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1. MOACHUTEJIBHASA 3AIIMCKA

1.1. O6snacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouass mporpamma ydeOHOH AucIUIUIMHBI PH3KKa 00111e00pa30BaTEIHHOTO UK
ABJIIETCS 4aCThIO IIPOTrPAMMBI IIOJrOTOBKH CIELMATUCTOB cpenHero 3BeHa (manee [ITICC3) B
cootBeTcTBUU ¢ PI'OC 110 CneNUaAIbHOCTSAM, PEATU3yeMbIX aKaJIeMHUH.

1.2. HopmaTuBHasi 6a3a st pa3padboTku padodeil NporpamMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENLHOTO CTaHAPTa CPEIHEro
(momHOTO) O001IEr0 00pa3oBaHUs, OOpa30BaHUS, YTBEP)KIECHHOTO NpPHUKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccuu 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yuerom
npoduis moaydaemMoro npodeccnoHaIbHOTO 00Pa30BaHHS,

J [Tpuxa3za MunucrepcrBa npocseuieHust Poccuiickoit ®denepannu ot 12.08.2022 r.
No 732, 3apeructp. MunuctepctBoM toctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUn
U3MCHECHUH B (elepalibHbIil TOCYJIapCTBEHHBIA CTaHIApT CPEAHEro oO0Iero odpa3oBaHUS,
YTBEP)KJIEHHOTO TIpruKa3oM MuHucTepcTBa oOpa3oBanus M Hayku Poccuiickoit @eneparuu ot 17
Masg 2012 r Ne 413;

. [Tpuxaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperuCTpUpOBaHHOrO  MuHHCTepcTBOM tocTuiun  Pd (21.09.2022 N 70167) «O6
yTBepkaeHun [lopsaka opraHus3anuu M OCYIIECTBIEHUS OOpa3oBaTENbHOW AESTEIBbHOCTU IO
00pa3oBaTebHBIM IPOTrpaMMaM CpeiHero npodeccuoHanbHOro oopa3oBanus';

. [Tpukaza MunucrepctBa npocBemenuss P® or 05 asrycra 2020 Ne885/390,
3apeructTpupoBaHHoro  MunuctepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOJArOTOBKE O0YUYaOIIUXCS.

. ITpukaza MunucrepctBa npocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro  MwunuctepctBoM toctuiimun P  (per.Ne59784 ot 11.09.2020) «O6
yTBepkaeHun Ilopsaka opraHu3anMu M OCYILIECTBIEHHS OOpa3oBaTENbHOW AESTEIBHOCTU IO
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOT0 00yUeHUs»;

. ITpukaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHMM M3MEHEHUN B HEKOTOpBIE MPUKa3bl MUHKCTEPCTBA 0Opa30BaHUs U HAyKU
Poccniickoit @enepanuu u MunncrepcTa nmpocseienns Poccuiickon denepannn, Kacaromuecs
denepanbHBIX  TOCYIAapCTBEHHBIX  00pa3oBaTelbHBIX  CTaHIAPTOB  OCHOBHOTO  OOILEro
oOpa3oBaHus U cpeaHero odmiero oopazoBanus” (3aperucrpuposan 02.02.2024 Ne 77121);

o @denepanbHbIX TOCYIAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAAPTOB  CPEIHEro
MpoQeCCHOHATBHOTO 00Pa30BaHUS MO CIIEITHATBHOCTSIM:

v 08.02.01 «CtpoutenbcTBO M JKCIUTyaTalMsl 3JaHUM M COOPY>KEHUI»,
YTBEP)KJIECHHOTO MpHKa3oM MUHUCTEpCTBa 00pazoBaHus U Hayku Poccuiickoii deneparn Ne 2
ot 10.01 2018 ., 3apeructp. Munucrepctom roctuniuu (per. Ne 49797 ot 26.01.2018r.)

v 08.02.06 «CrpouTenbCTBO M OKCIUTyaTalldss TOPOJCKUX MyTed coOoOIeHHs»,
YTBEPKACHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanyu Ne 31
ot 15.01 2018 r., 3apeructp. MunuctepctBom rocturuu (per. Ne 49946 ot 06.02.2018r.)

v 08.02.13 «MoHTaxx M 3KCIUTyaTalusi BHYTPEHHHX CAaHTEXHUYECKUX YCTPOWCTB,
KOH/IMITUOHUPOBAHHUS BO3/yXa W BEHTHISAIHMH», YTBEPKICHHOTO MPHUKAa30M MUHHUCTEPCTBA



oOpazoBanusi u Hayku Poccuiickoit @eneparmun Ne 1094 ot 17.12.2022r., 3aperucrp.
Munucteperom roctumu (per. Ne 721100t 24.01.2023r.)

v 21.02.19 3emneycTpoicTBO, YTBEpPXKAEHHOIO IpuUKazoM MuHHCTEpCTBa
npocseuienust Poccuiickoit ®enepaunn Ne 339 ot 18.05 2022 r., 3apeructp. MuHucrepcTBoM
tocturuu (per. Ne 68941 ot 21.06.2022r.)

v 08.02.15 MudopmaimoHHOE MOJICIMPOBAHUE B CTPOUTEILCTBE, YTBEP)KICHHOTO
npukazoM Munucrepcra npocsemenus Ne 531 ot 13.07.2023 r., 3apeructp. MuHuCTEpCTBOM
tocturuu (per. Ne 74854 ot 17.08.2023r.)

v 09.02.06 «CeteBoe U CUCTEMHOE aJIMUHUCTPUPOBAHUEY», YTBEPKICHHOTO MPUKA30M
Munucrepcrsa [Ipocsemenus PO ot 10 uromns 2023 r. Ne 519.

v 10.02.05 Ob6ecnevyenne WHPOPMAIMOHHON OE€30MACHOCTH aBTOMATHU3UPOBAHHBIX
CUCTEM, YTBEPKACHHOI0 IpukazoM MunoopHayku Poccun ot 09.12.2016 Ne 1553.

v 09.02.07 HudopmanmoHHbIE CHUCTEMBI M IPOTrPAMMHUPOBAHHUE, YTBEPKICHHOTO
npuka3zoM MunoOpuayku Poccun ot 09.12.2016 Nel1547 (pen. Ot 17.12.2020)

[TpumepHoii paboueil mporpamMMbl 001Ie00pa30BaTEIbHON TUCHUIUIMHBL «Du3uka» Is
npodeccuoHaIbHBIX 00pa30BaTeIbHbIX OpraHU3alMi yTBepXKAeHHOW Ha 3aceqanun CoBeTa IO
OIICHKE COJIEpXaHUS M KadecTBa MPUMEPHBIX pabouyux mporpamm oOIeo0pa3oBaTebHOTO U
COLMAJIBHO- TYMAaHUTapHOIO IUKIIOB CpeHero npodeccuonanbHoro oopasosanus [Iporokon Ne
14 ot «30» HOsIOps 2022

1.3. lean y4eOHOI AUCHUNIHHBI:
CO,I[Cp)KaHI/IC IIporpaMmbl O6me06pa3OBaTeHLHOﬁ AU CHUITJINHBI dusuka HaIIpaBJICHO Ha
JOCTHKEHHUE CIEAYIOUIUX [ENIei:
. dbopMupoBaHre Yy OOydYalOIMUXCSd YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUs,
3HAYUMOCTH (PU3MYECKUX 3HAHUHN Ui COBPEMEHHOTO KBAJM(HIIMPOBAHHOTO CIEIHATNCTA MPH
OCYIIIECTBIIEHUH €ro MPOoGeCCHOHATBHOU IEATETbHOCTH;

. (dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH;

. OBJIaJICHUE CHEIU(PUUIECKON CUCTEMOW (PU3NYECKUX MOHATUHN, TEPMUHOJIOTUEN U
CHUMBOJIUKOM;

. OCBOCHME OCHOBHBIX (PM3NYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJQJICHUE  OCHOBHBIMM  METOJAMM  HAYYHOIO  IIO3HAHUSA  IPUPOLIBI,

UCTONb3yeMbIMU B (u3uke (HaOdrofeHUE, ONMCaHUE, W3MEPEHHE, BBIJBM)KEHHE THUIOTE3,
IIPOBEJICHUE DKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUAMU O0OpabaTblBaTh JaHHBIE OKCIIEPUMEHTA, OOBSICHSTH
MOJTy4YE€HHBIE pPe3ysbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (PU3NYECKHUMH BEIMYMHAMHU B
Ha0JI10/1a€MOM SIBJIEHUH, JI€1aTh BHIBOJIBI;

° (I)OpMI/IpOBaHI/IC YMCHUA  pCIIATH (pI/ISPIquKI/IC 3alauu  Pa3HbIX ypOBHCfI
CJIIOJKHOCTH,
° Pa3BUTHC TIO3HABATCIBHBIX HWHTCPCCOB, MHTCIUICKTYAJIbHBIX W TBOPUYCCKUX

CIIOCOOHOCTEH B Mpoliecce MPUOOPETEeHUsl 3HAHUN C MCIOIb30BAaHUEM PA3TMYHBIX HCTOUYHUKOB
uH(pOpMallMd M COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTWH; yMEHUH GOpMyIUpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TMIO3HWIIMI0 TIO OTHONIEHWIO K (U3UYECKON HHPOpMAIINH,
MOJTy4aeMOU M3 Pa3HbIX HCTOYHUKOB;

. BOCITUTAHUE YYBCTBA TOPJOCTH 3a POCCHMCKYIO (hm3mdeckyro HaykKy. OcBoeHHe
kypca O/l «®@u3uka» npearnonaraet peleHne caeaynmx 3a1au:

. npuoOpeTeHne 3HaHUK O (PyHIAMEHTANbHBIX (U3UYECKUX 3aKOHAX, JIEKAIIUX B



OCHOBE COBPEMEHHON (U3UYECKON KapTHUHBI MHpA, HPUHIUIOB JCUCTBUS TEXHHUECKUX
YCTPOHCTB M MPOM3BOJCTBEHHBIX IPOILIECCOB, O HauOojee BaXHBIX OTKPBITUSX B OOJIACTH
(bu3uKHM, OKa3aBIINX OINPEEIIAIONIee BIUSIHNE Ha PA3BUTHE TEXHUKU M TEXHOJIOTHH;

. NOHMMaHWe (PHU3MUECKOW CYIIHOCTU SBICHHH, MPOSBISAIOMIMXCS B paMKax
IIPOU3BOJCTBEHHOMU JCSITEIbHOCTH;

. OCBOCHME CIIOCOOOB HCMOIb30BaHUSA (PU3MUECKUX 3HAHUM I pelIeHus
[IPaKTUYECKUX U npodeCCUOHATBHBIX 3a/1a4, OOBSICHEHUS  SBJICHUN MIPUPOLBI,

NPOM3BOJICTBEHHBIX M TEXHOJOTHYECKUX TPOIECCOB, TPUHIMIIOB JEHCTBUS TEXHUYECKUX
npuOOPOB U YCTPOUCTB, oOecrieueHus: 0€30I1aCHOCTH TIPOU3BOJICTBA U OXPaHbI IPUPOJIBI;

. dopmMupoBaHHE yMEHUH pelaTth ydeOHO-TIPaKTHUECKUE 3amaudl (U3NIECKOTO
coJiepKaHus ¢ y4€ToM mpoeCCHOHATLHON HANIPaBIEHHOCTH;

. npruoOpeTeHne OMbITa MO3HAHUS M CAMOIO3HAHUS; YMEHHMH CTaBUTh 3a/la4d U
pemaTh IpooJieMbl ¢ y4€TOM MPoQecCHOHATBHON HAPABICHHOCTH;

. dopMHpoBaHUE yMEHUH HCKaTh, aHAIM3UPOBATh U 00padaThHIBaTh (PU3UUECKYIO
UHPOPMAIIHIO C YIETOM PO eCCHOHATILHON HANPaBICHHOCTH,

. MOJrOTOBKA OOYYaIOIIUXCS K YCIEIIHOMY OCBOCHHWIO IHCHUIUIMH W MOJIYJIeH
npoeCCHOHATBHOTO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH H ONbITA JCSATECIBHOCTH,
XapaKTepHBIX sl Ipodeccruii / MODKHOCTEH CITy)KallluX WM CHEIHaIbHOCTEH, MOTyYaeMbIX B
po(hecCHOHATTLHBIX 00Pa30BaATEILHBIX OPTAHU3AIIHSIX;

. MOJATrOTOBKAa K (DOPMHPOBAHUIO OOIMIMX KOMIETEHIMA OyIyIIero CHenualncTa:
camMo00pa3oBaHMsl, KOMMYHUKAIMH, TPOSIBICHHUS TPAXKIAHCKO- TMATPHUOTHUYECKOW ITO3UIUH,
COTPYJHMYECTBA, TPUHATHA PEIICHWA B CTAaHJAPTHOW W HECTAHJAPTHOM CHUTyaIusX,
NPOCKTHUPOBAHUS, TPOBEACHUS (PU3UYCCKUX HU3MEPEeHUH, SPGEKTUBHOIO U 0E30MacHOTrO
UCTIOJIB30BaHUS PA3JIMYHBIX TEXHHUUECKUX YCTPOUCTB, COOJIOACHUS MIPABUI OXpaHbl TPyAa MpU
pabote ¢ puznueckumu pudopamMu u 000pya0BaHUEM.

OcobenHocTh (OPMHUPOBAHMSI COBOKYITHOCTH 3a/lad HU3y4eHUs] (DU3UKH JJII CHUCTEMBI
cpenHero mnpo(ecCHOHATBHOTO 00pa30BaHUSl 3aKIIOYACTCS B HEOOXOIMMOCTH pean3alluu
MpoeCCHOHAIBHONW ~ HAIpPaBJICHHOCTH pelIaeMbIX 3aaad, Yyuéra OcCOOeHHOCTeH cdepsl
NEeSITeTHHOCTH Oy yIIHX CIICIIHANCTOB.

B pesynbrare 0cBOCHUS TUCIUIIIMHBI 00YyYatoLHics JOIKEH 3HATh!

. CMBICJI TIOHSATHH: (U3UYECKOE SBJIECHUE, TUIIOTE3d, 3aKOH, TEOpHs, BEILECTBO,
B3aUMOJICIICTBHE, HJIEKTPOMarHUTHOE TOJ€, BOJIHA, (OTOH, AaToM, AaTrOMHOE SJpo,
MOHU3UPYIOLINE U3ITYUCHUS;

. CMBICJT (DU3NYECKUX BEJIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CUia, HMIIYJIbC,
paboTa, MexaHWYecKas JHEprusi, BHYTPEHHSS DHEPrusi, aOCONIOTHAas TeMIleparypa, CpPeIHss
KWHETHYECKasi SHEPTHUS YaCTHII BEIIECTBA, KOJMUECTBO TETUIOTHI, SIIEMEHTAPHBIN dJIEKTPUIESCKUN
3aps;

. CMBICIT (PU3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHWKH, BCEMHUPHOTO TATOTCHUS,
COXpPaHEHHUS  DHEPIUH, HUMITyJIbca W DOJEKTPUUYECKOTO  3apsifa,  TEPMOJIWHAMUKH,
AIIEKTPOMArHUTHON MHAYKLNH, poTodddeKTa;

. BKJIaJ] POCCUHCKUX U 3apYOEKHBIX YUEHBIX, OKA3aBIINX HAUOOJbIIEE BIUSHUE HA
pa3BUTHE QUBNKHU;

B pesysnbrare 0OCBOCHUS TUCIUILTHHBI O0YYAIOIIUICS JOKEH YMETh:

. MIPOBOIUTH HAOIIOICHNS, INITAHUPOBATH M BBITIOIHATH YKCTIEPUMEHTHI,

. BBIJIBUTATh TUITOTE3bI H CTPOUTH MOJIEIH,

. NPUMEHATHh TOJYYCHHbIE 3HAHWS 10 (U3WKe ISl OOBSICHEHUs pPa3HOOOpa3HBIX



(bU3NYECKUX SIBIICHUN U CBOWCTB BEIIIECTB;

. NPaKTUYECKH UCTIOIb30BATh (PU3NUECKUE 3HAHUS;
. OLIGHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(OpMaIm;
. UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHHUS M YMEHHS JUIsl PEHICHUS NMPAKTUYECKUX

3aJ1a4 MOBCETHEBHOM JKU3HU, o0ecrieueHrs 0e30MacHOCTH COOCTBEHHOM KHU3HU, PAlIMOHAIILHOTO
MPUPOIONOIB30BAHUS M OXPaHbl OKPY KAIOLIEH Cpebl.

. ONKCHIBATh U OOBSICHATH (PU3NYECKUE SIBJICHHS M CBOMCTBA TEJI: CBOMCTBA I'a30B,
KUAKOCTEH U TBEPABIX  Tell;  OJEKTPOMAarHUTHYK  WHAYKIHMIO,  PaclpoCTpaHEHUE
3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyUCHHE U MOTJIOIIEHNE CBETA aTOMOM;

dororddexr;
* OTJIMYAaTh 'MIIOTE3bI OT HAYYHBIX TeOpI/Iﬁ;
* ACJIaTh BBIBOABI HA OCHOBEC SKCIICPUMCHTAJIbHBIX TAHHBIX,
® MNPUBOAUTL IIPUMCPLI, IMOKA3BIBAOMIUC, YTO: Ha6HIOIIeHI/I$I U OKCIICPUMCHT

ABJIAIOTCS OCHOBOM JUI BBIIABM)KCHHUS T'MIIOTE3 U TEOPHUH, MO3BOJSIOT IPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (U3MYECKas TEOpHUs [aeT BO3MOXKHOCTb OOBSCHATh H3BECTHBIE
SBJICHUS IPUPOJIbI M HAyyHbIE (PaKThI, IPEJICKA3bIBATh €I11€ HEU3BECTHBIC SBICHHUS;

. OPUBOAUTH TPUMEPbl MPAKTUYECKOTO HCHOJIb30BaHUA (U3NUYECKUX 3HAHUU:
3aKOHOB MEXAHWKH, TEPMOJWHAMHUKU M DJIEKTPOJAMHAMHUKHA B JHEPIrEeTHKE; PA3JIMYHBIX BHUJOB
AIIEKTPOMArHUTHBIX M3ITyYSHHUN [T Pa3BUTHS PAHo U TEIEKOMMYHHKAINNA, KBAHTOBOH (U3UKU
B CO3JIJaHUH SIEPHON dHEPIEeTUKH,1a3€POB;

. BOCIIPUHUMATh W HA OCHOBE MOJyYCHHBIX 3HAHHHA CAaMOCTOSITEIILHO OIICHWBATH
uH(popMalrio, cosiepkairytocs B coodmenusx CMU, MHTepHeTe, Hay4YHOMNOMYJISIPHBIX CTAThIX.

. NPUMEHSTH MOJYYSHHBIC 3HAHUS JUIsl pelieHus PU3MYECKHX 3a/1a4;

. OTIpeeNATh XapakTep (hU3u4ecKoro mpoiecca mno rpadguky, rabnuue, popmyne*;

U3MEpATh psii (PU3MYECKMX BEIMYMH, IPEJICTaBIsAs pe3yJbTaThl HM3MEPEHUH C yYeTOM UuX
IIOTPEUIHOCTEM.

2. OBIIASI XAPAKTEPUCTHUKA YYEBHON IUCIHUTILIAHBI

Jucuunnuna @usmka oTHOCUTCA K TIpenMeTHoi obnactu EctecTBo3HaHue.

Odu3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KadecTBe
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMYy 3HaHUH 00
okpyxartmiem mupe. IkompHBIT Kypc (U3HUKA — CHUCTEMOOOPA3YIOIMUMA IJisi €CTeCTBEHHO-
Hay4HBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouonorued, ¢usmdeckoil reorpapueid U acCTPOHOMUEH.
Hcnonp3oBaHMe W aKTHBHOE MpPUMEHEHHWE (PU3MYECKUX 3HAHWN OMpeNesseT XapakTep u
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUN B cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJTy4eHHUs] HOBBIX MAaTEpUANOB C 3aJaHHBIMU CBOWCTBaMU W Ap. M3yueHue (pu3MKKU BHOCUT
OCHOBHOH BKJaJ B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa Y4YalluXcs, B
dbopMUpOBaHHE YMEHUN MIPUMEHSITh HAYYHBIA METO/I MO3HAHMSI TIPU BBITOJIHEHUH UMHU YYeOHBIX
HCCIIEIOBAHU .

B ocHoBy kypca ¢u3MKKM CpemHEW IIKOIBl TOJOXEH PsAJ HICH, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak MPUHITUIIBI €70 TTOCTPOCHHS.

Nnes nenoctHocTH. B COOTBETCTBUM ¢ HEM KypC SBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK BOMPOCH KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.



Wnes renepanusauuu. B cooTBeTcTBUM ¢ Hell marepuan Kypca (DU3MKH OObEIUHEH
BOKpPYT (pu3nueckux Teopuil. Bemymum B Kypce sBusiercs (GpopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEUIECTBE U IOJIE.

WNnes rymanurapusanuu. E€ peanusanus NpeanoaracT UCIOJb30BaHUE TYMaHUTAPHOTO
noteHuana GU3NYEeCKoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3sBUTHEM OOILIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Wnesa npuknanHoil HamnpasieHHocTd. Kypc @usuku mnpenmnosaraeT 3HAKOMCTBO C
LIMPOKUM KPYIOM TEXHHUYECKMX M TEXHOJOTMYECKMX IPUIOKEHUN H3Y4YCHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccMaTpuBaIOTCs Ha YpOBHE OOIIMX NPEACTAaBICHUH U COBPEMEHHBIE
TEXHUUYECKHUE YCTPOUCTBA U TEXHOJIOTHH

Wnes skonoruzanuu peanusyercsi IMOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM Mpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyKAeHUs Tpo0IeM paloOHAIBLHOTO PUPOIOTIOIH30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cofepkaHus porpamMmbl JOKHO ObITh IOCTPOEHO Ha MPUHIMIIAX CUCTEMHO-
NeSITeIbHOCTHOTO moaxona Jlius Qu3uku peanuszauus STHX HPUHIMIIOB Oazupyercss Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeHcTBYrolero (Qaxropa
yuebHoro mpouecca. s yriyOn€HHOro ypoBHA —  3TO CHUCTEMa CaMOCTOATEIbHOTO
YUYEHUYECKOT0 HKCIEPUMEHTAa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHE OIbITHl IMpU
U3yYeHUH HOBOTO MaTepuaia, JIadoparopHble padoThl W paboThl mpakTtukyma. I[lpm sTom
BO3MO>KHBI JIBa cIloco0a peanu3anuu (pU3sn4eckoro NpakTUKyma.

B nmporpamme cucremMa Y4YeHHYECKOrO SKCIEPUMEHTa, J1abOpaTOpHBIX paboT u
IpaKTUKyMa MpeAcTaBleHa eAUHBIM repeyHeM. BoIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHHUYECKHX
IPAaKTUYECKUX PAabOT OCYIIECTBISAETCS y4aCTHHUKaMM 00pa3oBaTeNbHOIO Ipoliecca MCXOIsd U3
0COOEHHOCTE MOYpOYHOIrO IUTAHUPOBAaHUS M OCHalleHus KabuHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJ€HHE OOYYAIOIIMMHUCA YMEHHMSIMH NPOBOJUTH MpPSIMble U KOCBEHHBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIWYUH U IOCTAHOBKY OIIBITOB I10
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yensercss pelieHno pacu€éTHbIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIsL pacu€THBIX 3a7ad IPHOPUTETOM SIBISIFOTCS 3a/audl C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMU
bu3nueckoil MosieNbi0, MO3BOJSAIOIINE NMPUMEHATh M3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3jenia Kypca, TaK U MHTEIpUpYsl NIPUMEHEHUE 3HAaHWM U3 pa3HbIX pa3nenos. s
Ka4eCTBEHHBIX 3a]1a4 IPUOPUTETOM SBIISIOTCS 33JJaHUs HA O0bSICHEHHE MPOTeKaHUs (pU3NUECKUX
SBJICHUH M TPOLIECCOB B OKPY’KAIOLIEH >KHU3HHU, TpeOyrolre BpiOopa (GU3NUECKOl Mojenu Juis
CUTYallU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa

B cootrBerctBun ¢ TpedoBanusmu PI'OC COO k MarepHalibHO- TEXHUYECKOMY
o0ecrnieyeHn0 y4eOHOro mpoiecca Kypc (pU3MKy yriiyOJI€HHOTO YPOBHS JIOJDKEH M3y4daThCsl B
YCIOBHSX TMpEAMETHOTO KaOuHera. B kabuHeTe Qu3NKKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyAOBaHHE [T BBHITIOJIHEHUS YKa3aHHBIX B IPOrpaMMe YYEHHYECKHUX OIBITOB,
7a0opaTOpHbIX paboT W paboT NpakTUKyMa, a TaKKe JEMOHCTPAIMOHHOE O0O0pyJOBaHHUE
JleMoHCcTpanmoHHOe 00opynoBaHue (opMHUpYyeETCs B COOTBETCTBUM C IPHHIMIIOM
MUHHMAaJIbHOM JOCTATOYHOCTH M OOECleYMBAeT IMOCTAHOBKY NEPEYHCICHHBIX B IpOrpaMMe
KIIIOYEBBIX  JIEMOHCTpAalUMi JJii  HUCCIEJOBAHMUS H3Y4aeMbIX SBIEHUH U  IPOIIECCOB,
AMIOUPUYECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JlaGoparopHoe 000pyJOBaHME AJIsi YYEHHMUECKHUX MpPAaKTUYECKUX padoT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreynBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX



oOyuaromuxcs. TemaTnyeckue KOMIUIEKTHI J1IaOOpaTOpHOro O00OpyNOBaHMUSA [OJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIGKCHOM HCIIOJIb30BAaHUH AHAIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

3. MECTO YYEBHOM JUCHUILIMHbI B YYEEHOM ILIAHE

B yue6npix mnanax [MIICC3 nucuumninHa BXOIUT B COCTaB 00I1€00pa3oBaTeIbHOr0 yaeOHOro
[UKJIA.

O0beM yuyeOHOM IMCUMILIMHBI U BUbI Y4eOHOH padoThl

O0BLem yacos/

Bup y4eOHoii padoThI
324Y€eTHBIX e]I.

MakcumanbHas yyeOHas Harpys3ka (Bcero) 174/4,83

Oo6s13aTesibHAs ayiuTOpPHAs yueOHasi HATPY3Ka (Bcero) 156

B TOM YHUCJIC:

nabopaTOpPHBIE 3aHITHS

54
MPAKTUYCCKHUEC 3aHATUA
IK3aMEH
KOHCYJIBTAIIH K DK3aMEHY
caMocTosITeIbHAs PadoTa K IK3aMeHy 8

4. PE3YJIBTATHI OCBOEHUS YUYEBHOM JUCIUILINHBI

OcBoecHue COJACPpIKaHUA y‘{C6H0ﬁ JUCHUILUIMHBI « DU3HKa» obecrieuynBaeT JOCTHIXXCHHC
06y‘-IaIOHH/IMI/IC$I CICOAYIOMUX pe3yJbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

I'pasicoanckoe socnumanue:
— c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOYYaIOIIETOCs KaK aKTHBHOTO H

OTBETCTBEHHOTO YJIeHA POCCHICKOTO O0IIIeCTRa,;
— TPUHSATHE TPaTUIIMOHHBIX 00111eYETTOBEYECKUX T'YMaHUCTUYCCKHUX 5
JIEMOKPAaTUYECKHUX [IEHHOCTEIH;




— TOTOBHOCTb BECTHM COBMECTHYIO [JESATEIBHOCTH B HHTEPECAX TIPakJaHCKOTO
o0Im1ecTBa, y4acTBOBATh B CAMOYTPABICHUH B IIKOJIE U JETCKO-FOHOIIIECKUX OPTaHU3aIUIX;

— YMEHHME B3aMMOJIEHCTBOBATh C COLUAIIBHBIMU UHCTUTYTaMU B COOTBETCTBHU C UX
GYHKIIUSMU ¥ HA3HAUYCHUEM;

— TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IE€ATEIbHOCTH.

Ilampuomuueckoe éocnumanue:

— c(hOpMHUPOBAHHOCTH POCCUMCKON I'paxTaHCKON UACHTUYHOCTH, TATPHOTU3MA;

— LIEHHOCTHOE OTHOUIEHUE K IOCYIapCTBEHHBIM CUMBOJIaM; JOCTHXKeHUsAM Poccun B
($U3HKE U TEXHUKE.

/lyxoeno-upascmeenHnoe eocnumanue:

— c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

— CIIOCOOHOCTh OLIEHMBAThb CUTyallMl0 W IPUHHMAThb OCO3HAHHBIE PpELICHMS,
OpPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B AEATEIbHOCTU
YUYEHOTO;

— OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYIyIIETO.

Icmemuyeckoe ocnumanue:

— 3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUas 3CTETUKY HAyYHOT'O TBOPYECTBA,
npUCymero (pu3mueckoi HayKe.

Tpyooeoe e6ocnumanue:

— MHTEpEC K pasnuuHbIM chepaM MpodhecCHOHATBHONW NESTETbHOCTH, B TOM YHCIIe
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymyrein
npodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBbI;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHUIO M CamMO0OOpa3OBaHUIO B 0OJACTH
bu3KMKYN Ha TPOTSKEHUH BCEH KHU3HU.

IKonozuueckoe eocnumanue:

— c(OpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJBTYpBl, OCO3HaHHE TIJI00AJILHOTO
XapakTepa 3KOJIOTUYECKUX MPOoOIeM;

— IJIAHUPOBAHUE M OCYLIECTBJICHUE JCHUCTBHI B OKPY)KAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA,;

— pacIIMpeHHe OMbITa ACSITENIbHOCTH 3KOJOTMYECKOW HAMPaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (DU3HKeE.

Ilennocmu nayunozo nosnanus:

— c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMSI,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HPU3HUECKOIN HAYKH;

— OCO3HAaHHE LIEHHOCTU Hay4YHOMU JESTebHOCTH, TOTOBHOCTh B IPOLECCE U3YUCHUS
(GU3MKM OCYLIECTBIIATh MPOEKTHYIO M HCCIIEOBATENbCKYIO AESITEIbHOCTh MHAWBHUIYAIbHO U B
TpyIIIe.

B mpouecce AOCTMXKEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMMBbl CPEIHEro
obmiero oOpazoBanusi MO (U3MKE y OOYYAIOUIUXCA COBEPIICHCTBYETCS IMOYUOHALbHbIU
unmeniexm, penoaralonni chopMHUPOBAHHOCTB!

— CaMOCO3HAaHUs, BKJIIOYAIOUIETO CIOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHUJETh HAIPABJICHUS pPAa3BUTHS COOCTBEHHOH SMOIMOHANBHON cdephl, OBITh
YBEPEHHBIM B ce0e;

— camopezynuposanusi, BKIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIbHBIM
HU3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;
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— BHYMpEeHHel Momueayuu, BKIIOYAIOMIEH CTPEMJIEHHE K IOCTH)KEHHIO LEIH U
ycHexy, ONTUMHU3M, MHULIMAaTUBHOCTb, YMEHHE J€HCTBOBATDH, UCXOAS U3 CBOUX BO3MOYKHOCTEN;

— omMnamuy, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHHE
JIpYTUX, YYUTBIBATH €r0 MNpPU OCYIIECTBICHUH OOLICHHS, CHOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHUIO;

— COYUANBHBIX HABLIKOG, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPaHBaTh OTHOUICHHS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

METANPEAMETHBIE PE3YJIbTATDBI

YHuBepcaibHble O3HABATEIbHbIE /1eliCTBUSA

ba3zoevie nocuueckue oelicmeus:

— CaMOCTOSITENILHO (DOPMYITHPOBATH U AKTYaM3UPOBATh MPOOJIEMY, pacCMAaTPUBATh
€€ BCECTOPOHHE;

— ONpeNeNsATh WU JeATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKCHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH WM TPOTHBOPEYUS B PACCMATPUBACMBIX (DHU3HUECKUX
SBIICHUSX;

— pa3pabaThiBaTh IUIaH pEHICHUsT MpOOJIeMbl € YYETOM aHalM3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUATIbHBIX PECYpPCOB;

— BHOCUTh KOPPEKTHBBI B JEATEIHbHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OILICHUBATh PUCKU TIOCTIEACTBUIN e TENbHOCTH;

— KOOPJIMHUPOBATH U BBHIMOJHATH pabOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3zoevie uccneooeamenvckue oeiicmeus:

— BIIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMH TOHATUSIMH M METOJaMHU
buznuecKoil HayKu;

— BIIQJICTh HABBIKAMU Yy4e€OHO-MCCIIEIOBATEILCKOW U TMPOEKTHOW JESTEIHHOCTH B
obnmactu (U3HMKH; CIMOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IIOMCKY METO/IOB
peteHus 3a1a4d GU3NIECKOTO CONEPKAHUS, TPUMEHEHUIO PA3IMYHBIX METOO0B MMO3HAHUS,

— BIAJETh BHUAAMHU JIEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAaHMS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3TUYHBIX yUEOHBIX CUTYyaIUsiX, B TOM
qHCclie PU CO3AaHUN YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

— BBISIBIIATH  MPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh  3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEIIeHUs, HaXOAUThb AapPryMEHThl [UJIs JIOKA3aTelbCTBAa CBOUX
YTBEPKJICHH, 3a7aBaTh TapaMeTPhl U KPUTEPUH PELICHUS;

— AQHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PELICHHUS 3a/ladyd pe3yJbTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

— CTaBUTh u (opMynHpoBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTENbHOMN
NeSTeTbHOCTH, B TOM YHUCJIE NPU W3YYeHUU (HU3UKH,

— JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

— yMETh TIEPEHOCUTh 3HAHWS 1O (U3NKE B MPAKTHUYECKYHD  00JIacTh
KU3HEACSITEIbHOCTH;

— yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBBIE WJIEW, NpeajaraTb OPUTMHAIbHBIE MOAXOAbl U PELICHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, JTOMYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Paboma c ungpopmayueii:

— BIIAJICTh HABBIKAMH TIOJNy4eHHUs HH(pOpManuu (QU3NUECKOTO COJEpKaHUS U3
HMCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh MOUCK, AaHAJIW3, CUCTEMATU3ALINIO U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

— OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;
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— UCTIOJIb30BaTh CPeACTBA HH(OPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUN B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30IIaCHOCTH, THTUEHBI, PeCypcocOepeKeHusl, IPaBOBbIX H
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

— CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUA B PA3IUYHBIX (DOp- MaTax ¢ y4€ToM
Ha3HayeHus: UWHGOpPMAaLMKU U LEJNEeBOM ayAUTOPHH, BbIOMpas ONTHUMAIbHYI (Qopmy
NPECTABICHUS U BU3YyaJIH3alUH.

YHuBepcajibHble KOMMYHUKATHBHbBIE J1eiiCTBUS

Obwenue:

— OCYILECTBIIATH OOIEHNE HA YPOKax (pU3MKH U BO BHEYPOUHOH JIEATEILHOCTH;

— pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYaTh KOH(MIUKTHL,

— pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHHS C HCIIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

Cosémecmnasn oeamenbHOCHb:

— NOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBUAYAIbHON
paboThI;

— BbIOMpaTh TEMaTHKy U METOAbl COBMECTHBIX JEUCTBUH C y4€TOM O0OLIUX
MHTEPECOB M BOZMOKHOCTEH KaXK0T0 YeHa KOJUICKTHBA;

— OPUHUMATh  IIEJIU COBMECTHOI NEeSITeIbHOCTH, OpraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTHMKEHUIO: COCTABIIATH IUIAH JIEHCTBHUMU, pacrlpeneisTh
POJIHU C Y4ETOM MHEHUI YUYaCTHUKOB, 00CYXKAATh Pe3yJIbTaThl COBMECTHON PaOOTHI;

— OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— npeyiaraTb HOBBIE TIPOEKTHI, OICHWBAaTh WJIEHM C TO3WIUH HOBHU3HBI,
OpPUTHHAIILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

— OCYILECTBIISATh TO3UTUBHOE CTPATETHUYECKOE MMOBEICHUE B PA3IUYHBIX CUTYAIUX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

YHuBepcaibHbIe peryJsaiTHBHbIE 1eHCTBUA

Camoopzanusayun:

— CaMOCTOSITEJIbHO OCYIIECTBJISATH IO3HABATENbHYIO JEATENbHOCTh B 001acTH
GU3MKM U aCTPOHOMHH, BBISBIATH NIPOOJIEMBI, CTa- BUTh U (POPMYJIUPOBATH COOCTBEHHBIE
3a]1auu;

— CaMOCTOSITENIbHO COCTAaBJIATh IUIaH pPEIIeHUs pacuE€THBIX U KaueCTBEHHBIX 3aj1ad,
IUIaH BBINOJHEHUSI MPAKTHYECKOM pPabOThl C y4€TOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

— JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

— pacIIUpsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

— JenaTb  OCO3HAaHHBIM  BBIOOp, aprymMeHTUpoBaTh e€ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PELICHHUE;

— OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

— croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIMHU B 001acTh (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

Camokonmponw:

— J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

— BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(IEKCHMM KaKk OCO3HAHMS COBEPIIAEMBIX
JNENCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTaTOB M OCHOBAHMI{; UCIIOIB30BAaTh MPUEMBI
pedexcun st OLIEHKH CUTYallMH, BBIOOpa BEPHOTO pEIIECHUS;

— yMETh OLICHMBaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh pEUIeHHs M0 UX
CHU)KEHHUIO;

— NPUHUMATh MOTHUBBI W apryMEHThl JApPYTrUX TMpU aHaIM3€ pe3yJbTaToB
JESATEIIBHOCTH.
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Ilpunamue ceva u opyzux:

— NPUHUMATD ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

— IpUHAMATh MOTHUBBI M apryMEHTBl JPYIrUX IIpU aHaJM3€ pe3yJbTaToB
NeSITeITbHOCTH,

— IIPU3HABaTh CBOE NIPABO U IIPABO APYTUX HA OIIUOKH.

HNPEIMETHBIE PE3YJIbTATBI
IIpenmeTHble pe3yabTaThl OCBOEHHS IPOrpPaMMbl IO XUMUHU Ha 0a30BOM YPOBHE JOJIKHBI

OTpakaTh:

- c(hopMUPOBAaHHOCTh MPEACTABICHUN O POJIM U MecTe (PU3UMKUM M acTPOHOMUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, O CHCTeMooOpasyromeidl poiau (U3MKH B pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHMKHM M COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJAE€ POCCUHCKUX U
3apyOeKHBIX YYCHBIX-(DU3UKOB B pPa3BUTHE HAyKH; IOHUMaHHE (U3UYECKOH CYIIHOCTH
HAOJII0JIaEMBIX SIBJIEHMM MHKpPO-, Makpo- M MeraMmupa; [OHMMaHUE pOJIM acTPOHOMHUU B
IPAaKTUYECKON NEeSATEIbHOCTH YEJIOBEKa M JajlbHEHIIeM HayYHO-TEXHHUYECKOM DPa3BUTHUHU, POJIH
¢u3uku B GOPMHUPOBAHUU KPYro30pa U GYHKLUMOHAIBHON I'PaMOTHOCTH Ye€IOBEKa Ul peIIeHus
IPaKTUYECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTb YMEHMH pacrno3HaBaTh (U3MYECKHUE sIBIEHUsS (TpoLEecCch) U
OOBSACHATP HX HA OCHOBE M3YUYEHHBIX 3aKOHOB: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBUJKEHUE, CBOOOJHOE MaJE€HUE TEeJl, IBUKEHHE I10 OKPY>KHOCTH, HHEpLUS,
B3aMMOJICHCTBHE Tell, KojeOaTeIbHOe JBMKEHHE, PE30HAHC, BOJIHOBOE ABIDKEHHE; TUPQY3Hs,
OpOYHOBCKOE JIBI)KCHHE, CTPOCHHUE >KUIKOCTEH M TBEPHABIX Tell, H3MEHEHHE O0beMa Tell Mpu
HarpeBaHuu (OXJIAXJAEHUH), TEIJIOBOE DPAaBHOBECHE, HCHApEHHUe, KOHJEHCalus, IJIaBlIeHHe,
KpUCTA/NIU3alMsl, KHUIIEHUE, BIIAXHOCTb BO3/yXa, CBS3b CPEJHEH KUHETUYECKOH »HEepruu
TEIUIOBOTO JABHMKEHHSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypol, MMOBBILICHHUE JaBICHUA ra3a MpH
€ro HarpeBaHUM B 3aKPbITOM COCYZE, CBSA3b MEXIy IapaMeTpaMd COCTOSHHUS rasa B
M30IIPOLECCAX; AIEKTPU3ALMS TEJl, B3aUMOJIECHCTBHE 3apsil0B, HATPEBAHUE IPOBOJAHMKA C TOKOM,
B3aMMOJICIICTBHE MarHUTOB, 3JEKTPOMAarHUTHas WHAYKLMS, JACWCTBUE MarHUTHOrO IMOJIA Ha
IPOBOJAHMK C TOKOM W JBIDKYIIMHCA 3apsif, JJIEKTPOMAarHUTHbIE KOJI€OAHUS U BOJIHBI,
NPSIMOJIMHEMHOE pacHpOoCTpaHEHUE CBETa, OTpPaKE€HUE, IMpeJIOMIIEHHEe, WHTephEepeHLns,
Jubpakuus U TOJsSpU3alusl CBETa, JUcCHepcus cBeTa; (POTOEKTpUUYECKUN 3(PQeKT, CBETOBOE
JaBJICHHE, BO3HUKHOBEHUE JIMHEWYAaTOro CIHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAas U
HCKYCCTBEHHAs palMOAKTUBHOCTH;

- BJIAJICHUE OCHOBOMOJAraloIMMU (U3NYECKUMHU TMOHATUSAMH U BEIMYMHAMH,
XapaKTepU3yIOIMKUMU (U3NYECKHE MpoIecCchl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
B3aMMOJICHCTBHEM TeJl, MEXaHUYECKHUMH KOJ€OaHUSMU M BOJHAMHU; aTOMHO-MOJEKYJSPHBIM
CTPOCHHEM BEIIECTBA, TEIJIOBBIMU IIPOLIECCAMU; IJIEKTPUYECKUM U MAarHUTHBIM TOJISIMH,
AIIEKTPUYECKUM TOKOM, DJEKTPOMAarHUTHBIMU KOJIEOAHUSIMM U BOJIHAMHU; ONTHYECKUMU
ABJICHUSIMU;  KBAHTOBBIMM  SIBIICHUSIMH, CTPOEHHEM aroma U aTOMHOTO  sjpa,
pPalMOaKTUBHOCTBIO);  BIAJIEHUE OCHOBOIOJATAIONIMMU  ACTPOHOMHYECKHMHU  IOHATHSAMH,
MO3BOJIAIOIIMMHU  XapaKTEPHU30BaTh IIPOLECCHl, NPOUCXOASIIME Ha 3BE37aX, B 3BE3IHBIX
cUcTeMaX, B MEXIaJaKTHUYeCKOH cpeae; MABMKEHHE HEOECHBIX TeJ, HBOJIOLUI0 3BE31 U
Bcenennolii;

- BIJIaJIeHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH (3aKOH BCEMHPHOTO TATOTEHUS,
I, II n III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMsI MEXAHMYECKOW SHEPrUM, 3aKOH COXPAHEHUS
UMITYJIbCA, NMPUHIUI CYNEepPHO3ULUU CHUJI, MPUHIMI PaBHOIPABHOCTH HHEPLUATbHBIX CHUCTEM
0TCYETa; MOJIEKYJIIPHO-KMHETUUYECKYIO0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHbI, IEPBHII
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3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsa, 3akoH Kyrnona, 3akon Oma
JUISl y4acTKa Lenu, 3akoH OMa JJ1sl TOJTHOM 3JIeKTpUYecKoM 1emnu, 3akoH Jxoyms — JleHia, 3aKkoH
ANEKTPOMArHUTHOM WHIAYKIMHU, 3aKOH COXPAHECHHS JHEPruu, 3aKOH MPSIMOJIMHEHHOIrO
pacrpoCTpaHEHHs] CBETa, 3aKOH OTPA)XEHUsI CBETA, 3aKOH NPEJIOMIICHUS CBETa; 3aKOH
COXpAHEHUS SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUsI JIEKTPUUYECKOTO 3aps/ia,
3aKOH COXpaHEHUs MacCOBOTO 4YHCIA, IMOCTyJaThl bopa, 3aKOH pPaJMOaKTHMBHOTO paclaja);
YBEPEHHOE HCIIOJb30BAHKME 3aKOHOB M 3aKOHOMEPHOCTEH NMpHU aHaM3e (PU3MUECKUX SBICHUA U
MIPOIIECCOB;

- yMEHHE YYUTHIBATh TPAHUIIBI TMPUMEHECHHUS HW3YUYEHHBIX (U3UYECKUX MOJICIICH:
MaTepUalibHas TOYKA, WHEPLUHAIbHAS CUCTEMAa OTCUETA, WJCAIBbHBIM Ta3; MOJEIH CTPOCHHUS
ra3oB, KUJKOCTEW U TBEPHABIX TEJ, TOYECUYHBIN AIEKTPUUYECKUU 3apsiji, sEpHAs MOJAEIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Jpa MPH PEIICHUN GU3HUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOT'O MMO3HAHHUS, HWCIIONh3yeMBIMU B (HU3UKE:
MIPOBOJIUTH TMPSMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUYECKMX BEIWYWH, BBHIOMpAs ONTUMAJIbHBIN
crocod M3MEpeHHs] U HUCIOJb3ys H3BECTHBbIE METOJbI OIICHKH MOTPEIIHOCTeH H3MEPEHUN,
MIPOBOJIUTh MCCIICIOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C KMCIOJIB30BAHHEM IPSIMBIX
U3MEpPEHUl, OOBSICHATH MOJYYCHHBIE PE3YJIbTaThl, HCIONb3Ys (GU3NYECKUE TEOPHH, 3aKOHBI U
MOHSATUS, W JEJIaTh BBIBOJBI, COONIIOAATH MpaBHiia OE€30MaCHOTO TpyJa MpH MPOBEICHUU
MCCJIEIOBAHMM B paMKax y4yeOHOro SKCIEPUMEHTa U y4eOHO-HCCIIeI0BATEIbCKON JACSITEIbHOCTH
C HWCIOJIb30BaHUEM MH(PPOBBIX W3MEPUTEIBHBIX YCTPOHCTB M JIAOOPATOPHOTO OO0OPYIOBAHUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUM O METOAAaX TMOJYyUYCHUs] HAYyYHBIX aCTPOHOMUUYECKHX
3HAHUH;

- ¢(hOpMHUPOBAHHOCTh YMEHUS pellaTh pacueTHbIC 3aJ]a4u C SIBHO 33JaHHON (U3UUYECKOM
MOJIeJIbIO, UCIIONIBb3Ys (U3UYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAlIM3a YCJIOBUS 3a7aud
BbIOHpaTh (PU3MUECKYIO0 MOJIENb, BBIIEIATh (PU3NUECKHE BEIUUYUHBI U (HOPMYIIbI, HEOOXOIMMbIE
Il €€ pEILICHMS, MPOBOJUTH PACUYEThl U OLEHHMBATH PEATBHOCTH IOJYYEHHOTO 3HAYEHUS
(GU3MYECKON  BEIMYMHBI;  pemiaTh  KayeCTBEHHBIE  3aJa4yM, BBICTpaWBas  JIOTHYECKHU
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHUN C OMOPOM Ha M3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

- chopMHpPOBAaHHOCTH YMEHHUSI IPUMEHSATH MMOTYUYEHHBIE 3HAHUS I O0BSICHEHUS YCIOBHIMA
npoTeKkaHus (PU3NYECKHX SIBICHUN B MPUPOAE W AN MPUHATHS NPAKTHUUECKUX DEIICHUN B
MOBCEIHEBHON KHM3HU Mg oOecreueHus: Oe30MacHOCTH TpHU OOpalleHHuH ¢ OBITOBBIMU
npubopaMyd U TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 370POBbSl U COOIIOJIEHUS HOPM
HKOJIOTMUYECKOTO MOBEACHUS B OKpYXKAIOIIEH cpesie; MOHHMMaHue HEOOXOJUMOCTH MPUMEHEHUs
JTOCTYKCHUH (PU3UKU U TEXHOJOTUHN TSl palliOHATBFHOTO TTPUPOOTIOIB30BaHMUS;

- chopmupoBaHHOCTH COOCTBEHHOH TMO3UIMM IO OTHOMIEHUIO K (PU3HUYECKOMN
uH(popMmaluy, ModydaeMOd |3 pPa3HbIX HCTOYHHUKOB, YMEHHUHU WCIIOJIB30BaTh IM(GPOBHIC
TEXHOJIOTHH JJIS TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIIUN W TMPEACTABICHUS y4eOHOH U
HAYYHO-TIOMYJSIPHONH WHGPOpPMAIUU; PAa3BUTHE YMEHUN KPUTHUECKOTO aHAIM3a MOJTy4aeMoun
uHpOpMaINH;

- OBJIQJICHHE YMEHUSIMH paboTaTh B TPYMIE C BHIMOJHEHHEM Pa3TUYHBIX COIMAIBHBIX
poneli, mIaHWpOBaTh pabOTy TPYNNbl, PAUOHAIBHO pacHpeAeisiTh ACSITeNbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsIX, aJ€KBATHO OLICHWBATH BKJIAJ KaXKJIOIO0 M3 YYaCTHUKOB TPYIIIbI B
pEelIeHNe paccMaTpruBaeMOM MPOOIIEMBI;
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- oBnageHue (cHOpMUPOBAHHOCTH MPEICTABICHUI) MpaBWIAMU 3aNHCH (U3NIECKUX
dbopmyI penbedHO-TOUCHHON cucTeMbl 0003HadeHwuii JI. bpaiins (uist cienbix ¥ c1aboBUASIINX
00yyJaromuxcs).

®usuka (yriayojaeHHbIH yPOBeHb) - TPeOOBaHUS K IPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
yrayOJaeHHOTo Kypca (U3MKHM JOJDKHBI BKJIIOYATh TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
0a30BOro Kypca U JOMOJHUTEIBHO OTPAXKATh:

- ¢c(hopMHpPOBAHHOCTh TOHUMAHUS PONH (PU3MKU B SKOHOMHYECKOH, TEXHOJIOTUYECKOMH,
COLIMATILHOW M ATHYECKOM cdepax AesITeTbHOCTH 4YeJOBEKa; pOjau M MecTa (U3HKU B
COBPEMEHHON HAay4YHOW KapTUHE MHpA; POJIM AaCTPOHOMUU B MPAKTUYECKON IEATEIBHOCTH
4eJI0BEKA U lallbHENIIEM HayYHO-TEXHUUECKOM Pa3BUTHH;

- c(hOpMUPOBAHHOCTh CUCTEMbI 3HAHUH O (PUBNYECKHX 3AKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, JEHCTBYIOIIMX HA YPOBHAX MHMKPOMHUPA, MAKPOMHUDPA U MEraMupa, MPEJCTABICHUN O
BceoOImeM xapakTepe (PM3MYECKHX 3aKOHOB; TIPEJACTABICHUH O CTPYKType IOCTPOCHHS
buznyecKoil TeOpUH, YTO MO3BOJIUT OCO3HATH POJib (DyH/IAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX IPEJCTABICHUAX O NPHUPOAE, MOHATh TIPAHULIBl MPUMEHUMOCTH TEOPHIA,
BO3MOKHOCTH MX IPUMEHEHUS JIJIsl OTIMCAHUS €CTECTBEHHOHAYYHBIX SIBICHHUI U IPOLECCOB;

- cOPMUPOBAHHOCTh YMEHHUS Pa3NIUYaTh YCIOBUS MPUMEHUMOCTH MOJENel PU3NIECKUX
TE€1 W IPOLECCOB (sBIEHUI): HHEpIHUalbHAs CHUCTEMa OTCuUeTa, MarTephalibHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHME, CBOOOJHOE TajaeHue, aOCOJMIOTHO ympyras aedopmanus,
aOCOIOTHO YINPYroe M aOCOIIOTHO HEYIPYroe CTOJIKHOBEHMs, MOJENeH ras3a, >KMIKOCTH U
TBEPAOTro (KPUCTAJUIMUECKOI0) Teja, HJAeaIbHOrO0 ra3a, TOYEYHBIN 3apsij, OJHOPOIHOE
JJIEKTPUYECKOE  TOJIe, OJHOPOJHOE MArHUTHOE TOJe, TapMOHMYECKHE KoJeOaHws,
MaTE€MaTUYeCKUil MAasATHHUK, WJCAIbHBIM NPYXKUHHBII MaATHUK, TapMOHHUYECKHE BOJIHBI,
ueanbHbI KoNeOaTeabHbI KOHTYp, TOHKas JIMH3a; MOJeNed aToMa, aTOMHOTO sapa u
KBaHTOBOM MOJIEJIH CBETA;

- c(hOpMHUPOBAHHOCTh YMEHHS OOBSICHATH OCOOCHHOCTH TPOTEKAHUS (HUZHIECKUX
ABJICHUN: MEXaHUYECKOE JIB)KEHUE, TEIUIOBOE [JBMKEHHE 4YacTHIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOyHOBCKOE MABMKEeHHE, Ouddy3us, HcmapeHue, KUMEeHHEe U KOHJEHcaIus,
IUTaBJIGHUE M  KPUCTAIM3alUsl, HANpPaBICHHOCTh TEIUIONEpeNaun, JJIEKTpU3aluu Tell,
DKBUIIOTEHIIMAIILHOCTH MTOBEPXHOCTHU 3apsSKEHHOTO MPOBOJHHUKA, JIEKTPOMAarHUTHON MHAYKIIUH,
CaMOMHJIYKIMH, 3aBUCUMOCTH CONPOTHBIICHHS IOJYIOPOBOJAHUKOB p- MW N-TUIOB OT
TEMIIepaTypbl, pe30HaHca, WHTep(pepeHUn:n BOJH, JAU(PPAKIHUU, AUCHEPCUH, TOJHOTO
BHYTPEHHEro OTpakeHus. (otoddpdexr, Gusnueckue NPUHIMNBI CHEKTPAIbHOTO aHalu3a U
paboThI na3zepa, aiabda- u OeTa-pacnaabl sjep, raMMa-u3irydeHue sjep;

- chOpPMUPOBAHHOCTb YMEHHH MPHUMEHSTh 3aKOHBl KJIACCUYECKOW MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKH M TEPMOJUHAMHKH, 3JIEKTPOAUHAMMKH, KBAaHTOBOM (U3MKKM  AJs
aHaiM3a U OOBSCHEHMS SBICHUH MHKPOMHpa, MAaKpOMHpa M Meramupa, paziudarh yCIOBHS
(rpaHuLbl, 00JACTH) NPUMEHHUMOCTH (DU3MUECKHUX 3aKOHOB, MOHHMMATh BCEOOIIMH XapakTep
(yHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXPaHEHHUs MEXaHHMYECKOW SHEPrhH, 3aKOH COXpaHEHMS
MMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHs, NEPBBIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUs
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs DHEPrMM) M OTPaHUYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUYECKHE MPOLECCHI, UCTONb3Ysl OCHOBHBIE MOJIOXKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTH MEXaHWYECKOTo JBUXKEHHS, (OopMyJibl
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIDKEHHUSA, mpeoOpazoBanHus [anmunes st ckopocTd U
nepeMenieHus], Tpu 3aKkoHa HploToHa, MpUHIIMIT OTHOCUTENbHOCTH ["anmuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIYJbCa M MEXaHWYECKOW SHEPruu, CBSI3b pabOThl CHUJIBI C
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U3MEHEHHEM MEXAHWYECKOW SHEpPIMM, YCJIOBMsI PAaBHOBECHUS TBEPIOTO TEJA; CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a CO CPeHEN KMHETUYECKON SHEPruel TEMIOBOTO IBUKEHUS W KOHUEHTpALUEN
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEIAHEM KMHETUYECKOM DHEPrUeH ero 4acTull,
CBS3b JIABJICHMS MJICAJIBHOTO ra3a C KOHLIEHTPAaLMEHW MOJIEKYJI M €ro TEMIIEpaTypoH, ypaBHEHUE
MenneneeBa-Knanelipona, nepBeli 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHCHMsI DHEPIMHM B
TEIUIOBBIX IPOILIECCAaX; 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
NOTEHLIUAIBHOCTD JIEKTPOCTATUYECKOTO 1OJIsI, IPUHLUI CYNEPIIO3ALNN dIEKTPUUECKUX MTOJIEH,
3akoHa Kyiiona; 3axkoHbl OMa 11 yyacTKa LU U U1 3aMKHYTOM DJIEKTPUYECKOU LIETH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH  DJIEKTPOMArHUTHOW MHAYKIMM, @paBwiIo JleHna, mocTyiaTsl
CHEIMAJIbHOM TEOpUM OTHOCUTEIBHOCTH OWHINTEHA, ypaBHEHUE ONHIITEHHA JU1sL
dororddekra, mepBeIil 1 BTOpoii noctynatel bopa, mpuHIMn HeonpeaeneHHocTH | elizenbepra,
3aKOH COXPAaHEHMs 3apszla, MAacCOBOIO 4YHMCJIA W DHEPIMM B SICPHBIX pPEaKLUMsIX, 3aKOH
PaaMOAaKTUBHOIO pacnaza;

- Cc(OPMHUPOBAHHOCTh YMEHUH NPUMEHATh OCHOBOIOJAraloIie aCTPOHOMHUYECKHUE
HOHATUS, TEOPUH U 3aKOHBI JJIS aHAJIM3a U 00bSICHEHUS] (U3NUECKUX MPOLIECCOB MTPOUCXOIALINX
Ha 3Be3/1aX, B 3BE3JHBIX CUCTEMAaX, B MEXIaJlaKTHMUECKOW cpeze; ABMKEHHs HEOECHBIX Tell,
3BOJIIOLIMM 3Be31 U Beenennolii;

- copMHPOBaHHOCTP YMEHHH HCCIENOBATh M aAHAIM3UPOBATH pa3sHOOOpa3HbIE
¢uznueckue SBIEHUS U CBOIICTBa OOBEKTOB, MPOBOJUTH CAMOCTOSITEJIbHBIE HCCIIEIOBAHUS B
peaIbHBIX U JIADOPATOPHBIX YCIOBMSIX, YUTATh U aHAJIM3UPOBATh XapaKTEPUCTUKU NMPUOOPOB U
YCTPOUCTB, OOBSICHITH IPUHIUITBI UX PAaOOTHI;

- cOPMHPOBAHHOCTh  MNPEJACTaBIEHUI O MeToJaxX IOJyuyeHHUs  Hay4HbIX
ACTPOHOMMYECKMX 3HAHMM; BIaJeHUE YMEHHUSIMHU CaMOCTOSTEIbHO (OPMYIMPOBATH ILIEJIb
uccieioBaHus (MPOEKTa), BBIABUIATh THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOLIMX
(GU3NUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IIPOBEPATh UX SKCHEPUMEHTAIbHBIMHU CPEACTBAMU;
IUIAHUPOBAaTh W MPOBOJUTH (PU3MUECKHE HKCIEPUMEHTHI, ONUCHIBATH U aHAJIM3UPOBATH
MOJIyYEHHYI0 TpPU BBINOJIHEHUN HKCHEPUMEHTAa HHQOPMAIMIO, ONpPENEIsTh JOCTOBEPHOCTh
IIOJIyYEHHOTO pe3yJIbTaTa;

- ¢(OpMUPOBAHHOCTh YMEHHS peIlaTh pacUeTHbIE 3a/1a4l C SIBHO 33JJaHHOW U HESIBHO
3aJaHHON (pu3MUecKOod MOJENIbI0: Ha OCHOBAHWHM aHAlIM3a YCJIOBUS BBIOMpaTh (huznueckue
MO/IeNIM, OTBEYAOIME TPEOOBAHUAM 33/1a4H, IPUMEHATh (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
HOCTYJIaThl (PU3UYECKUX TEOPUIl NPH HCIOJIB30BAaHMM MAaTEeMaTHYECKUX METOJIOB peIIeHUs
3a/1a4, IPOBOJUTH PAacUyeThl HA OCHOBAaHMU MMEIOIINXCS JIaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBAaTh METO/BI PELIECHUS C YUYETOM IOJYYEHHBIX PE3yJIbTATOB; PEIIATh KAUECTBEHHBIE
3a/1a4M, TpeOyromre NPUMEHEHHs 3HAaHUM 13 pa3HbIX Pa3/esioB LIKOJIBHOIO Kypca (GU3HMKH, U a
TaK)K€ MHTErpaluy 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHOHAYUHOTO IMKJIA: BBHICTPaNWBATh
JIOTUYECKYIO IIETIOYKY PACCYXKACHUN C ONMOPOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

- c(OpMHPOBAHHOCTh YMEHUH aHAIM3UPOBATh M OIIEHHWBAThH MOCIEICTBHS OBITOBOM M
IPOM3BOJICTBEHHOHN JIEATENIbHOCTH YEJIOBEKA, CBA3aHHOW ¢ (PU3MUYECKUMM IPOLIECCaMH, C
MTO3ULIUN JKOJIOTUYECKOU 0€3011aCHOCTH; IIPEICTaBICHUM 0 palnoHaIbHOM
IIPUPOIONIOIB30BAaHNH, A TAKKE Pa3yMHOM HCIOJIb30BaHUU JOCTH)KEHUH HAyKH W TEXHOJIOTUH
JUTSL TAIbHEWIIETro pa3BUTHSI YEIOBEYECKOro 00IIeCTBa;

-OBJIQICHHE Ppa3MYHBIMU  crocoO0amMu  paboTbl ¢  uHpopManuedl  (pusnveckoro
COJIEp’)KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHM, pa3BUTHE
YMEHHM KPUTUYECKOTO aHaIN3a U OLEHKU JOCTOBEPHOCTH IMOJIy4aeMoil uHpopmanuu;
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- OBJIQJICHUE OPraHU3AallMOHHBIMU U I103HABATEIbHBIMU YMEHUSIMH CaMOCTOSITEIIBHOTIO
npuoOpeTeHus] HOBBIX 3HAHMM B TPOLECCE BBIMOJHEHHS IPOEKTHBIX U  ydeOHO-
UCCIIEIOBATEIbCKUX paboT, yMeHHAMH paboTaTe B TPyNNE C BBIIOJHEHUEM pPa3IMYHBIX
COLHMAIIBHBIX POJICH, INIAHKUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACHPEACTATH IEATEILHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOr0 M3 YYaCTHUKOB TPYyMIbl B
pelleHne paccMaTpUBaeMoi MpoOIeMBl;

- cOpMUPOBAHHOCTb MOTHUBALIMU K Oynymied npodeccuoHaIbHON AEsITeNbHOCTH IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

OK 01.BwiOupates cmocoObl pemieHus 3aaad  Npo(EeCcCHOHATBHON  JIeATeITbHOCTH
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02.Mcnonbp30BaTh COBPEMEHHBIE CpPEJACTBA IIOMCKA, aHajlW3a M HHTEpIpETalUU
uHpopMauu ¥ UHPOPMALMOHHBIE TEXHOJOTMU JJS BBIIOJIHEHHUS 33134 MpodecCHOHATBLHOU
JESTEIIBHOCTH.

OK 03.1InmanupoBaTh U pea30BbIBATh COOCTBEHHOE MPO(PECCHOHAIIBHOE U JIMYHOCTHOE
pa3BUTHE, TMPEIINPUHUMATEIBCKYIO JAEITeIbHOCTh B MPOQecCHOHANBbHON cdepe, HUCIONIb30BaTh
3HaHUA M0 PUHAHCOBOM IPAMOTHOCTHU B PA3JIUYHBIX KU3HEHHBIX CUTYAIIHAX.

OK 04.3¢dexTrBHO B3aMOIEIICTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05.OcymiecTBisiTh YCTHYKO M NMHUCbMEHHYK0 KOMMYHHUKAILIMIO Ha TOCYJAapCTBEHHOM
a3bike Poccuiickoil ®exepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O
KOHTEKCTA.

OK 07.CopnelicTBOBaTh  COXPAaHEHHUIO OKpYXaloLIeW Cpenbl, pecypcocOepeKeHuIo,
OPUMEHSTh 3HaHUS OO0 W3MEHEHUWU KIUMaTa, MPUHIUIB OEpeKIMBOrO MPOU3BOACTBA,
3¢ (peKTUBHO NeICTBOBATH B YPE3BBIYAIHBIX CUTYyAITHSIX.
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5. TemaTuyeckuii JIaH U cojep:kaHue yueoHoi nucunminabl @U3UKA

HaumeHnoBaHue Copaepxxanue y4e0HOro MaTepuaJia, JabopaTopHble padoThl M NPAKTHYECKHE 3aHATHSA, caMocTosiTelbHast | O0beM 4acoB Yposenn
pa3iesioB U TeM padoTa 00y4aouuxcs /3a4. el1. 0CBOEHHS
1 2 3 4
BBenenmue. Conep:xanue yueOHOro MarepuaJa: 4
Du3nKa U MeTOABI Oumsnka — (QyHIaMeHTanbHas HayKa o Mpupojae. EcTecTBeHHO-HAYYHBIM METOZ MO3HAHUS, €TO BO3MOXXHOCTU U 2 1,2
HAYYHOI0 MO3HAHMA | IPAaHMLBI IPUMEHUMOCTU. DKCIEPHUMEHT U TEOPHs B IIpoLiecce MO3HAHUS IPUPOAbl. MonenupoBanre HU3NIECKUX
SBJICHUH W TpolueccoB. Poib 3KclepuMeHTa U TEOpUH B Ipolecce Mo3HaHus Npupoabl. Ousnueckas BeTUUMHA.
Ousznueckre 3aKoHbI. [paHHIBI MPUMEHUMOCTH (U3MUECKUX 3aKOHOB M Teopwid. [IpWHIMII COOTBETCTBHSI.
[onstre o pusmueckoi kapTrae Mupa. [lorpentHocTn n3MepeHnit PU3NIECKUX BETHIrH. 3HAYeHNE
(bu3uKy pu ocBoeHNH crnenuanbHocTet CI10
JladopaTtopHas pa6ora Nel «OnpeneneHre MIOTHOCTH TBEPJOTO TEIay 2 2,3
PA3JEJ 1. MEXAHHUKA 14
Tema 1.1 Conep:xaHue yueOHOr0 MaTepuaJa: 4
OcHoBBI KHHEMATHKH | MexaHnuecKoe JBIKEHHE U ero BUabsl. MarepuanbHas Touka. CKalspHbIC U BEKTOpHBIC (hYU3MUECKHE BEINYUHEI. 2 1,2
OTHOCHTENFHOCTh MEXaHUIECKOTO ABIKeHus. Cuctema otcuera. [IpuHuun otHocutenbHOCTH ["amunes. CiocoOb!
onucanus ApwxkeHus. Tpaekropus. [Iyte. Ilepemenienrne. PaBHomepHOe npsMonuHeitHoe aABmkeHue. CKOpOCTb.
YpaBHEHUE JBUKECHUSL.
MrHoBeHHass W CpeaHssi CKOpPOCTH. YckopeHue. I[IpsMonuHelHOe ABWMIXKEHHE C TIOCTOSHHBIM YCKOPEHHUEM.
JIBI>KEHME ¢ MOCTOSHHBIM YCKOpeHHeM CBOOOTHOro mnajieHus. PaBHOMEpHOE JBIKEHHE TOYKU MO OKPY>KHOCTH,
yrioBasi ckopocts. LlenTpocTpemutenbHoe yckopenue. KunemaTrka abcosIloTHO TBEPAOrO Tea
JlabopaTopHo-npakTHuecKas padora Ne2 «OnpeneneHue napaMeTpoB paBHOYCKOPEHHOTO IBHKEHUS» 2 2,3
Tema 1.2 Coaepsxanue y4eOHOro MaTepuaJa: 4
OcHOBBI THHAMHKH OcHoBHas 3agada quaaMukn. Crta. Macca. 3akosbsl Mexanukn HerotoHa. 2 1,2
Cuutbl B ipupoze. Cuia TSHKECTH U CUJ1a BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOTO TAroTeHus. [lepsas 2 12
KOCMHUYECKasi CKopocTh. JIBIkeHue TutaneT U Maiblx Ten ConHeuHol cuctemsl. Bec. HeBecomocTs.
Cunel ynpyroct. CUIIbl TpEHHUSI
Tema 1.3 3akoHbl Conep:xaHue yueOHOro MaTepuaJa: 6
COXpaHECHUA B Nwmmynbe Tena. UMimynbe critbl. 3aKOH COXpaHeHHs] UMITyJIbca. PeakTHBHOE IBIKEHHE. 2 1,2
MeXaHHMKe Mexannueckas paboTta u MomtHocTh. Kunetnueckas sneprus. [loTeHnmansHast sHeprus. 3aKOH COXpaHEHUS 2 1,2

MEXaHUYECKOU SHCPruu. PaboTa cHIIbI TSKECTH U CUJIBI YOpyrocrtu. KOHCCpBaTI/IBHLIC CHIJIBI. HpI/IMCHeHI/Ie
3aKOHOB COXpaHCHMH. Hcnonns3o0Banne 3aKOHOB MEXaHUKH JUIA 00BSICHEHNS JABWXCHHUA HEOECHBIX TEI U JUISL
Pa3BUTUA KOCMHUYECKUX HCCHeﬂOBaHHﬁ, TpaHHUIbI IPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. HpaKTI/I‘-IeCKOC
MIPUMCHCHUC (1)I/ISI/I‘{CCKI/IX 3HAHHH B HOBCGZ[HCBHOﬁ JKU3HU JJI1 UCITOJIBb30BaHUA NPOCTBIX MEXAHU3MOB,
HWHCTPYMCHTOB, TPAHCIIOPTHLIX CPCACTB
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IIpakTuyeckast padora Nel 2 2,3
Pemrenne 3amau ¢ mpodeCCHOHATBEHOM HAPaBICHHOCTHIO IO pasaeny «MexaHuKay
PA3JIEJ 2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA 30
Tema 2.1 OcHOBBI Coaepsxanue yueOHOro MaTepuaJa: 10
MOJIEKYJISIPHO OCHOBHBIE TTOJIOXKEHUS MOJIEKYJIIPHO-KHUHETHYECKOH Teopuu. Pasmepsl 1 Macca MOJIEKyI M aTOMOB. bpoyHOBCKOe 2 1,2
- KHHETHY€eCKOii nerkerre. CHITBI B SHEPTHSI MeXMOJIEKYIIPHOTO B3anMoieicTBHs. CTpoeHne ra3000pa3HbIX, KUIKAX H TBEPIBIX
Teopun ten. Mneanwsusiii ras. asnenue raza. OCHOBHOE yYpaBHEHUE MOJIEKYIISIPHO-KUHETUYECKON TEOPUH Ta30B.
Temmepatypa u ee n3mMepeHne. AOCOIIOTHEIN HyJIb TeMIepaTyphl. TepMoarnHaMIdecKas ImKajia TeMITepaTyphl. 2 1,2
Temnepartypa 3Be31. ['a30Bble 3ak0Hbl. MoJisipHasi ra3oBas MOCTOSIHHASL.
CKOpOCTH JABIKECHHSI MOJICKYJI U UX U3MEPEHHE. Y PaBHEHUE COCTOSHUS UACAIBHOTO Ta3a. M30mporieccsl u ux 2 1,2
rpadukm.
JlabopaTopHasi padora Ne3 2 2,3
«3yuenue n3orepmudeckoro msonpouecca. [Iposepka 3akona boiinst — Mapuorray
IMpakTnyeckas padora Ne2 Pemenue 3a1a4 ¢ npodecCHOHANBHON HanpasieHHOCTHIO 1o TeMe MKT 2 2,3
Tema 2.2 OcHOBBI Conep:xaHue yueOHOro MarepuaJia: 6
TePMOIMHAMHUKH BryTpenHss sHeprus cucteMbl. BHYTpeHHssI SHeprus uacanbHoro raza. Pabora u Teriora 2 1,2
Kak (opMEBI TiepeIauu SHepPruu. TeII0eMKOCTh. Y IeNbHAs TEIIOEMKOCTh. KOTHMYecTBO TEIIIOThl. Y paBHeHHE
TEIIOBOro OasiaHca.
IlepBoe Hauano TepmoauHAMUKH. ArabaTHBIN nporiecc. Bropoe Havano TepmonuHamuku. [IpuHmIm geicTus 2 1,2
TeroBoi MamnHel. TeruoBsle ABurarenu. KI1/] temnoBoro asurarens. XoaoauiabHble MalIuHbl. OXpaHa
MIPHUPO/IBI
IIpakTHyeckass padora Ne3 2 2,3
Pemenue 3a1a4 ¢ npodeccHoOHATLHOW HATPAaBIEHHOCTHIO 10 TeMe OCHOBBI TEPMOTUHAMHUKH.
Tema 2.3 Arperatusie | Comep:kaHue y4eOHOIO MaTepuaJa: 12
COCTOSIHMA BelecTBa U | Mcnapenue u koHaeHcanus. HachIeHHbIH ap U ero cBoicTBa. AOCOIIOTHAS U 2 1,2
(pazoBble mepexoabl OTHOCHUTEJIbHAS BIIAXKHOCTH BO3yxa. [IpuOOpHI Jtst onpeiesieHus BIIaXKHOCTH Bo3ayxa. Touka pocel. Kumenue.
3aBUCHMOCTH TEMIIEPATyphI KHIIEHHUS OT aaBlieHus. Kputnueckoe coctosiHue Benectsa. [leperpeTsiii map u ero
WCIIOJIb30BaHNE B TEXHUKE.
XapakTepuCTHKA KUIKOTO COCTOSHUS BetecTBa. [I0BepXHOCTHBIN CIIOW KHUIKOCTH. DHEPTHUS TOBEPXHOCTHOTO 2 1,2
cios. bimxauit mopsinok. [loBepxHocTHOE HaTspkeHrne. CMadnBanue. SIBICHNS HAa TPAHUIIE KUIKOCTH C TBEPABIM
TenoM. KanuiisipHeie siBICHMSL.
XapakTepucTHKa TBEPAOTr0 COCTOSIHUS BemecTBa. Kpucrannudeckne u amopdHble Tena. YIpyrue CBOWCTBa 2 1,2

TBepAbIX Tell. 3akoH ['yka. Mexannueckue cBoicTBa TBepAbIX Tell. [Inactuueckas (octarounas) aedopmanus.
TennoBoe pacmupenue TBepAbIX Ten u xuakocteil. Koaddunment nuneiinoro pacmmpenns. Koagduument

19




00BEMHOTO pacuIupeHus. Yuer pacupenus B Texauke. [Inasnenue. Y aenpHas
TertoTa masiaeHus. Kpucrammmsanus. [Ipaktideckoe mpuMeHeHHEe B TTIOBCEAHEBHOM KU3HH (PU3NICCKUX 3HAHUI
0 CBOMCTBaX ra3oB, >KHJIKOCTEH U TBEPABIX TEI

IpakTnyeckas padora Ned Pemenue 3amau ¢ npodecCHOHANBHON HAIPAaBICHHOCTHIO TI0 TeME ATperaTHbIe
COCTOSIHUSL.

2,3

JlaboparopHas pa6ora Ne4 «OnpenencHue BIRKHOCTH BO3AYXay

2,3

JlagopaTopHas padora NeS «Onpenenenue ko3hOUIMEHTA TOBEPXHOCTHOTO HATSHKEHUS BOJIBDY

N

2,3

Oo6o00maommuii ypok «MonekynsipHas GU3UKa U TEPMOJAWHAMUKA

2,3

PA3JIEJI 3. JIEKTPOAMHAMUKA

20

BJICKTI)I/I'ICCKOC moJie

Tema 3.1

Conep:xaHue yueOHOr0 MaTepuaJa:

10

OnexTpu3anus Tel U e€ MposABIeHUs. DIeKTpudeckuil 3apsaj. [IBa Buaa anekTpuueckux 3apsaaos. [poBonnuky,
JTUBNIEKTPUKH U TTOTYTPOBOAHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUH 3aps/l. 3aKOH COXpPaHEHHUS dJIEKTPHUUECKOTO
3apsaa.

1,2

Bzaumoneiictue 3apsaoB. Toueunslie 3apsiapl.  3akoH KynoHa. DnekTpudeckoe nonie. Ero aeiictBue Ha
aeKTpuyeckue 3apsbl. Hanmpsok€HHOCTD anekTpudeckoro nos. [IpoOHbIi 3apsin. JIuaun HanpsokEHHOCTH
3JIEKTPUYECKOrO 1MoJs. [I0TeHInanbHOCTh 3JEKTPOCTATUYECKOTO N0JIs1. Pa3HOCTh NOTEHIIMAIOB

U HanpspkeHue. IloTeHnmanbpHas S9Heprus 3apsaa B 2JEKTpOCTaTHIecKoM noje. [loTeHnuman aIekTpocTaTHIecKOro
noJisl. CBA3b HANPSDKEHHOCTH OIS U Pa3HOCTH MOTEHLIHUAIOB IS 3JIEKTPOCTATHUECKOro Mo (KaKk OJTHOPOJIHOTO,
TaK U HEOJHOPOIHOI0).

1,2

[IpuHuun cynepno3uuuu 3nekTpudeckux nojuei. Ilone Toueunoro 3apsana. OgnoponHoe none. [lone paBHOMEPHO
3apsbkeHHOH cepsl. [lone paBHOMepHO 3apsbkeHHOTro mapa. [loje paBHOMEpHO 3apsKeHHON OecKOHeUHOH
riockocT. KapTuHbl TUHMNA HAPSHYKEHHOCTH 3TUX IMOJIEH M SKBUIIOTEHIIMAIBHBIX TOBEpXHOCTEN. [IpoBOTHUKY B
3JEKTPOCTATUYECKOM II0JI€. Y CIIOBUE PABHOBECHS 3apsiOB. JJUDIIEKTPUKH B dJIEKTPOCTATUYECKOM IIOJIE.
JmsnexTpudeckas IpOHUIIAEMOCTh BEIIECTBA.

1,2

Konnencarop. 91eKTpoE€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOT0 KOHAeHcaTopa. [lapamiensHoe
coeJIMHEeHHNe KOHeHcaTopoB. [locaeoBaresibHOE COSIMHEHUE KOHIEHCATOPOB.
OHeprust 3apsLKeHHOr0 KOHJIEHCaTopa.

1,2

IlpakTnyeckas padora NeS Pemenue 3a1au ¢ npoecCHOHATBHON HANPaBIESHHOCTHIO IO TeMe DIIEKTPOCTATHKA

2,3

Tema 3.2 3aK0oHBI

MMOCTOSAHHOI'O
TOKa

Coaepsxanue y4eOHOro MaTepuaJa:

10

VYcnoBus, HEOOX0AUMBIE )i BOSHUKHOBEHHUS U TIOJICPIKAHUS JIEKTPUUECKOro Toka. Cuila TOKa U TNIOTHOCTh
TOKA. 3aBUCUMOCThH JIEKTPUYECKOTO COMPOTUBIICHHS OT MaTepHaa, JJIMHBI U TUIOIIAAH MTOTIEPEYHOTO CCUCHUS
MPOBOJIHUKA. 3aBUCUMOCTD JJIEKTPUISCKOTO COIIPOTHUBIICHUS IIPOBOTHUKOB OT TEMIIEpaTyphl. TeMIiepaTypHbIii
ko3¢ uIeHt conporusiicHus. CBepXIPOBOAUMOCTb.

1,2

3akon Oma 15 y9acTKa IMenu. DJISKTPOABIKYIIAs CrJla MCTOYHMKA TOKa. 3akoH OMa ISl HOJTHOM IIETIH.

1,2

JlabopaTtopHas paGora Ne6 Ilenu mocTOSIHHOrO TOKA .

2,3

JlaGopaTopHasi padora Ne/ OmnpeneneHue yIeJbHOrO CONPOTUBICHHUS IPOBOIHUKA

2,3

JlaGopaTopHasn padora Ne8 l3mepenue DJIC v BHyTpEHHETO CONPOTHUBIICHHS HICTOYHUKA TOKA.

NINININ

2,3

20




Hroro 3a 1 cemecTp

68

JlaGopaTopHble paGoThl 16
IIpakTHyeckne padboThl 10
PA3JIEJI 3. QJIEKTPOJJMHAMUMKA 32
Tema 3.2 3akoHbI Coaepsxanue yueOHOro MaTepuaJa:
NMOCTOSTHHOT 0 OnekTpuyeckue nenu. [TapaniensHoe U NoCne0BaTeIbHOE COEAMHEHNE TPOBOHUKOB. 2 12
TOKAa IIpakTuyeckas padora Ne6 Permenue 3a1a4 1Mo TeMe 3aKOHBI ITOCTOSIHHOTO TOKA. 2
PabGoTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. TerroBoe nefictBue Toka. 3akoH Jkoymsi—Jlenmna. 2 1,2
JlaGopaTopHasi padora Ne9 lccnenoBanue 3aBUCHMOCTH MOLIHOCTY JIAMITBI HAKAIMBAHUSI OT HaNpsDKEHHUS Ha € 2
3aKUMaXx.
Tema 3.3 Conep:xaHue yueOHOro MarepuaJia: 8
DJIEKTPUYECKHI TOK B | DJICKTPUYCCKHI TOK B METAJIaX, B AJIEKTPOIUTAX. DIEKTPOIN3. 3aKOH 3j1eKTpoin3a Dapazes. 2 1,2
Pa3JIMYHBIX cpeAax ONeKTPOXUMHUYECKHIH SKBUBAJICHT.
OnekTpuyecKuil TOK B ra3ax, B BakyyMme. Bujpl ra3oBbix pa3psiioB. TepmoasekTpoHHas aMuccusi. [1na3ma. 2 12
DNEeKTpUUECKHHA TOK B OIynpoBoaHuKax. CoOCTBeHHas M MpUMecHas MpoBogUMOocCTH. P-n mepexoa. [Ipumenenne 2 1,2
NOJIYIPOBOAHHUKOB. [107yIIpoBOJHUKOBEIE TPHOOPHI
IIpakTuueckas padora Ne7 Pemenue 3a1a4u ¢ mpodeccHoHaI-HOM HATPaBICHHOCTHIO 110 TEME 2 2,3
Tema 3.4 Conep:xanue yueOHOro MaTepuaJa: 8
MarsurtHoe noJe BekTop MHAYKIMU MarHMTHOTO 110Jis1. HanmpsskeHHOCTh MarHUTHOTO 110JIsl. . MarHUTHBIA IOTOK. 2 1,2
JleificTBre MarHATHOTO ITOJIS1 HA MPSIMOJIMHEWHBIN IPOBOJHUK ¢ TOKOM. B3anmoneiictBue TokoB. Cuna Ammepa. 2
ITpumenenue cunsl AmnepaPabora 1o nepemenieHuo NpOBOAHNKA C TOKOM B MarHUTHOM ToJie. JleficTBue
MAarHUTHOTO MOJIS Ha NBIKyImiics 3apsia. Cuna Jlopernma. [Ipumenenue cuisl Jloperma. Onpenenenue yaeasHOTO
3apsia.
MarnuTHble CBOHCTBA BellecTBa. MarHuTHas npoHuaeMocTb. ColHeYHasi aKTUBHOCTD U €€ BIMSIHUE Ha 3eMITIO. 2 1,2
MaruutHbie 0ypu
IpakTuyeckasi padora Ne§ Perenue 3a1a4 ¢ npodeccroHaIbHON HANPABICHHOCTHIO 10 TeMe MarHuTHOE 1oJie 2 2,3
Tema 3.5 Conep:xaHue yueOHOro MaTepuaJa: 6
DJIeKTPOMArHUTHAsL | SIBIEHHUE 3JIEKTPOMATHUTHOM MHYKIHHY. 2 12
HHAYKIHA O/JIC mHAYKINYU B IBHKYIINXCS IPOBOIHUKAX.
IIpaBuiio Jlentia. 3aKoH IEKTPOMAarHUTHOW HHIYKIINU. BUXpeBoe dnekTpraeckoe moie. SIBieHrne cCaMOMHIYKITHHA. 2 1,2
NHayKTHBHOCTE. DHEPrysi MArHUTHOTO TOJISl TOKA.
B3anMOoCBsI3b ANEKTPHYECKUX U MATHUTHBIX 0JIeH. DIIEKTPOMAarHUTHOE I10JIe
IIpakTnyeckas padora Ne9 Pemenue 3a1au ¢ npodecCHOHATIBHOM HaNpaBJIeHHOCTHIO 10 Teme OMMU. 2 2,3
O06o06aronmil ypok « MarHuTHOE moJie. DJIeKTPOMArHUTHAS HHLYKIUS 2 2,3
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PA3JEJ 4. KOJIEBAHUSA U BOJIHbBI 20
Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJa: 8
MexaHn4ecKue Konebarenpaoe nemwkenue. ['apmonndeckue konebanns. CBoOOMHBIE MexaHndeckne konebanwus. [IpeBparmieHne 2 1,2
K0J1e0aHHsl U BOJIHBI | DHEPTHU NPU KOJIeOaTeIbHOM JiBMKeHHH. CBOOOIHBIC 3aTyXalOUIMe MEXaHHIeCKHE KOJIeOaHusl.
MartemaTuueckuii MasiTHUK. [Ipy>kKHUHHBIN MasTHUK. BeIHYK/IeHHBIE MeXaHn4ecKue Konebanus. Pe3oHaHc. 2 1,2
ITonepednsle 1 MPOAOIbHBIE BOJTHBI. XapPaKTEPHUCTHUKU BOJTHBI. 3BYKOBBIE BOJIHBL. YIIBTPa3BYK M €ro IpUMEHEHHE
IpakTuyeckasi padora NelO Perenue 3a1a4 ¢ npodeccuoHaabHON HAPaBICHHOCTHIO 10 TEME 2 2,3
JlagopaTopHasn padora NelO «OnpeneneHue yCKOpEeHUs CBOOOHOTO TIAJICHUS C ITIOMOIIBI0 MATEMaTHYECKOTO 2 2,3
MasITHAKA
Tema 4.2 Conep:xaHue yueOHOr0 MaTepuaJa: 12
daexkrpomaruuTHeie | CBOOOIHBIC 3JEKTpOMarHUTHbIC Kosiebanus. [IpeBpaienne sHepriu B KosedaTebHOM KoHType. Dopmyia 2 1,2
KoJie0aHus U BOIHBI | TomcoHa. 3aTyxarolue 3IeKTPOMAarHUTHbIC KoeOanus. ['eHepaTop He3aTyXarolHX AIEKTPOMarHUTHBIX
KoseOaHuil
BriayxaeHHBIC 25IekTpudeckue koiaeoanus. [lepeMennsiii Tok. I'eHepaTop mepeMeHHOro Toka. EMKOCTHOE 1 2 1,2
WHAYKTHBHOE COMPOTHUBRIIEHUS IEPEMEHHOT0 TOKa. AKTUBHOE CONIPOTHBIIEHUE. 3aKkoH OMa /IS 3JIeKTpUYeCKOn
[EeNH IEPEMEHHOT0 TOKa. . PaboTa 1 MOIIHOCTh TIEPEMEHHOT0 TOKa. Pe30HAHC B AIIEKTPUYECKOH LETH.
Tpancdopmaropsl. Toku BEICOKOH "acTOTHL IloydeHne, mepenada U pactpeneacHie JIEKTPOIHEPT M.
DIIEKTPOMArHUTHOE T10JIe KaK OCOOBIH BUI MaTeprur. DICKTPOMAarHUTHBIC BOTHBEL. CBOHMCTBA ICKTPOMArHUTHBIX 2 1,2
BoJsiH. BubOpatop ['epua. OTKpHITHIIA KosiebaTebHBIH KOHTYD.
N3zo6perenne pagno A.C. [Tonossim. [Tonsitie o paguocsszu. [Ipunmun paguocssizu. [lpumenenue 2 1,2
AJIEKTPOMArHUTHBIX BOJIH.
IIpakTnyeckas padoraNell Pemenue 3amau ¢ mpodeccnoHaIbHONW HANIPABICHHOCTHIO 110 TEME 2 2,3
JlagopaTopHas padora Nell «lccienoBaHue 3JeKTPOMarHUTHBIX KOJIEOAHUI ¢ TOMOIIBIO OCIMJLIOrpaday 2 2,3
PA3JEJ 5. OIITUKA 18
Tema 5.1 Ilpupona Coxaepsxanue yueOHOro MaTepuaJa: 8
cBeTa Toueunslit ncTouyHUK cBeTa. CKOPOCTH paCIpOCTPaHEHUs CBETa. 3aKOHBI OTPAXESHUS U TIPEJIOMIICHUS CBETA. 2 1,2
Conneunsle u nyHHbIe 3aTMeHus. [Ipunanun [oiirenca. [lomHoe oTpaskeHue.
Jlunsel. [TocTpoenue n3obpaxenus B iuH3ax. DopMylia TOHKOH JUH3bL. Y BEJIMYCHUE JIMH3bI. [ 1123 Kak 2 1,2
orntryeckas cucrema. Onrudeckue npuOopsl. Teneckomnbl. Crna
cBeTa. OcBeEHHOCTh. 3aKOHBI OCBEIIEHHOCTH
IlpakTuyeckas paboraNel2 Pemenue 3agau ¢ nmpodeccnoHaIbHON HAPABICHHOCTHIO MO TeMe «OnTukay 2 2,3
JlagopaTopHas padora Nel?2 «OnpejeneHue Mokasarelis MpeJOMJICHHsI CTEKIa» 2 2,3
Tema 5.2 BotnoBeie | Copep:kaHue y4eOHOT0 MaTepHaJa: 8
CBOIICTBa cBeTa Untepdepenuns ceera. KorepeHTHOCTH cBETOBBIX J1yueil. UHTepdepenuns B ToHkuX mieHkax. Konbia HeroToHa. 2 1,2

Hcnionb3oBanue nHTEphEpeHIMN B HayKe H TexHuke. JJudpaknus ceera. J{udpakius Ha 1Ienn B TapajuIeIbHBIX
nydax. Iudpaknuonnas pemerka. [lonstue o ronorpadun. [onspuszamnus nonepeunsix BoiH. [onspuzanms
cBeta. /IBoitHoe myuenpenomienue. Ioaspounssl.
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Hucnepcus cBera. Buapl nznydyennii. Buasl criektpos. CriekTpbl ncnyckanus. CHeKTpbI MOTIO0MIESHHS. 2 1,2
CrekTpaibHbIit aHam3. CreKTpatbHbIC KIIACCHI 3BE31. Y IbTpadroiIeToBoe n3nydeHue. Mudpakpacuoe
nznydenue. Penrrenosckue nyun. x mpupoaa u cBoiictia. lllkana 31eKTpOMAarHUTHBIX 3JTyUeHHN
JlaGopaTopHasi padora Nel3 «OnpezaesneHue JUIMHBL CBETOBOM BOJIHBI C MOMOIIBIO AU(PAKIMOHHON PEHISTKUY. 2 2,3
JlaGopaTopuasi padora Nel4 «HabGironeHne CIIONIHOTO U IMHEWYaTOro CIIEKTPOBY 2 2,3
Oobo0bniaromuii ypok mo teMe «OnTuka 2 2,3
PA3JEJI 6. KBAHTOBASA ®U3UKA 12
Tema 6.1 KBantoBass | CoxgepskaHue yueOHOro MaTepuaJa: 4
ONTHKA KBanToBas runotesa [Inanka. TennoBoe nznydenue. KopnyckynspHo-BonHOBo#H AyannsM. @oronsl. 'nnoresa ae 2 1,2
Bpoitnst 0 BoMHOBEIX cBolicTBax dactuil. COOTHOIICHUE HeolpeneneHHoctei [ eitzenoepra. JlaBeHne cBera.
Xumnueckoe aericteue ceera. OnbiTel [1.H. Jlebenera u H.J. BaBunosa
®otorddexT. YpaBHenue DitHireiiHa 1 poTodddekra. Buemnnit portosnextpudeckuit 3¢pdext. BHyTpennmii 2 1,2
doTorpdext. Tumbpl HoTOIIEMEHTOB.
[Tpumenenue potoaddekra
Tema 6.2 ®uznka Copep:xaHue yu4e0HOr0 MaTepuaJia: 8
aToMa M AaTOMHOI'0 PazBuTHE B3MNIAI0B HAa CTpOCHUE BelIecTBa. Mojeau CTpOSHHsI aTOMHOTO sIipa. 3aKOHOMEPHOCTH B aTOMHBIX 2 1,2
saapa CITeKTpax Bomopona. SnepHas moxens atroma. OmeITe O. Pesepdopma. Moxens atoma Bogopoaa mo H. bopy.
KBanToBsie moctynatsl bopa.
Jlazepbl. PagnoakTMBHOCTH. 3aKOH PaIuOaKTUBHOTO pacnana. PaauoaktuBHbIe npeBpaiieHus. CrocoOs 2 1,2
HaAOIIOICHNSI U PETUCTPAINH 3apsHKeHHBIX yacTull. Ddext BaBminosa — YepeHkosa.
Crtpoenue atoMHOro sifipa. Jledekt Macchl, SHeprus CBSI3M U yCTOHYMBOCTh aTOMHEBIX sifiep. SlaepHble peakiuy. 2 1,2
SlnepHas sHepreTHka. DHEpreTHYecKUil BRIXOA AepHbIXpeakiyii. ViIckyccTBeHHas! paJli0aKTHBHOCTb.
Henenue tsoxensix saep. Lennas saepHas. peakuus. Ypasisemas LenHas peakiys. S nepHblil peakTop. 2 1,2
TepmosinepHbIii cHTe3. DHEprus 38e31. [lonydyenne paanoakTHBHBIX H30TOTIOB U MX TIPUMEHEHHE.
buonornueckoeneicTBie paiiOaKTHBHBIX M3ITydeHUH. DJIeMEeHTaPHbIE YaCTHIIBI
PA3JIEJ 7. Ctpoenne BCEJIEHHOM 6
Tema 7.1 Conep:xaHue yueOHOro MaTrepuaJa: 2
Crpoenne Cosnevnoil | ComHeuHasi cUCTeMa: MJIAHETHI M Mallble Teja, cuctema 3emis—IJlyHa 2 1,2
CHCTEMBI
Tema 7.2 Conep:xaHue yueOHOro MaTepuaJa: 4
IBosnonus Beesiennoii | Crpoenne u sBosronns Comana u 38631, Kimaccudukariust 386371, 3BE31bI 1 HCTOUHUKY UX DHEPTHH. 2 1,2
["anakTuka. CoBpeMeHHbIE IPEJICTABICHHUS O CTPOSHHH U 3BOJIIOLNH BeeseHHoi
JlaGopaTopuas pa6ora Nel5 «J3yueHue KapThbl 3Be31HOTO HeOa». 2 2,3
Hroro 3a 2 cemecTp 88
JlaGopaTopHbie padoThI 14
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IMpakTHYeckue padoThl 14
IK3aMeH 4
KoHcy/IbTanuu K 9K3aMeHy 6

CamocTtosiTesqibHast paboTa K 9K3aMeHY 8
174/4,83

Paboueii mporpamMMoii mperycMOTPEHO BBIMTOJHEHHE OTACIBHBIX BUIOB padoT, CBsI3aHHBIX ¢ Oymymieil mpodeccHoHaIbHON AeATeNbHOCTIO, B hopMe
NPaKTUYECKOM IMOATOTOBKU B 00bEME 54 yacoB
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6. MaTepuaJibHO-TeXHHMYECKOe U Y4eOHO-MeTouYecKoe obecrneyeHue

6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
METOAMYECKOMY O00eclme4YeHUI0 YCJAOBHIl  peajm3allud NPOrpaMMbl  JUCHHILIMHBI
MpearnoyiiaraeT Hajauuue Y4yeOHbIX KaOWHeTa XHUMHUU, B KOTOPOM HMEETCS BO3MOXHOCTH
obecrieunTh CBOOOAHBIN gocTyn B MHTepHET BO BpeMsi y4eOHOrO 3aHATUS W B IEPUOJ
BHEY4EOHOM NeATEIILHOCTH 00YYarOIINXCS.

B cocraB kabuHeToB (PU3MKH BXOIAT Ta00paTOPHH € TAOOPAHTCKOW KOMHATOM.

[Tomerienust kabuHeTOB (U3MKU, XUMHH ¥ OMOJIOTMHU JOJDKHBI YIOBJIETBOPATH TPEOOBAHHSIM
CanutapHo-3nuaeMuoiiornueckux npasuil U1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAILEHBl TUIOBBIM O0OPYZOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHHIX, B TOM YHCIE
CHEIHATM3UPOBAHHON Yy4eOHON MeOenbl0 U CpeiAcTBaMH OOY4YEHHSs, JTOCTaTOUYHBIMH JUIS
BBITTOJIHEHUS TPEOOBAHUH K YPOBHIO IOJTOTOBKH O0YYarOIINXCSL.

B xabuneTtax mMeeTcsi MyJIbTUMEIUITHOE 000pyAOBaHHE, TIOCPEACTBOM KOTOPOTO YYaCTHUKU
0o0pa3oBaTeNnpHOr0 Mpolecca MOTYT MpPOCMAaTpUBaTh BHU3YyalbHYIO HH(pOpManuio 1o dusmke,
CO3J1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB y4ueOHO-METOAMYECKOTO U MaTepUaIbHO-TEXHUUYECKOTO 00ecredyeHus MporpamMmbl
Y4eOHOUW TUCIUTUIMHBI «XHUMHSD) BXOJIAT:

*s MHOTO()YHKIIMOHAIBbHBIN KOMILIEKC MPEToaBaTes;

s HarJIAHBIE MMOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJWIl, TUIAKaTOB, MOPTPETHI BBIIAIOLIMXCS
YYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

s MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE CPEICTBA;

** 3KPAHHO-3BYKOBBIE MTOCOOMS;

** KOMIUIEKT 3JIEKTPOCHAOKEHUSI KaOMHETOB;

** TEXHMYECKHE CPEJCTBA O0yUECHMUS;

*s JIEMOHCTPAIIMOHHOE 000pyI0BaHKE (0OIIEro Ha3HAUYCHUS M TEMAaTHUYECKUE HAOOPHI);

¢ nabopaTopHoe 00opynoBaHHE (0OOIIEr0 HAa3HAYEHUs U TeMaTHYecKHue HaOOphl, B TOM 4YHCIE
JUTS IOCTAHOBKH JIEMOHCTPAIIMOHHOTO M yYEHHYECKOTO IKCTIEPUMEHTA, PEaKTHBHI);

*s CTATHMYECKHE, JMHAMMYECKHE, JEMOHCTpPAllMOHHBbIE M pa3JaTOYHble MOJAEIH, BKJIIOYas
HaTypaJibHbIE OOBEKTHI;

s BCIIOMOTaTelIbHOE 000PYI0BaHUE;

* KOMIUIEKT TEXHHYECKOH ITOKYMEHTAIlud, B TOM YHCJIE TaclopTa Ha CpeICTBa OOydYeHHs,
MHCTPYKIIMU 10 X MCIIOJIb30BAaHUIO U TEXHUKE 0€30MacHOCTH;

e OUOJMOTEYHBIN POH]I.

B OuGmuoteunbrii ¢oHA BXOIAT y4eOHUKH, ydyeOHO-MeToauueckne KomruieKTol (YMK),
00eCTeYnBaOIIME OCBOCHHE YYEOHOW JMCHUIUIMHBI «(PHU3UKA», PEKOMEHIOBAHHBIC WIIH
JOMYIIEHHbIE U HWCHOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa30BaTENIbHBIX OpPraHU3ALUSX,
peanu3yromux 00pa30BaTebHYIO IPOrpaMMy CpeIaHero ooémero oOpa3oBaHHsS B Tpenenax
ocoenus OITOII CITO Ha 6a3ze 0CHOBHOTO 001IeT0 00pa30BaHuUs.

bubmuoreunsii  GoHA CcOmEpPKHUT  (PU3MUECKHE HDHIUKIONEAWH, aTjiachkl, CIOBapH,
CIPAaBOYHHUKHU MO (U3HMKE, XUMHH, OMOJOTHH, HAyYHYI0 U HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
€CTeCTBEHHO-HAYYIHOTO COJICPIKAHMS.

B mporecce ocBoeHHsI mporpamMmbl yuyeOHOM JUCHMIUIMHBI CTYIEHTHI JOJDKHBI HMETh
BO3MOYKHOCTh JIOCTYTIa K DJICKTPOHHBIM yYeOHBIM MaTepHajiaM I10 €CTECTBO3HAHHIO, BKITIOYAS
¢u3uKy, XUMHUIO, OHOJOTMIO, HUMEIOIIMMCS B CBOOOJHOM JlOCTyne B ceTd MHTepHeT
(27EeKTPOHHBIM KHUTaM, IPaKTUKyMaM, TecTaM, MmaTepuaiam EI'D u np.).
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6.2 upopmanuoHHoe odecniedeHne 00yYeHust

OcHoBHAas1 JINTEPATYpPA
MsaxumeB I'. SI. ®usuka. 10-i kmacc : 6a30BbI U yriayOaEéHHBIN ypoBHU : y4ueOHmK / I'. fl.
Mskumes, b. b. byxosues, H. H. Corckuii ; mox penakmueit H. A. IlapdentseBoit. — 10-e u3g.,
crep. — Mocksa : Ilpocsemenue, 2023. — 432. — URL: https://e.lanbook.com. — Pexum
JOCTyTA: TI0 TIOJIITUCKE.

Mskumes I'. SI. @usuka. 11-it kacc : 6a30BbIid U yrinyOnEHHbIN ypoBHHU : yueOnuk / I'. S
Mskumies, b. b. Byxosues, B. M. Yapyrus ; mox penakiueii H. A. IlapdentseBoii. — 11-e u3s.,
crep. — Mocksa : IIpocsemenue, 2023. — 432 ¢. — URL: https://e.lanbook.com. — Pexum
JIOCTYTIA: 110 MOAMMCKE.

Msaxumes I'. SI. ®usnka. 10 kimacce : 6a30BbIid U yriryosieHHblld ypoBHU / . 5. Mskues, b. b.
Bbyxosues, H. H. Corckuii. — 8- u3n. — Mocksa : [Ipocsemenue, 2021. - 432 c. : wi. — 50 9k3.

Msaxkumes I'. SI. ®usuxka. 11 xnacc : 6a30BbIif U yriayOnenssiit yposuu / I'. 5. Mskuies, b. b.
byxosnes, B. M. Yapyrun. — 10-e u3a. — Mocksa : [IpocBemenue, 2022. - 432[4] c. : uin. — 50
IK3.

JlonmoJHuTEeNbLHANA JUTEPATYPA

KacbsinoB B. A. ®usuka. 10-i kinacc : 6a30Bblii ypoBeHb : yueOHuk / B. A. KacbsiHoB. — 11-¢
u3a., crep. — Mocksa : [IpocBemenue, 2022. — 301 ¢. — URL: https://e.lanbook.com. —
PexxnMm noctyma: 1o noanucke.

KacbsnoB B. A. ®usuka. 11-if xmacc : 6a30BbIii ypoBeHb : yueOHUK / B. A. KacesiHoB. — 10-¢
u3a., crep. — Mocksa : [IpocBemenue, 2022. — 288 ¢. — URL.: https://e.lanbook.com. —
PexxnMm noctyma: 1mo noanucke.

7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUYEBHOM JEATEJBHOCTH
KonTtposb 1 orieHka pe3yabTaTOB OCBOCHUS YUEOHOM TUCHIUTITUHBI OCYIIECTBIISICTCS
[IPENOAABATENIEM B IIPOLECCE MPOBEACHUS NMPAKTUYECKUX 3aHIATUN, TECTUPOBAHUSA, A TAKXKE
BBIITOJTHECHU A O6y‘~IaIOHII/IMI/IC${ HWHIUWBHUIYAJIbHBIX 3aIlaHHfI nu HpOMe)KYTO‘{HOﬁ aTTGCTaHHGﬁ.
MeTo/1b1 KOHTPOJISI HAMPABJICHBI Ha MPOBEPKY 00YUAIOIINXCSI:

v — BBINOJIHATH YCJIOBHUS 3IaHUS HA TBOPYECKOM YPOBHE C MPEACTABIEHUEM COOCTBEHHOM
MO3ULUY;

v\ — JlenaTh 0CO3HAHHBIN BEIOOD CIIOCOOOB IEHCTBHI U3 PaHEE U3BECTHBIX;

v —OCYyLIECTBIATH KOPPEKIHUIO (MCIPaBIEHNE) CAEIaHHbIX OMIMOOK Ha HOBOM YPOBHE
npeyaraéMbIxX 3aJ1aHuil;

v — paboTaTh B IPyIIIe ¥ NPEACTABIATH KaK CBOO, TAK U IO3MIIMIO TPYIIIIbI

Conep:xaHue XapakTepuCTHKA OCHOBHBIX BUJOB Y4eOHOH NesATeJbHOCTH | DOPMBI U METOBI

odyuyamomuxcs (Ha ypoBHe yueOHBIX AeiiCTBHIA) KOHTPOJISI M OLEHKH
pe3yabTATOB 00yUeHH s

PA3JEJ 1. MEXAHHUKA

PA3JIEJI 2
MOJIEKYJISIPHASI
®U3NKA U
TEPMOJIMHAMMKA

- ¢(hOopMUPOBAHHOCTb NPEACTABICHUN O POl U MecTe | BxomHoii KOHTPOJIb B

(OM3MKM W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHUHE
MHUpa, O CHCTeMOooOpasywlield poir (GU3UKH B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O
BKIIaJIe POCCHMCKHX U 3apyOeXHBIX YUYCHBIX-(DH3HKOB B
pa3BUTHE HAyKHW, TIOHUMaHHE (PU3UYECKOH CYITHOCTH
HAOJIOJJaeMbIX  SIBJICHHMH MHUKPO-, MaKpO- U Merammupa;

popme:

- TCCTUPOBAHMUA 110
OCHOBOMOJIAraroIIiM
MOHATHSIM AUCLUIUINHBI.
Texkymmii KOHTPOJb B
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PA3JIE] 3.
JIEKTPOIUHAMHUKA
PA3JIEJT 4 KOJIEBAHUSI
¥ BOJIHBI

PA3JIEJL 5. OITUKA
PA3JIEJI 6 KBAHTOBASI
OU3UKA

PA3JIEJ 7. CTPOEHHUE
BCEJIEHHOM

MMOHUMAaHHUE POJTU ACTPOHOMHH B MPAKTHIECKON NEATECITHHOCTH
YeJOBeKa M JaJbHEHIIEeM HayYHO-TEXHHYECKOM DPa3BUTHH,
pou ¢bm3ukn B (HOPMHpPOBAHMH  Kpyrosopa H
(YHKIMOHATHHOW TPAaMOTHOCTH deJIOBeKa IS pPEHICHHUS
MPaKTUYIECKUX 3a]ad;

- c(hOpMHUPOBAHHOCT,  YMEHHH  paclo3HaBaTh
(hu3nueckue sIBICHUA (MPOIECCH) M OOBSICHATH UX Ha OCHOBE
M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE  JBWKCHHE, CBOOOTHOE IMaJicHWE  Tell,
IBIDKCHUE TI0 OKPYXXHOCTH, WHEPIHS, B3aWNMOICHCTBHE TeI,
KoJiebaTepHoe IBIMKCHUE, PE30HAHC, BOJHOBOE JIBIDKCHHCE
nuddysus, OpOYHOBCKOE IBHKEHHE, CTPOCHHUE JKHJIKOCTEH M
TBEPIBIX TEJI, W3MEHEHHE o00beMa Tel TPH HarpeBaHHH
(OXITaXKICHHH ), TEIIOBOE paBHOBeECHE, HCIIapeHHE,
KOHJICHCAITUsSA,  IUIAaBJICHWE, KPUCTAUIM3aIlUs,  KHIICHHE,
BJIIAXKHOCTh BO3yXa, CBSI3b CpedHEH KHHETHYECKOM DHEPTrUH
TEIIOBOTO ABIDKCHUS MOJIEKYJI ¢ aOCONIFOTHOM TeMIepaTypoi,
TTOBBINIICHUE JaBJICHUS Ta3a MPU €ro HarpEeBaHWH B 3aKPHITOM
cocylle, CBSI3b MEXAYy IapaMeTpaMHd COCTOSHHS Taza B
M30IIpoIIeccax; dJICKTPU3aNUs TeJl, B3aUMOJICHCTBHE 3apsoB,
HarpeBaHHWe TIPOBOJHMKA C  TOKOM, B3aUMOJCHCTBHC
MarHuTOB, DIICKTPOMArHUTHAs ~ WHAYKIWA,  JCHCTBHE
MarHUTHOTO TIOJII Ha IPOBOTHHUK C TOKOM W IBIKYIIHHCS
3aps, JJCKTPOMAarHUTHBIC ~ KOJIGOAaHWUS W BOJIHBI,
MPAMOJIMHEHHOE  PacHpoOCTpaHEHHWE CBETa, OTpa)KCHHE,
peIoMyIcHUE, HHTephepeHIrs, TUMPaAKIUI W TOIIPU3ALIHS
CBeTa, JHCICPCUS CBeTa; (POTODIECKTPHUECKUH d(PdekT,
CBETOBOC [IaBJICHHWE, BO3HHMKHOBCHHEC JIMHEHUATOTO CIIEKTpa
aroMa BOAOPONA, CCTECTBECHHAs A HCKyCCTBCHHAs
PagOaKTUBHOCTE;

- BIIAJICHAE OCHOBOIIOJIATAIONUMH  (DH3UICCKUMH
MOHATHUAMHA M BEIMYMHAMH, XapaKTePU3YIONUMHU (hHU3HISCKHEC
IpoIecchl  (CBS3aHHBIMM € MEXaHWYSCKUM JIBIDKCHHEM,
B3aMMOJICHCTBHEM T, MEXaHHYCCKUMH KOJCOAHMSIMH H
BOJTHAMH; aTOMHO-MOJICKYJISIDHBIM CTPOCHHEM BEINCCTBA,
TEIJIOBBIMH TIPOIIECCAMM;, DJCKTPUYCCKUM M MAarHUTHBIM
MOJISIMHM,  DJICKTPUYECKUM  TOKOM,  3JICKTPOMArHUTHBIMH
KOJICOaHHSIMH U BOJIHAMH, ONTHYCCKUMHU SBICHUSAMU;
KBaHTOBBIMH SIBJICHHSIMH, CTPOCHHEM aroMa MW aTOMHOTO
syipa, PaaTdOaKTUBHOCTBIO); BIAJACHHE OCHOBOIIOJIATAIOIIHMHE
aCTPOHOMUYCCKUMU TTOHATHSAMH, TTO3BOJISIOIIIMH
XapaKkTepPH30BaTh IPOIECCH], MPOHUCXOMANINE Ha 3Be3/laX, B
3BE3IHBIX CHUCTEMaX, B MEKTATAKTHYCCKOW Cpelie; JNBIKCHHE
HEOCSCHBIX TEJI, DBOJTIONMIO 3Be3/1 U BcelleHHON;

- BJIQJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TCOPHUAMU
(3akon BcemupHoro tsrorenus, I, I u III 3akonsr HeioToHa,
3aKOH  COXPaHCHHWS  MEXaHWYSCKOH  SHEPTHH,  3aKOH
COXpaHEHUs HMITYJIbCa, MPHHIUI CYNEPIO3UIUA  CHJI,
MIPUHITUI PABHOIIPABHOCTH HWHEPITHAIBHBIX CHCTEM OTCYETa;
MOJICKYJIIPHO-KHHETHYECCKYIO TEOPHIO CTPOCHHS BEIICCTBA,
ra3oBbIE 3aKOHBI, IEPBBIM 3aKOH TEPMOIWHAMUKH, 3aKOH
COXpaHEHHUs DIIEKTPHUYECKOTro 3apsna, 3akoH KysoHa, 3akoH
Oma s ydactka 1iend, 3akoH Owma I8 TOJIHOU
3JeKTpuueckor 1enu, 3akoH Jlxoyns — JleHna, 3akoH
9JICKTPOMArHUTHOW WHIYKIIMH, 3aKOH COXPAHCHHUS SHEPIHH,
3aKOH MPSAMOJIMHEHHOTO paclpoCTPaHCHUS CBETa, 3aKOH
OTpaXEHUS CBETa, 3aKOH INIPEJIOMIICHHS CBETa; 3aKOH
COXpaHEHHUs SHEPIMH, 3aKOH COXpPaHCHHUS HMMIIYJIbCa, 3aKOH
COXpaHEHHUs OJJICKTPUYCCKOTO 3apsaia, 3aKOH COXpaHCHHUS
MacCOBOT'0 YHCJIa, IMOCTYJaThl bopa, 3ak0H paJHOaKTHBHOIO

pacmanma);  yBEPEHHOE  HCIOJIb30BAHHME  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHalu3e (PUIUYECKUX SBACHHH U
IIPOLIECCOB;

- YMCHUC YUYHMTBIBATH I'PAHUIbLI IIPUMCHCHHA HM3YYCHHBIX
(bPIBI/I‘leCKI/IX Moz[eneﬁ: MaTepuaJibHasA TOYKa, HMHCPpLHUAJIbHAA
CHUCTEMA OTCYCTA, I/I,Z[eaJIBHLIﬁ ra3; MOJCJIMU CTPOCHHA Ia30B,

dopme:

- YCTHOTO ¥ IIMCbMEHHOTO
oIpoca;

- IPaKTUYECKUX PadoT;

- TECTUPOBaHUA II0
TeMaM,

- IOJIyYEHUS 3aUeTa 1o
ab0paTOpHBIM paboTaM.
Py0exHblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0l TeMe U pa3aerny
JUCLUIUINHBL

Ounenka:

- PE3yJBTaTUBHOCTH
paboTsI o0yUaromnerocs
IIPpU BBINIOJIHCHUN
3aJJaHui Ha y4eOHBIX
3aHATHAX
IIpome:kyTOouHan
arrecTanmsa-OK3aMeH
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JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIM JICKTPUUCCKHM 3apsij,
sepHas MOJENb aToMa, HyKJIOHHAs MOJENh aTOMHOTO spa
TP peIIeHUN (GHU3MISCKUX 3a71aY;

- BJIaJCHUEC OCHOBHBIMH METOAAMH HAyYHOTO ITO3HAHUS,
HCITOJIB3YEMBIMH B (DH3HKE: TPOBOIUTE MPSAMBIC 1 KOCBEHHBIC
M3MepeHus (U3HYECKHX BEIWYNH, BBIOMpAs ONTHMAaTbHBINA
CItoco0 M3MEpPEeHHS W HMCTOIb3YS M3BECTHBIC METOIBI OICHKH
MOTPEIIHOCTEH  HM3MEPEHHM, NPOBOAUTH  HCCIICIOBAHHE
3aBUCUMOCTEH (U3NYECKUX BEJIMYWH C HCIOJIB30BaHHEM
MIPSAMBIX H3MEpPEHUH, OOBACHATH TOMYyYCHHBIE PE3yJIbTATHI,
HCITONIB3YS (PH3UIECKUE TEOPHH, 3aKOHBI W TIOHATHS, M JEIaTh
BBIBOJIBI; COOMIONATH IIpaBHiia 0Oe30macHOro Tpyda IIpH
MPOBEICHAM  HWCCJICNOBaHWH B paMKax  y4eOHOro
AKCIIEPUMEHTA B YICOHO-MCCIIEOBATEIIECKOM JESTEIIBHOCTH C
HCITOJIb30BAaHUEM IH(MPOBBIX H3MEPHUTEIBHBIX YCTPONUCTB H
71a00PaTOPHOTO 000pyIOBaHHUS; c(hopMHPOBAHHOCTH
MPEACTaBIICHUA O  MeTomaX  MOJYYCHHS  HayJHBIX
aCTPOHOMUYECKHUX 3HAHUI;

- chOpMHPOBAHHOCTh YMEHHS peIlaTh pacueTHBIC 3a0aun
C SABHO 3aJaHHON (DM3UYECKOW MOMCIBIO, HCIOIb3YS
(¢M3udeckne 3aKOHBI W TIPUHIMIBI, HAa OCHOBE aHajIh3a
VCJIOBHS 3aJaud BBIOMpaTh (PU3MUCCKYIO MOJEIH, BBIACIATH
(hu3nyecKre BEIHMUYHMHBI W (HOPMYJBI, HEOOXOMAUMBIE IS €€
peIeHus, IMPOBOIUTL PacyeThl M OIEHWBATh PEATHLHOCTH
MMOJIYICHHOTO 3HAaYeHUs (U3MUECKOW BEIMYHHEI, peEIlaTh
KaueCTBEHHBIC 3a/1a4H, BBICTpaunBas JTIOTHYECKH
HEIIPOTUBOPCUHBYIO IICIIOYKY pacCyKIACHHM C OMNOpOM Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (PH3HUECKHE SIBIICHHUS,

- c(hopMUPOBAHHOCT, YMEHHS TPHMCHATH IOTYYCHHBIC
3HaHUA I OOBSCHCHHS YCIOBHH NPOTEKAHHUS (DH3MICCKUX
SIBJICHUHA B TIPUPOJIC M JUTSI IPUHATHS MPAKTHYSCKUX PEIICHII
B IOBCCAHEBHOM JKHM3HU IS oOecrneueHuss 0S30IMacHOCTH MPH
oOpamieHMH ¢ OBITOBBIMH HIPHOOpPAaMH H TEXHUYCCKUMU
YCTPOHWCTBAMHM, COXPaHEHHUS 3J0POBBSI M COONIOACHHS HOPM
SKOJIOTHYECKOT0  TOBSACHHWS B  OKpY)KaloIeW  cpene;
MMOHUMaHUE HEOOXOAUMOCTH TPHUMEHEHHUS  JTOCTHKCHHM
(hu3uKH u TEXHOJIOTHIA JUTS PaIOHAIEHOTO
MPUPOIOTIOIB30BAHNS;

- c(OpMHUPOBAHHOCT, COOCTBEHHOH ITO3HWIHHA  TIO
OTHOIIEHUIO K (U3NYECKON HH(POPMAIMH, IOJIyIaeMOU W3
pPa3HBIX HMCTOYHHKOB, YMEHHH WCIOJB30BaTh IH(PPOBEIC
TEXHOJIOTHH JJIs TIONCKA, CTPYKTYPHUPOBAHHS, HHTCPIIPETAITIH
U TpEACTaBICHHUS  y4eOHOM U HAYIHO-TIOMYJISAPHOM
nHOOPMAIMH; pPa3BUTHE YMEHHH KPUTHYECKOIO aHajau3a
moJry9aeMoi HH()OpMaIiy;

- OBJAJCHHEC YMCHHSAMH padoTaTh B Tpymme ¢
BBITIOJITHCHHEM Pa3IMYHBIX COITMAIBHBIX POJieH, IIaHUPOBAThH
paboTy TPYIIIBI, pallHOHAIBHO PACIPEACIIATh MEATSILHOCTD B
HECTAaHJAPTHBIX CHUTyaIlMsAX, alcKBAaTHO OICHHWBATh BKJIAJ
KaXJIOTO W3  YYaCTHHUKOB TPYIIIBI B  PCIICHHE
paccMaTpUBacMOM MPOOIIEMBI,

- oBiaacHue (c(HOPMHPOBAHHOCTH IPEACTABICHHN)
MIpaBUJIaAMH 3aIMHCH (PU3NYSCKHUX HOPMYJIT pelibeHO-TOUCTHOM
cucteMbl oOo3Haduenmii JI. bBpabing (mns  ciaembix  u
CIa00BHIAIIUX 00YYAIOITUXCS ).

®dusuka (yriayoJaeHHBIH YPOBeHb) - TpeOOBaHUS K
MPEAMETHBIM pe3yjIbTaTaM OCBOCHHS YIIyOJSHHOro Kypca
(OM3UKH TOJDKHBI BKJIIOYAaTh TpeOOBaHUSA K pe3ylibTaTaM
OCBOCHHS 0a30BOT0 Kypca M JIOIOJHUTEIBHO OTPaXKaTh:

- c(OpPMHPOBAHHOCTH IIOHUMAHUSA POIU (UIHKH B
SKOHOMMYECKOMN, TEXHOJIOTHYECKOM, COIIMAIBHON M ATHYECKOM
chepax HeATEIHPHOCTH YEIOBEKA; POJIHM M MecTa (PU3UKH B
COBPEMCHHOM HAy4YHOH KapTHHE MHpA; POJIU acTPOHOMHU B
MPaKTUYCCKON JIeATEIPHOCTH 4YeJIOBeKa M JalbHEHIIEM
HayYHO-TCXHHYECKOM Pa3BUTHH;

- c(hOpMHPOBAHHOCTh CHCTEMBl 3HAHMHA O (hHU3HYCCKHX
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3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, MEHCTBYIONMX Ha
YPOBHSIX MHKpPOMHDA, MaKpoMupa u Meramupa,
MIPEJCTABIICHHUI 0 BCeOOIeM XapakTepe (PU3HIECKUX 3aKOHOB;
MIpeICTaBICHUH 0 CTPYKType IIOCTPOCHHUS (hH3UUECKOU
TEOPHH, YTO ITO3BOJIUT OCO3HATH POIL (DyHIAMEHTATBHBIX
3aKOHOB W TPHUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUAX O
MpUpoAe, TOHATh TPAHUIBI TPUMEHUMOCTH  TECOPHH,
BO3MOKHOCTH ux MIPUMEHEHUS TUTS OTTHCAHUS
©CTEeCTBCHHOHAYYHBIX SBJICHHUH U TIPOIIECCORB;

- c(hOpMHPOBAHHOCTH YMEHHUS pas3IudaTh yCIOBHUS
MIPUMEHUMOCTH MoOJIeIeH (U3WYEeCKUX TEel W IPOIECCOB
(sBIIeHMIT): WHEpLHAIbHAS CHCTEMa OTCUYETa, MaTcpHalbHas
TOYKAa, PaBHOYCKOPEHHOE MBIDKCHHE, CBOOOIHOE IIajcHUE,
abcomroTHO ympyras naedopmarus, aOCOIIOTHO YIOpyroe Hu
a0COIIOTHO  HEYNpyroe CTOJKHOBEHHS, MOJIEIEeH Trasa,
JKHIKOCTH M TBEPAOTO (KPUCTAJUTMYECKOTO) TeJla, HISaTHHOTO
raza, TOYCYHBIH 3aps, OIHOPOIHOE DJIEKTPUICCKOE TIOJIE,
OJHOPOJIHOC MAarHWTHOE I10JIe, TapMOHHYECKHE KOJIcOaHws,
MaTEeMaTHYeCKUM MasSTHUK, UACaIbHbIN IPYKUHHBIA MasSTHHK,
TapMOHHMYECKHE BOJIHBI, HICATBHBIA KOJIeOATEeIbHBIH KOHTYD,
TOHKAas JIMH3a; MOJENIEH aTomMa, aTOMHOI'O sSApa U KBaHTOBOM
MOJICITH CBETA;

- c(OPMHUPOBAHHOCTbL YMCHUSA OOBICHATH OCOOCHHOCTH
MPOTEeKaHUA (PU3MUCCKUX SBIICHUH: MEXaHHIECKOE JTBIKCHHE,
TEIJIOBOE NIBIDKCHHE YACTHII BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOYHOBCKOE JBMKeHHUE, Tuddy3us, ucrapeHue, KUIEHUE U

KOHACHCAIWA, IIJIaBJICHUC n Kpucraaiu3anus,
HanpaBJICHHOCTh TCIIONICpCaavu, OJICKTPHU3alluH TCI,
OKBHUIIOTCHINAJIbHOCTH IIOBCPXHOCTH 3apsKCHHOI'O

MIPOBOTHUKA, DJIEKTPOMArHUTHOW WHIYKITMH, CAMOWHIYKITHH,
3aBUCUMOCTH COTIPOTHBJICHHS IOIYIPOBOAHHUKOB pP- M N-
THIIOB OT TEMIIEpaTypbl, pPe30HaHCa, WHTEPPEPECHIIMA BOJIH,
Iupakuy, AUCIIEPCHH, MTOJHOTO BHYTPEHHETO OTPaKCHHUS.
dboroadhdexr, QulNUecKHe  OPUHIUIEI  CIEKTPaIbHOIO
aHamm3a W paboThl J1a3epa, anbda- u OeTa-pacmanbl sacp,
raMMa-u3IydeHue saep;

- c(hOpMHUPOBAHHOCTh YMECHHH TPUMEHATH 3aKOHBI
KJIACCHYCCKOH  MEXaHWKH, MOJCKYIIpHOH  (OH3UKH H
TEPMOJIHHAMHMKH, SJICKTPOIUHAMUKH, KBAHTOBOW (DM3UKH IS
aHajgn3a W OOBSICHEHUS SBICHHH MHKPOMHpA, MAaKpOMHpa H
MeramMupa, pasnyaTb yCIIOBHA  (TpaHHIBI, 00JAcTH)
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, ITOHHMATh BCEOOIIHIA
xapaktep (QyHIaMEHTANbHBIX 3aKOHOB (3aKOH COXPAaHCHHS
MEXaHUYECKOW SHEPTHH, 3aKOH COXpaHEHHUS UMITYJIbCa, 3aKOH
BCEMHPHOTO TATOTCHMS, TICPBBIH 3aKOH TEPMOJIWHAMHUKH,
3aKOH  COXPaHCHHS  OJEKTPUUYCCKOro  3apsja,  3aKOH
COXpaHEHUs JHEPrUH) W OTPAHHUYCHHOCTH HCIIOIB30BaHHUS
YaCTHBIX 3aKOHOB; aHAJWU3UPOBATh (DH3WUYECCKHE IIPOIIECCHI,
HCITOJIB3Y S OCHOBHEBIC TTOJIOKCHUS, 3aKOHBI u
3aKOHOMEPHOCTH: OTHOCHUTEIBLHOCTD MEXaHUYEeCKOTO
IBIDKCHUSA, (OPMYJBI KHHEMAaTHKH  PaBHOYCKOPEHHOTO
IBIDKCHUS, TIpeoOpa3oBanus [ammimes miId CKOPOCTH |
nepeMeICHHS, TpH 3akoHa  HbloTOHa, TIPUHITATL
OTHOCUTENFHOCTH [ anmies, 3aKOH BCEMHUPHOTO TITOTEHUS,
3aKOHBI COXPAHCHHS HMITYyJbCA M MEXaHWYECKOW DHEPIHH,
CBsI3b PabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPIHH,
YCIIOBUSL DPABHOBECHS TBEPJOTO Tela;, CBI3b JaBIICHUS
UCAFHOTO Ta3a CO CpeJHEeW KWHETHYECKOW JSHepruei
TETUIOBOTO JIBWKCHHUS M KOHIEHTPAIUEH ero MOJEKYJ, CBS3b
TEMIIEPaTyphI BEIIECTBA CO CPEJHEH KMHETUYECKOH dHepTruei
€ro 4YacTull, CBSI3b JaBJICHUS WJACANBHOIO ras3a c
KOHIICHTpAIEeH MOJIEKYJ M €ro TeMIIepaTypol, ypaBHEHUE
MenneneeBa-Knaneiipona, nepBblii 3aKOH TEPMOJUHAMUKH,
3aKOH COXPAaHEHUS SHEPTrUM B TEIUIOBBIX IPOIIECCaX; 3aKOH
COXpaHEHUs DJEKTPUYECKOro 3apsaa, 3akoH KyroHa,
MOTCHIIUAIBHOCTh _ DJIEKTPOCTATHYECKOTO  TIOJIS,  MTPHHIIUI
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CYIIEPIO3UITMN  JJISKTPUUYSCKUX Toiei, 3akoHa Kymnona;
3akoHRI OMa I y4yacTKa TIemd W I 3aMKHYTOM
JJICKTpUYECKOM  memu, 3akoH JDkoymsa-Jlenma, 3akoH
AJICKTPOMAarHUTHOW WHIYKITHH, TpaBmwiIo JIeHITa, MOCTYJIaThI
CIIEIMAIbHOH  TCOpHMM  OTHOCHTEIIBHOCTH  OWHINTEHHA,
ypaBHeHHE DitHmTeliHa 111 poTod(deKTa, MePBEId U BTOPOH
rmocTynaTel bopa, IpUHIKAIT HeonpeaeleHHOCTH | ei3eHOepra,
3aKOH COXpaHEHHUsS 3apsa, MacCOBOTO YHCIA W DHEPTUU B
SIIEPHBIX PEAKITUAX, 3aKOH PATHOAKTHBHOTO PACIIaia;

- c(hopMUPOBAaHHOCTH YMEHUH MIPUMEHSTh
OCHOBOIIOJIATAIONINE ACTPOHOMHYCCKHE ITOHATHSA, TCOPHH H
3aKOHBI ISl aHAJIu3a M OOBACHEHHUS (DH3UUSCKHUX IPOIESCCOB
MIPOMCXOMSIIMUX Ha 3Be3daX, B 3BE3OHBIX CHCTEMax, B
MEXTAJIaKTHUYECKOW ~ Cpele; HBIKCHHA HEOCCHBIX  Tel,
SBOJIONMH 3Be311 U BeelleHHoM;

- c(hOopMHPOBAaHHOCTHP YMCHHM HCCIICIOBaTh |
aHAIIM3UPOBaTh Pa3HOOOpPa3HbIe (DH3UYCCKUEC SBJICHUS U
CBOMCTBA 00BEKTOB, TIPOBOIUTH CaMOCTOSATEITHHBIC
HCCICNOBAaHUS B PEAIBHBIX W JIAOOPATOPHBIX YCIOBHUSX,
YUTaTh M aHAJIM3HPOBATh XapaKTCPUCTHUKH IPHOOPOB M
YCTPOKNCTB, OOBSICHATh HPHHIIUIILI MX PAOOTHI,

- c(hOpMHUPOBAHHOCTh TIPEICTABICHUH O MeToAax
MTOJIYICHHUSI HAyYHBIX ACTPOHOMHYECCKHX 3HAHHWH; BIIaJCHHC
YMEHUSIMH CaMOCTOSTEIHHO (hopMyITHPOBAThH eIhb
nccaenoBanus (TIPOEKTa), BBIABHTATh THIIOTE3BI Ha OCHOBE
3HAHUS OCHOBOIIOIATaIOMUX (U3MICCKUX 3aKOHOMEPHOCTEH 1
3aKOHOB, TPOBEPATh WX DKCICPUMEHTAILHBIMH CPEICTBAMU;
IUIAHUPOBAaTh M IPOBOJANUTH (PHU3WUECKHE HSKCIICPUMEHTHI,
ONHMCHIBATh M aHAJTU3UPOBATH IMOTYUYCHHYIO IPH BBITOJTHCHUH
dKCIIEpUMEHTa HHPOPMAIIO0, OMNPEHCISITh TOCTOBEPHOCTH
MTOJIYICHHOTO Pe3yiIbTarTa;

- c(hOpMHPOBAHHOCTh YMEHHS peIlaTh PacueTHBIC 3a0aun
C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHON (hPM3HMUYECKOU MOJEIbIO:
HAa OCHOBAaHHWH aHaJW3a YCIIOBHS BBIOUPATh (U3HYECKHE
MOJCIIA, OTBevalmue TpeOOBaHWAM 3aJadd, NPUMCHATH
(opMyIIBI,  3aKOHBI, 3aKOHOMEPHOCTH W  ITOCTYJIATHI
(DM3UYIECKUX TEOPHH TIPH HCIIOIB30BAHUN MaTeMaTHUYCCKHX
METOJIOB pEIICHHUS 3a7ad, MPOBOJNUTH PacyeThl HA OCHOBAHHH
MMCIOINXCS  JIAHHBIX, AaHAJIM3UPOBATh  PE3yJIbTaThl H
KOPPEKTHUPOBATh METOMbI PEIICHWS C YIETOM IOJyYEHHBIX
pe3yiIbTaTOB; peEIIaTh KAadeCTBECHHBIC 3aqavd, TPEOYOITHe
MPUMEHEHUS 3HAHUH M3 Pa3sHBIX pa3lICioB ITKOJBHOTO Kypca
(hM3uKH, U a TakKe WHTErPalliy 3HAHUH U3 APYTHX MPEAMETOB
©CTEeCTBCHHOHAYYHOTO IIMKJIA: BBICTPAaWBaTh JIOTHYECKYIO
IIETTOYKY PAacCCYyXKICHHH C ONMOpOH Ha HW3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH H (DH3UYECKUE SBICHHUS;

- chopMHUPOBAaHHOCTh YMCHHMH aHAJU3UPOBATh H
OIICHUBATh IOCJICICTBHUS OBITOBOW W IPOW3BOACTBCHHOM
NEATCILHOCTH  YEJOBEKa, CBS3aHHOM C  (DHU3HYCSCKUMH
MpoIeccaMy, C TIO3UIUH JKOJOTHYECKON Oe30macHOCTH;
MIPEACTABIICHUHA O paldOHAIBHOM IIPHUPOIOTOIB30BAHUH, a
TaKkKe pPa3yMHOM HCIOJB30BAHMM JOCTIDKEHUH HAYKH H
TEXHOJIOTHMH A JAJIbHEHIIEro pPa3BUTHS UYEJIOBEUECKOrO
00111eCTBA;

-OBJIaJICHUE  pa3IMYHBIMH  CIOoco0aMu  paboThl ¢
nHpopMaImei QU3NIECKOro CoaepKaHus ¢ UCIOJIb30BaHHEM
COBPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHUH, pa3BHTHE
YMEHUH KPHTHYECKOTO aHaliu3a W OICHKH JTOCTOBEPHOCTH
moJty9aeMoi HH()OpMaIiH;

- OBJIaJICHUE OPraHWU3AIMOHHBIMH M TI03HABATEIbHBIMHU
YMEHHUSIMH CaMOCTOSITEIILHOTO IIPHOOPETCHUS HOBBIX 3HAHHH B
MpOIleCCEe  BBIMOJIHCHUS  MPOCKTHBIX U y4eOHO-
HCCJICI0BATEIbCKUX PabOT, YMEHHSIMH pabOTaTh B TPYIIE C
BBITIOJIHCHHEM PAa3IMYHBIX COIMAIBHBIX POJieH, IIaHUPOBAThH
paboTy TPYIIIBI, pallMOHAIBHO PACIPEACIIATh NeATEeILHOCTD B
HECTAHIAPTHBIX CHUTYyallMsaX, aJCKBAaTHO OICHHWBATh BKJIAJ
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KOKIOIO0 M3  YYaCTHHUKOB  TPYIIbl B pEIICHUE
paccMaTpuBaeMoi Ipo0JIeMBbI;

- chOpMHUPOBAHHOCTH  MOTHUBAIlUM K  OyAyImeH
mpo(heCCHOHATIBHON  AEATEIBHOCTH 10  CHCHHAIBHOCTSIM
(hM3UKO-TEXHHYECKOTO PO

[InaHupyemMbie TMYHOCTHBIC PE3YJIbTAThl B XOJI€ peali3alliy MPOTPaMMBI
nuctuInael Pusnka
JUISl CTICIMAJIBHOCTEN TEXHOJOTHUECKOTO Mpoduiien

Kon
JIn4HOCTHBIE Pe3yJabTaThl JMHHOCTHDIX
pe3yJabTaToB
peau3aluy NPOrpaMMbl BOCIHTAHHSA
peaausanvu
(Oeckpunmopbt) HPOrpaMMbl
BOCIIUTAHUSA
CoGurogaronuii ¥ MponaranAuPYIOMKi MpaBriIa 3J0pOBOT0O M 0€30IacHOTr0 00pasa KHU3HH,
CIIOPTa; MPEIYNPEKIAONINHA MO0 MPEOI0ICBAONINIA 3aBUCHMOCTH OT AJIKOTOJIs, Tabaka, JIP 9
NICUXOAKTHBHBIX BEIIECTB, a3apTHBIX Hrp H T.a. COXpaHAIOMMN MCHXOJIOTHYECKYIO
YCTOWYMBOCTh B CUTYaTHBHO CJIOXKHBIX HJIM CTPEMHUTEIILHO MEHSIOIINXCS CUTYAIHSIX
3a00TsIMiics 0 3aIIUTe OKPYIKAIOLIEH Cpe/ibl, COOCTBEHHOW M YyKOil 0€30MacHOCTH, B TOM JIP 10
qrciie IUGpoBoOi

cnenuranbHocTu: 21.02.05 3emenbHO- uMytiecTBeHHbIe oTHOIeHHUS, 21.02.06 HbOopManmoHHbIE CHCTEMBI
o0ecrieueHre rpaoCTPOUTEIBLHOM IS TEIIbHOCTH

JIMYHOCTHBIE pe3yJdbTaThbl
peain3allui NporpaMmMmbl BOCIIMTAHUSA, OIIPEACICHHBIC OTPaCJI€BbIMU TpﬁﬁOBaHI/IﬂMI/I
K J€JOBbIM Ka4YeCTBaM JINYHOCTH

HeMOHCTpI/Ip}IIOIHI/Iﬁ TOTOBHOCTE M CIIOCOOHOCTh BECTHU Juajior ¢ JpyrumMu JrxOJdbMH,
JOCTUTaTh B HEM B3aMMOIIOHHMMaHMA, HAXOAUTHh 06HII/IC eI 1 COTPYAHUYATD I UX JP13
JOCTHIKCHHUA B HpO(beCCI/IOHaJ'ILHOI\/’I ACATCIIBHOCTHU

[IposBnstonuii cO3HATEIbHOE OTHOLUIEHHE K HENTPEPHIBHOMY 00Pa30BaHMIO KaK yCIOBHUIO

. . . JIP14
YCIICIIHOU HpO(l)eCCI/IOHaJ'IBHOI/I )4 O6I.I.[CCTB€HHOI/I JACATCIIBHOCTH

[IposBastonuii rpaxk/1aHCKOE OTHOLLIEHUE K TPOpECCUOHATBHON ASSITENbHOCTH KaK K
BO3MOKHOCTH JIMYHOTO YYacTHs B PELICHUU OOIECTBEHHBIX, TOCY/1apCTBEHHBIX, JIP15
o0IIeHaIMOHATIBHBIX TTPOOJIEM

IIprHUMAIOIIMI OCHOBBI YKOJIOTMYECKON KYJIBTYPBbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTUYECKOTO MBIIIICHHUS, IPUMEHSIOIINM OIBIT 3KOJIOTMYECKH
OPHEHTUPOBAHHOH pedIeKCUBHO-OIICHOUHOM U MPAKTUUECKOH JesITeIbHOCTH B )KU3HEHHBIX
CUTYalLUsX U IpoecCHOHAIbHOMN 1€ TeNbHOCTH

JIP16

CrniocoOHBIi B 1IM(POBOI cpeie UCTIONB30BaTh pa3IuyHble IU(POBLIE CPECTBA,
MO3BOJISIIOIINE BO B3aUMOJIEUCTBUU C IPYTUMHU JIFOJIbMU JOCTUTATh [TOCTABJIEHHBIX IIeJeH,
MIPOBOJIUTH OIIEHKY MH(OpMAINH, €€ JOCTOBEPHOCTH, CTPOUTD JIOTHYECKHE YMO3AKITIOUEHUS
Ha OCHOBaHHUH MOCTyMNaroleld HHPOopMaIIH

JIP17

JleMOHCTpUPYIOIINIA TPUBEPKEHHOCTH IPUHIIUIIAM Y€CTHOCTH , T0OPOCOBECTHOCTH,
HETIOJAKYITHOCTH, COJAEHCTBYIONINN TOIIEPKaHUI0 Oe3ynpedHoi mpodeccruoHanTbHON JIP 18
penyTaiuu

CneuunanabHoctu 08.02.01 CtpouTenbCTBO M AKCIUTyaTanus 30aHuid u coopyxkenuii, 08.02.12
«CTpOUTENbCTBO U IKCIUTyaTalMsi aBTOMOOWJIBHBIX pabOT, a’pOJpOMOB U TOPOJICKHUX IyTen
coobmenusi», 08.02.07 MoHTax M 3KCIUTyaTalds BHYTPEHHHUX CAHTEXHHUYECKHX YCTPOWCTB,
KOH/IMIIMOHUPOBAHMS BO31yXa U BEHTUJISILIUU

JIMYHOCTHBIE Pe3yJbTaThbl
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peanqusanu nNporpaMmbl BOCIUTAHHUSA, OIIPEACICHHBIC OTPACICBbIMHA TpCﬁOBaHI/IﬂMI/I

K J1€JIOBBIM Ka4Ye€CTBaM JIMYHOCTH

CriocoOHBI MpH B3aUMOJCHCTBUU C APYTUMH JIFOJbMH JOCTUraTh IOCTABJICHHBIX LEJEH,
cTpeMsuiicss K (OpPMHUPOBAHHIO B CTPOUTEIIBHOM OTpaci U CHUCTEME IKUJIMIIHO-
KOMMYHQJIBHOTO X03sIiCTBa IMYHOCTHOT'O POCTA KaK MpodeccruoHaa

JIP13

CrnocoOHBI ~ cTaBUTH mepen coOOM  1enad Tox  JUIsl  PeHIeHUS  BO3HHKAOIIUX
npodecCHOHANBHBIX 3a7a4, MOJ0UpPaTh CHOCOOBI PEHICHUS M CPEACTBA PA3BHUTHUS, B TOM
YHUCJIEC C UCIIOJIh30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

JIP14

CopneiicTByronuii (pOPMHPOBAHUIO TIOJIOKUTEIILHOTO 00pa3a M TMOAJIEPKAHHUIO TPECTHIKa
cBoel mpodeccun

JIP15

CriocoOHBII UCKATh U HAXOIUTh HEOOXOAMMYIO MH(DOPMAIMIO HCIIONB3YsS Pa3HOOOpa3HbIC
TEXHOJIOTUU €€ TIOWCKa, JUIS PEIICHUS BO3HUKAIOIIMX B IPOIECCe MPOU3BOACTBEHHOMN
ACATCIIbHOCTHU HpO6JIeM npu CTPOUTCIILCTBE M JKCIUTyaTallun OGBGKTOB KaImuTaJIbHOT'O
CTPOUTEJIbCTRA,

JIP 16

CriocoOHBIN BBIABUTAaTh aJIbTEPHATHBHBIE BapUAaHTbHI AEMCTBUM C 11€JIbI0 BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB; IO3ULIMOHUPYIONIMHA ce0sl B CeTHM Kak pe3yJIbTaTUBHBIM U
IIPUBJICKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOUICHUH.

JIP 17
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