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1. MIOACHUTEJIBHASA 3AITMCKA

1.1. O6snacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouas nporpamma y4ueOHo# aucuuruinabl Ousuka o01ieo0pa3oBaTeaIbHOTO HUKIIA SBISETCS
4acThIO MIPOTrpaMMBbI MOJATOTOBKH crieluaiucToB cpeanero 3B8eHa (panee [IIICC3) B cooTBeTCTBUM
¢ ®I'OC no cnenuanbHOCTSIM, peAIM3yEMbIX aKaJIeMUU.

1.2. HopmaTuBHasi 6a3a st pa3padboTku padodeil NporpamMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J denepanbHOTO  TOCYIApPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
(momHOTO) O001IEr0 00pa3oBaHUs, OOpa30BaHUS, YTBEPKIACHHOTO NPHUKa30M MUHUCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccuu 7 uronst 2012 r. Ne 24480, peanuzyemoro B npenenax [ITICC3 ¢ yuerom
npoduis moaydaemMoro npodeccnoHaIbLHOTO 00pa30BaHHS,

. [Ipukaza MunucrepctBa npocsemienus Poccuiickoit @enepamuu ot 12.08.2022 1.
No 732, 3apeructp. MunuctepctBom roctutiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
W3MCHEHUH B (helepaibHbld TOCYJApCTBEHHBIM CTaHIAPT CpPEIHEro o0Imero oO0pa3oBaHMS,
YTBEP)KIECHHOTO TpruKa3oM MuHuctepcTBa oOpa3oBanus M Hayku Poccuiickoit @eneparyn ot 17
Masg 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHoro Munucrepctsom rocturuu PO (21.09.2022 N 70167) «O6 yTBepKaeHUU
[lopsinka  opraHu3amMii ¥ OCYIICCTBJICHHS ~ OOpa3oBAaTENbHON  JESATEIBHOCTH IO
00pa30BaTeIbHBIM IMPOTPAMMaM CPEIHEro MPodhecCHOHAILHOTO 00pa3oBaHus';

. [Ipukaza MunuctepctBa npocBemenus P® ot 05 asrycra 2020 Ne885/390,
3apErUCTPUPOBAHHOrO MuHuCTepcTBOM foctuiuu P®  (per.Ne59778 or 11.09.2020) «O
IPAKTUYECKON MOJrOTOBKE O0yUYaIOLIUXCSL.

. IIpukaza MunucrepctBa mnpocsemeHuss PP or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro MunucrepctBoM toctuiuu PO (per.Ne59784 ot 11.09.2020) «O6
yrBepxkaeHun [lopsaka opraHuzalMu M OCYIIECTBIEHHS OOpa30oBaTENIbHOM JEATENBHOCTH MO
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOTO 00yUeHUs»;

. IIpukaza MunuctepcrBa npocsemieHust Poccuiickont ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHHM M3MEHEHUHN B HEKOTOpBIE NMpUKa3bl MUHKCTEPCTBA OOpa30BaHUs U HAYKU
Poccniickoit @enepanum u Munncrepcersa npocsenieHus Poccuiickon denepanyu, Kacarmuecs
denepanbHBIX  TOCYIApCTBEHHBIX  OOpa3oBaTeNbHBIX  CTaHJIAPTOB  OCHOBHOTO  0OOILEro
oOpa3oBaHus M cpenHero obmiero oOpasoBanus" (3apeructpupoBan 02.02.2024 Ne 77121);
denepanbHbIX TOCYAaPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB CPEIHEro Mpo(hecCHOHATIBLHOTO
00pa30BaHus M0 CIIEUATBHOCTSIM:

v’ 08.02.01 CrpouTenbCTBO W  OIKCIUTyaTalMsi 3MaHHM W COOPYKCHHIA,
YTBEpKJIECHHOr0O MpukazoM MunuctepctBa npocpenieHus Poccuiickoin ®enepammu Ne 442 ot
25.06.2024r., 3apeructpupoBano MunucrepctBom tocturmu (per. Ne 78925 ot 25.07.2024r.)

v' 08.02.12 CTpouTenbCTBO M OKCILTyaTAIUs aBTOMOOMIBHBIX J0POT, a9POJAPOMOB U
TOPOJICKUX IyTed COOOIeHUs, YTBEPKIEHHOTO MPUKa30oM MMHHUCTEPCTBA TMPOCBEIIECHUS
Poccuiickoit @enepaunn Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHHUCTEPCTBOM FOCTULINU
(per. Ne 776570t 24.06.2024r.)

v 08.02.13 «MoHTax M 3KCIUlyaTallsi BHYTPEHHUX CAHTEXHUYECKUX YCTPOWCTB,
KOH/IMIIUOHUPOBAHMUS BO3/yXa M BEHTWISALMH», YTBEPKIACHHOTO MNpPHUKa30oM MuUHHUCTEpCTBA



oOpazoBanuss u Hayku Poccuiickoii ®emepanmu Ne 1094 ot 17.12.2022r., 3apeructp.
Munucteperom roctunmi (per. Ne 721100t 24.01.2023r.)

v 21.02.19  3emneycTpoicTBO, YTBEpPXKAEHHOTO IpHUKa3oM MwuHHCTEpCTBa
npocseuienust Poccuiickoit ®enepaunn Ne 339 ot 18.05 2022 r., 3apeructp. MuHucrepcTBoM
tocturuu (per. Ne 68941 ot 21.06.2022r.)

v 08.02.15 HupopManOHHOE MOJEIUPOBAHUE B CTPOUTEILCTBE, YTBEP)KICHHOTO
npukazoM MunucrepcrBa npocsemenus Ne 531 ot 13.07.2023 r., 3apeructp. MunucTepcTBOM
tocturuu (per. Ne 74854 ot 17.08.2023r.)

v 09.02.06 «CeteBoe U CUCTEMHOE aIMUHUCTPUPOBAHKUEY, YTBEPKAECHHOTO IPUKA30M
Munuctepctsa [Ipocsenienust PO ot 10 urons 2023 r. Ne 519.

v 10.02.05 ObGecneuenne WHGOPMANMOHHONW OE30MACHOCTH ABTOMATH3UPOBAHHBIX
CHUCTEM, YTBEPKJIEHHOTO ITpruka3zoM MuHoOpHayku Poccuu ot 09.12.2016 Ne 1553.

v 09.02.07 WNupopMaLMOHHBIE CUCTEMBl W MNPOTPAMMHUPOBAHUE, YTBEPIKIECHHOTO
npuka3zoM MunoOpHayku Poccuu ot 09.12.2016 Nel1547 (pen. Ot 17.12.2020)

[TpumepHoii paboueil mporpamMMbl 001Ie00pa30BaTENbHON MUCHUIUIMHBL «Du3uka» s
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHM3alllil yTBEepKJIeHHOHN Ha 3acenanuu CoBera 1o
OIICHKE COJIEpXaHUs W KadecTBa MPUMEPHBIX pabOUYUX MpOrpaMMm 00IIe00pa3oBaTEIHLHOTO U

COLMAJIbHO- TYMaHUTApHOI'O LIUKIIOB CpeaHero npodeccuonanbHoro oopasosanus I[Iporokon Ne
14 ot «30» HOsOpst 2022

1.3. esn y4eOHOH JUCHUNITHUHBI:
ConeprkaHue mporpamMmbl 0011e00pa3oBaTeIbHOW JUCIUIUITMHBI DU3MKa HAMpaBJICHO Ha
JOCTH)KEHUE CIICTYIOIIUX ENIeH:
. dbopMupoBaHHE Yy OOYy4YalONIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAYUMOCTH (PU3MYECKUX 3HAHHM Ui COBPEMEHHOTO KBATU(HIMPOBAHHOIO CICHUAIUCTA TIPU
OCYIIECTBIICHHH €0 MPO(ECCHOHATBHOM eI TEIIbHOCTH;

. (hopMHpOBaHHE ECTECTBEHHO-HAYYHOU T'PaMOTHOCTH,

. OBJIQJICHHE CHEIU(DUUESCKON CUCTEMOW (HPU3UYECKUX IMOHATUH, TEPMUHOJIOTHEH U
CHUMBOJIUKOM;

. OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIAQJIECHUE  OCHOBHBIMM  METOJAMH  HAy4YHOIO  TMO3HAHUSA  IPUPOABI,

UCTONb3yeMbIMU B (u3uke (HaOJrOfeHUE, ONMCAaHUE, HM3MEpPEHME, BBIIIBUKEHHE THIIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

. OBJIaJICHME YMEHUSMU 00pabaTbiBaTh JaHHbIE OKCIIEPUMEHTa, OOBACHATH
MOJIyYEHHBIE PEe3yNbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAY (DU3MUECKMMM BEJIMYMHAMH B
Ha0JII0/1Ta€MOM SIBJIEHUH, JI€1aTh BHIBOJIBI;

. ¢dbopmupoBaHHe YMeHMS pemath (U3MYECKHE 3aJaud  pPa3HbIX YPOBHEH
CJIOKHOCTH;
. pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYalbHBIX W TBOPYECKUX

crocoOHOCTeH B mpoliecce NpuoOpeTeHusl 3HaHUH ¢ UCIOJIb30BAaHUEM Pa3IMYHbIX MCTOYHUKOB
UHPOPMAIIMM M COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHI, YMEHUH (QOpMYIHpOBaTH H
000CHOBBIBaTh COOCTBEHHYIO TIIO3MILIMI0O TIO OTHOLIEHUIO K (u3nueckoil uHbopmanuu,
MOJTy9aeMOM 13 pa3HbIX HCTOYHHUKOB;

. BOCITUTAHHE UYYBCTBA TOPJOCTH 3a POCCHMCKYIO (hu3mdeckyro Hayky. OcBoeHue
kypca O/] «®usukay npeanonaraer pereHue caeIyomux 3a1au:

. npuobpereHue 3HaHUN 0 (PpyHIAaMEHTaIbHBIX (U3NUYECKUX 3aKOHAX, JISKAIIUX B
OCHOBE COBPEMEHHON (HU3UYECKOM KapTHHbI MHpA, HIPUHIUIOB ACUCTBUS TEXHMYECKUX
YCTPOMCTB M MPOM3BOJICTBEHHBIX IPOILIECCOB, O HauOojee BaXHBIX OTKPBITUSX B 00JIACTH



(I)I/IBI/IKI/I, OKa3aBIINX ONPCACTIAIONICC BIMAHUC HAa PA3BUTUC TCXHUKH U TCXHOJIOTHHU,

. MOHMMaHHe (HU3UUYECKOW CYIIHOCTH SBICHHUH, MPOSBISIOMUXCA B paMKax
IIPOU3BOJCTBEHHOM JEATEIBHOCTH;

. OCBOCHHE CIIOCOOOB HCIIOJNIB30BAaHUS (PU3MUECKUX 3HAHWHA IS PEIICHHS
IIPAKTUYECKUX U npoeCCHOHATBHBIX 337134, OOBSICHEHUS SIBICHUI IIPUPOJIBI,

IPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX IPOLIECCOB, NPUHIMIIOB JEHCTBUA TEXHUYECKUX
nprOOPOB U YCTPOUCTB, oOecrieueHus: 0€30IacCHOCTH MPOU3BOJICTBA U OXPaHbl IPUPO/IBI;

. (dopMHpOBaHHE YMEHUH pelaTth y4yeOHO-NPAKTHUECKUE 3ahaud (U3UYECKOro
coJiepKaHus ¢ y4€ToM poeCCHOHAIbHON HAalpaBIEHHOCTH;

. npuoOpeTeHne OMbITa MO3HAHUS M CAMOIO3HAHUS; YMEHHMH CTaBUTh 3a/laud H
pewmatb mpobemMsl ¢ yu€ToM IpodecCHOHaIbHON HaPaBICHHOCTH;

. (dbopMHUpOBaHNE YMEHUIH HCKaTh, aHAIM3MPOBATH U 00padaThIBaTh (PU3UUECKYIO
uHpOpMaLHUIO C YIETOM PO eCCHOHATHLHON HANPABIECHHOCTH;

. MOJIrOTOBKA OOYYalOIUXCA K YCHEIIHOMY OCBOEHHMIO IUCLUIUIMH W MOJIyJei
npoeCCHOHATBHOIO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH M ONbITa JESATEIbHOCTH,
XapakTepHBIX A1 npodeccuil / JOIHKHOCTEH CITyKalllMX WM CHEelMaIbHOCTEH, OIy4aeMbIX B
npodeccCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3alMIX;

. MOJrOTOBKa K ()OPMHUPOBAHMIO OOMIMX KOMIETEHIMH OyIyIIero CHenuatnucTa:
camMo00pa30oBaHMsl, KOMMYHHKAIMH, TPOSIBICHHUS TPAKIAHCKO- TMAaTPHUOTHUYECKOW ITO3UIUH,
COTPYAHHUYECTBA, TPHUHATHA PEIICHWA B CTAaHJAPTHOW W HECTAHAAPTHOM CHUTyaIusx,
NPOCKTHPOBAHUSA, TPOBEACHUS (UINUYECKUX H3MEpeHUH, dS(P(GEeKTUBHOrO M 0e30MacHOro
UCIIOJIb30BAaHUS PA3JIUYHBIX TEXHHUUECKUX YCTPOMCTB, COOJIOACHUS MPAaBUI OXpaHbl Tpyla Ipu
pabote ¢ puznueckumu pudopamMu u 000pyI0BaHUEM.

OcobeHHOCTh (hOPMUPOBAHMS COBOKYIHOCTH 3aJad W3y4eHUs (U3MKU JJIsl CHUCTEMBI
CpeaHero mnpogecCHOHAIbHOIO 00pa30BaHMs 3aKIIOYAETCs B HEOOXOAMMOCTH pealu3aluu
NpoECCHOHAIBHONW ~ HAIpPaBJICHHOCTH peHIaeMbIX 3adad, ydéra ocoOeHHOCTeH cdepsl
NEeSITeTHHOCTH OYAYIINX CIICIIUATUCTOB.

B pe3ynbpTaTe 0CBOCHHS TUCIUILUIMHBI O0YYArOIINIICS JOMKEH 3HATD:

. CMBICIT TIOHSTHHA: (U3UUECKOE SIBICHUE, TUIOTE3a, 3aKOH, TEOPHs, BEUIECTBO,
B3aUMOJICIICTBHE, HJIEKTPOMarHUTHOE TOJN€, BOJHA, (OTOH, AaToM, AaTrOMHOE SJpo,
MOHU3UPYIOIINE U3ITYUYEHUS;

. CMBICIT (PU3NYECKUX BEIMYUH: CKOPOCTb, YCKOpEHHE, Macca, CHila, HMITYJIbC,
paboTa, MexaHWYecKas SHEprusi, BHYTPEHHSS SHeprus, aOCOJIOTHAs TeMIepaTypa, CpeaHss
KUHETHYECKasi SHEPTUs YaCTUIL BEIIECTBA, KOJMUECTBO TEIIOTHI, SIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsim;

. CMBICIT (PM3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHWUKH, BCEMHUPHOTO TATOTEHUS,
COXpaHEHHsI ~ DHEPrHH, HMITyJIbca ¥  DJJEKTPUYECKOTO  3apsla,  TEPMOJIWHAMHKH,
AJIEKTPOMAarHUTHOW MHAYKIMH, (oToddDeKTa;

. BKJIA/I POCCUHCKUX M 3apYOEKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIIee BIUSIHUE HA
pa3BUTHE (QUBNKHU;

B pe3ynbrare 0OCBOGHUS IUCIUILTUHBI 00YYaIOLINICS JOKEH YMETh:

. MIPOBOJIUTH HAOIIOICHNUS, INTAHUPOBATh U BBITIOIHATH SKCIIEPUMEHTHI,
. BBIJIBUTATh THUIOTE3bI U CTPOUTH MOJIENH,
. MIPUMEHSTh IOJIyYeHHbIE 3HAHUA MO (U3MKe 751 OOBSICHEHHS Pa3HOOOpa3HBIX

(U3UYECKUX SIBJICHUH M CBOMCTB BEIIECTB;
. MPAaKTUYECKH MCTOIB30BaTh (PU3MUECKHUE 3HAHNUS,



. OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(OpMAIIHH;

. UCTOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHsS ISl PEHICHUS MPAKTUYECKUX
3aJa4 MMOBCETHEBHOM KHU3HU, 0OecrieueHus1 0e30MacHOCTH COOCTBEHHON KU3HH, PAllHOHAILHOTO
IPUPOJIONIONB30BAHNS U OXPaHBl OKPYKAIOIIEH CpPe/Ibl.

. OIUCHIBATh M OOBSCHATH (PU3MYECKUE SIBICHUS M CBOWMCTBA TEJI: CBOMCTBA Ta30B,
KHUIKOCTEH W TBEpABIX  TEJN;  DJICKTPOMAarHUTHYI0  MHIYKLIHUIO,  PAaCHpOCTpaHEHHE
9JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYCHUE U TOTJIOIIECHHE CBETa aTOMOM;

doTodrpdexr;

® OTJIMYaTh 'MIIOTE3bI OT HAYUYHBIX Teopnﬁ;
° ACJIaTh BBIBOJAbI HA OCHOBEC SKCIICPUMCHTAJIbHBIX JAHHBIX,
® NPpUBOAUTL TIIPUMCPLBI, IMOKA3bIBAOIIUEC, YTO: HaGJHOI[eHI/ISI U OKCIICPUMCHT

SIBJISTIOTCSI OCHOBOM JUIS BBIIIBUIKCHUSI THUIIOTE3 W TEOPUH, MO3BOJIAIOT IMPOBEPUTH HUCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB; (U3MUECKas TEOpHUs JaeT BO3MOXHOCTH OOBSCHATh H3BECTHBIC
SBJICHUS IPUPOJIbI M HayuHbIe (PAKThI, IPEJICKA3BIBATh €I11€ HEU3BECTHBIC SBICHHUS;

. IPUBOANUTH TNPUMEPHl MPAKTUYECKOTO HCHOIb30BaHUA (U3NYECKUX 3HAHUI:
3aKOHOB MEXaHHMKH, TEPMOJUHAMUKHU M JIEKTPOAMHAMHUKU B HHEPreTHKE; pa3jIM4YHBbIX BUIOB
3JIEKTPOMArHUTHBIX M3JIyUYEHHUH ISl pa3BUTHUS PAIUO U TEIEKOMMYHHUKAIMH, KBAHTOBON (hU3HUKH
B CO3JIAaHHH SIJICPHON YHEPTETHKH, JIa3€POB,;

. BOCIIPUHMMATh U HA OCHOBE TOJYYEHHBIX 3HAHHHA CaMOCTOSITEIHHO OIICHWBAThH
uHpopManuio, coxepxkamyrocs B coobmenusx CMUW, HWHrepHeTe, Hay4IHO-TIOMYJISPHBIX
CTaThAX.

. IPUMEHSATH [TOJy4YSHHbIE 3HAHUSA 7S pelieHus PU3MUYECKUX 3aay;

. OIpeNeNIATh XapakTep (U3NYECKOro mpoiecca 1no rpapuky, tadnuue, popmyie;
U3MEpPATh psii (PU3MYECKUX BEIMYMH, MPEJICTaBIsAs pe3yibTaThl HM3MEPEHUH C y4eTOM HX
MOTPEIIHOCTEH.

2. OBIIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUILIAHBI

Jucuunnuaa Ousmka oTHOCUTCA K MpeAMETHOI obnactu EctecTBo3HaHUE.

®du3nka kKak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOIBI, BHICTYNAs B KadecTBe
yueOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAaJ B CHCTEMYy 3HaHUN 00
okpyxarorieM mupe. [lIkonpHBIN Kypc (QU3MKM — CHCTEMOOOpPA3yIOMUNA Ui €CTeCTBEHHO-
HayYHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PHU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U
SBJICHUM, W3y4aeMbIX XUMHEH, Ouonorued, ¢usmdyeckoil reorpadueid U acTPOHOMUEH.
Hcrnonp3oBaHne W aKTHBHOE TMpPUMEHEHHWE (GU3MYECKUX 3HAHUN ONpelessieT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCa,
MOJTyYeHUs HOBBIX MaTepUAlOB C 3aJaHHBIMU CBOWCTBaMU M Jp. M3yueHue (PU3UKH BHOCUT
OCHOBHOH BKJaJ B (OPMHUPOBAHME €CTECTBEHHO-HAYYHON KapTUHBI MHpa Y4YalluXcs, B
dbopMupOBaHHE YMEHUN MPUMEHSITh HAYYHBIA METO/I MO3HAHMSI TIPU BBITOJIHEHUH UMHU YY€OHBIX
HCCJIeIOBaHUM.

B ocHOBYy kypca (M3HKH CpelHEH IIKOJbl TMOJOXKEH pPsIA UACH, KOTOpbIE MOXKHO
paccMaTpuBaTh KaKk MPUHIUIBI €70 TOCTPOCHHUSI.

Wnes uenoctHocTH. B COOTBETCTBUM C HEWM KypC SIBJISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPXKUT MaTepuai U3 BCeX pa3zenoB (U3MKU, BKIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK H
COBPEMEHHOU (PU3UKH.

Unes renepanmuzanuu. B cooTBercTBUM ¢ HEell MaTepuan Kypca (GU3MKH OOBEAMHEH



BOKpPYT (pusmueckux teopuil. Benymmm B Kypce sBhsieTcs (pOpMHUpPOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

WNnes rymanurapusanuu. E€ peanusanus npeanoaracT UCIOJIb30BaHUE TYMaHUTAPHOIO
noTeHmana GU3NIECKOil HayKu, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPoOIeMaMHu.

Wnes npuknanHoil HamnpasieHHocTd. Kypc ¢usuku mnpenmnosaraeT 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTMYECKMX IPUIOKEHUN H3Y4YEHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX NPEJCTABICHUH U COBPEMEHHBIE
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTUU

Wnes skonoruzanuu peanusyercsl IMOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJEpKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX IeHUs po0IeM palioHAIBLHOTO PUPOIOTIOIH30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

OcBoeHne cofep:kaHus PorpaMmbl JOJKHO ObITh IIOCTPOEHO Ha MPUHIIMIIAX CUCTEMHO-
NeSITeIbHOCTHOTO mnoaxona. s ¢usuku peanuzanuss 3THX NPUHLUIOB Oa3upyercss Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KakK IOCTOSHHO JeicTBYroIIero Qaxkropa
yuebHoro mpouecca. s yriayOGi€HHOro YypoBHA — 3TO CHUCTEMA CaMOCTOSATEIBHOTO
YYEHHYECKOTO OJKCIIEPHUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl IpH
U3y4eHHH HOBOTO MaTepuaia, JIadoparopHble padoThl M paboThl mpakTukyma. [Ipu 3ToMm
BO3MOXKHBI JIBa CII0cO0a peanu3anuy pU3n4ecKoro MmpakTUKyma.

B nporpamme cucrtema yue€HHYECKOTO OHKCIEPUMEHTa, JabOpaTOpHbIX paboT
IPaKTUKyMa Mpe/ICTaB/IeHa €AMHBIM NepeyHeM. BbIOop TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
IPAaKTUYECKUX PAa0OT OCYLIECTBISAETCS Y4aCTHUKAMH 00pa3oBaTEIbHOIO Ipolecca UCXOns U3
0COOEHHOCTEH MOYypOYHOIO IUIAHUPOBAaHMS M OCHalleHWs KaOuHeta ¢usuku. Ilpu sTOM
o0ecreynBaeTcsi OBJIAJEHUE OOYYAIOUMMMCA YMEHUSMHU INPOBOAUTH NPSMbIE U KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OITBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelIeHn0 pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIsL pacu€THBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4dl C SBHO 3aJaHHOM U HESIBHO 3aJaHHOU
¢u3nuecKoil MoJeNbI0, MO3BOJISIONINE TPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pas3jenia Kypca, TaK U MHTErpUpys NPHUMEHEHUE 3HAHWM U3 pa3HbIX pasnenos. s
Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33JJaHUs HA 00bSICHEHHE MPOTeKaHUs (PU3NUECKUX
SBJICHUH M TPOLIECCOB B OKPYKAIOLIEH JKU3HHU, TpeOyrolue BbIOOpa GU3NYECKON MOJeNn JUIs
CUTYallM! IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO k MarepHalibHO- TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mporecca Kypc (GU3UKH yriyOJI€HHOTO YPOBHS JOKEH M3ydaThCs B
YCIIOBHSIX MPEIMETHOTO KaOuHera. B kabuHere ¢U3MKH JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 000pyI0BaHUE AJIs BHIIIOJHEHUS YKA3aHHBIX B IPOTPAMME YYEHUUYECKUX OTIBITOB,
7a0opaTOpHbIX paboT W pabOT NPaKTUKyMa, a TaKKe JEMOHCTPAIMOHHOE OO0OpYAOBaHHE
JleMoHCTpanmoHHOe 00opynoBaHue (GOPMHUPYETCs B COOTBETCTBUM C IPHUHLHUIIOM
MUHHMAaJIbHOM JOCTATOYHOCTH M OOECIeYMBAET IOCTAHOBKY IEPEYMCIEHHBIX B IpPOrpaMMme
KIIIOUEBBIX JEMOHCTpallUi AJI1  HUCCIENOBAHMUS H3Y4YaeMbIX SBJIEHUH M  IPOILECCOB,
AMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGoparopHoe 000pyAOBaHME AJIsi YYEHMUECKHX MpPAaKTUYECKUX paboT (popmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecredynBaeTcs B pacy€re OJIHOTO KOMILJIEKTAa Ha ABYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPaTOPHOrOo OOOPYJOBaHMS AOJKHBI OBITH



MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

3. MECTO YYEBHOWM JUCHUILIMHBLI B YYEEHOM ILIAHE

B yue6npix mmanax IMIICC3 gucrumuimHa BXOIUT B COCTaB 00IIe00pa3oBaTeIbHOIO Y4eOHOTO
[UKJIA.

O0bem yueOHOH TUCUUIIMHBI M BUAbI y4eOHOIl padoThl

O0BeM yacon/

Buna yueOHoii padoThl
3a4eTHBIX e]1.

MakcumanbHas yueOHass Harpys3ka (Bcero) 174/4,83

Oo6si3aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 156

B TOM YHCIJIC:

1a00paTOpHbIE 3aHATHUS
94

MPAKTUYCCKUC 3aHATUA

9K3aMEH 4

KOHCYJIbTAaIlUU K DK3aMCHY

CaMOCTOATECJIbHAsA paﬁoTa K 9K3aMEHYy

4. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIUILINHBI

OcBoeHue COJACPpKaHUA yqe6H0171 JUCHUILIMHBI «Du3nka» obecrieuynBacT JOCTHXXCHHC
06y‘IaIOHII/IMI/IC$I CICAYIOIIUX pe3yJbTaToB:

JIMYHOCTHBIE PE3YJIbTATBI

I'pasicoanckoe socnumanue:
— c(OPMHUPOBAHHOCTh TPaXJAHCKOW IO3ULMU O0ydYarollerocs Kak akTUBHOTO U

OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIECTBa;

— IOPUHATHE  TPAJUMIMOHHBIX  OOIIEYETOBEYECKMX  TYMAaHUCTHMUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO [JEATEIBHOCTh B HHTEpPECax TIPaXkIaHCKOTO
o011ecTBa, yuacTBOBAaTh B CAMOYIIPABICHUH B IIKOJIE U JIETCKO-IOHOIIECKUX OPraHU3aIMIX;

— YMEHUE B3aUMOJEHCTBOBATH C COLMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKIUSAMHU 1 Ha3HAUEHUEM;

— TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIEATEIbHOCTH.

Ilampuomuueckoe 6ocnumanue:

— c(OpPMUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

— LIEHHOCTHOE OTHOLIEHUE K I'OCYJapCTBEHHBIM CHUMBOJIaM; TOCTHXeHUsIM Poccun B
bu3uKe 1 TeXHUKE.

/yxoeno-upascmeennoe éocnumanue:




— c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

— CIIOCOOHOCTh OIEHWBATh CUTYAallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JCATEIHLHOCTH
y4€HOrO;

— OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYUBOTO OYAYIIETO.

Icmemuueckoe eocnumanue:

— ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHKY HAy4YHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.

Tpyooeoe socnumanue:

— MHTEpEC K Pa3NU4HbIM chepaM MpohecCHOHATBHONW IESITETbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymyliein
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3oBaHUIO B 001acTu
(bu3KMKYN Ha TPOTSKEHUH BCEH KHU3HU.

JKonozuueckoe eocnumanue:

— cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYPBl, OCO3HaHHE TIJ00aJIbHOTO
XapakTepa KOJIOTUYECKUX MPOOIeM;

— IUIAHUPOBAHUE M OCYUIECTBJICHUE JCHUCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE
3HAHUA LeJIeN YCTOMYMBOTO PA3BUTHS YEJI0BEYECTBA,;

— pacipeHne OmbITa IeSTeIbHOCTH SKOJIOTUYECKON HANpaBICHHOCTH HAa OCHOBE
UMEIOIMXCS 3HAHUH 10 (PUBHKE.

Ilennocmu nayunozo nosnanus:

— cOpPMUPOBAHHOCTH ~ MHUPOBO33PEHHSI,  COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3HUECKOMN HAYKH;

— OCO3HaHHWE IIEHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTH B MPOIIECCEe U3YUEHUs
(GU3UKN OCYHIECTBIATH MPOCKTHYIO W HCCIEIOBATEIbCKYIO JEATEIIbHOCTh MHIMBUIYAIbHO U B
rpymre.

B mpormecce mOCTHKEHHS JTHMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTPAMMBI CPEIHEro
obmero oOpa3zoBaHuss 1O (U3HKE Yy OOYJAIOIMIUXCA COBEPIICHCTBYETCS OMOYUOHAIbHBLLL
uHmeniexm, MpeAnoIaralouil cOpMUPOBAHHOCTD:

— CAMOCO3HAHUA, BKIIIOYAIOIIETO CIHOCOOHOCTh MOHHMMATH CBOE 3MOIMOHAIBEHOE
COCTOSTHUE, BHJIETh HAIPABJICHUS pPAa3BUTHUS COOCTBEHHOH SMOIMOHANBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

— camopezyiupoeanus, BKIIOYAIOIIETO CaMOKOHTPONb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBIISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

— BHYymMpeHHel MOomueayuy, BKIIOYAIONMEH CTpeMIICHHE K JOCTHKCHUIO IETH M
ycIiexy, ONTHMU3M, HTHAIIMATHBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS M3 CBOMX BO3MOYKHOCTEH;

— omMnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE
NPYTUX, YYUTHIBATh €ro MpPHU OCYILECTBIEHUH OOLICHHS, CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEXKHUBAHHUIO;

— COYUANILHBIX HABLIKOG, BKJIIOYAIOUINX CIHOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C
JIPYTUMH JIFOIBMH, 32800 THTHCS, TIPOSIBIISATH HHTEPEC U Pa3penaTh KOH(PIUKTHL.

METAIIPEJIMETHBIE PE3YJIBTATDBI
YHuBepcaibHbIe I03HABATEIbHbIC AeCTBUA
Ba3zoevie nocuueckue oeiicmeun:
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— CaMOCTOSITENTbHO (POPMYIIMPOBATH U AKTyaJU3UPOBATh MPOOIEMyY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

— ONpeNeNIATh LENM JeATeNbHOCTH, 33JaBaTh MapaMeTpbl M KPUTEPHUH HX
JOCTH)KEHUS;

— BBISIBIIAITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS] B PAacCMAaTPUBACMbIX (PU3MUYECKUX
SBIICHUSX;

— pa3pabarhiBaTh IUIAH pEIICHUs MPOOJIeMbl C YYETOM aHAM3a HMMEIOIIUXCS
MaTepHalIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAaTb COOTBETCTBHE PE3YJbTATOB
EJISIM, OLICHUBATh PUCKHU TOCIIECTBUNA ACATEIbHOCTH;

— KOOPAMHUPOBATh U BBINOJHATE PabOTy B YCIOBUSAX pEaIbHOTO, BUPTYaJIbHOI'O U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

— pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

baszoevie uccnedogamensvckue 0enucmeus:

— BIAJIeTh HAyYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU TMOHATUAMU M METOJaMHU
du3nUecKoil HayKu;

— BJaJIeTh HAaBbIKAMU Y4e€OHO-UCCIIEI0BATEIbCKOW M IPOEKTHON NEsITEeIbHOCTH B
o0nactu (U3HMKH; CHOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSATEIBLHOMY IIOMCKY METOJOB
peleHus 3a1a4 GU3NYECKOIro COAEPIKaHus, IPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHUS;

— BIAJETh BHJAMHU JICATEIBHOCTH MO TIOJyYEHHIO HOBOTO 3HAHUSA, €Tro
UHTEpIpeTaly, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUYHBIX Y4E€OHBIX CUTyallUsiX, B TOM
YHCIIe TP CO3/IaHUH YI€OHBIX TPOEKTOB B 001aCTH (PH3HKH;

— BBISIBJIATh  IIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh  3ajauyy,
BBIJIBUTATh THUIIOTE3y €€ pEUICHUs, HaXOIUTh AapryMEHTBHl IS JIOKa3aTelIbCTBA CBOHUX
YTBEP)KJICHHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

— aHAJM3UPOBATh MOJYYCHHBIC B XOJE PELICHHS 33/Ja4H PE3YJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

— CTaBUTh H (QOPMYIMPOBaTH COOCTBEHHBIE 33Jadyll B  00pa3oBaTEIbHON
NeSITeIbHOCTH, B TOM YHUCIIE IPU U3YUEHUU (PU3UKY;

— JlaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

— yMETh TMEpEeHOCUTh 3HaHMA 1O (QU3MKE B TMPAKTUYECKYI0  OO0JIacTh
KHU3HEIEATEILHOCTH;

— YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

— BBIIBUTaTh HOBBIE WJEH, MpeUlaraTh OPUTHHAIBHBIE MOIXOABl W PEIICHUS;
CTaBUTb POOJIEMBI U 33J]auHl, JOMYCKAIOIIUE aJIbTEePHATUBHBIEC PELICHHUS.

Paboma c ungpopmaueii:

— BJAJIeTh HAaBbIKAMM IOJydyeHUs HHGOpManMM (U3NYECKOTO COJACpXKaHUA U3
HCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHATTN3, CHCTEMATH3AIHIO U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (GOPM IpeJICTaBICHHUS;

— OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

— HCIOJIb30BATh CPEACTBA HH(OPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3a/la4 C COOIIOIeHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

— CO3J1aBaTh TEKCThI (PU3UUECKOTO COJEPKaHUS B PA3IMYHBIX (popMaTax ¢ yuy€Tom
Ha3HayeHus: UWHGOpPMalMKM M LEJNEeBOM ayAUTOpPHH, BbIOMpas oONTHUMalbHYIO (opmy
IpPEe/CTaBICHNS U BU3yaTH3alUH.

YHuBepcaibHble KOMMYHUKATHBHbIE 1€ CTBUA

Obwenue:

— OCYIIECTBIIATH OOIIEHHE Ha YpOKaX (PU3UKH U BO BHEYPOUHOU JESITEITHHOCTH,

— pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(DIUKTHI;

— pa3BEPHYTO M JIOTUYHO W3JIaraTb CBOK TOYKY 3pEHHSI C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.
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Coemecmnasn oeamenvHocmb:

— [IOHMMATh M HCIIOJIB30BATh IPEUMYNIECTBA KOMAaHIHOM M WHIWBUAYAJIBHON
paboThI;

— BbIOMpPAaTh TEMaTMKy M METOJAbl COBMECTHBIX JAEHCTBHM C y4€ToM 0O0Lmx
MHTEPECOB U BO3MOXHOCTEN Ka)/10T0 4ieHa KOJIIIEKTUBA;

— IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTHIKCHHUIO: COCTaBIATH IUIAH JEHCTBUM, PacIpeneiiaTh
pOJIM ¢ Y4ETOM MHEHHH y4aCTHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

— OLIEHUBAaTh KayecTBO CBOEr0 BKJIAZA M KaKJOr0 y4aCTHHKAa KOMaHJbl B OOILUI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— IIpeaaaraTb  HOBBIE IIPOCKTBI, OLECHMBaTh HUACH C [O3ULHMHA HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUUYECKON 3HAUUMOCTH;

— OCYILIECTBIIAThH TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JINYHBIX CUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

YHuBepcajabHbIE PeryJsiTUBHBIE JIeiiCTBUS

Camoopeanuzayus:

— CaMOCTOSITENIHO OCYIIECTBIIATH IO3HABATEIBHYIO JIEATEILHOCTE B OOJIACTH
(bU3HUKY U ACTPOHOMHUH, BBISBIISITH MPOOJIEMBI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITENTLHO COCTAaBJIATH IUIAH PEIICHUS pacuETHBIX M KaueCTBEHHBIX 3ajad,
IUTAaH BBITIOJTHEHHS MPAKTUYECKOW padOThl C y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

— JaBaTh OLEHKY HOBBIM CHUTYAIHIM;

— pacmmpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

— JieNnaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PEUICHHUE;

— OLICHUBATh MPUOOPETEHHBIN OIIBIT;

— Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBIICHUIO IPYAHUIHHM B 007acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

Camokonmponw:

— JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTh KOPPEKTHUBHI B JI€ATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

— BIIa/IETh HaBBIKAMU TO3HABATEIbHOU peIEKCHUH KaK OCO3HAHHUS COBEPIIAEMBIX
NEMCTBUN M MBICITUTEIBHBIX MPOIECCOB, HX PE3YJbTATOB U OCHOBAHWI; MCITOJIB30BATh MPHEMBI
peduiekcuu sl OLEHKU CUTYaIluu, BBIOOpa BEPHOTO PEIICHHUS;

— YMETh OIICHMBAaTh PHUCKA W CBOEBPEMEHHO NPUHAMATH PEHICHHS 110 WX
CHUKCHHUIO;

— MPUHAMATh MOTHBBI W apTyMEHThl JAPYTHX T[PU aHaJIW3e pe3yJIbTaTOB
JESTEIbHOCTH.

Ilpunamue ceds u opyaux:

— MPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

— MPUHAMATh MOTHBBI W apTyMEHThI JAPYTUX TIPH aHAIM3E Pe3yJIbTaTOB
JEeSITEIIbHOCTH;

— MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

INPEJMETHBIE PE3YJIbTATBI
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHH Ha 6a30BOM YPOBHE JIOJIKHBI

OTpakaTh:

- cOpPMUPOBAHHOCTh NPEJCTABICHUNH O POJIM M MecTe (QU3UKM M acTPOHOMHUHU B
COBPEMEHHOM Hay4YHON KapTHHE MHpa, O cHUcTeMooOpasyrouieil ponu (QU3MKKM B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHMKM M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHUHCKUX U
3apyOeXHBIX Y4YEHBIX-(OU3UKOB B pa3BUTHE HayKH; IOHUMaHHE (U3NYECKOH CYHIIHOCTH
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HaOJIIOaeMBbIX SBJICHHM MHKPO-, MaKpo- W Meramupa; MOHHMMaHUE pOJH acCTPOHOMHH B
IIPAKTUYECKON NI€ATEIbHOCTH YEJIOBEKAa U JajbHEHIIEM HayYHO-TEXHMUECKOM Pa3BUTHUHU, POJIU
¢u3uku B GOPMHUPOBAHUU KPYro3opa U (PyHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA VISl pEIICHUS
IIPaKTUYECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTh YMEHHUH paclo3HaBaTh (U3MYECKHUE SIBIEHUsS (TpPOLECCh) U
OOBSICHATh HX HAa OCHOBE U3YYEHHBIX 3aKOHOB: paBHOMEPHOE M PaBHOYCKOPEHHOE
IOpPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJieHHe Tel, ABMKEHHE IO OKPYXHOCTH, MHEPLHMS,
B3aUMOJIEIiCTBHE Tell, KojeOaTeIbHOe ABMKEHHE, PE30HAHC, BOJIHOBOE IBIKEHUE; TUdy3us,
OpOYHOBCKOE JIBUKEHME, CTPOECHHUE >KUIKOCTEH M TBEpABbIX Tell, U3MEHEHHEe 00beMa Tel IMpH
HarpeBaHuu (OXJIAXK/IEHUH), TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCalMs, IUIaBJICHUE,
KpUCTAJUIM3alUsl, KUIICHWE, BJIAXXHOCTb BO3/yXd, CBA3b CpEIHEH KHHETHYECKOW JHEPruu
TEIUIOBOTO JABM)KEHUS MOJIEKYJ C a0COJIOTHOM TEMIIEpaTypol, MOBBIIIEHNE JAaBJICHUS ra3a IpH
€ro HAarpeBaHMM B 3aKpPbITOM COCYZAE, CBA3b MEXAYy I[apaMeTpaMH COCTOSHHsA Tras3a B
M30IIpoLECCax; dJICKTPHU3ALMs TeJl, B3aUMOICHCTBHUE 3aps1l0B, HATPEBAHUE IIPOBOJAHMKA C TOKOM,
B3aMMOJCHCTBUE MAarHUTOB, JJEKTPOMAarHUTHAas WHAYKLHUSA, JCWCTBHE MAarHUTHOIO IOJIA Ha
IOPOBOJHUK C TOKOM W JBHXKYIIMHCSA 3apsl, 3JIEKTPOMAarHUTHbIE KoJeOaHHWS M BOJIHBI,
OPSMOJIMHEHHOE PAacHpOCTpaHEHUE CBeTa, OTPaXXeHHWe, MpeJoMIIeHUe, HUHTeppepeHIus,
TQpakius ¥ TONSApU3aIMs CBETa, TUCIEPCHs CBeTa; (QoToanekrpuueckuil 3¢ddekr, cBeToBoe
JIaBJICHUE, BO3HMKHOBEHHME JIMHEWYaTOrO CIEKTpa aTroMa BOJOPOJA, €CTECTBEHHAs u
HCKYCCTBEHHAs paINOaKTHUBHOCTb;

- BJIQJICHUE OCHOBOIIOJIAralOIIMMH  (U3MUYECKUMU TMOHATUSIMU U BEJIUYUHAMH,
XapakTepU3yrIUMH  (U3NYECKUe Ipolecchl (CBA3aHHBIMU C MEXaHHYECKUM JBHIKEHUEM,
B3aUMOJICHICTBUEM TeJl, MEXaHMYECKMMM KOJEOAHUSMHU U BOJHAMH; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BELIECTBA, TEIJIOBBIMU IIPOLIECCAMU; IJIEKTPUYECKUM M MAarHUTHBIM IOJISIMM,
JIEKTPUUECKUM TOKOM, 3JEKTPOMArHUTHBIMU KOJEOAHUSIMM M BOJHAMH; ONTHYECKUMHU
ABJICHUSIMU;  KBAHTOBBIMM  SIBJICHUSIMH, CTPOEGHHUEM  aroma U aTOMHOIO  sapa,
PaAMOAKTUBHOCTBIO);  BJIAJICHHME OCHOBOIOJATAIOIMMU  aCTPOHOMUYECKHUMH  MOHSATHIMH,
MO3BOJISIIOIIMMH  XapaKTEPU30BaTh IPOLECCHl, IPOUCXOAAIIME HA 3Be3/1ax, B 3BE3IHBIX
CUCTEMAaX, B MEXTaJIaKTHUECKON cpene; JBHKEHHE HEOECHBIX Tel, SBOJIOIUI0 3BE3] U
Bcenennoi;

- BJIaJ€HHE 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSAMH (3aKOH BCEMUPHOT'O TATOTEHUS,
I, II u III 3akoHbl HbrOTOHA, 3aKOH COXPAaHEHHsS MEXAHWUYECKOW SHEPIUH, 3aKOH COXPaHECHUS
UMITyJIbCa, NMPUHLUI CYNEPHO3ULUN CHJI, NPUHLIMII PaBHOIPABHOCTH HHEPLUAIBHBIX CHUCTEM
OTCYETA; MOJIEKYJIIPHO-KMHETHUECKYIO TEOPUIO CTPOEHUS BEUIECTBA, ra30BbIE 3aKOHBI, IIEPBBIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsja, 3akoH Kynona, 3akon Oma
JUISL y4acTKa 1ern, 3akoH OMa 1 OJTHOM 3JIEKTPUYECKOH 11ernu, 3akoH Joyns — JIeHia, 3akoH
JJIEKTPOMATHUTHOM MHAYKIUMH, 3aKOH COXPAaHEHUs OHHEPIrUH, 3aKOH NPSIMOJUHEWHOIO
paclpoCTpaHEHHsI CBETa, 3aKOH OTPaKCHHMsS CBETa, 3aKOH IIPEJOMIICHHs CBETAa; 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS YIEKTPUUYECKOTO 3aps/1a,
3aKOH COXpaHEHMs MAacCOBOIO 4YHMCIa, HocTylaTel bopa, 3akoH paguoakTHBHOIO paclaja);
YBEpEHHOE HCIOJIb30BaHNUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaimu3e (PU3NYECKUX SBICHUH WU
IIPOLIECCOB;

- yYMEHHE YYMTHIBATh TPAHULIBI TNPUMEHEHUS W3YyYEHHBIX (U3HUECKUX Mojeneil:
MaTepuaibHas TOYKA, MHEPLHUAIbHAS CHCTEMA OTCYETa, WACAIBHBIA Ta3; MOJAEIN CTPOEHHUS
ra3oB, XUJKOCTEH M TBEPABIX TE€J, TOYEUHBIN SJIEKTPUYECKHM 3apsij, sAepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si7Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;
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- BIJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO IO3HAHHS, HCIOJIB3YEeMbIMH B (U3UKE:
IPOBOJUTH NPSIMBIE M KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIMYHMH, BBIOMpAs ONTUMAaJIbHBINA
Croco0 HM3MEPEeHUsT W HCMOJIb3ysd H3BECTHBIE METOABl OLIEHKHM IOTPEIIHOCTeH H3MEpEeHHIH,
IPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpEHUl, OOBSCHATH MONYYECHHBIE Pe3yJbTaThl, UCHOIb3YS (U3UUECKHUE TEOPUH, 3aKOHBI U
MOHSATHUS, W JeJaTh BBIBOJBI; COOMIONATh MpaBujia O€30IacHOr0 TpyAa MpH IPOBEICHUU
HCCJIEIOBAaHHUM B paMKax y4eOHOTO SKCIIEPUMEHTa U y4eOHO-HCCIEI0BATEIbCKON AeSITENbHOCTU
C HCIIOJIb30BaHHEM LHU(POBBIX HU3MEPUTENBHBIX YCTPOHCTB U J1a0OpaTOPHOrO 00OpPYHOBAHUS;
c(OpMUPOBAHHOCTh TMPEJCTABICHUM O METOAaX IMOJIyYeHUSI HAyYHbIX aCTPOHOMHYECKHX
3HAHUM;

- c(OPMHPOBAHHOCTh YMEHHSI PeLIaTh PacyeTHBIC 33/1a4H C SBHO 3aJaHHON (pu3nuecKon
MOJIENIBIO, UCTIONB3YS (PU3NYECKHUE 3aKOHBI M MPHUHLMUIBI, HA OCHOBE aHAIM3a yCJIOBUS 3a/laud
BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIIEIATh (PU3UUECKUE BETHUUHBI U (HOPMYIIbl, HEOOXOqMMBbIE
JUIsl €€ pEeLIEHHUs, NPOBOAUTh pacyeTbl M OICHUBATH PEAIBHOCTh IMOJYYEHHOI'O 3HAYEHUS
dbusznyeckoil  BeIMUYMHBI, pellaTh  KAauyeCTBEHHbIE  3a/Jayd, BbICTpauBas  JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO LIETIOYKY PACCYKJIECHUN C OMOPOM HA U3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SIBICHUS,

- ¢(OpMHUPOBAHHOCTH YMEHUS IPUMEHSTh IOJTyICHHbIC 3HAHUS ISl OOBSICHEHUS yCIOBUI
npoTeKaHus (PU3MYECKHX SIBJICHUH B TPHUPOJEC WM JJIS TNPUHATHS TMPAKTHYECKUX PEIICHHH B
MOBCEIHEBHOM KHM3HU g oOecrieyeHusi 0e30MacHOCTH IpU OOpalieHMH ¢ OBITOBBIMU
npuOopaMu U TEXHUYECKHMMM YCTPONMCTBAMH, COXPAHEHHs 370pPOBbsi U COOJIIOJEHUS HOPM
9KOJIOTHYECKOT0 MOBEJCHUS B OKPYXKaoIlel cpese; MOHMMaHUEe HEOOXOAMMOCTH MPUMEHEHUS
JTOCTHXKEHUH (PU3UKU U TEXHOJIOTUHN AJI PAllMOHAIBHOTO IPUPOIOTIONH30BAHMS;

- chOpPMUPOBAHHOCTh COOCTBEHHOW TMO3WUIMU IO OTHONICHUIO K (PU3NYECKOM
uH(pOpMallMK, T[OJIy4aeMOM U3 pa3HbIX HCTOYHHKOB, YMEHHMH HCIOJIb30BaTh LU(POBHIC
TEXHOJIOTHUH JUIsl TOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U TPEACTaBICHUS Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(pOpMalUy; pPa3BUTHE YMEHUN KPUTHUECKOTO aHalu3a IOIy4aeMoi
uH(pOopMaLnu;

- OBJIQJICHHE YMEHUSMM paboOTaTh B TPYIIE C BHIIOJHEHHUEM PA3IUYHBIX COLUAIbHBIX
posel, mJIaHupoBaTh paOOTy TPYNIbI, PANUOHAIBHO paclpeleNaTh JeATeNIbHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)KJOTO M3 YYACTHHUKOB TI'DYIIBI B
peleHne paccMaTpuBaeMoil podieMbl;

- oBnazeHue (cHOpMUPOBAHHOCTH MPEJICTABICHUI) MpaBWIaMU 3anHCH (U3NYECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003Hadenuii JI. bpaiins (st cienbix u c1aboBUASIINX
00ydJarommxcs).

du3uka (yriayojaeHHbI YPOBeHb) - TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHHS
yrayOlIeHHOro Kypca (U3MKM JOJDKHBI BKJIIOYaTh TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
0a30BOro Kypca 1 JAOMOJIHUTEIBHO OTPAXKATh:

- c(OPMHUPOBAHHOCTh TTOHUMAHUS POJIK (PU3UKH B HIKOHOMHUYECKOH, TEXHOJIOTMUYECKOH,
COLMAIBHOM W 3THYECKOH cdepax AeATeNbHOCTH YEJIOBEKa; poJd M MecTa (U3MKH B
COBPEMEHHOM Hay4YHOH KapTHHE MHpa; POJIM ACTPOHOMHUHM B IPAKTHUYECKOM AESITEIBbHOCTU
4eJI0BEKA U JalbHENIIEM HAyYHO-TEXHUUECKOM Pa3BUTHH;

- cOPpMHUPOBAHHOCTb CUCTEMBI 3HaHUM O (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUsX, JEHCTBYIONIMX HA YPOBHAX MHKPOMHUPA, MaKpOMHUpa W MeraMupa, IpeICTaBICHUN O
BceoOlIeM XxapakTtepe (U3MUECKUX 3aKOHOB; MPEACTABIEHUH O CTPYKType IOCTPOEHUs
bu3nyecKoil TEOpUH, YTO MO3BOJIUT OCO3HATH POJIb (PYH/IAMEHTAIbHBIX 3aKOHOB U MPUHIUIIOB B
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COBPEMEHHBIX TMPEJCTABICHUAX O NPHUPOAE, TMOHITh TPAHULIBI MPUMEHUMOCTH TEOPH,
BO3MO>KHOCTH MX MPUMEHEHUS JIJIsl OTIMCAHUS €CTECTBEHHOHAYYHBIX SBJICHHUH U MPOIECCOB;

- cOPMUPOBAHHOCTh YMEHUS Pa3NIU4aTh YCIOBUS MPUMEHUMOCTH MOJENeH (PU3NIECKUX
TeT MW TPOLECCOB (SBJIICHMM): HMHEpUUANIbHAA CHUCTEMa OTCYeTa, MaTepHalibHas TOYKa,
PaBHOYCKOPEHHOE JBHXEHHE, CBOOOJHOE TMajeHue, abCodTHO ympyras naedopmanus,
abCOIOTHO YIpyroe M aOCOMIOTHO HEYNPYroe CTOJKHOBEHMS, MOJENeN Ta3a, >KMIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Tela, HAeaJbHOro ra3a, TOYEYHBIN 3apsij, OJHOPOIHOE
JJIEKTPUYECKOE  T0JIe, OJHOPOJHOE MArHUTHOE TOJe, TapMOHMYECKHE  KoJieOaHMs,
MaTE€MaTUYeCKUil MAasATHHUK, WJCAIbHBIM NPYXUHHBII MAaATHUK, TIapMOHHUYECKHE BOJIHBI,
UCaNbHBIN KONeOaTebHbI KOHTYp, TOHKas JIMH3a; MOJENIed aToMa, aTOMHOTO sapa U
KBAHTOBOM MOJICIIH CBETA;

- cOpMUPOBAHHOCTh YMEHUS OOBSACHATH OCOOCHHOCTH MPOTEKAaHUs (PU3NIECKHX
SBJICHUM: MEXaHMYECKOE JBWXKEHHUE, TEIUIOBOE JIBM)KCHHE YaCTUI[ BEILIECTBA, TEIUIOBOE
paBHOBecHe, OpPOYHOBCKO€ BIKeHUE, AudQy3us, HUCIapeHue, KUNEHHEe U KOHJEHCAallus,
IUIAaBJICHUE MW KPUCTAUIM3AlMs, HANpPABICHHOCTh TEIUIONEpeNadyu, dSJIEKTpU3alUuu  Tell,
SKBUITOTEHIIUAIBHOCTH MOBEPXHOCTH 3aPSKEHHOTO IPOBOJHUKA, JIEKTPOMAarHUTHOW UHIYKLIUH,
CaMOMHAYKIMHU, 3aBUCUMOCTH CONPOTHUBIICHHUS TOJYNPOBOAHUKOB pP- U N-THUIOB OT
TEMIIEPATyphl, pPE30HaHCa, WHTepPEepEeHIIMU BOJH, IU(PAKIUU, AUCIICPCUH, TOJTHOTO
BHYTPEHHETr0 OTpakeHUs. ¢Gorodddexr, Gu3nueckue NPUHIUIBI CHEKTPAIBHOTO aHalu3a M
paboTeI Ma3epa, anbda- u OeTa-pacrasl saep, raMMa-u3IIydeHue sjaep;

- copMHUPOBAaHHOCTH YMEHHMM TPUMEHSTH 3aKOHBI KJACCUYECKOM MEXaHHKH,
MOJICKYJISIpHOM (DU3UKKM M TEePMOJUHAMHKH, SJICKTPOAMHAMHKH, KBAaHTOBON (QU3UKUA  AJs
aHanM3a U OOBSCHEHHS SBICHUH MHKPOMHpA, MAaKpOMHpAa M MEramupa, paziudarh YCIOBHS
(rpaHuLbl, 0OJIACTH) NMPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHS MEXaHMYECKON SHEpruM, 3aKOH COXPaHEHUs
HMMITYJIbCA, 3aKOH BCEMHPHOT'O TSATOTEHHS, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs HHEPruu) ¢ OrPAHHMYECHHOCTh HCIIOJIb30BAHUS
YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUECKHUE TPOIECCHI, UCTOIb3Ysl OCHOBHBIEC IMOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCUTEIHHOCTh MEXAHMYECKOTO JBIKCHHS, (HOPMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOTO JBIDKEHHUSA, NpeoOpazoBanus [amuies s CKOpOCTH U
nepemMenieHus, Tpu 3akoHa HproToHa, MpUHLIMI OTHOCUTENBHOCTU ['anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYyJIbCa M MEXaHWYECKOW SHEPTuH, CBS3b PAaOOTHI CHUIIBI C
M3MEHEHUEM MEXaHUYECKOW SHEpruH, YCIOBHUsS PABHOBECHUSI TBEPJOTO TENA; CBSI3b JaBICHUS
UJ€ANBbHOTO Ta3a cO CpeHEN KMHETUYECKON SHEPIrueil TEeMI0OBOro ABUKEHUS W KOHIIEHTpAalMen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEUIECTBA CO CPEAHEH KMHETUYECKON SHEPrueil ero 4yacTull,
CBSI3b JIABJICHHS MJICAJILHOTO ra3a C KOHIICHTPAIMEW MOJIEKYJI M €r0 TeMIIepaTypol, ypaBHEHUE
MenneneeBa-Kianelipona, NEpBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHEHUS DJHEPIUU B
TEIJIOBBIX TpOIleccax; 3aKOH COXpaHEHWs dJIEKTPUYECKOoro 3apsiga, 3akoH Kymona,
MOTEHIUATBHOCTD AJEKTPOCTATUYECKOTO MOJISI, TPUHIUI CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsl OMa a1 yyacTka LeNH U JJI1 3aMKHYTOU AJIEKTPUUYECKOH 1IeMH, 3aKOH
Jxoyns-JleHlla, 3akOH SJIEKTPOMAarHMTHOW MHAYKUMM, mpaBwio JleHma, mnocTynarsl
CIELUATbHON TEOpUHM OTHOCHUTEIIBHOCTHM OWHINTEWHA, ypaBHEHUE OWHIITEWHA IS
dotoarddekra, mepBhIil 1 BTOpO# moctynarel bopa, mpunimn HeornpeaeneHHocTu I eizendepra,
3aKOH COXpPAaHEHMs 3aps/ia, MacCOBOTO YHCIAa M JHEPTMH B SACPHBIX PEAKIUSIX, 3aKOH
PaIMOAKTUBHOTO pacmaa;
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- c(OpMHPOBAHHOCTh YMEHHUI NPUMEHATh OCHOBOINOJATalOIIUE ACTPOHOMHUYECKHUE
TIOHATHS, TEOPUH U 3aKOHBI JJIS1 aHAIHM3a U OOBSCHEHUS (PU3NUECKUX MPOLIECCOB, MPOUCKOSIINX
Ha 3Be37ax, B 3BE3IHBIX CHUCTEMaX, B MEXIaJaKTHUECKOW Cpeie; ABMKEHHs HEOECHBIX Tel,
SBOJIIOIIMH 3Be31 U BeeneHHoi;

- cOpMHPOBAHHOCTh YMEHHUH MCCIENOBATh M AHAJIU3UPOBATh pa3HOOOpa3HbIE
¢du3nyeckue sBJIEHUS U CBOHCTBA OOBEKTOB, IMPOBOJUTH CaMOCTOSTENIbHBbIE HCCIEIOBaHMS B
peasbHbIX U JJA0OPAaTOPHBIX YCIOBMSX, YATATh M aHAIW3UPOBATH XAPAKTEPUCTUKU NMPUOOPOB U
YCTPOMUCTB, OOBACHATH NPUHIMIIBI UX PaOOTBHI;

- c(OPMHPOBAHHOCTb ~ MPEJACTaBIEHUII O MeToJax IOJIydYeHHs  Hay4HbIX
ACTPOHOMMYECKMX 3HAHW;, BIAJCHUE YMEHHUSMHU CaMOCTOSTENbHO (HOPMYIHPOBATH IENb
uccienoBaHMsl (IIPOEKTa), BBIABUIATH TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIIMX
($U3MUEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH MX SKCIEPUMEHTAIBHBIMH CPEACTBAMU;
IUIAHUPOBaTh M NPOBOJUTH (PU3UYECKHUE SKCIEPUMEHTHI, OINUCBIBATH M AHAJIU3UPOBATH
IOJYYEHHYIO IPHU BBIIOJIHEHUM HKCIEpUMEHTAa HH(OpPMAIMIO, OINpPEeNeNiTh JI0CTOBEPHOCTh
HOJIy4EHHOT'0 pe3yJsbTara;

- c()OPMHUPOBAHHOCTh YMEHHMS peEIIaTh pacyeTHbIC 3aJjaud C SBHO 3aJlaHHOW U HESBHO
3aJJaHHOM (DU3MYECKOM MOJEeNbl0: Ha OCHOBAaHUM aHAJIM3a YCJIOBUS BbIOMpaTh (U3NYECKUE
MO/IENIM, OTBEYAOIINE TPEOOBAHUAM 33/1a4H, IPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl (PU3UYECKUX TEOPHI TNPH KCIOJIB30BAaHUM MATEeMAaTHYECKUX METOJIOB PpEIICHUS
3a/1a4, IPOBOJUTH PAacyeThl HA OCHOBAHUU MMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBAaTh METO/bI PELICHUSI C YYETOM IOJIYYEHHBIX PE3y/IbTaTOB; PEIIaTh KAUeCTBEHHbBIE
3a7iauy, TpeOyrole MPUMEHEHHs 3HAaHUH U3 pa3HbIX pa3zelioB MIKOJIbHOIO Kypca (U3MKH, U a
TaKXe MHTErpaluy 3HaHUN U3 JPYTUX HpeAMETOB €CTeCTBEHHOHAYYHOrO IIMKJIA: BBICTPaUBATh
JIOTMYECKYIO IETOYKY PacCyXJEeHUH ¢ Omopoil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue sIBICHUS;

- cOpMHPOBAHHOCTh YMEHHH aHAIM3UPOBATh M OICHWBATH IMOCIEICTBHS OBITOBOM M
IIPOU3BOJICTBEHHOW JI€ATEIbHOCTU 4YEJIOBEKa, CBA3aHHOW C (U3WYECKUMH IpolieccaMu, C
MTO3UIUI 3KOJIOTUYECKOM 0€30MacHOCTH; MpECTaBICHUN 0 palrOHAIIBHOM
IPUPOIONOIB30BaHUH, @ TAK)KE€ Pa3yMHOM HCIOJB30BAaHUU JTOCTUKEHUN HAayKU U TEXHOJIOTMH
JUIS AaJbHEHUIEero pa3BUTHS YeJI0BEYECKOro O0IIECTBa;

-OBJaJICHHE pa3IMyHbIMU crocobamu paboTel ¢ uHpopMmanued (U3NIECKOro
COJIepKAaHUs C UCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH, pa3BUTHE
YMEHUH KPUTHYECKOTO aHAJIN3a U OLEHKH JIOCTOBEPHOCTH IoJydyaeMoil uHpopMaruu;

- OBJIaJICHUE OPraHMU3AallMOHHBIMU U II03HABATEIbHBIMU YMEHHUSMH CaMOCTOSITEIIBHOTO
NpUOOpETEeHUs HOBBIX 3HAHUHW B  TMpOLECCE BHINOJHEHUS MPOEKTHBIX U y4eOHo-
UCCIIEIOBATENbCKUX paboOT, yMEHHUAMHU paboTaTh B TIPYMNNE C BHIIOJHEHUEM pPa3IMYHbIX
COLIMAJIBHBIX POJIeH, MIaHUPOBaTh PabOTy IPyIMIbI, PALIMOHAIBHO PacIpeAesaTh AeSITebHOCTh B
HECTaHJIapPTHBIX CUTYalUsIX, aJIeKBATHO OLIEHMBATH BKJIAJ Ka)/J0r0 M3 yYAaCTHUKOB TPYIIbI B
peleHne paccMaTpruBaeMoil pooieMbl;

- copMHPOBAaHHOCTH MOTHBAIMM K Oyaymied npodecCHOHATbHOM AEATENbHOCTU 10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

OK 01.BbiOupate cnocoObl pemeHHs 3ahad  MNPOQPECcCHOHANTBHON  JIEATEIIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02.Mcnonp30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIM3a W HHTEpIpETAluU
uH(popMalui, U UH(MOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHMS 3ajad MpoQecCHOHATbHON
JeSITEIbHOCTH.
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OK 03.I1nanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JEATEIbHOCTh B MPO(pECcCHOHANBHON cdepe, HCIONb30BaTh
3HaHUS 110 PUHAHCOBOI IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIUSX.

OK 04.2¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTaTh B KOJUICKTUBE M KOMaH/IE.

OK 05.0cymiecTBisiTh YCTHYIO M MUCBbMEHHYIO KOMMYHHKALMIO Ha TOCYIapCTBEHHOM
s3pike  Poccuiickoit ®enepanii ¢ y4€TOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07.CopneiicTBOBaTh COXpPAaHEHHIO OKpYXKalOIIEH Cpeapl, pecypcocOepereHuIo,
OPUMEHSTh 3HaHUS OO0 UW3MEHEHUU KIuMaTa, MPUHIUIB OEpeIMBOrO0 IMPOU3BOJCTBA,
3 PEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYALIUX.
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5. TemaTuueckuii MJIaH u cojaep:kaHue yuyeoHoi nucuuminnabl @U3NUKA

HaumeHnoBaHue Copaepxxanne yue0HOro MaTepHaJa, JJabopaTopHbie padoThl M MPaKTHYeCKHe 3aHATHS, camocTosiTelbHast | O0bem 4acoB Yposenn
pa3iesioB U TeM padoTa 00y4yarouuxcs /3a4. el1. 0CBOEHHS
1 2 3 4
Coaepsxanue y4eOHOro MaTepuaJa: 4
Oumsnka — (yHIaMeHTanbHas HayKa o mpupoae. EcrecTBeHHO-HAY4HBIH METOZ MO3HAHUS, €TO BO3MOXXHOCTU U
Brexerue. TPaHHIIB! IPUMEHHMOCTH. DKCIIEpUMEHT U TeOpusl B IIPOLIECCE NMO3HAHUS NpUpoibl. MoaennpoBaHue GU3NIeCKUX
DU3HKA 1 METOIBI SBJICHUH W TpoleccoB. Poib 3KCIepUMEHTa U TEOPUH B MPOLECCE MO3HAHUS TPUPOIIBL. Ousnyeckas BeIMYHHA. 5 12
HAYMHOTO MO3HAHNS Ouznyeckre 3aKOHBI. vrpaHI/IHI)I MPUMEHUMOCTH (PH3MYECKUX 3aKOHOB M TCOpHil. [MpuHIMI COOTBETCTBHUSI.
ITonsitre o dusnyeckoit kaprure mupa. [lorpemnoctu u3mepeHuid pu3nUecKUx BeNUYMH. 3HaUeHUE (HU3UKH IPU
ocBoeHuu crnenuansHocted CI1O
JladopaTtopHas pa6ora Nel «OnpeneneHre IIOTHOCTH TBEPJOTO TEIa 2 2,3
PA3JAEJ 1. MEXAHHUKA 14
Conep:xanue yueOHOro MarepuaJia: 4
MexaHnueckoe IBMKEHHE U ero Buabl. MatepuanbHas Touka. CKaJlsipHbIe M BEKTOPHbIE (PU3NUECKUE BEIUUIHHBL.
OTHOCHTENBHOCTh MEXaHUIECKOTO ABIKeHHs. Cuctema otcueta. [lpuHumn otHocutenbHOCcTH [anunes. CriocoObt
Tema 1.1 onucanus AwxkeHus. Tpaekropus. [lyte. Ilepemenienne. PaBHomepHoe nmpsiMonuHeiiHoe ABMkeHne. CKOpOCTb.
YpaBHEeHHE ABIKEHUS. 2 1,2
OcHOBBI KHHEMATHKH .
MrHoBeHHas: U CpemHsAs CKOpocTH. YckopeHue. IIpsMonuHeliHOE IBIKEHHE C IIOCTOSIHHBIM YCKOPEHHEM.
JIBI>KEHME ¢ MOCTOSHHBIM YCKOpEHHEeM CBOOOTHOro mnajieHus. PaBHOMEpHOE JBIKEHHE TOYKH MO OKPY>KHOCTH,
yrioBasi ckopocts. LlenTpocTpemurenbHoe yckopenue. KunemaTrka abcoslloTHO TBEPAOro Tena
JlabopaTopHo-npakTHuecKas padora Ne2 «OnpezneneHue napaMeTpoB paBHOYCKOPEHHOTO IBHKEHUSI» 2 2,3
Coaepsxanue y4eOHOro MaTepuaJa: 4
12 OcHoBHas 3agada quaaMukn. Crta. Macca. 3akosbsl MexaHukn HerotoHa. 2 1,2
Ocnozzrnaml.aMnKn Cuutbl B ipupoze. Cuma TSHKECTH U CUJla BCEMUPHOTO TATOTEHUSI. 3aKOH BCEMHUPHOTo TArotenus. llepsas
KOCMHYECKasi CKOpOCTh. JIBrmkenune miaHeT u Manbix Ten ConHeunol cucteMbl. Bec. HeBecomocTs. 2 1,2
Cunel ynpyroctu. CHIIbl TPEHHUSI
Coaepsxanue y4eOHOro MaTepuaJa: 6
Nwmmynsc Tena. MMimynbe critbl. 3aKOH COXpaHeHHs] UMITyJIbca. PeakTHBHOE IBIKEHHE. 2 1,2
Tema 1.3 3aKOHDI MexaHquCKaU;[ pabota u mourHOCTh. KuHeTnueckas sueprus. [loTeHnmansHast sHEprus. 3aKOH COXpaHEHUS
COXpAHEHHS B MeXaHH4YeCcKoH 3Heprun. PaboTa cuinbl TshkecTH U cuiibl ynpyroctd. KoncepBaTusable cuitbl. [Ilpumenenue
MeXaHmKe 3aKOHOB COXpaHCHMH. Hcmonp30BaHre 3aKOHOB MEXAHUKH JUISL O6’b$ICHeHI/ISI JABHKCHUS He6eCHI)IX TCII U JIA 2 1,2

Pa3BUTHS KOCMUYECKUX MCCIIEOBAHNH, TPAHUIIBI TPUMEHUMOCTH KJIacCHYecKor MexaHuku. IpakTnieckoe
nprUMeHeHUe (PU3NYEeCKUX 3HAHUH B IIOBCETHEBHOM KU3HM AJIS1 HCIIOJIB30BAHUS IPOCTHIX MEXaHU3MOB,
WHCTPYMEHTOB, TPAHCIIOPTHBIX CPE/ICTB
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IIpakTuyeckast padora Nel
Pemenne 3amay ¢ mpodeCCHOHATEHON HAPaBISHHOCTHIO IO pasneny «MeXaHuKay

2,3

PA3JIEJI 2. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNMHAMUKA

30

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO
- KHHEeTHYeCKOM
Teopumn

CopepkaHue y4eGHOT0 MaTepuaJia;

10

OCHOBHBIE MOJOKEHUS MOJIEKYIIPHO-KMHETHUECKON Teopuu. Pasmephl 1 Macca MOJIEKyN U aTOMOB. bpoyHoBckoe
nerkerre. CHITBI B SHEPTHS MeXMOJIEKYISIPHOTO B3anMoieicTBIs. CTpoeHne ra3000pa3HbIX, KUIKAX H TBEPIBIX
ten. MneansHsbiii ras. Jlasnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHICCKON TEOPHH Tra30B.

1,2

Temmepatypa u ee u3Mepenne. AOCONOTHBIN Hylb TeMIeparypsl. TepMonnHaMudecKkas IKaia TeMIepaTyphl.
TemnepaTypa 3Be31. ['a3oBble 3ak0HbI. MoJisipHast ra30Bast MOCTOSTHHASL.

1,2

CKOpOCTH IBI)KEHHS MOJICKYJI M X H3MEpEHHe. Y paBHEHHE COCTOSIHUS WACAIBHOTO Ta3a. V3omponeccs n ux
rpaduKH.

1,2

JlabopaTopnasi padora Ne3
«M3yuenune nzorepmuueckoro uzonpouecca. Ilposepka 3akona boiinss — MapuoTray

2,3

IIpakTuyeckas padora Ne2 Pemenue 3a1a4 ¢ npodeCCHOHAIBHON HapaBIICHHOCTRIO 0 TeMe MKT

2,3

Tema 2.2 OcHOBBI
TEePMOAUHAMUKH

Copep:xaHue y4eOHOT0 MaTepuaJa:

BHyTpeHHss SHeprus cucTeMbl. BHyTpeHHsIs1 SHEpTHsl HAeaNbHOTo Ta3a. PaboTa u TemnoTa kak (opMbl mepeaadn
sHeprud. TemnoeMKocTs. Y ienbHas Tem10eMKocTb. KonuecTBo TemnoTsl. Y paBHEHHE TEIIOBOro OasaHca.

N OO DN

1,2

IlepBoe Hauano TepMoauHAMUKH. ArabaTHBIN mporecc. Bropoe Hadano TepmonuHamMuku. [IpuHIMIT geicTBus
TeruioBoi MamuHbl. TernoBeie ABuratenu. KITJ[ temnoBoro npuratens. XoJoAwibHbIe MaiMHbl. OXpaHa
MIPUPOIBI

1,2

IIpakTuyeckass padora Ne3
Pemenue 3agau ¢ npodeccnoHaIbHON HANIPAaBICHHOCTHIO IO TeMe OCHOBBI TEPMOJMHAMHKH.

2,3

Tema 2.3 ArperarTnbie
COCTOSIHHSI BELIECTBA U
(azoBbIe mepexoabl

Coaepsxanue y4eOHOro MaTepuaJa:

12

Hcnapenue u kouaeHcaius. HachlleHHbBIN nap v ero CBoWcTBa. AOCOJIOTHAS U

OTHOCHUTEJIbHAS BIIAXKHOCTH BO3yxa. [IpuOOpHI Il onpesiesieHus BIIaXKHOCTH Bo3yxa. Touka pockl. Kurenue.
3aBUCUMOCTh TEMIIEPATyphl KUMIEHUA OT naBieHus. Kputudeckoe cocTosiHue BeulecTBa. [leperpeTsiii nmap u ero
HCIIOIb30BaHNE B TEXHUKE.

1,2

XapakTepuCTHKA KUIKOTO COCTOSHUS BellecTBa. [I0BepXHOCTHBIHN CIIOM MKUIKOCTH. DHEPrUsi TOBEPXHOCTHOTO
cnosi. bimxamil nopanok. IloBepxHocTHOE HaTsbkeHUe. CMaunBaHue. SIBIEHUS Ha TPaHUIIE KUAKOCTH C TBEPIBIM
tenoM. KanwisipHele sSIBICHMUSL.

1,2

XapaKkTepHuCTHKa TBEPAOTO COCTOSIHUS BemecTBa. Kpucranmueckrie U aMmopdHble Tena. Ypyrue cBocTBa
TBepAbIX TeN. 3aKoH ['yka. MexaHndecknue CBONMCTBA TBEPABIX Tel. [limactudeckas (octatounasi) aedopMarmsl.
TemnoBoe pacmypenue TBepAbIX Ten u xuakocteil. Koag¢unuent nuneiinoro pacmmpenus. Koagduunent
00BEMHOTO paciIupeHus. YueT pacliupenus B TexHuke. [Inasnenne. Y aenpHas TeIwioTa iaBieHusl.
Kpucrammmzanus. [IpakTnieckoe npuMeHEeHUE B IOBCEIHEBHOMN KU3HU (U3MYECKUX 3HAHWIA O CBOWCTBAX ra3os.,
JKUAKOCTEH M TBEPABIX Tell

1,2

IIpakTnyeckas padora Ned Pemenue 3a1a4 ¢ npodecCHOHAILHON HANPABICHHOCTHIO 10 TeMe ATperaTHbie

2,3
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COCTOSIHHU.

JlagopaTopHas padora Ned «OmnpeiereHre BIAKHOCTH BO3AYXa»

2,3

JlaGopaTopuasi pagora Ne5 «Omnpenenenne k03 uireHTa MOBEpXHOCTHOTO HATSKEHHS BOJIBI»

2,3

Oo6o00mamuii ypok «MoiekynsipHasi QU3HKa U TEPMOJIWHAMUKA

2,3

PA3JIEJI 3. QJIEKTPOJJMHAMUMKA

Tema 3.1
JyieKTpHYECKOe oJe

Conep:xaHue yueOHOr0 MaTepuaJa:

DneKTpru3anus TeNI U e€ MposABIeHH. DIEKTpUUIeCcKuil 3aps. [IBa Buaa anmekTpuuecKkux 3apsanos. [IpoBomaukwy,
JIUAJICKTPUKU U MOTYNPOBOIHUKH. DIEMEHTAPHBIN SJIEKTPUUECKUH 3apsii. 3aKOH COXPAHEHUSI SJICKTPUIECKOTO
3apsa.

1,2

BzanmogpeiicTBue 3apsnoB. Toueunsie 3apsiapl.  3akoH Kymona. Dnektpudeckoe mmone. Ero neiictre Ha
aNeKTpuyYecKkue 3apsbl. Hampsok€HHOCTD anekTpudeckoro nos. [IpoOHbli 3apsin. JIuaun HanpsokEHHOCTH
3eKTprudeckoro nojs. [loTeHnInatbHOCTh 3IEKTPOCTaTUIECKOro Mo, Pa3HOCTh MOTEHIIMATIOB U HANpsHKEHHUE.
[ToTeHnmanbHas 3HEPrus 3apsia B dJIEKTpocTaThyeckoM noje. IloreHnnan snekrpocratnueckoro moss. Casasb
HANPSHKEHHOCTH IO U PA3HOCTH MOTEHIIUAIOB IS 3JIEKTPOCTATUYECKOTO MO (KaK OJJHOPOHOTO, TaK H
HEOJHOPOTHOTO).

1,2

IIpunnun cyneprno3unuu 3ekTpudeckux nosueil. [lomne Toueunoro 3apsaa. Oanoponnoe nosne. [lone paHOMEpHO
3apspkeHHOH cdepsl. [loire paBHOMEpHO 3apsbKeHHOTO Iapa. [loire paBHOMEpHO 3apsHKCeHHOW OCCKOHETHOMH
r1ockocTH. KapTuHbI TMHUNA HAPsYKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHLIMANBHBIX TOBepXHOCTE!. [IpoBogHIKY B
3JIEKTPOCTATUYECKOM II0JI€. Y CIIOBUE PABHOBECHS 3apsiioB. JIUAIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JusnexTprdeckas IpOHUIIAEMOCTD BEIIECTBA.

1,2

Konnencarop. 91eKTpoE€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh MJIOCKOT0 KOHAeHcaTopa. [lapamiensHoe
coeMHEHNe KoHaeHcaTopoB. [lociaenoBaTensHoe coeqMHEHNE KOHAEHCATOPOB. DHEPTHUS 3apsHKEHHOTO
KOHJIeHCaTopa.

1,2

IlpakTnyeckas padora NeS Pemenue 3a1a4 ¢ npodecCHOHAIBHON HAPABICHHOCTHIO 110 TeMe DIEKTPOCTATHKA

2,3

Tema 3.2 3aK0oHBI
MOCTOSTHHOI'O
TOKA

Coaepsxanue y4eOHOro MaTepuaJa:

10

VYcnoBus, He00X0MMBIE JJ11 BOSHUKHOBEHUSA U TOAEPKaHUs dJIEKTpUIecKOro Toka. Cuiia TOKa U TWIOTHOCTh
TOKa. 3aBUCUMOCTBH 3JIEKTPUYECKOTO COTMPOTUBIICHHS OT MaTepuaa, JJIMHBI U TUIOMAAH MTOTIEPEYHOTO CEUSHHS
NPOBOJHHKA. 3aBUCUMOCTH 3JIEKTPHUECKOI0 CONPOTUBICHUS IPOBOIHUKOB OT TeMuepaTypsl. TeMnepaTypHbIi
ko3 uiment conporunnenus. CBepXIpOBOANMOCTE.

1,2

3akon Oma 15 yuacTKa 1enu. DJISKTPOABIKYIIAs CrJIa MCTOYHMKA TOKA. 3akoH OMa ISl HOJTHOM IIETIH.

1,2

JlagopaTopHas padora Ne6 Ilenu noCTOSIHHOTO TOKA.

2,3

JlaGopaTopHasi padora Ne7 OnpenesieHue yAeIbHOTO CONPOTUBIICHHSI TPOBOJHUKA

2,3

JlabopaTopHas padora Ne8 U3mepenne D/IC u BHyTpEHHETO CONPOTHUBIICHHS HICTOYHUKA TOKA.

2,3

Hroro 3a 1 cemecTp

JlaGopaTopHbie padoThI

IIpakTH4eckue padoThl
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PA3AEJ 3. QJEKTPOANHAMUKA

w
N

Coaep:xanue yueOHOro MaTepuaJa:

OnexTpuyeckue nenu. [lapaniensHoe U Iocie0BaTeIbHOe COSAMHEHNE TPOBOTHIKOB. 2 1,2
Tema 3.2 3akoHBbI
HOCTOSIHHOLO IIpakTnyeckas padora Ne6 Pemenne 3a1a4 no TeMev3aKOHI>I IIOCTOSIHHOT'O TOKA. 2
ToKa PaboTta u MOIIHOCTH MOCTOSTHHOTO ToKa. TemmoBoe aerictue Toka. 3akoH J[xoyns—JleHna. 2 1,2
JlaGopaTopHast padora Ne9 HccienoBanue 3aBUCHMOCTH MOIITHOCTH JIAMIThI HAKATUBAHUS OT HAMIPSDKCHUS Ha e 2
3KAMaX.
Coaepsxanue yueOHOro MaTepuaJa: 8
ONEeKTpUYECKUI TOK B METAJUIAX, B AIEKTPOJIUTaX. DNEKTPOIu3. 3aK0oH 3j1ekTponnia Dapazes. 2 12
Tema 3.3 DNeKTPOXMMHUYECKUIT SKBIUBAJICHT. '
DeKTPUYECKHUH TOK B | DJIEKTPUYECKUM TOK B ra3ax, B BakyyMme. Bujbl ra3oBbix paspsaoB. TepmosnekTpoHHas sMuccus. [1nasma. 2 1,2
Pa3JM4YHBIX cpeaax DIIEKTPUICSCKUN TOK B TTOTyNpoBOoaHHKaX. COOCTBEHHAs W IIpUMECHas MpoBoauMocTh. P-n mepexon. [IpuMenenne 5 12
NOJTYIPOBOAHUKOB. [10yITpOBOJHUKOBBIC IPUOOPHI '
IIpakTuyeckasi padora Ne7 Pemenne 3a1a4 ¢ mpoheCCHOHAIBHOM HAIIPABJICHHOCTHIO TI0 TEME 2 2,3
Conep:xanue yueOHOro MarepuaJia: 8
BexTop mHIYKIMHA MarHATHOTO 101, HampshkKeHHOCTh MAarHUTHOTO MO, . MarHUTHBINA TTOTOK. 2 1,2
JeiicTBre MarHUTHOTO ITOJIS1 Ha MPSIMOJIMHEWHBIN IPOBOJAHUK ¢ TOKOM. B3aumoneiicTBue Tokos. Cuna Ammepa.
Tema 3.4 IIpumenenue cunsl Amnepa Pa6VOTa I10 IIEPEMEILEHUIO ITPOBOIHUKA C TOKOM B MarHUTHOM I10Jie. JlelicTBHe 9
MarHITHOE HOJIe MAarHMTHOTO T0JIA Ha IBWKyIuics 3apsaa. Cuna Jlopenna. [Tpumenenue cuibl Jlopenna. OnpenesieHue yaeabpHOro
3apsaa.
MarsuTHbIe CBOMCTBA BellecTBA. MarHuTHas MpoHUIaeMocTh. CoTHeUHas! aKTUBHOCTD U €€ BIMSIHUE Ha 3EMITIO. 2 12
MaruautHsie OypH '
IlpakTnyeckas padora Ne§ Pemenue 3a1au ¢ npogecCHOHAILHON HAPaBICHHOCTHIO 10 TeMe MarHuTHoe mnose 2 2,3
Coaepsxanue y4eOHOro MaTepuaJa: 6
SIBnenune AMeKTPOMAarHUTHON MHIYKITHH. 5 19
Tema 3.5 OJ1C uHAYKIIMK B IBIKYIIUXCSI TPOBOTHUKAX. !
JuexkTpomaruutHasa | [Ipasuio Jlenna. 3aKoH AIEKTPOMAarHUTHON HHIYKIMHA. BUXpeBoe 3neKTpuieckoe mose. SBieHne cCaMOMH Ty KIIHH.
HHIYKIHS NHaykTHBHOCTE. DHEPTUsl MATHUTHOTO TIOJIS TOKA. 2 1,2
B3anMocBs3b AMEKTPUUECKUX M MAarHUTHBIX MOJIeH. DIeKTPOMAarHUTHOE 110JIe
IpakTuyeckasi padora Ne9 Pemenne 3a1a4 ¢ mpoecCHOHAIBHON HAITPABJICHHOCTRIO 10 Teme DM, 2 2,3
O6o06uarouwmii ypok «MarHuTHOE 1oJie. DIeKTpOMarHuTHasi HHAYKIHSDY 2 2,3
PA3JIEJ 4. KOJIEBAHUSA U BOJIHbBI 20
CoaepsxaHue yueOHOro MaTepuaJa: 8
Tema 4.1 Konebarenshoe nmxenue. ['apmonnyeckue xonebanus. CBOOO HbIE MexaHueckue konedanus. [Ipesparienue 5 19
Mexannyeckue SHEPrUH MpH KosiebaTesbHOM J1BHKeHHH. CBOOOIHBIE 3aTyXal0lIie MEXaHHUeCKUe KoneOaHusl. '
KoJ1e0aHuA M BOJIHBI | Martematnyeckuii MasTHUK. [Ipy>KUHHBIA MasTHUK. BbIHYyXIeHHbIC MeXaHHUeCKKe KoeOanus. Pe3oHaHC. 2 12
.

Ilomepednbie ¥ IPOAOIBHBIE BOJHBI. XapPaKTEPUCTHKH BOJHBI. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE
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IpakTuueckast padora NelO Pemenue 3aaa4 ¢ npoecCHOHAIBHON HANPABICHHOCTHIO MO TEME 2 2,3
JlaGopaTopHasn padora NelO «OnpezeneHne yCKOPEHUS CBOOOHOIO MaJCHHUS C IOMOIIBI0 MATEMaTHIECKOIO 2 23
MAasiTHUKa '
Coaepsxanue yueOHOro MaTepuaJa: 12
CBo0OoHbIe dneKTpoMarauTHeIE Konebanns. [IpeBpamienue snepruu B konedaTenbHOM KoHType. Dopmyna
TomcoHa. 3aTyxaromne JeKTPOMarHuTHbIE KoseOanus. ['eHepaTop He3aTyXaloUMX IEKTPOMarHUTHBIX 2 1,2
KoJsiebaHuit
Brinyxaennbie anexTpuieckue konedanus. [lepemennsiii Tok. ['eHepaTtop nepemMeHHOro Toka. EMKocTHOE 1
Tema 4.2 MHIyKTHUBHOE COIIPOTHUBIICHUS IEPEMEHHOI0 TOKa. AKTHBHOE COIIPOTHUBIICHHE. 3aKOH OMa Il 3IEKTPUIECKOM 2 19
) : LEeNH IePEMEHHOT0 ToKa. . PaboTa 1 MOIIHOCTH IEPEMEHHOT0 TOKa. Pe30HaHC B AIIEKTPUYECKOH LETH. ’
‘HeK;pOMamHTHHe Tpanchopmartopsl. Toku BeICOKOH yacTOThL. [lonydeHue, nepeaaya v pacipeie/iCHUE JICKTPOIHEPTHHU.
HOICOAMMI M BOTHDI DNEeKTpOMarHuTHOE TIOJIE KaK 0COOBIH BHJT MaTepHH. DIEKTPOMAarHUTHBIE BOJTHBI. CBOWMCTBA DIIEKTPOMArHATHBIX 2 19
BotH. BubOparop I'epria. OTKpBITHIN KOJIeOATEIHHBIH KOHTYP. '
N3zo6perenne pagno A.C. [Tonossim. [Tonsitie o paguocsszu. [lpunmun paguocsssu. [Ipumenenue 5 12
3JEKTPOMAarHUTHBIX BOJIH. '
IlpakTuyeckas padoraNell Pemenne 3ama4 ¢ mpohecCHOHANPHON HANPABICHHOCTHIO MO TEME 2 2,3
JladoparopHasi pa6ora Nell «lcciemoBaHne 2JIEKTPOMArHUTHRIX KOJICOaHUH C IIOMOIIBIO OocIHuIorpaday 2 2,3
PA3ZJEJ S. OITUKA 18
Coaepsxanue yueOHOro MaTepuaJa: 8
Toueunslif ncToyHNK cBeTa. CKOPOCTh pacpOCTpaHEeHUs CBETa. 3aKOHbBI OTPAXXKEHUS U TPEJIOMIICHHS CBETa. 5 19
Conneunsle U myHHBIE 3aTMeHus. [Ipuanmn ['rolireHca. [TomHoe oTpaskeHue. '
Tema 5.1 Ilpupona Jlunzel. Iloctpoenne n3obpakenus B inH3ax. PopMyna TOHKON JIMH3BL. Y BenudeHue JuH3bl. [ a3 kak
cBeTa ontuyeckas cucrema. Onrudeckue npudopsl. Teneckomnbl. Cuiia 2 1,2
cBera. OcBenIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH
IIpakTnyeckas padoraNel2 Pemenue 3a1a4 ¢ npodeccHOHAIbHON HAPABIEHHOCTHIO 10 TeMe «ONTHKa» 2 2,3
JlaGopaTopHasi padora Nel2 «OnpezaeneHue nokasarens IpeIoMICHHs CTeKIa» 2 2,3
Coaepsxanue y4eOHOro MaTepuaJa: 8
Wnrepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueii. THTepdepenius B TOHKUX TuieHkax. Konbiia HeroToHa.
Hcnonb3oBanue nHTEpdEepeHINN B HayKe U TexHuke. Judpakuus ceera. Andpakuns Ha meiau B HapajulenbHbIX 2 19
nyqax. HIudpaxkuuonnas pemerka. I[lonstue o ronorpadun. Ionspusauns nonepeunsix BoaH. [omspuzamnus ’
Tema 5.2 BoanoBble | cBeta. J[BoitHoe siyuenpesnomiienue. Iloasgpousl.
CBOJiCcTBa cBeTa Hucnepcus csera. Buap! n3nydenuit. Bunp ciektpoB. CriekTps! ucmyckanus. CHeKTpbI MOTIOMICHHS.
CriextpanbHbiid aHanu3. CrieKTpanbHbIe KIIacchl 3B€31. YIbTpaduoneroBoe nzinyueHue. MudpaxpacHoe 2 1,2
u3iydeHue. PentreHoBckue nyuu. VX npupoaa u cporictsa. I1Ikasia 31eKTpOMarHUTHBIX U3I1YYEHUI
JlagopaTopHas padora Nel3 «OnpejeneHue JUIMHBI CBETOBOW BOJIHBI C IOMOIIBIO AU(PPAKIIMOHHON PEIISTKUY. 2 2,3
JladopaTopHas pa6ora Neld «HabmoneHne CIIONTHOTO M TMHEHTIATOTO CIICKTPOBY 2 2,3
Oo6o06utaronmii ypok mo teme «Onruka 2 2,3
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PA3JIEJI 6. KBAHTOBAS ®U3UKA 12
Coaep:xanue yueOHOro MaTepuaJa: 4
KgantoBas runotesa Ilnanka. TemnoBoe uznydenue. KopnyckynsipHo-BoiHOBOM nyanu3M. @oToHsbl. ['unoresa ne
Bpoiins o BomHOBBIX cBolicTBaxX yactull. COOTHOIICHUE HeonpeaeieHHocTel [ elizenoepra. JlaBneHue cBera.
Tema 6.1 KpanroBas | Xumuueckoe aeiictsue csera. Onbitel [1.H. JIebenesa u H.U. Basunosa 2 1.2
ONTHKA
dotordhdext. YpaBuenne DiiHmTeliHa 11 GpoTodddexra. Buemnuit hoTodnexrpudeckuii 3G dext. BHyTpeHHMIMA
doroaddext. Tumsl HOTOIIEMEHTOB. 2 1,2
IIpumenenne hotodrdpdexra
Conep:xaHue yueOHOr0 MaTepuaJa: 8
Pa3Buture B3rIsA10B HAa CTpOEHHE BellecTBa. MOJIeNu CTPOESHUSI aTOMHOTO pa. 3aKOHOMEPHOCTH B @aTOMHBIX
CIIEKTpax Bojopoja. SnepHas Mmoaens aroma. OnbITe O. Pesepdopna. Moaens aroma Bojoposa o H. bopy. 2 1,2
KBanToBble nmoctynatsl bopa.
Tema 6.2 ®usuka Jlazepsl. PamnoakTHBHOCTE. 3aKOH paJOaKTHBHOTO pacnana. PannoaktuBHEIE peBpamieHus. CrmocoObt 2 19
aToOMa M ATOMHOT0 HaOJFOIEHNSI U PETUCTpAIMK 3apshKeHHBIX YacTull. DddexT BaBunosa — YepeHkosa. '
saapa Crpoenune atomHOTO sifipa. JledekT Macchl, SHEPTHs CBSI3M U YCTOHYMBOCTh aTOMHBIX siJiep. SIaepHble peakium. 2 12
S nepHast sHepreTuka. JHEPreTUYeCKui BbIXOA sIIEpHBIX peakuui. MickyccTBeHHAs! paIi0aKTUBHOCTb. '
Jenenue Tsokenbix saep. llenHas saaepHas. peakius. Ypapisemas LenHas peakuus. SaepHblil peakTop.
TepmosinepHblit cuHTe3. DHeprus 38e3/1. [lonydyeHre paJuoakTUBHBIX H30TOOB U UX IPUMEHEHHE. 2 1,2
buonornyeckoe feiicTBre paioaKTUBHBIX U3Ty4eHUN. DIeMeHTapHble YacTULIbI
PA3JIEJ 7. Ctpoenne BCEJIEHHOM 6
Tema 7.1 Coaepsxanue y4eOHOro MaTepuaJa: 2
Ctpoenue ConneyHoi
CHCTEMBI ConHeuHasl cucTeMa: IJIaHeThl U MaJble Tena, cucreMa 3emiusi—JlyHa 2 1,2
Cogaepsxanue y4eOHOro MaTepuaJa: 4
Tema 7.2 Crpoenue u sBosronus Connua u 38€31. Kinaccudukanus 38€31. 3BE3b1 1 HCTOUHUKH UX SHEPTUU. 2 12
OpoJronus Beesennoi | 'amaktuka. CoBpeMEHHBIE IPEICTABICHUS O CTPOCHHUH U YBOJIIOINHN BeeneHHoi '
Jlaboparopnasi padora Nel5 «l3ydyeHue kapThl 3B€3IHOTO HeOa». 2 2,3
HToro 3a 2 cemectp 88
JlaGopaTopHbie padoThI 14
IIpakTHyeckune padoTsbl 14
IK3aMeH 4
KoHcyabTanmu K 3K3aMeHy 6
CamocTtosiTesbHast padoTa K IK3aMeHY 8
174/4,83
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Paboueii mporpamMMoii mperyCMOTPEHO BBHIIOTHEHNUE OTCIBHBIX BUIOB padoT, CBSI3aHHBIX ¢ Oyymieil nmpodeccHoHalbHON AEATEIbHOCTBIO, B
dbopmMe MpaKTHIECKOH MOATOTOBKH B 00BbEME 54 yacoB
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6. MaTepuaJibHO-TeXHHMYECKOe U y4eOHO-MeTouYecKoe obecrneyeHue

6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
METOIMYECKOMY O0eclme4YeHUI0 YCJAOBHIl  peajM3allu¥ NPOrpaMMbl  JUCHHILIMHBI
npeanoJiaraer Haluyue y4eOHBIX KaOMHETa XHMHHU, B KOTOPOM MMEETCS BO3MOXHOCTH
obecnieunTh CBOOOMHBIN JocTynm B VIHTEpHET BO BpeMsi Y4eOHOTO 3aHATHS W B MEPHOJ
BHEYYCOHOM JIEATETLHOCTH O0YJarOIINXCS.

B cocraB kabuHeToB (PU3MKH BXOIAT TaOOpaTOPHH € TAOOPAaHTCKONW KOMHATOM.

[Tomerienust kabuHETOB (U3MKU, XUMHH ¥ OMOJIOTMHU JOJDKHBI YAOBJIETBOPATH TPEOOBAHHIM
CanutapHo-3nuaeMuoiiornueckux npasuil U1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIEHbI TUIOBBIM OOOPYIOBAaHUEM, YKa3aHHBIM B HACTOSANIMX TPEOOBAaHUSAX, B TOM YHUCIIE
CHEHATM3UPOBAHHON y4yeOHOM MeOenbl0 U CpeiAcTBaMH OO0Yy4YeHHs, JOCTaTOUYHBIMH JUIS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MIOATOTOBKU O0YYarOIIUXCS.

B xabunerax mMeeTcsi MyJbTUMEIUITHOE 000pyIOBaHHE, TIOCPEICTBOM KOTOPOTO yYaCTHUKH
00pa3oBaTeNpHOr0 MpoIecca MOTYT MPOCMATPUBATh BHU3YyalbHYI0 HH(OpManuio 1o (usmke,
CO3J1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB yueOHO-METOAMYECKOTO U MaTepUaIbHO-TEXHUUYECKOTO 00ecredeHus MporpamMmmbl
Y9eOHOM TUCIIUTUIMHBI «XHUMHESD BXOJISAT:

*¢ MHOTO()YHKIIMOHAJIbHBIN KOMILIEKC MPEToaaBaTels;

s HarJIAHBIE MMOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJWIl, TIAKaTOB, MOPTPETHI BBIIAIOLIMXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE CPEJICTBA;

** 3KPAHHO-3BYKOBBIE TOCOOMS;

** KOMIUIEKT 3JIEKTPOCHAOKEHUS KaOMHETOB;

*s TEXHUYECKHUE CPEICTBA OOYUCHUS;

*s JIEMOHCTPAIIMOHHOE 000py0BaHuE (OOIIEr0 HA3HAUYCHUS M TEeMATHUYEeCKUE HAOOPHI);

¢ nabopaTopHoe 00opynoBaHHEe (OOIIEro HAa3HAYEHUS U TeMaTHYecKue HaOOphl, B TOM 4YHCIE
JUTS IOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO IKCTIEPUMEHTA, PEaKTHBHI);

*s CTaTUYECKWE, AWNHAMHYECKHE, IEMOHCTPAIIMOHHBIE M pa3aTOYHBIE MOJENU, BKIIOYAS
HaTypaJbHbIE OOBEKTHI;

s BCIIOMOTaTelIbHOE 000PYI0BaHUE;

* KOMIUIEKT TEXHHYECKOH ITOKyMEHTAlluW, B TOM YHWCJIE TaclopTa Ha CPeICTBa OOydeHHs,
MHCTPYKIIMU 10 MX MCIOJIb30BAaHUIO U TEXHUKE 0€30MacCHOCTH;

e OUOJMOTEYHBIN POH]I.

B Oubmuoteunslii ¢GoHI BXOIAT yueOHHKH, ydyeOHO-MeToauueckne KomruieKTol (YMK),
00eCTIeYnBAOIINE OCBOCHHE YYEOHOW JMCHUIUIMHBI «(PH3UKA», PEKOMEHIIOBAHHBIC WIIH
JIOTYIIEHHBbIE 71 UCMOJb30BaHUS B TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpPTaHHU3AIMIX,
peanu3yronmx 00pa30BaTebHYI0 TPOrpaMMy CpeaHero oo6imero oOpa3oBaHHs B Tpenenax
ocoeHus OINOII CITIO Ha Ga3ze 0CHOBHOTO 0011er0 00pa3oBaHuUs.

bubmuoreunsii  GoHA CcOmEpPKHUT  (PU3MUECKHE HDHIUKIONEAWH, aTjiachkl, CIOBapH,
CIPAaBOYHHUKHU MO (U3HMKE, XUMHH, OMOJOTHH, HAYYHYI0 M HAYYHO-TIOMYJSIPHYIO JUTEPATYPY
€CTeCTBEHHO-HAYYHOTO COJICPKAHMUS.

B mpormecce ocBoeHHsT TporpamMmbl Y4eOHOW MUCHUIUIMHBI CTYIACHTHl JOJDKHBI HMETh
BO3MOKHOCTh JIOCTYIa K DJIEKTPOHHBIM y4eOHBIM MaTepHajiaM IO €CTECTBO3HAHHIO, BKITIOYAsS
¢u3uKy, XUMHUIO, OHOJOrMIO, HUMEIOIMMCS B CBOOOJHOM JjocTtyne B cetu HHtepHer
(97IEKTPOHHBIM KHUTAM, TIpaKTUKyMaM, Tectam, Mmatepuainam EI'D u ap.).
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6.2UupopMmannoHHoe odecniedeHne 00yYeHusl

OcHoBHAas1 JINTEPATYpPA
MsaxumeB I'. SI. ®usuka. 10 kmacc: 6a30BbId W yriyOJs€HHBIH ypoBHU: y4yeOHmk / I'. Sl.
Msikuies, b. b. byxosnes, H. H. Cotckuit; mox penaknueit H. A. IlapdentseBoit. — 11-¢ usn.,
crep. — Mocksa: IIpocsemenne, 2024. — 432. — URL: https://e.lanbook.com. — Pexum
nocryna: o noanucke. (PILY)

Msakumes I'. SI. @usmka. 11 xmacc: 6a30BbIi U yriyOon€HHbli ypoBHH: y4ueOHuk / I. Sl
Msxkumies, b. b. byxosues, B. M. Uapyrun; nox penakiueit H. A. I[TapdentreBoit. — 12-¢ u3g.,
crep. — Mocksa: IIpocsemenue, 2024. — 432 ¢. — URL: https://e.lanbook.com. — Pexum
noctyna: o noanucke. (PITY)

Msxumes I'. SI. ®usuka. 10 knacc: 6a30BbIid U yriayoaeHHbI ypoBau / . SI. Mskumes, b. b.
byxosues, H. H. Corckmii. — 8-e u3n. — Mocksa: [Ipocsemenne, 2021. — 432 c.: un. (®ITY)
— 50 5K3.

Msakumes I'. SI. ®usuka. 11 knacc: 6a30Bblii U yrnyoneHusid yposuu / I'. 5. Msxkumes, b. b.
byxoBues, B. M. Yapyrun. — 10-e uzn. — Mocksa: [Ipocsemenune, 2022. — 432[4] c.: nn.
(PIIY) — 50 2k3.

®du3uka: 6a30BbI ypOBEHb: YUeOHUK, pa3paOOTaHHBIN B KOMIUIEKTE C Y4€OHBIM OCOOMEM st
o0pa3oBaTeNbHbIX OpraHMU3allMii, pealu3ylIIuX o0pa3oBaTeiIbHbIE MPOTPAMMBI CpPETHETO
npodeccuonansHoro oopazosanust / H. C. Ilypsimesa, H. E. BaxeeBckas, /[. A. Hcaes, B. M.
Yapyrun. — Mocksa: IIpocsemenune, 2024. — 512 ¢. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pexxum nocryna: no noanucke. (PITY)

®u3uka: 0a30BbIl YPOBEHB: NMPAKTUKYM IO PELICHUIO 3a/1a4y: yueOHoe mocoldue, pa3paboTaHHOE
B KOMIUIEKTE ¢ Yy4eOHMKOM Il  0Opa3oBaTeibHBIX OpraHu3aluid, peaTu3yloInux
oOpasoBarenbHbIE MPOTPaMMbI CPEIHET0 MPO(PECCHOHATLHOTO 00pa3oBaHUS / H. C.
ITypeiesa, H. E. Baxeesckas, /1. A. Hcaes, B. M. Yapyrun. — Mocksa: [Ipocsemenue, 2024.
— 236 c¢. — (Yueonux CIIO). — URL: https://e.lanbook.com. — Pexum goctyma: mo
noanucke. (PITY)

®usuka: 6a30BbIi ypOBEHb: yUeOHUK, pa3pabOTaHHBIN B KOMIUIEKTE C Y4€OHBIM OCOOMEM st
00pa3oBaTeNbHBIX OpPraHU3ANK, pPeANTHN3YIOINUX O00pa30BaTENbHBIE TMPOTPAMMBI  CPEIHETO
npodeccuonansHoro oopazosanus / H. C. Ilypeimesa, H. E. Baxeesckas, JI. A. Hcaes, B. M.
Yapyrun. — Mocksa: [Ipocsemenue, 2024. — 512 ¢. — (Yue6nuk CII10). (PITY) — 60 3k3.

®u3uka: 6a30BbI YpPOBEHb: MPAKTUKYM IO PELICHUIO 331a4: yueOHoe mocodue, pazpaboTaHHOe
B KOMIUIGKTE C Yy4eOHMKOM i OOpa3oBaTelIbHBIX OpraHU3allui, peaU3yIOIINX
oOpa3oBaTesbHbIE IPOrpaMMbl CpeHero npodeccuonaibHoro oopasosanus / H. C. Ilypslmesa,
H. E. Baxeesckas, J[. A. Ucaes, B. M. Uapyrun. — Mocksa: IIpocsemienue, 2024. — 236 c. —
(Yuebnuk CIIO). (@ITY) — 60 3k3.

JlomoJHUTENbHASA JJUTEPATYPA

KacbsanoB B. A. ®usuka: 10-if kiacc: yrmyOnénnslidi ypoBenb: yueOnuk / B. A. KacesnoB. —
12-¢ u3n., crep. — Mocksa: IIpocserienue, 2024. — 480 c. URL: https://e.lanbook.com. —
Pexum noctyna: mo noamnucke.
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KacbsinoB B. A. ®uszuka: 11-it kimacc: yrinyOnéHHblld ypoBeHb: yueOHUK / B. A. KaceksiHoB. —
12-e u3n., crep. — Mocksa: [Ipocsemenue, 2024. — 493 ¢. —URL: https://e.lanbook.com. —
PesxuM poctyna: mo moarnucke.

7. XAPAKTEPUCTHKA OCHOBHBIX BUJOB YYEFHOM JEATEJBbHOCTH
KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOEHUS y4eOHOM NUCHUIUIMHBI OCYILIECTBISETCS
MIpEno/iaBaTesieM B MPOIECCE MPOBEICHUSI MPAKTUUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE
BBIMIOJTHEHUS 00YYarOIUMHCS UHIUBUIYATbHBIX 3a/IaHUN U IPOMEKYTOYHOM aTTECTalUEH.
MeTo/1bI KOHTPOJISl HAPABJICHBI Ha MPOBEPKY 00yUAIOIIUXCSI:

v/ — BBINIOJIHATD YCJIOBHS 3[JaHUSI HA TBOPYECKOM YPOBHE C ITPEICTABICHHEM COOCTBECHHOM
MO3ULINH;

v/ — JenaTh OCO3HAHHBIN BBIOOD CITIOCOOOB JICHCTBUI U3 paHee N3BECTHBIX;

v —OCYLIECTBIATH KOPPEKLHIO (MCIPABIEHUE) CAETaHHBIX OMIMOOK Ha HOBOM YPOBHE
MpeJlaraéMbIX 3a/1aHH;

v/ — paboTaTh B rPyIIIE ¥ OPEICTABIATE KaK CBOIO, TaK M IO3UIIUIO TPYIIIIbI

Couepmalme XapaKTepl/lCTl/IKa OCHOBHBIX BH/10B y‘leﬁHOﬁ ACATCIbHOCTH (I)OprI H ME€TOAbI
odyuyawumuxcs (Ha ypoBHe yueOHbIX AeiCTBHIl) KOHTPOJISI U OLIEeHKH
pe3yJbTATOB 00yUeHHUSsA
PA3JEJ 1. -cOpPMHUPOBAHHOCTh TIPEACTABICHUM O ponu u | BXoaHoii KOHTpPoOJb B
MEXAHUKA MecTe (U3UKHU U aCTPOHOMUU B COBPEMEHHOU HaydHO#l | (popme:
KapTHHE MHpa, 0 cucTeMooOpa3yroei poiau UMK B | - TECTUPOBAHUS IO
PA3JIEJI 2 pPa3BUTHUN €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX | OCHOBOIIOJIATAIOIINUM
MOJIEKYJISIPHAS | TexHONOTHiA, O BKJIaJ€ POCCUICKUX M 3apyOexHBIX | HOHATUAM
OU3UKA U YUEHBIX-(DU3UKOB B pa3BUTUE HAyKH; IOHMMAHUE | JUCIUIUIMHBI.
TEPMOJINHAMM | pusnyeckoil CymHOCTA HAOIIOIaEMBIX SIBJICHUN MHUKPO-, | Tekymmii KOHTPOJIb B
KA Makpo U Meramupa; MOHMMaHUE POJM acTPOHOMHHU B | (popme:
MPAKTUYECKON NIeATEIbHOCTH YeJOBEKa W JajbHeHIeMm | - YCTHOTO u
PA3JIEJI 3. HAayYHO-TEXHUYECKOM Ppa3BUTHM, pPOJIM (PU3MKK B | IUCBMEHHOTO ONpOCa;
IJEKTPOAUHAM | popmupoBaHuM  Kpyrozopa Hu  (YHKIHOHAIBHOM | - MPAaKTUYECKUX paboT;
HNKA IPaMOTHOCTH 4YEJIOBEKA ISl PELIEHUS MPAKTUYECKUX | - TECTUPOBAHMS 110
3az1ay; TEMaw,
PA3JIEJI 4 -c(hopMUpPOBAHHOCTD yMEHUHI pacro3HaBarh | - OJTYy4YEHHS 3a4€eTa 110
KOJIEBAHUA U ¢usnueckue sABIEHUS (TMpolecchl) U OOBACHATH UX Ha | JIAOOPATOPHBIM
BOJIHBI OCHOBE  M3YYECHHBIX  3aKOHOB: paBHOMEpHOE H | paboTam.
PaBHOYCKOPEHHOE NPSAMOJIMHENHOE NBHKEHUE, | PyOesKHbIM KOHTPOJIb
PA3EJ 5. CBOOOJIHOE TaJCHUE TeJ, IBIKEHHUE I0 OKPY>KHOCTH, | B (popme:
OIITUKA UHepIUs,  B3aUMOJACWCTBUE  Tel,  KoJeOaTelbHOE | - KOHTPOJIbHBIX paboT
JIBIDKEHUE, PE30HAHC, BOJHOBOE JBIDKEHHUE; NUPY3Hs, | M0 KaKIOH TeMe U
PA3JIEJI 6 OpOYHOBCKOE JIBXKEHHME, CTPOEHHE JKUAKOCTEH M | pas3jieny IUCIUILTUHBL;
KBAHTOBASA TBEPJBIX TeJ, U3MEHEHHe oO0beMa Tel mpu HarpeBaHuu | OueHka:
OU3UKA (OXMaxIIeHUH), TEIJIOBOE paBHOBECHE, WCHApeHHue, | - pe3yIbTaTUBHOCTH
KOHJEHCAllUs, IUIaBJICHHE, KPUCTAJUIM3AIUs, KHUIIEHHE, | paboThl 00y4yarouierocs
PA3JIEJL 7. BIIQKHOCTh BO3[lyXa, CBS3b CpPEJHEH KUHETHMYECKOW | IIPH BBINOJHEHUHU
CTPOEHHE SHEPruM TEIJIOBOTO JABMKEHUS MOJIEKYN ¢ aOCONIOTHOW | 3aJlaHui Ha y4eOHBIX
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BCEJIEHHOI

TEMIIEpaTypol, NOBBIIICHUE [aBJICHUS Tra3a NpH €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHMSI rasa B M30Ipolieccax;
AIIEKTpU3ALIUS TeN, B3alMOJIEIICTBHE 3aps/0B,
HarpeBaHUe IMPOBOJHHMKA C TOKOM, B3aUMOJIEUCTBUE
MAarHuTOB, JJEKTPOMAarHUTHAasT WHIAYKUUA, JIEUCTBUE
MarHUTHOTO TIOJS Ha TPOBOJHUK C TOKOM H
JIBUKYUIUICS 3apsi, 3JIEKTPOMarHUTHbIE KojieOaHUs U
BOJIHBI, IPSMOJIMHEHHOE  pacHpoOCTpPaHEHUE  CBETa,
OTpakeHHe, IpeJoMiIeHne, nHTepdepeHnns, Tuppaxius
U HOJIApU3aLUs CBeETa, aucrepcus CBETA;
dorornekrpudeckuii  3p¢deKT, CBETOBOEC aBIICHUE,
BO3HMKHOBEHHUE JINHEWYATOr0 CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs] U UCKYCCTBEHHAsl PaJlMOAKTUBHOCTb;

-BJIaJICHUE OCHOBOIIOJNATAIONINMH  (PU3NYECKUMHU
MOHATUSAMHM U BEIMYMHAMH,  XAPAKTEPU3YIOIMIMMHU
dusnueckue mporecchl (CBI3aHHBIMU C MEXAaHUYECKUM
JBUKEHUEM, B3aUMOJCHCTBHUEM TE€J, MEXaHUYECKUMHU
KOJICOAHUSMH W BOJIHAMH;, aTOMHO-MOJICKYJISIPHBIM
CTPOGHHEM  BEIIECTBA,  TEIUIOBBIMH  IPOLIECCAMU;
AIIEKTPUYECKUM U MATHUTHBIM IHOJSIMH, 3JIEKTPUUECKUM
TOKOM, AJICKTPOMArHUTHBIMU KOJIEOAHUSIMU U BOJIHAMU;
ONTHUYECKUMHU SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMU,
CTPOCHHEM aToma u aTOMHOT'O sanpa,
PaZMOaKTUBHOCTHIO); BJIAJIEHUE OCHOBOIMOJATAOIIUMU
aCTPOHOMUYECKUMU MOHSTHUSIMH, MTO3BOJISIOIIIMMHU
XapaKTepU30BaTh MPOLIECCHI, MPOUCXOASIINE Ha 3Be3/1aX,
B 3BE3IHBIX CHCTEMAax, B MEXTaJaKTHUECKOH Cpene;
JBUKEHHE HEOECHBIX Tel, DJBOJIOIHUIO 3B€3] U
Bcenennoi;

-BJIaJICHUE  3aKOHOMEPHOCTSAMH, 3aKOHaMH U
TEeOpUsIMU (3akoH BcemupHoro tsarorenus, I, II n III
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOU
SHEPruM, 3aKOH COXpPaHEHMs] HMIIyJIbCa, MPUHLUI
CYNEpHoO3UIMK  CHJ, TMPUHLUUI  PABHOIPABHOCTHU
MHEpLUMAJIbHBIX ~ CUCTEM  OTCYETa;  MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHMS BEIIECTBA, I'a30BbIE
3aKOHbI, TMEpPBBIK 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHHs DJJIEKTPUUYECKOro 3apsjaa, 3akoH KyioHa,
3akoH Oma I yyacTka 1enu, 3akoH OMma st moJiHOM
ANEKTPUUECKON Lenu, 3akoH Jxoyns — JleHuma, 3akoH
ANIEKTPOMATHUTHOM  MHAYKLIMHM, 3aKOH  COXpPaHEHHs
SHEPruM, 3aKOH MPSMOJUHENHOr0 pacupoCTpaHeHus
CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH IPEIOMJICHUS
CBETA; 3aKOH COXPaHEHMsI SHEPTUH, 3aKOH COXpaHEHUs

3aHATUAX
IIpome:xyTouHas
arrecranus-JK3aMeH
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MMITYJIbCa, 3aKOH COXPAHEHHUs 3JIEKTPHUUECKOIO 3apsja,
3aKOH COXpaHEHMsI MaccOBOr0 YHCJa, MOCTylaTel bopa,
3aKOH PaaMoOaKTUBHOTO pacnana); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpHU
aHanu3e (PU3NYECKUX ABJICHUN M IIPOLIECCOB;

-YyMEHUE  Y4YUTBIBaTh  IPAHHULBI  NPUMEHEHUS
U3y4EHHBIX (PM3UUECKUX MOJEJEH: MaTepuaabHas TOUKa,
MHEepLMajgbHas CHCTEMa OTCYeTa, MACaJIbHBIA TIas3;
MOJIEJIM CTPOEHUS Ia30B, >KMJIKOCTEH W TBEPABIX TEIl,
TOYEYHBIM JJIEKTPUYECKUN 3apsif, sAepHas MOJEb
aTOMa, HyKJIOHHAsl MOJIENIb @aTOMHOTI'O Ipa IPU PELLICHUU
busznyecKux 3a1ad;

-BJIaJICHUE  OCHOBHBIMM  METOJAaMH  HAy4HOI'O
[IO3HAHUS, HCHOJB3YeMbIMH B (DU3HKE: IPOBOAMUTH
IpsIMble M KOCBEHHbIE U3MEpEeHHsI (PU3NUECKUX BEIUYMH,
BbIOMpAsi ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCTIONb3Ys
W3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTENd MU3MEPEHUH,
IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHMOCTEH (PH3MUECKUX
BEJIMYMH C UCIHOJb30BaHUEM TMPSAMBIX H3MEPEHUH,
OOBSACHATH  NOJy4YEHHbIE  PE3yJbTaThl,  HUCIOJb3YS
¢usznuyecKkue TEOpUHU, 3aKOHbl U TOHATHS, WU JeJaTh
BBIBOJIbI; COOMIOIATh IpaBUia 0€30IacHOro Tpyla Ipu
IPOBEICHUN HCCIENOBaHMA B  pamMKax y4eOHOro
JKCIIEPUMEHTA " yueOHO-HCCIIeJ0BATENbCKOM
JEeSATEIIBHOCTH c HCII0JIb30BAHUEM HU(pPOBBIX
U3MEPUTENbHBIX YCTPOUCTB u n1abopaTOpHOTO
obopynoBanus; CHOPMUPOBAHHOCTH TMPEACTABICHUN O
METOJaX TMOJYYEHHMs] HAay4HbIX  aCTPOHOMHYECKHX
3HAHHM;

-c(hOpMUPOBAHHOCTh YMEHHS pEIIaTh pacyeTHbIE
3aJaud  C SIBHO 33JaHHOM (PU3MYECKOH MOJEbIO,
UCTIONB3Ys (prU3MUEcKUe 3aKOHbBI M TIPUHIIMIIBI; HA OCHOBE
aHanmu3a YCJIOBUS 33Jayd  BbIOMpaTh  (PU3HYECKYIO
MO/J1€Jb, BBIACTATh (U3NYECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOIUMBIE Ul €€ PELIeHUs, MPOBOJUTh PACUETHI U
OLICHMBAaTh  PEAJbHOCTh  IOJYYEHHOTO  3HAYEHUs
(¢u3nYecKoil BETMYMHBI; pellaTh KauyeCTBEHHbIE 3aJauH,
BBICTpauBasi JIOTUYECKH HENPOTUBOPEUYMBYIO LEMOUYKY
pacCyXJIE€HHH C ONOpOl  Ha MW3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

-c(hopMUPOBAHHOCTD YMEHMUS IIPUMEHSITh
NOJyYeHHblE 3HAHUSA Ui OOBSCHEHHS  YCIOBHH
npoTekaHus (U3MYecKUx SBICHUM B MOpupoje U A
NPUHATUSA MPAKTHYECKUX PEIIEHU B IOBCEIHEBHOM
JKU3HU 7151 obecrieyeHus: 6€30MacHOCTH MpH 00palleHun
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c  ObIToBRIMH  mpuOopaMH M TEXHHYECKHUMH
YCTPOMCTBAMH, COXpPAHEHHUS 370POBbS M COOJIIOJCHHS
HOPM 3KOJIOTUYECKOTO IIOBEJIEHUS B OKpY’Karollei
cpede; TMOHMMaHUE  HEOOXOJUMOCTH  MPUMEHEHHS
JOCTHXKEHUI (DU3UKU U TEXHOJIOTUN 7Sl palliOHATBHOTO
MPUPOIONOIB30BAHUS;

- cOpMHUPOBAHHOCTb COOCTBEHHON MO3MUIMH I10
OTHOLICHHIO K (Qu3udeckord HHpoOpManuu, mnoxydaeMoit
U3 pa3HbIX MCTOYHHMKOB, YMEHHMH  HMCIOJb30BaTh
U(POBBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBaHUS,
UHTEPHpETallid U TPEACTABICHUS Y4eOHOH M Hay4HO-
MO YJIIPHOMN uHpOpMaLIUY; pa3BUTHE YMEHUHI
KPUTHYECKOI0 aHAJIM3a MOJIy4aeMoi HHpOopMaIuy;

- OBJaJieHUE YMEHUsSMU pabdoTaTh B TpyIIe C
BBIMIOJTHEHHEM  Pa3NIMYHbIX  COLHUAIbHBIX  pOJIEH,
IUTAHUPOBATD paboty TPYIIIBL, paloHaIbHO
pacrupenensiTh  JeATeNbHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKIOIO U3
YYaCTHUKOB TIpyNIbl B pEIIEHUE paccMaTpUBacMOn
po0JIEMBI;

- oBiajaeHue (CHOPMUPOBAHHOCTH MPEICTABIICHUN)
npaBwiaMu 3anucu  ¢Guzndeckux (HopMyn penbedHo-
TOYEYHOH cucTteMbl oOo3Hauenuit JI. bpains (mos
CJIETIBIX U CITA0OBUASIINX O0YJArOMINXCS).

®u3uka (yriayoJeHHbI yPOBeHb) - TpeOOBaHUS K
NPEIMETHBIM pe3yJibTaTaM OCBOCHHUS YIIyOJIEHHOTO
Kypca (U3MKM JOJDKHBI BKJIIOYaTh TpeOOBaHUS K
pe3ynbTaram OCBOEHUS 6a30BOro Kypca u
JOTIOTHUTEIBHO OTPaXkaTh:

-cOpMHUPOBAHHOCTh TMOHUMAHHS PONU (DU3UKU B
DKOHOMMYECKOW, TEXHOJIOTUYECKOM, COLMAIBHON U
THYEeCKON cepax NesTeIbHOCTH YelIOBeKa; PO U
MecTa (GU3UKH B COBPEMEHHON HAyYHOW KapTHHE MHUPA;
poOJin aCTPOHOMHUH B IMPAKTUYECKOH JEsITeNbHOCTH
yelloBeKa M JaJbHEHIIEM  Hay4YHO-TEXHUYECKOM
pa3BUTHH;

-c(OpMHUPOBAHHOCTH CUCTEMBI 3HAHUU 0
¢u3nUecKuX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsX,
JEMCTBYIOLIMX Ha YPOBHSX MHUKPOMHpPA, MaKpoMupa H
Meramupa, TIpeICTaBIeHUH O BCEOOIIEeM XapakTepe
(GU3MUEeCKUX 3aKOHOB; TPEACTaBICHUH O CTPYKType
NOCTpOeHUs  (pU3MYEeCKOH TEOpHUH, UTO  MO3BOJMT
OCO3HAaTh  pojib  (PyHAAMEHTaJIbHBIX  3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IPUPO/IE,
MOHSTH TPAHUIIBI PUMEHHUMOCTH TEOPHUH, BOZMOXXHOCTH
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UX TPUMEHEHHUS JJs ONHUCAHHS EeCTECTBEHHOHAYUYHBIX
SIBJIEHUW U MPOLIECCOB;

-cOPMHUPOBAHHOCTh YMEHHS Pa3IU4aTh YCIOBHS
MPUMEHUMOCTH MOJieNiel (PU3MUECKUX Tel U MPOIECCOB
(s1BIICHUN): MHepLUUaIbHas cucTema oTcyYera,
MaTepuaibHas TOYKa, PAaBHOYCKOPEHHOE JBH)KEHUE,
CBOOOJIHOE MaJicHue, aOCOJOTHO yrpyras aedopmarius,
abCoMIOTHO  ympyroe W aOCOJIIOTHO  HEyHpyroe
CTOJIKHOBEHUS, MOJEJIel Ta3a, >KUIKOCTH U TBEPIOTO
(KpUCTAJUTMYECKOT0) TeJa, UACAIBHOTO Ta3a, TOUYECYHBII
3apsia, OJHOPOTHOE SJICKTPUUECKOE I0JE, OJTHOPOIHOE
MarHUTHOE  TOJe,  TapMOHHMYECKHE  KoJjeOaHus,
MaTE€MaTUYeCKUl MAasATHHUK, WJACAIbHBIM IPYKUHHBII
MasiTHUK, rapMOHHMYECKHE  BOJIHBI, UJealbHbII
KoJie0aTeNbHBIN KOHTYp, TOHKAs JIMH3a; MOJENIel aToMma,
ATOMHOTO $/ipa M KBAHTOBOW MOJICJIH CBETA;

-cOpMUPOBAHHOCTH YMEHHUS OOBSCHATH
OCOOCHHOCTH  TPOTEKaHUs  (PU3UYECKUX  SIBIICHUM:
MEXaHHYECKOE IBWKCHHE, TEIUIOBOE JIBUKCHHE YaCTHIL
BEIICCTBA,  TCIUIOBOE  pPaBHOBECHE,  OPOYHOBCKOE
nBWKeHue, 1uddy3us, ucCHapeHue, KHUIEHUE u
KOHJICHCALIUS, IUIaBIICHUE u KpUCTAJTH3AIHS,
HAIpPaBIEHHOCTh TEIUIONEpeaaun, OJIJIEKTPU3ALUU Tell,
SKBUMOTEHIIMAIIBHOCTH  MOBEPXHOCTH  3apsSHKEHHOTO
MPOBOJIHHKA, AIIEKTPOMArHUTHOU WHAYKINH,
CaMOWHTYKITHH, 3aBHCHMOCTH COIIPOTHBIICHUS
MOJTYTIPOBOJTHUKOB pP- W N-TUIIOB OT TEeMIIEpaTyphl,
pe3oHanca, uHTepdepeHuUun  BOJH,  JUPPaAKINH,
JTUCTICPCUHU,  TOJHOTO  BHYTPEHHETO  OTPaKCHUS.
dororddekr, duznueckue MPUHIMIBI CHEKTPATBLHOTO
aHanu3a u paboThl Ja3epa, anb(a- u OeTa-pacnaabl saep,
ramMma-Hu3JIy4eHue saep;

-cOpPMHUPOBAHHOCTh YMEHHUH MPUMEHSTH 3aKOHBI
KJIACCUYECKONM MEXaHHUKH, MOJEKYIIpHOH (U3UKH U
TEPMOJIUHAMHUKH, MIEKTPOIUHAMUKH, KBAHTOBON (DH3UKH
JUISL aHaiW3a W OOBSICHECHUS SIBIICHUH MHKPOMUDA,
MaKpOMHpa U MeTaMupa, pa3iuvarh YCIOBUs (TPaHUIIBL,
o0racTv) TPUMEHUMOCTH  (U3NYECKUX  3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB (3aKOH COXpaHEHUS MEXaHMYECKOH JHEpruH,
3aKOH COXpAHEHHsS HMITYJIbCa, 3aKOH BCEMHUPHOTO
TATOTEHUS, TEPBbI 3aKOH TEPMOJAUHAMUKH, 3aKOH
COXPAHCHHS JJICKTPUUYCCKOTO 3apsjia, 3aKOH COXpaHEHUS
SHEPruu) W OTPAHWYCHHOCTH HMCIIOJIH30BAHUS YACTHBIX
3aKOHOB; aHAIM3UPOBATh  (U3MYSCKHUE  TPOIECCHI,
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UCIIONIb3Ysl ~ OCHOBHBIE  TOJIOKEHMS,  3aKOHBl U
3aKOHOMEPHOCTH:  OTHOCUTEIBHOCTh  MEXAHUYECKOIO
JIBUXKEHUS, (OPMYJIbl KHHEMATUKH PaBHOYCKOPCHHOTO
JBWDKEHUS, MpeoOpa3oBanus lammiess UIsi CKOpPOCTH M
nepemMenieHus, Tpu 3akoHa HproToHa, nOpUHIMI
OTHOCUTENBbHOCTH  [anmmiies,  3aKOH  BCEMHUPHOrO
TATOTEHUS, 3aKOHbl  COXpPAHEHUs  MMIyJbca U
MEXaHMYECKOM HSHEpru, CBsA3b paboThl CHIBI C
U3MEHEHHEM  MEXaHMYECKOM  DJHEpruu,  yclOBUS
paBHOBECHSI TBEPJIOTO TEINA; CBA3b AABJICHUS HJI€ATBHOIO
raa co CpeIHEW KHHETUYECKOM HHEPruel TEeIIOBOIO
JIBIDKCHUS M KOHIIGHTPALlMEW €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BELIECTBA CO CPEAHEH KUHETUYECKOMN
SHEPIruel ero 4acTul, CBA3b JABJICHUS WUJICATbHOIO ras3a
C KOHIIEHTpAallMe MOJIEKYJl M €ro TeMIepaTypoil,
ypaBHeHue MeHnneneeBa-Kiamnelipona, nepBbld 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAaHEHHMS HOHEPruu B
TEIJIOBbIX nporeccax; 3aKOH COXpPaHEHHUS
AIEKTPUIECKOTO 3apsna, 3aKOH Kynona,
HNOTEHLUAIBHOCTD JIEKTPOCTATUYECKOTO I10JIs, TPUHIIUIT
CYNEPIIO3UIMN JJIEKTPUYECKUX I0NeH, 3akoHa Kyiona;
3akoHpl Oma Ui ydacTKa LeNu U s 3aMKHYTOH
JJIEKTPUYECKOM 1enu, 3akoH JDxoyns-JleHna, 3akoH
3JEKTPOMAarHUTHOM  WMHAyKUWHW, npaBuwio  JleHua,
MOCTYJaThl CHEUUAIbHOM TEOPUH OTHOCHUTEIBbHOCTH
DWHINTeHHA, ypaBHeHHE DWHINTEHHA U1 hoTodddeKTa,
NEpBbII M BTOPOM moOCTyJdatel bopa, mnpuHOun
HeomnpeneneHHOCTH [ eiizeHOepra, 3aKOH COXpaHEHUsS
3apsa, MacCcoOBOTO 4YHCIa U DHEPruu B  SAEPHBIX
peaklMsX, 3aKOH pauOaKTUBHOTO pacraja;
-copMUPOBAHHOCTH yYMEHUI MPUMEHSTH
OCHOBOIIOJIATAl0IINE aCTPOHOMUYECKUE MTOHATHUS, TEOPUHU
M 3aKOHBI JJs aHaluM3a U OOBSICHEHUs (PU3MUECKUxX
IIPOLIECCOB, MPOUCXOJAMIMX Ha 3Be3[aX, B 3BE3HBIX
CUCTEMAaX, B MEXIaJaKTUYECKOW cpele; JBHKEHUs
HeOECHBIX TeJI, DBOJIIOIUU 3Be3] U BcelleHHolM;
-cpOpMHPOBAaHHOCTh ~YMEHHUW  HCCIENAOBAaTh U
AHATM3UPOBATh Pa3HOOOpa3HbIe (PU3UYECKUE SIBICHUS U
CBOMCTBAa OOBEKTOB, MPOBOJUTH CAMOCTOATEIHHBIC
WCCIICIOBAHMS B pPeallbHbIX M JTa0OPAaTOPHBIX YCIOBHSX,
YUTAaTh U aHAJU3UPOBATH XAPAKTEPUCTHKU MPHOOPOB U
YCTPOMCTB, OOBSACHSATH IPUHIIUIIBI UX PaOOTHI;
-cOPMHUPOBAHHOCTh TPEICTABIEHUH O MeETo/aax
MOJIYYCHUS  HAYYHBIX  ACTPOHOMHYECKHUX  3HAHUM;
BJIQJICHUE YMEHMUSIMH CAMOCTOSATEIbHO (POPMYIHPOBATH
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LeNIb MCCIeN0BaHus (IIPOEKTa), BBIABUIATh TMIIOTE3bl HA
OCHOBE 3HAaHUS  OCHOBOIIOJIATAIOUINX  (PU3UUECKUX
3aKOHOMEPHOCTEHl M 3aKOHOB,  IIPOBEPATh  MX
AKCIIEPUMEHTAJIbHBIMA CPEJICTBAMH; IUIAHUPOBATH U
NPOBOAUTH (PU3NYECKUE IKCIEPUMEHTHI, ONUCHIBATh U
AQHAJIM3UPOBATh  IOJIYYEHHYK)  IPU  BBIIOJIHEHUHU
3KCHEPUMEHTA uHbOopMaIuIo, ONpENENATh
JIOCTOBEPHOCTB ITOJIyYEHHOT'O pPe3yJIbTaTa;

-c(hopMUPOBAHHOCTH yYMEHHS pEIIaTh pacyeTHbIC
3a7la4d  C SBHO 3aJaHHOM U HESABHO 3aJlaHHOM
(du3nUecKoil MOAEIbIO: HA OCHOBAHWHU aHAIIM3a yCIOBHUS
BbIOMpAThH dusnueckue MOJIENH, OTBEYaIoLIe
TpeOOBaHUSAM 3aJlauM, NPUMEHATH (HOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPUH MpU
WCIIOJIb30BAHUM MATEMAaTHYECKUX METOJ0B PEIICHUS
3a/1a4y, NPOBOJAUTH PAcueTbl HA OCHOBAHUM HMEOLIUXCS
JAHHBIX, AHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBAThH
METO/Ibl PELICHUsSI C YYETOM IOJIyYEHHBIX PE3yJIbTaTOB;
pelaTh KaueCTBEHHBIE 33/1a4u, TPeOyolue MPUMEHEHNS
3HAHUW U3 Pa3HBIX pa3JieloB HIKOJBHOTO Kypca (pU3UKH,
U a TaKKe MHTErpaluy 3HAHUN U3 APYTrux IMpeIMETOB
€CTECTBEHHOHAYYHOI'0 LIMKJIA: BHICTPAUBATh JIOTHUYECKYIO
LEMOYKY PACCYXKIACHUHN C ONOPOW Ha U3YUEHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKUE SIBICHUS;

-cOpMHUPOBAHHOCTh YMEHHI aHaJU3upOBaTh U
OLICHUBATh MOCJIEACTBUS OBITOBOM M IPOU3BOICTBEHHON
JIESITEIbHOCTH 4E€JIOBEKa, CBSI3aHHOM C (U3NYECKUMU
MpoIeccamMy, ¢ MO3UIUN IKOJIOTHUYECKOM O€30MacHOCTH;
IIPEJICTaBICHUN O PallMOHAIILHOM NPUPOAOINOJIb30BaHNUH,
a TaK)K€ pPa3yMHOM HCIOJb30BaHUU JTOCTHIKEHUN HAYKU
M TEXHOJOTMM  AJud  JaJbHEWIIEro  pa3BUTHUSA
4eJI0BEYECKOro 00IEeCTBa;

-OBJIJICHHE PA3JIMYHBIMH CIoco0aMu  paboThl C
uH(popmanyen ¢buznyeckoro coJiepKaHus c
HCIIOJIb30BAaHUEM  COBPEMEHHBIX  MH(QOPMAIIMOHHBIX
TEXHOJIOTMH, Pa3BUTHE YMEHHUM KPUTUYECKOTO aHAIN3a U
OLICHKH JIOCTOBEPHOCTH MOJIyyaeMol HH(OpMaLnu;

-OBJIa/ICHHE OpraHU3allMOHHBIMU u
MI03HABATEJIbHBIMU YMEHUSAMHU CaMOCTOSITEIEHOTO
nproOpeTeHUs] HOBBIX 3HAHWM B MPOLIECCE BBITOIHEHHS
IOPOCKTHBIX M y4eOHO-MCCIIeOBAaTENbCKUX  paboT,
YMEHUSIMH paboTaTb B TpyHNe C BBINOJHEHUEM
pa3IMYHBIX COLMAJBHBIX PpOJIEH, IUIAHUPOBATh pPalbOTy
IPYNNbl, PALMOHAIBHO PACHpeNeisITh AeATEIbHOCTh B
HECTaHJIaPTHBIX CUTYAlIUSX, a/IEKBATHO OLIEHWBAThH BKJIA]l
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KaXJIOr0 M3 YYaCTHMKOB TpYyNIbI B  pELICHHE
paccMaTpuBaeMoi MpoOIeMsl;

-copMUpOBAaHHOCTH, ~MOTHBAaMK K  Oyaymiei
npoeCCHOHATIBHON JESTEIBHOCTH MO CHEIHMATbHOCTIM
(UBUKO-TEXHUUECKOTO PO

[TnaHnupyeMble TMYHOCTHBIC PE3yJIbTAThl B X0/I€ peali3allii MPOTPaMMBI
TUCIUATLINHBI Du3nKa
JUTSI CICTIMAIBHOCTEH TEXHOJIOTHIECKOTO TTpodriei

Kopn
JINYHOCTHBIE Pe3yJIbTaThI JMIHOCTHRIX
pe3yabTaToB
peaju3aluu NPOrpaMMbl BOCIIHTAHHS
peaausanvuu
(Oeckpunmopbt) HPOrpaMMbl
BOCIIMTAHUA
Colutrogaronyii ¥ MpornaraHaupyIOIUil MpaBuIa 37l0pOBOro U 6€30MacHOro 0opasa KHU3HH,
CIIOPTa; MPEIyNpekIAONIUA MO0 MPEOI0ICBAOIINI 3aBUCUMOCTH OT aJKOroJisi, Tabaka, P 9
MICUXOAKTHBHBIX BEINECTB, a3apTHBIX Hrp © T. 1. COXpaHSAIONMN MCUXOIOTHIECCKYIO
YCTOWYHMBOCTh B CUTYaTHBHO CJIOYKHBIX MJIM CTPEMHTEIILHO MECHSIOIINXCS CUTYAIMSIX
3a00TSMIMICS O 3aIIUTe OKPYXKAIOIIEH Cpe/ibl, COOCTBCHHOW U 4yXO0il 6€30MaCHOCTH, B TOM JIP 10
gucie nuppoBon

cnenuanbHocTy: 21.02.05 3emenbHO- uMylecTBeHHbIE oTHOLIEHUS, 21.02.06 MHpopManmoHHbIE cHUCTEMBI
o0ecreueHne rpagoCTPOUTEIHHON A TEILHOCTH

JIMYHOCTHBIE pe3yJdbTaThbl
peajindaniuu NporpaMmMbl BOCIIUTAHUSA, OIIPEACICHHBIC OTPAC/I€BBIMHA TpCﬁOBaHHﬂMI/I
K J€JOBbIM Ka4YeCTBaAM JIMYHOCTH

Z[eMOHCTpI/Ip}/IOH_[I/Iﬁ TOTOBHOCTb M CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JroJAbMU,
JOCTUTaTh B HEM B3aMMOIIOHMMaHMA, HAXOAUTh O6HII/IC eI U COTPpYAHNYIATD IJId UX JIP13
JOCTHIKCHHUA B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTHU

[IposiBastomInii CO3HATEFHOE OTHOIIEHUE K HETPEPHIBHOMY 00pa30BAHHIO KAK YCIOBHUIO

. . % JIP14
YCIICHIHOU HpO(I)eCCI/IOHaJ'IBHOI/I )4 O6H.[CCTB€HHOI/I JACATCIIBHOCTH

[IposBastonuii rpaxk/1aHCKOE OTHOLLIEHUE K TPOPECCHOHATBHON AESITENIbHOCTH KaK K
BO3MOKHOCTH JINYHOTO YYacTHs B PELIEHUU OOIECTBEHHBIX, TOCYIapCTBEHHBIX, JIP1S
o0I1IeHaIMOHATIBHBIX TTPOOJIEM

[TpruHMMarOIIMi OCHOBBI YKOJOTHYECKON KYJIbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILUIEHUS, IPUMEHSIOIIUN OIBIT YKOJIOTUYECKU
OPUEHTUPOBAHHOMN PEPIIEKCUBHO-OIICHOUYHOMN M MPAKTUYECKOM JESITEIIBHOCTH B JKU3HEHHBIX
CUTYaIUsIX U MpohecCHOHATLHOM e TeTbHOCTH

JIP16

CriocoOHBIi B IM(POBOI Cpe/ie UCTIONb30BaTh pa3INYHbIE IM(PPOBBIE CPENICTBA,
MO3BOJISIOIINE BO B3aUMOJICHCTBUHU C IPYTUMHU JIFOJIbMH JIOCTUTaTh MIOCTABJICHHBIX IIeNel,
MIPOBOJIUTH OIEHKY WH(OPMAINH, €€ TOCTOBEPHOCTH, CTPOUTH JIOTHUECKUE YMO3AKITIOUCHUS
Ha OCHOBAHHUHM IMOCTYMaoLIeH nHpopMauu

JIP17

JIeMOHCTpUPYIOIIUN TPUBEPKEHHOCTh IPUHLIUIIAM YECTHOCTH, JOOPOCOBECTHOCTH,
HETOKYITHOCTH, COEHCTBYIOMIMNNA MOJIAEP KaHUI0 Oe3yNpedHoi npodeccHoHalIbHON JIP 18
penyTanuu

Cneuunanbroctu 08.02.01 CtpouTenbcTBO M AKCIUTyaTanus 31aHuii u coopyxenuid, 08.02.12
«CTpOHTENBCTBO M JKCILTyaTalysl aBTOMOOHMJIBHBIX padoT, a’dpoJIpOMOB M TOPOJCKHX ITyTeH
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coobmenus», 08.02.07 MonTax W S3KCIUTyaTalldss BHYTPEHHHX CAHTEXHHYECKHX YCTPOMCTB,

KOHAWIMOHUPOBAHUSA BO31yXd U BCHTHJISIIIUN

JInuHOCTHBIE pe3yJIbTaThI

peaju3aluy NPporpaMMbl BOCIIUTAHNS, ONIpe/ie/ieHHbIe 0TPacjeBLIMH TPeOOBAHUAMH

K J€JIOBBIM Ka4YeCTBaM JINYHOCTH

CrocoOHBINM TIPH B3aMMOJCUCTBUHU C JIPYTMMHU JIFOABMHU JIOCTUTATh MOCTABJICHHBIX IICJICH,
CTpeMsIuiicss K (OPMHPOBAHHIO B CTPOUTEIBHON OTpaciy W CHCTEME IKUIJIMIIHO-
KOMMYHAJILHOTO X035HCTBa JMYHOCTHOT'O POCTA KakK MpodeccroHana

JIP13

CriocoOHBI  cTaBUTh mepen co0OW  Ienu M[OoA JUii  PEeIICHUS  BO3HUKAIOMIUX
npoeCCHOHANBHBIX 3aJad, MOAOUpPATh CIIOCOOBI PELICHUs M CpelCTBa pa3BUTHs, B TOM
YHCIIe C UCIOJIb30BaHNEeM MH(POPMALMOHHBIX TEXHOJIOTHIA;

JIP14

CozeiicTByromuii pOpPMHUPOBAHUIO TTOJIOKUTEIBHOIO 00pa3a M MOAJICPIKAHUIO IPECTHIKA
cBoel nmpodeccuu

JIP1S

CrocoOHBI HMCKAaTh U HAXOJUTh HEOOXOAMMYIO MH(OPMALIMIO HUCIONB3YysS pa3HOOOpa3HbIe
TEXHOJIOTUM €€ IIOMCKa, JJI1 PELICHHMs] BO3HUKAIOIIMX B IPOLECCE IMPOU3BOACTBEHHOM
NESTeNbHOCTH MPOOJIEM MpPH CTPOUTEIHCTBE W SKCIUTyaTallud OOBEKTOB KAIHMTaJIbHOTO
CTPOMUTEINIbCTBA;

JIP 16

CriocoOHBIH BBIABUraTh aJbTEPHATHBHBIE BAPHAHTHI JIEHCTBUN C LIEJIbIO BBIPAOOTKH HOBBIX
ONTUMAJIBHBIX AJITOPUTMOB; TIO3MLIMOHUPYIOMIMKA ce0sl B CETH Kak pe3yJbTaTUBHBIA H
[IPUBJIEKATEIbHBIN YYaCTHUK TPYIOBBIX OTHOLICHUMN.

JIP 17
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