHEHNE JIESTEIBHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4).
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3 YcaoBus peanu3auuy Y4eOHOH AU CHUIITIHHBI

3.1 TpeboBanus K MUHUMAJIBHOMY MATEPHAJIBLHO — TEXHHYECKOMY 00ecredeHHIo
Peanuzamus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS yaeOHOro kabuHera — jabopatopuu GU3UKH.

O6opynoBaHue y4eOHOTO KaOMHETa:

MOCAIOYHBIC MECTa IO KOJIMYECTBY 00YUarOIINXCS;
pabodee MecTo MpernojaBaTes;

KJIaCCHAsl JIOCKa;

HaIJSITHBIC TTOCOOUS (TIJIaKaThl);

CIIpaBOYHBIE TTOCOOUS;

KOMIUIEKT Y4eOHO-METOAMYECKOI TOKyMEHTAIIUN
Ob6opynoBanue KabuHeTa-1a00paTOPUU:

npuOOpHI 00IIEr0 HA3HAYCHHS U IEMOHCTPAIIMOHHBIE:

- BBIIPSIMUTENH celeHoBbd BC — 24

- BBIIIPSIMUTEIIb YHUBEPCAIbHBIN, BIIpsiMUTens BYII,
- MeTpoHOM BOM,

- IpuoOOP IS IEMOHCTpAINH ehopMalliy Tell,

- MpUOOP JUIS IEMOHCTPAIUH JIMHEHHOTO PaCIIUPCHHS,
- Mara3uH COIPOTUBIIECHUH,

- IMHAMOMETP JEMOHCTPAIIMOHHBIH,

— MOJIENIb IBUTATENS] BHYTPEHHETO CTOPaHUs

- Ha0Op KOHACHCATOPOB,

0. - KOHJIEHCATOP C MIOCKO — MapaJIEIbHBIMU TIACTHHAMH,
1. - BeChl IKOJIbHBIC, PA3HOBECHI K HAM,

12. - ammepMeTp IEMOHCTPAITUOHHBIH,

13. - KoH/IEHCATOp TIEPEMEHHOUN EMKOCTH,

14. - MukpomeTpsl,

15. - BOIBTMETP JEMOHCTPAIIMOHHBIA,

16. - raapBaHOMETD,

17. - >meKTpOoCKoIl, TATOYKH Y00HUTOBASI U CTEKIISIHHAS,
18. - mcuxpomerTp,

19. - MmaHOMETp JEMOHCTPAIIMOHHBIH,

RRO©oo N RWNE
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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

. - bapomMeTp — aHepou/,

. =~ MAHOMETP >KUJIKOCTHBIMH,

. - peoxop/sl,

. - HabOp MOJIYIIPOBOIHUKOB,

. - BOJIHOBasI MaIllMHa,

. - [lIaii0a onTHYECKasl,

. - KAMEPTOH,

. - IpuOOp ISl AEMOHCTPALMU AJIEKTPOMArHUTHBIX BOJIH,
. - IpuOOp JIJIsI TTOJIIPU3AIINY CBETA,

. - IMH3bl HAJIMBHBIE,

. - Habop MO OTTHKE,

. - LITaTUBBI C JJALIKaMH U MydTamu,

. - %€100,

. - LIApUKU METaJJINYeCcKue,

. - HWIMHJPHI MEIHbIE, CTaJIbHbIC, ATFOMHUHUECBHIC,
. - OpyCKH MeJHbIE, CTalIbHbIE, ATFOMUHHEBBIE,
. - BECBI C pa3HOBECaMH,

. - IITAHT€HLUPKYIIH,

. - OropeTka,

. = KaIlJuIsipbl,

. - rurpometp JlamOpexTa,

. - IcuxpomeTp ABrycra,

. - KaJIOPUMETHI,

. - IpUOOPBI AJIs ONIpEeNICHUs IMHEHHOTO PacIIMPEHHsI METaLIOB,
. - KoJI0a CTEKJISTHHA,

. - BOJIbTMETPHI,

. - aMIIepMETPBHI,

. - PE3UCTOPHI,

. = BBIKJTIOUATENU OJHOIOIIOCHBIE,

. - PEOXOp/IHl,

. - TU(PPaKLUOHHbIE PEIIETKH, TUHEHKH,

. - KOH/ICHCATOPHI,

. - KaTyIIKH.
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53. - cmeKTpocKoI
54. Texuudeckue cpeacTBa 00ydeHHs: MyJIbTUMEIHIHAS YCTaHOBKA, KOMIIBIOTEP.
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3.2 Undopmanuonnoe obecnevyenne 00y4eHust

[lepeyeHp pexkoMeHAYEMBIX Y4eOHBIX M31aHUi, VHTepHET-pecypcoB, TOMOIHUTEILHON
JUTEPATYPBI

OCHOBHBIE UICTOYHUKH:
1. C. Jleryra, A. Yakak; MunuctepcTBo obpazoBanus u Hayku Poccuiickoii @enepannn, Deme-
palbHOE rocylapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUPEKACHUE BBICIIETO 0Opa3oBaHMA
«OpenOyprckuit rocyapcTBeHHBIN YHUBEpCHTET». - OpenOypr: OI'Y, 2020. - 307 c.: wi1. - buo6-
mumorpadp. B kH. - ISBN 978-5-7410-1575-9; To xe [DnekrtponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoaHuTEIbHBIE UCTOYHUKHU:
2. T.N. ITuckapepa, A.A. Yakak; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit denepa-
un, OpenOyprekuii 'ocynapctBennsiii Yuauepeutet. - OpenOypr: OI'Y, 2020. - 131 c. : ui. -
bubmuorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To ke [DnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[IporpamMmMHuoe obecnieuenue u HTEpHET — pecypcehl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KoHTposib M omeHKa pe3ysbTaTOB OCBOEHMs Y4eOHON IAMCLUIUIMHBI OCYIIECTBIISAETCS
Iperno/iaBaTeyieM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUI U J1a00paTOpHBIX padoT, Te-
CTUPOBAHUS, IPOBEICHUS CAMOCTOATENIBHBIX U KOHTPOJIBHBIX Pa0OT, @ TaKXkKe BBINOJIHEHHs 00Y-

HaromMUMHUCA UTHAUBUAYAJIbHBIX CAMOCTOATCIIbHBIX JOMAIITHUX pa60T.

Pe3yabTarnl 00y4yeHnus
(ocBOeHHBIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOABI
KOHTPOJISl M OlleHKH
pe3yJbTaTOB 00y4e-

HUA

B pe3ynbTare ocBoeHHs y4eOHOW AUCIHMIUIMHBI 00y4alOMuUiiCs 10I1-
KEH YMeTh:

OIUCHIBATh M OOBACHATH (PU3NUECKUE SBICHUS U CBOICTBA TEII:
JBUXXCHUC HeOECHBIX TENI U HCKYCCTBCHHBLIX CITYTHUKOB BGMHI/I;
CBOMCTBA Ta3o0B, )XKUAKOCTEH M TBEPABIX TEI; HICKTPOMArHUTHYIO
HHAYKIOWUIO, paCIpOCTPaHCHUEC SJICKTPOMAIrHUTHBIX BOJIH; BOJTHOBBIC
CBOMCTBa CBETa; M3y4YECHHUE U MOTJIOIICHHE CBETa aTOMOM; POTOI -
dexr;

OTJIMYATH TUTIOTE3bI OT HAYYHBIX TEOPHH;

JeJ1aTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAJIBHBIX JAHHbIX;
NPUBOAUTH MPUMeEPDI, I0KA3bIBAIOIINE, YTO: HAOIIOACHUS U IKCIIe-
PUMEHT SBJIIOTCS OCHOBOM JUJISl BBIIIBUYKEHUS TUIIOTE3 U TEOPUH,
MO3BOJISIIOT IPOBEPUTH UICTUHHOCTbh TEOPETUYECKUX BBIBOJIOB; (hU3H-
yecKasi TeOpUs JaeT BO3MOXHOCTh OOBSACHATh U3BECTHBIE SIBICHUS
IPUPOJIbI U HAayuHbIe (PAKTHI, MPECKA3bIBATh €II€ HEU3BECTHBIEC SB-
JICHUS;

NPUBOJAUTH NPUMeEPbI IPAKTUYECKOTO UCIIOIb30BaHUS PU3NIECKUX
3HAHWN: 3aKOHOB MEXAHUKH, TEPMOJUHAMMKH U dJIEKTPOANHAMUKY B
OHEPreTUKE; PA3ITUYHBIX BUJOB 3JIEKTPOMArHUTHBIX U3JTYYEHUM IS
Pa3BUTHS PaJIMo U TeJIEKOMMYHHUKALUMI, KBAHTOBON (DPM3UKHU B CO37a-
HUU IEPHOU DHEPTE€THUKH, JIA3€POB;

BOCHIPHUHHUMATDH M HA OCHOBE IOJIy4eHHbIX 3HAHUI CaMOCTOS-
TeJIbHO OLIeHNBAaTh NH(POPMALINIO, COACPIKALILYIOCS B COOOIIEHUSIX
CMU, NuTepHeTe, Hay4yHO - NOMYJISPHBIX CTaThsX;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTHUECKOM
JIEATEIbHOCTH Y MIOBCETHEBHOW KU3HMU:

Juis o0ecrieyeHns Oe30MacCHOCTH KU3HEAEATEIIbHOCTH B IPOLIecce
MCIIOJIb30BaHUs TPAHCIIOPTHBIX CPECTB, OBITOBBIX AJIEKTPONPUOO-
POB, CPEACTB PaAXO — U TEIEKOMMYHUKAIIUOHHOW CBSI3H;

OLICHKH BJIMSIHMSI HA OPTaHU3M YeJIOBEKA U IpyTHe OpraHnu3Mbl 3a-
T'PSI3HEHUs] OKPYXKAIOLIEN CPEJIbI;

PaMOHAIBHOTO MPUPOIONOJIB30BAHUS U 3AIIUTHI OKPYXKAOIIEH
CpEBl.

B pe3ynbrate uzyuenus yueOHol nucuuiuinabl «Pusnka» oOydaro-
IIUICSA JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI OHATHI: PU3NUECKOE SBJICHHUE, TUTIOTE3a, 3aKOH, TEOpUs,
BEIIIECTBO, B3aUMO/ICICTBHE, 3JIEKTPOMAarHUTHOE T10JI€, BOJIHA, (ho-
TOH, aTOM, aTOMHO€ S,p0, NOHU3UPYIOLUE U3TYUEHHUS], IUIaHETA
CMBIC] (PU3HYECKHX BEJMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CHUJIA,

OrieHka 3a BBICTYTLIE-
HHUE HA CEMUHApPCKUE
3aHATUA

Orenka 3a 3ammuTy Ja-
O6opaTopHO pabOThI
OLICHKA 3 3aIINTY J1abo-
paTopHOi paboThI
OIICHKa 32 TeCT

OIleHKa 3a pedepar

OIIEHKA 32 BBHIMTOJTHECHHE
nabopaTopHOil paboThI
OIIEHKA 32 3aIUTY JIa-
OopaTtopHOit paboThHI
OIIEHKA 32 OTBET Ha Ce-
MHHAPCKOM 3aHSITHU

oIleHKa 3a pedepar
OlIeHKa 3a CoOO0IIeHne

OII€HKa 3a TCCT

OIICHKA 3a 3aIIUTY Jia-
OopaTtopHOil paboThHI
OIICHKa 3a pedepar
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UMITYJIbC, pab0Ta, MEXaHUYECKasi SHEPTUsl, BHYTPEHHsISI SHEPTHsl, a0-
COJIIOTHAs TEMIIEPATypa, CPEAHSS KHHETUYECKAast SHEPTUs 4aCTHULL
BEILECTBA, KOJIUYECTBO TEIUIOTHI, JIEMEHTAPHBIN AIEKTPUICCKUN
3apsn;

CMBICJI (PU3MYECKUX 3aKOHOB KJIACCUYECKON MEXAHUKHU, BCEMHUPHO-
IO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U JIIEKTPUYECKOTO
3apsia, TePMOAMHAMUKH, SJCKTPOMAarHUTHOW MHAYKIUH, (OTOd]-
dekra,

BKJIaJI POCCHIICKMX U 3apy0esKHbIX y4eHbIX, OKa3aBIINX
HauOoJIbIIIee BIUSHUE HA Pa3BUTHE (QU3UKU.

Ornenka 3a paboTy Ha
CEMUHAPCKOM 3aHSITUU
O1eHKa 3a TecT

Ornenka 3a paboTy Ha
CEMUHAPCKOM 3aHSITUU
O1LeHKa 3a UTOTOBBIHI
TECT
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