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Pabouass mporpamma yuebnoit mucumrmummael  OJ] .11  ®wusuka pa3paboTaHa Ha OCHOBE
denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEeJIHEro oomero oOpa3oBaHUS
(mamee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3BMEHEHUAMH U JonoHEHUAMHU oT 12.08.2022
Ne 732), Ha OCHOBE MNPUMEPHON MPOrpaMMbI OOIICOOPa30BATEIILHON yUeOHOW UCIUTUTHMHBI
«®Dusuka» a1 NpodecCHOHANBHBIX  O00pa30BaTENIbHBIX  OpraHMu3alfii, PEeKOMEHI0BaHHOM
@denepadbHbIM  TOCYAApPCTBEHHBIM  OIOJKETHBIM  YUPEKICHUEM JIOTIOJTHUTEIBHOTO
npodeccroHanbHoro oOpazoBanus «MHCTUTYT pa3BUTHSA NPOQPECCHOHATHHOIO 00pa30BaHUS
(mpotokon Ne 14 ot 30 HOs6ps 2022 1.), ¢ yuerom OCHOBHO 00pa3oBaTENbHON MPOTPAMMBI
cpenHero obuiero obpaszoBanus (mpotokon oT 18.05.2022 r. Ne 371), ¢ yuetom DenepanbHOrO
rOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTAHAAPTa CPETHETO MPO(heCcCHOHAIBHOTO 00pa3oBaHuUs O
cnenuanpHocTd  20.02.02 3amurta B Uype3BbIYAHHBIX CUTYallUsX M yTB. IpUKka3oM MuHUCTEpCTBa
oOpa3zoBanus u Hayku PO Ne 1060 ot 25.12.2024

Opranuzanus-pa3paboTymk: rocyiapcTBeHHoe O10/IuKeTHOE npogeccHOHAIbLHOE
o0pa3oBare/sibHOe yupexaeHne « KyHrypckuii Kosiek arpoTeXHOJI0THil U YIIPABJICHUS

CocraBurens: M.B BonbiakuHa, npenogaBarens GU3NKA

®.N.0., 10KHOCTD


https://base.garant.ru/70732124/
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1. OBIIAA XAPAKTEPUCTHUKA PAJBO‘IEP'I IHPOI'PAMMBbI
OBIHIEOBPA3SOBATEJIBHOU JUCHUIIJINHBI
OU3UKA

1.1. MecTo I1MCUMILVIMHBI B CTPYKTYpe o0pa3oBareabHoil nporpammsl CIIO:

Oo6meoOpa3oBarenbHas  AUCHMILIMHA  (U3MKa  SABJISETCs  00s3aTeNbHONM  4YacThiO
00111e00pa3oBaTeILHOTO KA 00pa3oBareabHOM mporpaMmbl B cooTBeTcTBUM ¢ PI'OC CIIO no
cnenuanbHocTy 20.02.02 3ammTa B Upe3BbIlYaiHBIX CUTYaIUSIX

1.2. He.]'ll/l U IVIAHUPYEMBIC PE3YyJIbTaThl OCBOCHUS NUCHUIIJIUHBI:

Conepxanue mnporpaMMmbl 00111€00pa30BaTeNbHON  TUCHUTUIMHBL Du3nka
HAIpPABJICHO Ha JOCTUKEHHUE CIECIYIONTUX 1eJIei:

¢ (opmupoBaHue y 00y4arONIMXCs YBEPEHHOCTH B LIEHHOCTH 00Opa30BaHus,
3HAYUMOCTH (U3UYECKUX 3HAHUM JJII COBPEMEHHOTO KBaJIU(HUIIMPOBAHHOTO
CHEUAINCTA TIPU OCYIIECTBICHUH €r0 MPOPECCUOHAIBHON JIeSITEIbHOCTH;

e (popMHpOBaHHE €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH;

e OBJIaJCHUEC crienupuyeckor  cUCTEeMOM bU3UYECKUX  TOHATHM,
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (DM3UUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHUE OCHOBHBIMH METOAAaMU HAyYHOTO TMO3HAHUS MPUPOIbI,
UCIIONb3yeMbIMU B (u3uke (HAONIOICHHWE, OMKMCAaHWE, U3MEPEHUE, BBIJIBUKEHUE
TUIIOTE3, MPOBEJCHUE IKCIIEPUMEHTA);

® OBJIQJICHUE YMEHUSIMHU 00padarhiBaTh JAaHHBIE DKCIEPUMEHTA, OOBSICHSTH
MOJIyYCHHBIC PE3YyJIbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXAY (PU3HMUECKUMU
BEJIMYMHAMU B HAOJI0a€MOM SIBJICHUH, JI€NIaTh BHIBOIBI,

e (opmupoBaHue ymeHUs pemniath (PU3NYECKHE 3a7aud Pa3HbIX YpPOBHEH
CJIOKHOCTH;

® pa3BUTHE MTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEHN B Mpolecce NpUOOPETEHUs 3HAHUM C UCTOIBb30BaHUEM Pa3IMUHbBIX
HUCTOYHUKOB MH(POpPMAIIMM M COBPEMEHHBIX WH(OOPMAIIMOHHBIX TEXHOJIOTHH;
yMeHu# GopMyIupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUO
K (pu3myeckoit nHpopMaI, OTydaeMOl U3 Pa3HbIX HCTOUHUKOB;

® BOCIHTAHKE YyBCTBA TOPJOCTH 32 POCCUNCKYIO (PU3UUECKYIO HAYKY.
OcBoenue kypca O/l «®Pu3znkay npearnonaracT pelieHue CIeayomnX 3a1a4:

e npuoOpeTreHue 3HaHUN O (QyHAAMEHTANbHBIX (PU3UYECKUX 3aKOHAaX,
JeKalMX B OCHOBE COBPEMEHHOW (U3MUECKOM KapTUHBI MHpa, NPUHIUIIOB
NEHCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOACTBEHHBIX MPOLIECCOB, O Haubosee
BaXHBIX OTKPBITHSX B 001acTH (PU3UKH, OKa3aBIIUX OMPEAEISIoNIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUU;

® NOHMMaHuE (U3NYECKON CYITHOCTH SBJICHUH, MPOSBISIOUINXCS B paMKax
MPOU3BOJICTBEHHOM AESTEIbHOCTH;

® OCBOEHME CIIOCOOOB MCIOJIb30BaHUSA (DU3MUECKUX 3HAHUU Ui PELICHUS
IPAKTUYECKUX M NPOPECCUOHAIBHBIX 3a/lad, OOBSCHEHUS SBJICHUN IPUPO.IBI,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX IMPOLECCOB, NPHUHIMIOB JEHCTBUSA
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TEXHUYECKUX TPUOOPOB M YCTPOUCTB, oOecrieueHrs 0e30MacHOCTH MPOU3BOACTBA
Y OXpaHbI IPUPOJIBI;

e (opMupOBaHHE YMEHUH pemarb y4eOHO-IIPAKTHUUECKHE  3aJauu
(¢u3nYECKOTrO cofiepKaHus ¢ yUETOM ITpodheccuOHaNbHON HANIPaBIEHHOCTH;

® IpUOOpETEHUE OIbITa IO3HAHUS M CAMOIIO3HAHUS; YMEHUH CTaBUTh
3ajla4M U pemiaTh NpodaemMsl ¢ yu€ToM NnpodeccnoHanbHON HAlIPaBIeHHOCTH;

e (opMHpOBaHHE YMEHHH WCKaTh, aHAJIM3UPOBaTh M 0OpabdaThIBaTh
¢uznyeckyo HHPOpMAaIHIO C Y4ETOM Mpo(hecCHOHaIbHON HAPaBICHHOCTH;

® [IOJrOTOBKAa OOYyYaroIIMXCSl K YCIEIIHOMY OCBOEHHUIO JUCLUUIUIMH U
Moayned nmpodecCHOHAIBHOIO LMKIA: (OPMUPOBAHME Y HUX YMEHUN M OIbITa
JeSITETBHOCTH, XapaKTepHBIX Juiss npodeccuit / MOMKHOCTEH CHyXKalluX HITH
CHEUAIbHOCTEH, TMOJy4aeMbIX B  NPO(ECCHOHAIBHBIX  00pa30BaATEIbHBIX
OpraHu3alusIX;

® [OATOTOBKa K (OPMHPOBAHUIO OOHIMX KOMIETEHUUH Oyaylero
CHEeLMAIUCTa: CcamMo00pa30BaHMs, KOMMYHHUKAllUM, MPOSBICHUS TIPakKIaHCKO-
NAaTPUOTUYECKON IMO3HUINH, COTPYAHUYECTBA, IPUHATHS PEIICHUN B CTaHIAPTHOU
U HECTaHJApTHOM CHUTyalMsX, IPOEKTUPOBAaHUS, MPOBENCHUSA (HU3HUECKUX
u3MepeHuil, d>(PPexkTUBHOr0O U  OE30IaCHOrO  HCIIOJIb30BAaHUS  Pa3IUYHBIX
TEXHUYECKUX YCTPOMCTB, COONIOACHUS MpPaBUI OXpaHbl Tpylda Npu padore c

bu3nUecKuMU MpudopamMu U 000pyI0BAaHUEM.
OcoOeHHOCTh (HOpMHUPOBAHHST COBOKYITHOCTH 33134 WM3YYCHHS (DH3UKUA I CHCTEMBI

cpeAHero npogeccHOHANbHOrO O00pa30BaHMs 3aKIIOYaeTCss B HEOOXOIMMOCTH peau3aliu
npodeCCUOHANFHOW HAIMpPaBJICHHOCTH pPelIaeMbIX 3amay, y4é€ra ocobeHHOcTel chepbl
JEeSITebHOCTH OYAYIIHUX CTIEUAINCTOB.

B pesynbrare 0ocBO€HMS TUCIMIUIMHBI O0YYAIOMUNACS J0JI2KEH 3HATD!

® CMBICI TMOHATUI: (QU3NYECKOe SBJIEHHME, THUIIOTE3a, 3aKOH, TEeopus,
BELIECTBO, B3aMMOJCHUCTBUE, AIIEKTPOMAarHUTHOE TIOJie, BOJHA, (DOTOH, aroMm,
aTOMHOE€ SIIPO, HOHU3HUPYIOIINE U3ITYyUEHUS;

e cMbICT (DU3MYECKMX BEIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHIIa,
UMIyNbC, paboTa, MEXaHMYeCKas DSHEPTus, BHYTPEHHsISI SHEprus, aOCOOTHas
TEeMIIepaTypa, CPEAHssl KUHETHYECKas SHEpPrusl YacTUL[ BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, JIEMEHTAPHBIN AIEKTPUUECCKUN 3aps;

® CMBICT (PU3MYECKUX 3aKOHOB KJIACCHUECKOM MEXaHHWKH, BCEMHUPHOIO
TATOTEHUS, COXpPAHEHUs DJHEPrUM, HMIYJIbca M DIEKTPUYECKOTo  3apsja,
TEPMOJUHAMUKH, FNEKTPOMArHUTHOW UHAYKIUH, (GoTod(dDexTa;

® BKJAJ POCCUUCKMX M 3apyOECKHBIX YUEHBIX, OKA3aBIIMX HauOOJbIIIee

BIIMSTHUE HA pa3BUTHE (DUBUKU;
B pesynbrare 0ocBOCHMS TUCIUIUIMHBI 00YUYaIOIIANUCS A0JKE€H YMeTh:

® TIPOBOJUTH HAOIIONCHMS, INTAHUPOBATH 1 BHITIONHATH YKCIIEPUMEHTHI,

® BBIIBUTaTh TMIIOTE3bl U CTPOUTH MOJIEIIH,

® [PUMEHATH IMOJY4YEHHbIE 3HAHUSA MO (QuU3MKE [ OOBICHEHUS
pa3HOOOpa3HBIX (PU3NUECKUX SIBICHUN U CBONCTB BEIIIECTB;



® TPAKTUYECKH UCTIONH30BATh PU3NUECKUE 3HAHUS;

® OIICHUBATH IOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(POPMAITIH;

® WCIIOJNB30BaTh NPHOOPETCHHBIC 3HAHWA W YMEHHS JUIsl  PEIICHUS
NPAaKTUYECKUX 3aJad TOBCEIHEBHOM JKM3HHM, oOecredeHus Oe30macHOCTH
COOCTBEHHOW JKW3HHM, palMOHAJIBLHOTO TPHUPOIOMNOIB30BAaHUSI M OXPaHbI
OKPY>KaroIleH CPeAbL.

® OIMMCHIBATh U OOBSCHATH (PU3MUCCKUE SIBJICHUS M CBOWMCTBA TEN. CBOWCTBA
ra3oB, OKWJKOCTEH W  TBEpABIX TN, OIIEKTPOMArHUTHYIO  HHIYKIIHIO,
pacipoCTpaHEeHHE TEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOWICTBA CBETA; M3TyICHHUE U
noryioeHue ceeraatoMoM; hoTod3pdexT;

® OTJIWYATh TUTIOTE3bI OT HAYYHBIX TCOPHIA;

® JeJaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX JaHHBIX;

® TIPUBOJIUTH MIPUMEPBHI, MOKA3BIBAIOIINE, YTO: HAOMIOACHUS U SKCIIEPUMEHT
SBJIIFOTCSL OCHOBOM 111 BBIABMKCHUS THUIIOTE3 U TEOPHUH, MO3BOJSIOT POBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (pU3MUEcKas TEOopusi JAeT BO3MOXKHOCTH
OOBSICHSITh U3BECTHBIC SIBJICHUS MPUPOJIbI U HAydHbIE (aKThI, MPEJCKA3bIBATE EIIe
HEU3BECTHBIC SBIICHUS,

® TPUBOIUTH TIPUMEPHl TMPAKTHYECKOTO HCIOJB30BaHUS (PU3HUECKUX
3HAHWN: 3aKOHOB MEXAaHWKH, TEPMOJUHAMUKHN U 3JICKTPOJUHAMUKHN B DHEPTETHKE;
pPa3TUYHBIX BHJIOB JJICKTPOMArHUTHBIX W3JIYYCHUH IS Pa3BUTHSA paguo M
TEJICKOMMYHUKAIINM, KBAaHTOBOW (U3UKU B CO3JAHUU SJAEPHOU DHEPIeTUKH,
Ja3€epoB;

® BOCNPUWHMMATh M HA OCHOBE TIOJYYCHHBIX 3HAHUN CaMOCTOSITEIHHO
orieHUBaTh WH(MOpMaIU, coaepkamytocs B coobdmenusx CMMU, Hurepnere,
HAYIHO-TIOMYJISIPHBIX CTATHSIX.

® TIPUMEHSATH MMOJYICHHBIC 3HAHUS JIJIs PEeIIeHUs (PU3NISCKUX 3a/1a4;

® OmpeeNsaTh XapakTrep (QU3MYECKOro Impolecca 1o rpaduky, Tadmule,
popmyne”;

U3MEPSATH Psill GU3NIECKUX BEITUYUH, IPEJICTABIISS PE3yJIbTaThl U3MEPEHUH C
YYETOM UX MOTPEIIHOCTEMN.



1.2.2. [lnanupyembie pe3yJibTaThl OCBOEHHS 00111e00pa30BaTeJbHOM TUcHUILIMHBI B c00TBeTCTBMU ¢ PI'OC CIIO u Ha

ocaose PI'OC COO

Kox v HanmenoBanue
¢dopmMupyeMbIX KOMIIETEHIN I

OK 01. Beioupars crioco0bl
peleHHus 32124
npogdeccuoHAIbLHOM
AesITeJIbHOCTH NPUMEHUTEIbHO
K Pa3JHYHbIM KOHTEKCTaM

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

B yacT TPpy10BOro BOCIIUTAHUSA:

- TOTOBHOCTH K TPYZly, OCO3HAHHUE LIEHHOCTU
MacTepcTBa, TPYJOI00uE;

- TOTOBHOCTBH K aKTUBHOM ACATCIIbHOCTHU
TEXHOJIOTMYECKON U COLMAJIbHON HAIPaBICHHOCTH,
CHOCOOHOCTh MHULIUUPOBATD, INIAHUPOBATh U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYIO ACATCIbHOCTD,
- HHTEpeC K pa3InyHbIM chepam npodeccuoHaaIbHON
JESATEIIBHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHbIMH
NO03HABATEJIbHBIMH AeHCTBUAMHU:

a) 0a30BbIe JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO (HOPMYINPOBATH U
aKTyaJIM3MpoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHAaBJIMBATb CYIHGCTBGHHI)II\/'I IIPpU3HAK UJIN
OCHOBaHMS JJIs1 CPAaBHEHMSI, KJIacCU(UKALIUN U
00001IeHHS;

- OnpeaciIATh UEIN ACATCIIBHOCTH, 3a/1aBaTh

JInCHMNIHHAPHBIE’

- chopMupoBaTh NTPEICTABICHUS O POJIU U MeECTe
(GU3MKH W acTPOHOMHHM B COBPEMEHHON Hay4YHOU
KapTUHE MHpa, O CHCTeMooOpasyromeid posin GU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIc POCCUUCKUX W
3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH;
MOHUMaHue (U3UYECKONW CYIIHOCTH HaOII0AaeMBbIX
SBJICHMM MHKPOMHpa, MaKpoMUpa W METramupa,
MMOHUMaHHWE PpOJIM AaCTPOHOMHH B TPAKTHYCCKOU
JIeATETLHOCTH YEJIOBEKa U JallbHEWIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, poJu (10763709 B
dbopmupoBaHun  Kpyrozopa u  (HyHKIIMOHATBHOU
IPaMOTHOCTH 4YeJIOBEKa JUIsl PEIICHUS] TMPAKTUYSCKUX
3aJ1a4;

- copMUpPOBATH YMEHUS pelllaTh pacueTHbIE 3a7auu C
SIBHO 3aJaHHOM (PU3WUYECKON MOMENbI0, HCIIOIb3YS
¢dbu3nyecKre 3aKOHbBI ¥ PUHIIUIIBI, HA OCHOBE aHAN3a
YCIIOBUSL 3a/laddl  BBIOMpPATh (PU3MYECKYI0 MOJEIb,
BBIZICNIATh  (PU3MYECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOUMBIE JIJISl €€ PEIICHHUs, TPOBOIUTH PACUETHI U
OIIEHUBATh  PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS

1 VkazpiBatoTcs hopMupyeMbie IMYHOCTHBIE B MeTanpenMeTHbie pe3ynbTarsl u3 @I'OC COO (B mocnenneit pexakiuu ot 12.08.2022) B oTriaronsHo i

dbopme

2 JlucuuiuinHapHble (IpeIMETHbIE) Pe3yabTaThl YKA3bIBAIOTCA B COOTBETCTBHHM ¢ MX MOIHBIM nepeuneM Bo ®I'OC COO (B mocnenHelt penakiuu oT
12.08.2022 nns 6a30BOT0 U yriyOJI€HHOTO YPOBHS 00y4ueHUs



napaMeETphl U KPUTEPHUU UX JOCTHUIKCHHUA,

- BbIABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPCYHA B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTUBBI B ACATCIbHOCTh, OLICHHUBATD
COOTBCTCTBUC PC3YJIbTATOB LECIAM, OLICHUBATL PUCKH
HOCJ'IC,I[CTBI/Iﬁ JACATCIIBHOCTH,

- pa3dBUBATh KPCATHUBHOC MBINIJICHUC TP PCIICHHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCEI0BATEILCKHE TeHCTBUS:

- BJIaJICTh HaBBIKAMH y4€OHO-UCCIIEI0BATEIIbCKON 1
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU Pa3peIicHus
npo0Jem;

- BbIABJIATH IPUYIWMHHO-CIICACTBCHHBIC CBA3U U
aKTyaJlu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
PCIICHHMA, HAXOAUTb apryYMCHTHI [JIA JOKA3aTCIIbCTBA
CBOUX YTBep)KIleHHﬁ, 3aaaBaThb MapaMETpbl U
KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHUSA
3ala4M pE3yibTaTbl, KDUTUYCCKHU OUCHHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSAX;

- YMCTb IIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- YMCTb UHTCTPUPOBATE 3HAHUA U3 PAa3HbIX
IpeIMETHBIX 001acTel;

- BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHATIHHBIS
MoAXOJbl U PCUHICHU A,

- CIOCOOHOCTH MX MCIIOJIb30BAHUS B

¢dbu3nyecKkoil  BEIMYMHBI, pellaTh KaueCTBEHHBIE
3a/1a4y, BBICTPaMBasl JIOTMYECKU HEIPOTHBOPEUUBYIO
LENOYKY paCCYXKJIECHH C ONOpOM Ha H3YyYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UIECKUEC SBIICHUS;

- BIAJEeTh OCHOBOIOJAraroIIUMU  (PU3HUECKUMHU
MOHATUSAMM W BEIWYMHAMH, XapaKTEePU3YIOLIUMU
¢dusnueckue IIPOLIECCHI (cBsI3aHHBIMU c

MEXaHUYECKUM JIBH)KCHHEM, B3aHMOJCHCTBUEM T,
MCXaHUYCCKUMH KOJICOQHHSAMHM W BOJIHAMH; aTOMHO-
MOJIEKYJIAPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMU
MpoueccamMu; NEKTPUUYECKUM W MarHUTHBIM MOJISAMH,
ANEKTPUYECKUM TOKOM, ANEKTPOMarHUTHBIMU
KOJI€OaHUSAMHU U BOJHAMU, ONTUYCCKUMU SBJICHHUIMU;
KBAaHTOBBIMH  SIBJICHMSIMH, CTPOCHHUEM aroMa |
aTOMHOTO  siIpa, PaJMOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOITOJIAraloIMHU ACTPOHOMHUYECKUMHU
MMOHSATHAIMH, IMO3BOJISIOIINMU XapaKkTepUu30BaTh
MPOLECCHI, MPOUCXOIAIINE Ha 3BE3[aX, B 3BE3IHBIX
CHCTEMaX, B MEXKraJaKTUYECKOM Cpefe; IBHXKCHUE
HeOeCHBIX TeJl, YBOJIIOLIMIO 3Be3] U BeeleHHOM;

- cthopmupoBarb YMEHUS MPUMEHSTh
OCHOBOIIOJIAralolue  aCTPOHOMHYECKHE  IOHATHS,
TEOpUHM W 3aKOHBI JJs aHalu3a U OOBSCHEHHS
(bMBUYECKUX TTPOLIECCOB, MPOUCXOANIUX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEXIAJIAKTUYECKOU Cpere,
JBHKEHUS HeOCCHBIX TeJ, OHBOJNIOLHMHM 3Be3l U
Bcenennoii;

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUIMU
(3akoH BceMupHoro tsrorenus, I, I1 u IIl 3akonb1
HproroHa, 3aK0H COXpaHEHUs] MEXaHUYECKON SHEPIrUH,
3aKOH COXPAHEHHS UMITYJIbCA, TPUHLIUIT
CYNEPNO3ULIUU CUJI, TPUHLUII PABHOIIPABHOCTH



OK 02. Ucnoib30BaTh
COBpPEMEHHbIE CPeICTBA NMOUCKA,
aHAJIM3Aa U UHTepNpeTalun
uHopmanuu, u
uHGopMaOHHbIE TEXHOJIOTHHI
JJIS1 BBINIOJTHEHUS 3a/1a4
npogdeccuoHAIbLHOM
AeATeJbHOCTH

MMO3HABaTEIILHOM 1 COI_II/IaJ'IBHOI\/'I IMPAaKTHUKE

B 00.1acTH HEHHOCTH HAYYHOI'O NIO3HAHMSA:

- ¢hopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OIECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha
Jajore KyJibTyp, CIIOCOOCTBYIOIET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEPIIIEHCTBOBAHUE A3bIKOBOM M UM TATEIbCKOM
KYJIbTYpbI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTU HAy4YHOH JAEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U
B I'DYIIIE,

OsiajeHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
MO3HABATEJbHBIMH JIEHiCTBUSIMH:

B) padora ¢ unopmaumeii:

- BIIAJICTh HaBBIKAMU MOy4eHUsI HGOpMAIIUU U3

HWHEPIMAIbHBIX CHCTEM OTCUETa; MOJICKYIISIPHO-
KHHETHYECKYIO TEOPHUIO CTPOSHUS BEIIECTBA, Fa30BhIE
3aKOHBI, MEPBBINA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUsI AEKTPUUECKOro 3apsia, 3akoH KynoHa,
3akoH OMa JijIsl ydacTKa Lenu, 3akoH Oma J1J14 MoJHOH
ANEKTPUYECKON LienH, 3aKoH J[xoyns - Jlenua, 3akoH
AJIEKTPOMArHUTHOM MHIYKIIMH, 3aKOH COXPaHEHUs
SHEPTUH, 3aKOH MPSIMOJIIMHEHHOTO PacIpOCTpaHEHUS
CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCA, 3aKOH COXPaHEHHsI SIEKTPUUYECKOTO 3apsijia,
3aKOH COXpaHEHUsI MACCOBOTO YMCIIA, MOCTYJAThI
bopa, 3ak0oH pagnoakTUBHOTO pacmajia); yBepeHHOE
HCITOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH TP
aHanu3e (PU3NYECKUX SABJICHUN U MTPOLIECCOB

- YMETb YUUTHIBATh TPAHUIIbI IPUMEHEHUS N3YUEeHHBIX
(U3UYECKUX MOJICICH: MaTepHalIbHAs TOUKA,
WHEepIMaibHasl CHCTEMa OTCUeTa, UCaIbHBIN ra3;
MOJICJIA CTPOCHHMS Ta30B, KUJIKOCTEH U TBEPABIX Tell,
TOYEUHBIN AIIEKTPUUECKUN 3apsi, siACpHAs MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO siJipa Mpu
pereHnu GU3NIEeCKUX 3a1a4



OK 03. [InanupoBats u
pealn30BbIBAThH COOCTBEHHOE
npogeccuoHaIbLHOE U
JIMYHOCTHOE Pa3BHTHE,
NpeANpPHHUMATEIbCKYI0
AesITeJIbHOCTh B
npogeccuoHaNbLHOM cepe,
HCNOJIb30BAaTh 3HAHUS 110
(punaHCcOBOI rPAMOTHOCTH B
PA3JIMYHBIX ’KU3HEHHBIX

MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSATEIILHO
OCYIIECTBIISATH ITOUCK, aHAJIN3, CUCTEMATU3AIHIO U
MHTEpIpeTannio HHPOPMALIUU Pa3IMIHBIX BUJOB U
dbopM TpeICTaBICHNUS;

- CO3J1aBaTh TEKCTHI B Pa3JIMUHBIX (hopMaTax C y4eToM
Ha3zHaueHUs MH(OPMAIINHU U 1IETICBON ayAUTOPHH,
BBIOMpAsi ONITUMANIbHYIO (hOPMY IIPEICTABICHUS U
BU3YyaIN3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
UH(POPMAIINH, €€ COOTBETCTBHUE ITPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIH30BATh CPEACTBA HHPOPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aMOHHBIX 33Ja4 C COOJII0IEHNEM TpeOOBaHU
OPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THTHEHBI,
pecypcocOepeskeH s, TPaBOBBIX U ATUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOpMaIIMOHHOM 0€30MacHOCTH
JMYHOCTH

B 06.1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
-- ¢(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS,
STHUYECKOTO TIOBEICHUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEIIECHUA, OPUEHTUPYICH HA MOPAJIBHO-
HPAaBCTBCHHBIC HOPMEI 1 HIECHHOCTH,

- OCO3HAHHE JJMYHOTO BKJIa/Ia B TOCTPOCHUE
YCTOMYHBOTO OYAYIIETO;

- OTBCTCTBCHHOC OTHOIICHUE K CBOMM POAUTEIAM U
(unm) IpyruM 4IeHaM CEMbH, CO3/IaHUIO0 CEMBbHU Ha

- BJIaZICTh OCHOBHBIMHU METOZAaMH Hay4YHOT'O TIO3HAHMSI,
UCIOJIb3YEMBIMHU B (DU3HKE: TPOBOAUTD MPSIMbIE U
KOCBEHHBIE U3MEpEHUS PU3NYECKUX BEJTUUHH,
BbIOMpasi ONITUMAJIBHBIN CIIOCO0 U3MEPEHUS U
HCIIOJIb3Ys] U3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN
WU3MEPEHUH, POBOJANTH HUCCIEOBAHUE 3aBUCUMOCTEMN
($U3MYEeCKUX BETMYMH C UCTIOIb30BAaHUEM MPSIMBIX
U3MEpEeHUi, 0OBACHATH MOJyYEHHBIE PE3YIbTaThl,
UCIOJB3YS PU3NYECKUE TEOPHUH, 3aKOHBI U MIOHATHS, U
JieNaTh BBIBOJIBL; COOIOIATH MpaBHiia 0€30MacHOro
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CUTyalusix OCHOBC OCO3HAHHOT'O IIPUHATHUA HCHHOCTeﬁ ceMerHoM TpyHda IIpu IMPOBEACHNUN I/ICCJ'IC,Z[OBaHI/Iﬁ B paMKax

JKU3HHU B COOTBETCTBHUH C TPATUIIASIMHA HAPOIOB y4eOHOT0 SKCTIIEpUMEHTA B Y4eOHO-

Poccun; HCCIICIOBATEIILCKOM IEATESIIFHOCTH C MCITOJIb30BaHHEM
OgiaieHHe YHUBEPCAJIbLHBIMH PeryJsiTHBHBIMU IU(POBBIX U3MEPUTEITHHBIX YCTPONCTB U
neliCTBUAIMH: nmabopaTopHOTro 000pyHOBaHMs; CHOPMUPOBAHHOCTH
2) cCaMOOPraHM3alUs: MPEACTABICHUI O METOAaX MOJTYYEHHUSI HAyUHbBIX

- CaMOCTOSITEILHO OCYIIECTBIIATH O3HABATEIBHYIO aACTPOHOMUYECKUX 3HAHUU

NeSITeIbHOCTb, BBISIBIIATH IPOOJIEMBI, CTABUTH U
(dopmMynHupoBaTh COOCTBEHHBIE 33a4YH B
00pa30BaTeNIbHON 1€ATEIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;

- CAMOCTOSITEIIbHO COCTABIIATH IIAH PEIICHUS
IpO0OJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsM;
c1oco0cTBOBATH (POPMUPOBAHUIO U ITPOSIBIEHUIO
HIMPOKOM 3pYAMLIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTeNIbHbIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh pHUEMbI pe(IeKCHH JIJIs1 OLIEHKH
CUTYyalluu, BbIOOpa BEPHOTO PELLICHUS;

- YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO
IPUHUMATD PELIEHUS M0 UX CHUKEHUIO;

B) 3MOLMOHAJIBHBIN HHTEJICKT, MPEIN0JIaraommi
¢(OopMHPOBAHHOCTD:

BHYTPEHHEN MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K
JOCTH>KEHUIO LIEIHU U YCIIEXY, ONTUMU3M,
WHULAATUBHOCTb, YMEHUE JACUCTBOBATh, UCXOS U3
CBOHMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH ClIOCOOHOCTh MOHUMATh
HMOLIMOHAJIBHOE COCTOSIHUE IPYTUX, YYUTBIBATH €TI0



OK 04. D¢ dexTuBHO
B3aMMO/1eiiCTBOBATH H
padoTathb B KOJUIEKTHBE U
KOMaH/e

IPU OCYIIECTBICHHH KOMMYHHUKAIUH, CIOCOOHOCTH K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

- COMaJIbHBIX HABBIKOB, BKJIIFOYAKOIIINX

CIIOCOOHOCTH BBICTpauBaTh OTHOLLEHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBISATh HHTEPEC U
pa3pemaTh KOHQIUKTHI

- TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U
CaMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OsgiaieHHe YHHBEpPCAJIbLHBIMHU
KOMMYHUKATHBHBIMH /1efiCTBUAMM:

0) coBMecTHasl 1eSITEJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHOW ¥ WHIANBHYaTbHON paboTHI;

- IPUHUMATh LIEJIM COBMECTHOM IEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JIOCTHIKEHHUIO: COCTABIIATH TUIaH JSHCTBUH,
pacrpeneaTs poJik ¢ y4eTOM MHEHHI Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B yCIOBHSIX
peaIbHOTO, BUPTYAJIbHOTO M1 KOMOWHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYILIECTBIIATH IO3UTUBHOE CTPATETUYECKOE
MOBE/ICHNE B PA3JIMYHBIX CUTYAIUsIX, TPOSBISATh
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM
Osgi1aieHHe YHMBEPCAJIbLHBIMHU PeryisiTHBHBIMHA
NeHCTBUAMMU:

I') NPUHATHE ceOsl M IPYTHX JIIOJeii:

- OBJIQJICTh YMEHUSIMH pabO0TaTh B TPYIIIE C
BBITIOJTHEHUEM Pa3JIMYHBIX COIIMATBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAIIMOHATIHHO
pacIpenesaTh AesATeIbHOCTh B HECTaHIapPTHBIX
CUTYaIIUsX, aJICKBATHO OIEHUBAThH BKJIAJ] KaXKIOTO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE pACCMATPHBACMOM
pOOJIEMBI
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OK 05. OcymiecTBJISITH YCTHYIO
U MUCbMEHHYK) KOMMYHHKALMIO
HA rocy1apCTBEHHOM SI3bIKe
Poccuiickoii @enepaunu ¢
Y4eToM 0COoOeHHOCTel
COIHAJILHOIO U KYJIbTYPHOIO
KOHTEKCTAa

- IPUHUMATh MOTHBBI U pTYMEHTBI IPYTHX JIFOACH
IIPH aHAJIM3E PE3YJIbTATOB JCITCIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIEH HA
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIUH JIPYTOTr0 YeIIOBEKa

B o0Js1acTH 3cTeTH4ECKOTr0 BOCIIUTAHUSA

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUas
3CTETUKY Hay4HOI'0 TBOPYECTBA, IPUCYLIETO
buznyeckoil Hayke;

- CIMIOCOOHOCTH BOCIIPUHUMATD PA3IMYHBIE BUIbI
MCKYCCTBA, TPAAULMU U TBOPUYECTBO CBOETO U APYIUX
HapoJI0B, OLYIIATh 3MOLKUOHAIBLHOE BO3ACICTBUE
HCKYCCTBA,

- YOXKICHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTU U
o0miecTBa 0TEYeCTBEHHOTO 1 MUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAAUIINI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMJICHHUE TPOSIBIIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH;

OByaeHue YHHBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMH JIefiCTBUSIMH:

a) o01eHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX chepax
JKH3HU,

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHUS,
TIOHUMAaTh 3HAYEHUE COIMAJIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYaIlui
U CMATYATh KOH(QIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY

- YMETh Pacro3HaBaTh (PU3UUECKUE SIBICHUS
(mpouecchl) U OOBACHATH UX HA OCHOBE U3YyUEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEMHOE IBUKEHUE, CBOOOHOE MaJIeHHE Tell,
JIBUKEHHE 110 OKPYKHOCTH, UHEPLIUS,
B3aUMOJIeHicTBUE TeJ, KojeOarelbHOe IBUKEHUE,
PE30HAaHC, BOJIHOBOE JIBUXKEHUE; 1UDDy3us,
OpOYHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEN U
TBEP/BIX TEJ, U3MEHEHUE 00beMa Tell IIPU HarpeBaHUH
(oXJa)KAeHNN ), TEIJIOBOE paBHOBECHUE, HCIIApEHHE,
KOH/JIEHCAIUs, IJIaBIeHNUEe, KpUCTAJUIM3ALUs, KUIICHHE,
BIIQXKHOCTB BO3/yXa, CBSI3b CPEHEN KMHETHYECKON
SHEPTUU TEIJIOBOTO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOI TeMIieparypoil, MOBBIILIEHUE 1aBICHUS
rasa Ipu €ro HarpeBaHuU B 3aKPHITOM COCYIIE, CBS3b
MEXy MapaMeTpaMH COCTOSHUSA ras3a B
M30IpOoLECcCcax; MEKTPU3aLMs TeJ, B3auMOecTBIe
3aps70B, HarpeBaHUE MPOBOAHHUKA C TOKOM,
B3aMMOJICHCTBHE MarHUTOB, JJIEKTPOMAarHUTHAs
MHAYKINS, JeCTBHE MarHUTHOTO MOJIsI Ha TPOBOJTHUK
C TOKOM U JABMKYIIUKCS 3apsij, JEKTPOMarHUTHbIE
Kojie0aHMsI U BOJIHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHue CBeTa, OTPaKEHUE, IPEJIOMIIEHUE,
uHTepdepeHus, TudpaKuus 1 nosiprusanus CBera,
JCTIepCHs CBETA; (DOTOIEKTPUUECKUN FPPEKT,

13



OK 06. IIposiBasTh
rpaKIaAHCKO-NATPHOTHYECKYIO
MO3UIUI0, IEMOHCTPUPOBATH
0CO3HAHHOE MOBeJeHHe Ha
OCHOBE TPAaAUIIMOHHBIX
o01ieye10Be4eCKUX IeHHOCTeid,
B TOM 4HCJIe C Y4eTOM
rapMoOHM3aUH
MEKHANMOHAJIBHBIX H
MeKpeJIUTHO3HbIX OTHOLLIEHH,
NPUMEHSATH CTAHAAPTHI
AHTHKOPPYNLUHOHHOTO
NOBeIeHUsl

3pC€HUS C UCIIOJIB30BAHHUEM SA3BIKOBBIX CPEACTB

- OCO3HaHHUE 00YYAIOIMUMHUCS POCCUICKON
rPaKIaHCKOW MJICHTUYHOCTH;

- 1IeJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHEHN MO3UIIUU
JUYHOCTH Ha OCHOBE JTyXOBHO-HPAaBCTBEHHBIX
LIeHHOCTeN Hapoa0B Pocculickon denepanuu,
HUCTOPUYECKHX U HAIIMOHATBHO-KYJIbTYPHBIX
TpaauIuii, GOpMHUPOBAHNE CUCTEMbI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS],
MIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPHI,
CITIOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC
IJIaHbI;

B yacTu rpak1aHCcKOro BOCIIUTAHUSA:

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TTPaBOTIOPSJIKA;
- IPUHSATHE TPAJAUINOHHBIX HAIMOHAIBHBIX,
0011e4eI0BeUeCKUX TYMaHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH MPOTHUBOCTOSITH HCOJIOTUN
HKCTpEMH3Ma, HallMOHATM3MA, KceHopoOuH,
JTUCKPUMHHAIIMH TI0 COIUATBHBIM, PETUTUO3HBIM,
pPacoBbIM, HAITMOHAJILHBIM TTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbHOCTD B
WHTEpecax rpakIaHCKOTo OOIIECTBA, y4acTBOBATH B
caMOYTIpaBJIeHU! B 0011e00pa3oBaTeIbLHOM
OpraHU3ally U JIETCKO-IOHOILIECKUX OpraHu3aIusiX;
- YMEHHE B3aUMOJICHCTBOBATH C COIIMATBHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKITUSIMU U
Ha3HAUCHHCM;

CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOpO/ia, ECTECTBCHHAS U
HCKYCCTBCHHASI PaJIMOAKTUBHOCTH

- ¢(OpMHUPOBATh YMEHUS IIPUMEHSITh TIOJTYYCHHBIC
3HaHUS Ul OOBSICHEHHUS YCIIOBUH MPOTEKAHUS
(U3HYECKUX SIBJICHUN B IPUPOJIC U IS IIPUHSATHUS
MPAaKTUYCCKUX PEIICHUI B TOBCEIHEBHOM KU3HU IS
obecrieueHust 6€30MaCHOCTH TTPU OOPAIICHUH C
OBITOBBIMU TIPUOOPAMU M TEXHUYESCKUMHU
YCTPOMCTBAMHM, COXPAHEHHS 3/I0POBbS U COOIIOICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAFOIIEH
cpelie; TOHUMaHNe HEOOXOMMOCTH TIPUMEHEHUS
JOCTH)KEHUH (PU3MKH U TEXHOJIOTHU JIJIst
paIMOHAILHOTO TIPUPOIOTIOIB30BAHUS
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- FOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOI
NESITEIbHOCTH;

NMATPHOTUYECKOT0 BOCTIUTAHUA:

- ¢hOpMHPOBAHHOCTH POCCUICKON TPaXKIAHCKOM
UJCHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH nepen PonunHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILJIOE U HACTOsIIee
MHOTOHAaMOHAJIBHOTO Hapoaa Poccuu;

- LIEGHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUUYECKOMY U IPUPOIHOMY HACIIEHUIO,
naMATHUKaM, TpaJaulusM HapooB Poccun,
JnocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uJieliHast YO IeHHOCTh, TOTOBHOCTD K CITY>KEHHIO U
3ammre OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIs0Y;
OCBOEHHBIE 00YJAIOIIUMHUCS MEXKIPEIMETHBIE
TIOHSITHSI U YHUBEPCAIBbHBIC YICOHBIC IEHCTBUS
(perynaTuBHBIC, TO3HABATEIBHBIC,
KOMMYHHUKATHBHbBIE);

- CITIOCOOHOCTH UX HCIIOJIb30BAHUS B ITO3HABATEIBHOMN
U COIIMAIbHOU MTPAKTUKE, TOTOBHOCThH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOU e TEeTbHOCTH,
OpraHu3ay y4eOHOT0 COTPYAHUUYECTBA C
NeAarorndyeckuMi pabOTHUKAMU U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOSCHUN WHIUBUIYATBHON
00pa30BaTeNbHON TPAaeKTOPUY;

- OBJIaJIEHUE HaBbIKAaMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON M COIMAIbHOM
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OK 07. ConeiicTBoBaTH
COXPaHEHHMI0 OKPY:KaloLIei
cpenbl, pecypcocOepekeHH 1o,
NPUMEHATH 3HAHUSA 00
U3MEHEHUH KJIMMAaTa,
MPUHIHIIBI OepeKINBOro
NPOM3BOACTBA, 3P (PeKTUBHO
JefiCTBOBATH B YPe3BbIYAMHBIX
CUTYaIUAX

JACATCIIbHOCTH

B o0s1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- ¢hOpMHPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MIOHUMAaHUE BIUSHUS COLUATbHO-3KOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE TPUPOJTHON M COLIMAIIBHOMN
Cpelbl, 0CO3HAHUE TTI00aTBFHOTO XapaKTepa
9KOJIOTHYECKUX MPooIem;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICUCTBUM B
OKpY’Karolllel cpesie Ha OCHOBE 3HaHUs Leeil
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE JICUCTBUIN, IPUHOCAIINX BPE]l
OKpY’Karolllen cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUITHBIE
JKOJIOTUYECKHE ITOCIEACTBUS IIPEANPUHAMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- pacUIMpPEHHE OIbITA AESITEIBHOCTH SKOJIOTHYECKON
HAIpPaBJIEHHOCTH HA OCHOBE 3HAHUI 110 pU3MKE

- chopMHpOBaTh YMEHUS IPUMEHSATH MOJTy4ECHHBIC
3HAHUSA U1 O0BACHEHUS YCIOBHM MPOTEKAHUS
(bu3nYECKUX SIBICHUN B IPUPOJIE U JIJISl IPUHSATHS
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU JJIS
obecrieueHust 0€30MMaCHOCTH MTPU OOpaICHUH C
OBITOBBIMU IPUOOPAMU U TEXHUUYECKUMHU
YCTPOHCTBAMH, COXPAaHEHUS 3J0OPOBbS U COOJIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUS B OKpYXKarolen
cpele; TOHUMaHue HEOOXOAUMOCTH PUMEHEHUS
JIOCTH>KCHUH (PU3UKHU U TEXHOJIOTUM IS
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;
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1. CrpykTypa u coaepxanue 001eo0pa3oBarebHON

AUCIHUILIHHDBI

2.1 O0beM TMCHUILTHHBI M BUABI Y4eOHOI padoThl

Buna yuyeoHoit Oo0bem B
padoThbI yacax
O0beM 00pa3oBaTeIbHOM MPOTrPAMMBI 144
TUCHTUTITTHHBI

1. OcHOBHOE colep:KaHue 112

BT 4.:

TEOPETUYECKOE O0yUeHUE 60

MPAKTUYCCKHUEC 3aHATHUS 52

2. lIpodeccnonHaibHO-OPHEHTUPOBAHHOE 20

cojlep:KaHue

BT 4.:

TEOPETUYECKOE O0yUeHUE 20

MIPAKTUICCKHE 3aHATHS -

IIpome:xxyTouHas arTecTanusa (3K3aMeH) 12
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2.2. TemaTu4eckuii J1aH U cofiepKaHue TUCHUNIUHBI «DU3UKA)

®opmupyembie
o0mme u
HaumenoBanue Conep:xanne y4eOHOro MarepmnaJa, JabopaTopHbie U MPaKTHYeCKHe OfneM npodeccHoHaIbH
pa3/iesoB U TeM Pa0oThl, HHANBHAYAJIBHBIH NIPOEKT (eciu npedycmompenvt) qaCcoB ple
KOMIIeTEeHIH
"
1 2 3 4
BBenenue. Conep:xanue y4eOHOro MaTepuaJa: 2 OK 03
®u3nka u MeToabl | Ousnka — (yHIaMEHTalIbHAs HayKa O pupoje. EcTecTBeHHO-HAYYHBIA METO/ O3HAHMS, OK 05
HAy4YHOI'0 MMO3HAHMS | ero BO3MOXXHOCTM U TPAHULBI NPUMEHUMOCTHU. OKCIIEPUMEHT M TEOpHs B IIpolecce
NO3HaHUs Mpupoabl. MonenupoBaHue (QU3MYECKUX sIBIEHMM U mpoueccoB. Poib
OKCIEPUMEHTAa U TEOpUU B IIPOLECCE IMO3HaHUA Mpupoxabl. Pusnmdeckas BEIUYMHA.
@dusznueckne 3aKOHBL. [ paHHUIBl TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB W TEOPHHL.
[lpunuun coorBercTBus. [loHsiTe o Qu3nyeckoil kapruHe Mupa. [lorpemHnocty
U3MEpPEHU (U3NYECKUX BEJIWYUH. 3JHaAueHue (puuxu npu oceoenuu npogheccuil u
cneyuanvnocmeii CII0°.
Pa3nen 1. Mexanuka 18 OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa: 8 OK 02
OcHoBbI KHHEMATHKH | MexaHn4yeckoe [BIDKCHHE W ero BuIbl. MarepuanpHas Touka. OTHOCHTEIBHOCTH) 2 OK 04
MeXxaHn4yeckoro JBmxkeHMs. Cucrema otcuera. IIpuHuun orHocutensHOCTH ['ammiies. OK 05
CnocoObl onucanust gaBwxeHus. Tpaektopus. Ilyte. Ilepememenue. PaBHOMepHOE OK 06
npsiMoJIMHeHoe iBrkeHne. CKOpOCTb. OK 07
IIpakTnueckoe 3anaTne Ne 1 Ilepeson B CU
MrHoBeHHass M cpenHsAsd CKOpOCTH. YckopeHue. IlpsamonuHeiiHoe ABM)KEHHE ¢ 2
MOCTOSIHHBIM ~ YCKOpEeHHEeM. JI[BW)KeHHe C TIOCTOSHHBIM YCKOPEHHEM CBOOOAHOTO
TIAJCHMSL.
Pagnomepnoe  Osudicenue  moOuYKu  NO  OKPYIHCHOCHMU,  Y2l06asA  CKOPOCHLb.
LenTpocTpemurensHoe yckopenue. Kunemamuka adconiomuo meepoozo mena. 2

3 Ipogeccuonanvro opuenmuposantvle InNemenmsl COOEPHCARUA 8bl0ENEHBL KYPCUBOM
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IIpakTuyeckoe 3ansatue Ne 2 PapHoOMepHOe, PABHOYCKOPEHHOE JIBUKCHUS, IBHKEHUE
110 OKPY’KHOCTH

Tema 1.2 Conep:xkanue y4eOHOro MaTepuaJia: 4
OCHOBEI JTUHAMHKH OcHoBHas 3agaya nguHamMukd. Cmia. Macca. 3akonsl Mexannku Hprotona. Cunbel B 2
IIPUPOJIE.
IIpakTnueckoe 3ansaTHe Ne 3 Ilpumenenue 3akonoB Herorona
Cuna TsKECTH M cujla BCEMUPHOIO TATOTEHUS. 3aKOH BceMHUpHOro Tsrotenus. [lepsas 2
KOCMHYEcKasi CKOpocTh. [IBmxkenue rutaner u Maibix Ten ConHeuHOM cuctemsl. Bec.
HesecomocTts.
Cwuinbl ynpyroctu. Cuiibl TpEeHHUS.
Tema 1.3 Conep:xkanue y4eOHOro0 MaTepuaJia: 8
3akonbl coxpanenus B immynbsc Tena. Mmmynbec cuiabl. 3aKOH COXpaHEHHMs MMIIylbca. PeakTHBHOE JBHKEHHE. 2
MeXaHHKe Mexanuueckaa padoma u mowpocms. Kunemuueckan snepzusa. Ilomenyuanvhan
IHepus. 3aKOH COXPAHEHUA MEeXAHUYECKOU IHEPUU.
IIpakTnueckoe 3ansaTne Ne 4 3aKoH coOXpaHeHHMs MMITYJIbCA 2
PaGora cunsl TshkecTu U cuiibl yrpyroctu. KoncepBaruBablie cuiibl. [IpumeHeHe 3akoHOB 2
coxpaneHnus. Micnonp30BaHNe 3aKOHOB MEXaHUKU JJISi OOBSCHEHUS JIBIKEHHUS HEOECHBIX
Tel W JUIsl Pa3BUTUS KOCMHYECKHUX HCCJICNOBAHUM, TpPaHUIBl MPUMEHUMOCTH
KJIACCMYECKON MEXaHUKH.
IIpakTnueckoe 3ansaTie Ne 5 3aKoH coXpaHeHHs JHEPTUH 2
Pa3nea 2. Mosiekyasipaasi pu3MKa U TEPMOTHHAMHUKA 28 OK 01
Tema 2.1 Conep:xanue yue0HOro MaTepuaJia: 12 OK 02
OcHoBBI OcHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKON Teopuu. Pasmepsl n Macca MoJeKys 2 OK 03
MOJIEKYJISIPHO u aromoB. bpoyHoBckoe gBuxkeHue. CuHIbl W JHEPrus  MEXKMOJIEKYISIPHOTO OK 04
- KHHeTH4eCKOM B3anMozelicTBusa. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPBIX Tell. OK 05
Teopuu Uneanpubiii ra3. [laBnenue raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KMHETHYECKOU 2 OK 06
TeopuH ra3oB. Temneparypa U ee u3MepeHue. TepMoIMHAMUYECKas 1IKaJla TEMIIEPaTyphbl. OK 07
AOcounoTHBIN Hyb Temneparypsl. Temmeparypa 3Be3a. CKOPOCTH JIBUKEHHSI MOJIEKYT U
WX U3MEpPEHHE.
IIpakTuyeckoe 3ansaTue Ne 6 (OCHOBHOEe YpaBHEHHE MOJIEKY/JISIPHO-KHHETHYECKOM 2
TeOpHH ra3on
YpaBHEHHE COCTOSIHUS HJIeaTbHOTO ra3a. Mzomporeccsl U ux rpaduxu. ['a30Bbie 3aKOHBL. 2

MOJ'I}IpHa}I ra3oBasd IOCTOsAHHAas

IIpakTnyeckoe 3ansaTHEe Ne 7 YpaBHeHHe COCTOSIHUSI HI€ATbHOIO ra3a
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IIpakTnyeckoe 3ansitue Ne 8 M3onpoueccsbl u ux rpagpukn

Tema 2.2
OcHOBBI
TEePMOTUHAMUKH

Coneprkanue yueOHOro MarepuaJia:

Buytpennsist sHeprusi cuctembl. BHyTpeHHss SHeprus ujaeanbHoOro rasa. Paborta wu
TEIUIOTa Kak (OpMBI TEpeladyd JHEPrHH. TerIoeMKOCTh. YAeNbHAas TEIIOEMKOCTb.
KonuuecTBo TemioTsl. YpaBHEHUE TEIIOBOTO OalaHca.

IpakTnyeckoe 3ansitue Ne 9 YpaBHeHue Tem10Boro 6ajanca

NOININ

Ilepoe Hawamo  TepMonuMHaMUKU. AnuabatHblii  npouecc. Bropoe — Hawano
TCPMOJUHAMUKH.
IIpakTnyeckoe 3ansiTue Ne 10 IlepBoeHaua10 TepMOIMHAMUKH

[Tpunuun peiictBus TemaoBod MamuHbl. Temosble nasurarenu. KIIJ[ tennmosoro
asurarenst. XoJaoAwIbHble MamuHbl. OXpaHa NpUpOabI
IIpakTuyeckoe 3ausaTue Nell KIIJI TemoBoro aBurareJs.

Tema 2.3
ArperarHble
COCTOSIHMS BellleCTBA
U ¢a3oBble
nepexoabl

Coaep:xanue y4eOHOro MaTepuaJia:

14

Wcnapenne u koHnaeHcanus. HacbllieHHBIH map U €ro cBoiicTBa. Afconiomuas u
OMHOCUMENbHAA 61ANCHOCMY 6030yXa. ITpuOOpPBI I oNpeseNeHus BIaXXHOCTH BO3yXa.
Touxka pocsl.

Kunenue. 3aBucumocTh Temreparypbl KUIEHUS OT AaBiieHus. KpuTuueckoe cocTossHUE
BEIIECTBA. XapaKTEepPUCTHKA KHUJKOIO COCTOSHMs BemiecTBa. IloBepXHOCTHBIA cioi
KHUJKOCTH. DHEpPrus MNOBEPXHOCTHOro cios. bmwxHuil nopsnox. Ilogepxnocmuoe
Hamsadicenue.

Cmauueanue. Henenusn na zpanuye dxcudkocmu ¢ meepovim menom. KanwispHble
SIBIICHUSL.

XapaKkTepuCTUKa TBEPJIOTO COCTOSAHUS BellecTBa. Kpucmannuueckue u amopghuvie mena.
VYopyrue cBoiicTBa TBepAbIx Ted. 3akoH ['yka. MexaHuueckue cBOICTBa TBEpIBIX TeIl.
[Tnactuueckas (octarouHast) aedopmarius.

Tennosoe pacuwiupenue meepovix men u yncuokocmei. Korppuyuenm nuneiinozo
pacwupenusn. Koygppuuyuenm oovémnozo pacuwiupenus. Yuem pacuiupenus 6 mexmuxe.

[InaBnenue. YnenbHas Ternora miasnenus. Kpucrammmzanus. [Ipaktudeckoe npuMeHeHue
B MOBCEIHEBHOM JKM3HU (DM3NYECKUX 3HAHWUW O CBOMCTBAX Ta30B, )KHIAKOCTEH M TBEPIBIX
TEN

IpakTnyeckoe 3ansaTHe Ne 12 AGCOTIOTHASA M OTHOCHTEJIbHASI BJIA)KHOCTh BO31yXa.
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IpakTuyeckoe 3ausiTre Ne 13 TensioBoe pacuiupeHue TBEPAbIX TeJ M KUIAKOCTEH

2
Paznen 3. DaexkTpoguHamuka 48 OK 01
Tema 3.1 Conep:xanue y4eOHOro MarepuaJa: 10 OK 02
JJIeKTpUYECKoe NoJIe | Dnekmpuueckue 3apadvl. DICMEHTAPHBIN DIEKTPUUCCKHUM 3apsn. 3aKkon coxpanenus 2 OK 03
3apada. 3axkon Kynoma. Dnexktpuueckas IOCTOSHHas.  DJIEKTPUYECKOE  TOJIE. OK 04
HanpspxkeHHOCTb anekTpudeckoro nojs. [IpuHiun cyneprno3uuu noiei. OK 05
OK 06
OK 07
Ilpogoonuku ¢ 3Inekmpuueckom none. Jusnekmpuku 6 3INeKmpuyeckom noJe. 2
Ilonapuzayua ounekmpuroe. Pabota cun snexTpocrarnueckoro mois. Iloreniuman.
Paznocmy  nomenyuanos. Cea3b  Mmexicoy HANPANHCEHHOCHbIO U PAZHOCHbIO
NOMEHUUAI08 IIEKMPUUECKO20 NOJIA.
Inexmpoemkocmey. Eounuuyvt  rnexmpoemrkocmu. Konoencamopwvl. Coedunenue 2
KOHOeHcamopoe 6 oOamapelo. DHepeusa 3aAPANCEHHO20 KOHOEHcamopa. DHEprus
aNeKTpudeckoro nois. Ilpumenenue Kkonoencamopos
IIpakTnyeckoe 3anaTue Ne 14 3akon Kynona 2
IIpakTuyeckoe 3anaTue Ne 15 CoeanHeHne KOHIEHCATOPOB B Oarapero. JHeprus
3apsAKEeHHOT0 KOHeHCaTopa. 2
Tema 3.2 Conep:xanue y4eOHOro MaTepuaJia: 14
3aKOHBI OCTOSAHHOIO | YCITOBUS, HEOOXOIUMBIC 111 BOSHUKHOBEHUS U MOIICPIKAHUS dJICKTpHIecKoro Toka. Cria 2
TOKA TOKa Y IIOTHOCTb TOKA. 3akon Oma 014 yuacmka yenu. 3agucumocms 3J1eKmpuieckozo
COnpomueIeHus om mamepuanda, OIUHbI U NAOUWAOU NONEPEYHO20 Ce4eHUs
npPOGOOHUKA.
3asucumocms INEKMPUUECKO20 CONPOMUGTIEHUA NPOBOOHUKOE OmM MeMnepamypol. 2
Temnepamypnuiii Koaghhuyuenm conpomueienus. Ceepxnposooumocmeo.
PaGora m MONIIHOCTH TOCTOSIHHOTO TOKa. TemioBoe AeiicTBue Toka. 3akoH Jlxoyms— 2

Jlenna. 3axonsl Kupxroda ans yzna. CoequHeHne UCTOYHUKOB AJIEKTPUUECKON YHEPTUU B
Oarapero.

3J'ICKTpO,Z[BI/I)Ky1LIa$I CHJIa UCTOYHHUKA ToKa. 3akoH Oma JIJIS TIOJTHOM IIETIH. 3HeKTpI/I‘-ICCKI/Ie
OCITN.
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Hapanneanoe " MOCJICAOBATCIIBHOC COCAUMHCHUC ITPOBOAHUKOB.

IpakTuyeckoe 3ansaTHe Ne 16 3akon Oma jaas  ydacrtka wnenu. Pacuér
CONPOTHBJICHUS] TPOBOJTHUKA

IIpakTnyeckoe 3anaTme Ne 17 Pacuér JKBHBaJIEHTHOIO CONPOTHBJICHHUS
pa3BeTBJIEHHON Henu

HpOMe)KyTO‘lHaH arTrecranmy: 3K3aMCH

HpaKTI/I‘IeCK()e 3ansaTue Ne 18 Padora n MOIIHOCTDH IMMOCTOAHHOI'O TOKA.

IpakTuyeckoe 3ausaaTue Ne 19 Pacuér KII/{ TermuioBoro narpeBaresst

Tema 3.3
JIeKTPUYeCKH i
TOK BPa3JIHYHbIX

cpexax

Conepxanue yueOHOro MarepuaJia:

ONeKTpUUecKuil TOK B MeTalljax, B IEKTPOINTAX, ra3ax, B BaKyyMe. DIEKTPOIn3. 3aKOH
anekTposinza Papanes. DNEKTPOXMMUYECKMHM SKBHUBAJEHT. Buipl Ta3oBbIX pa3psioB.
TepmoanexrponHas smuccus. [Ina3ma.

NIOININOOIN DN

IpakTuyeckoe 3anaTHe Ne 20 Jj1eKTpHUYECKHUIT TOK B KHIKOCTAX

DJeKTpUUYECKU TOK B MOIXYIpoBOogHUKAX. COOCTBEHHAs! U MpPUMECHasi MPOBOIUMOCTH. P-
n nepexon. [Ipumenenre nomynpoBoaHUKOB. [10ynpoBOAHIKOBEIE TPUOOPHI
IIpakTHyeckoe 3aHaTHE Ne 21 JyieKTpHUUYeCKHIl TOK B IOJIYIIPOBOJHHKAX.

Tema 3.4

Coaep:xanue y4yeOHOro MarepuaJia:

MaruuTtHoe 1moJie

Bekrop mHayknmm MmarHuTHOro noss. HampspbkeHHOCT MarHuTHOro mnois. /[leiictBue
MarHUTHOTO IOJIA Ha MNPSMOJIMHEHHBIM IPOBOJHUK C TOKOM. B3anMonencTBHE TOKOB.
Cuna Awmmnepa. Ilpumenenue cunbl Awmnepa. MarautHeiii notok. Pabora 1o
MIEPEMEIICHUIO TPOBOJHUKA C TOKOM B MATHUTHOM I10JI€.

IIpakTuyeckoe 3anaTHe Ne 22 Cuia Amnepa. [lpumenenue cuiibl AMnepa.

JleficTBE MAarHUTHOTO MOJI Ha ABWKYyIMcs 3apsan. Cwia Jlopenna. IIpuMenenue cusl
Jlopenua. Onpenienenue yaeabHoro 3apsia. MarHuTHbIE CBOMCTBA BellecTBa. MarHuTHas
npoHunaemMoctb. ColHeYHast akTUBHOCTD U €€ BIUsiHUE Ha 3emito. MaruutHele Oypu
IIpakTuyeckoe 3ansaTue Ne 23 Cuaa Jlopenna. Ilpumenenue cuinl Jlopenna.

Tema 3.5
JIEKTPOMATHUT
HAasAUHAYKIUSA

Conepxxanue yueOHOro MarepuaJia:

SBnenue snekTpoMarHUTHOM WHAYKIMU. IIpaBmno Jlenma. 3akoH 31€KTPOMarHUTHOM
nHAykuuu. BuxpeBoe anektpuueckoe nose. JJC MHAYKIMHM B JIBHXKYIIUXCA
MIPOBOJHUKAX.

SIBiienue CaAMOWHIAYKIWH. I/IH)IYKTI/IBHOCTI). BHGPFI/IS[ MAarHuTHOIO IIOJIA TOKa.

BzauMocBsI3b SJICKTPUYICCKUX U MArHUTHBIX MOJIEH. QHCKTpOMaFHI/ITHOC IoJie
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IIpakTuyeckoe 3ansiTue Ne 24 SIBjieHHe 3JIeKTPOMATHUTHOM UHAYKIIUU

IIpakTnyeckoe 3ansaTue Ne 25 SIBiaenne camomHaykuuu. MHAYKTHBHOCTB. JHeprus

MArHUTHOIO MOJS TOKA 2
Pasznea 4. Kosie0anusa U BOJIHBI 16
Tema 4.1 Coaep:xanue y4eOHOro MaTepuaJia: 6 OK 01
Mexanunueckue KoneGarenpHoe nBmxenue. ['apmonmdeckue konebanus. CBOOOTHBIE MEXaHUYECKHE 2 OK 02
KoJ1e0aHus 1 koneOanus. IlpeBpamienne sHepruu mpH KonedareslbHOM JBWXKEHHH. CBOOOAHBIC OK 04
BOJIHBI 3aTyXarollie MexaHuyeckue KosieOaHus. Maremarnyeckuil MasTHUK. [IpyXKMHHBIN OK 05
MasITHUK. BBIHY)XIeHHbIE MeXaHNUecKre Koebanus. Pesonanc. OK 06
OK 07
[lomepeynple W TPOMOIBHBIE BOJIHBL. XapaKTEPUCTHKH BOJIHBL. 3BYKOBBIC BOJIHBI. 2
VipTpa3ByK U €ro NpUMeHEHHe
IIpakTnueckoe 3ansitue Ne 26 Ilapamerpsl KosedarebHOro ABMKeHUs1. CBoOMCTBA 2
BOJIH
Tema 4.2 Coaep:xanue y4yeOHOro MaTepuaJia: 10
JjiekTpoMarHuTH | CBOOOJHBIE ANEKTpOMarHUTHbIe Konebanus. IIpeBpaiieHne sHepruu B KojebaTeIbHOM 2
bleKoJIe0aHus U koHType. Popmyna TomcoHa. 3aryxaromue 3JI€KTpOMAarHUTHbIe KosebaHus. ['eHeparop
BOJIHBI HE3aTyXalolUX  AJIEKTPOMATHUTHBIX  KoJieOaHWil. BBIHYXIEHHbIE  DIEKTPUYECKHE
KoJie0aHMsL.
[Tepemennbiii Tok. I'eHeparop mnepemMeHHOro ToOKa. EMKOCTHOE M HMHIYKTUBHOE 2

COMPOTHUBIIEHUS] TEPEMEHHOI0 TOKAa. AKTHBHOE CONpOTUBiIeHHE. 3akoH Owma s
AIEKTPUYECKON IEeNH MEepeMEeHHOro Toka. TpaHcdopmartopbl. TOKM BBICOKOH YacTOTBHI.
[Tonmyuenue, nepenada U pactpeeeHue NEKTPOIHEPTUH.

PaboTa 1 MOIITHOCTH TIEpEMEHHOTO TOKa. P€30HAHC B DIIEKTPUUYECKOM TIETTH.

Tpanchopmaropsl. Toku Bbicokoi uacToThl. [lomyueHue, mepeaaya W pacmpenescHHue

23



SJICKTPO3HCPTHUHU.

DNEeKTPOMAarHuTHOE IMOJIe KaK OCOOBIA BHJ Marepuu. OJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3NeKTpOMAarHUTHBIX BOJMH. BuOparop I'epma. OTKpbITHIH KoJeOaTenbHbIA
koHTYp. W3o0Operenne pamno A.C. Ilonmoeim. [lonsatue o pagmocsszu. [IpuHnumn
panuocsssu. [IpumeHeHne a1eKTPOMarHUTHBIX BOJIH

Paszgea 5. OnTuka

12

Tema 5.1
IIpupona ceera

Coaep:xanue y4eOHOro MaTepuaJia:

Toueunblit UCcTOUHUK cBeTa. CKOPOCTh PACHpPOCTPAHEHUS CBETA. 3aKOHBI OTPAXKECHHS U
npesnomieHusi ceera. ConHeunble W JyHHbIE 3arMeHus. [Ipunnun [toirenca. [lonHoe
OTpaKeHUe.

JIunsel. Iloctpoenune u3oOpaxkenus B nuH3ax. DopMmyla TOHKOH JIMH3BL YBEIHUCHHE
nuH3bL. [Ta3 kak ontuueckas cuctema. Ontudeckue npudopsl. Teneckonsl. Cuia cBera.
OcBemeEHHOCTh. 3aKOHBI OCBEIIEHHOCTH

IIpakTnueckoe 3anaTHe Ne 29 3aKkoHbI OTpa)kKeHHS M NPeJIOMJICHHUS CBeTa.

Tema 5.2
BoJsHoBbIe
CBOMiCTBacCBeTAa

Conep:xkaHue y4eOHOro MaTepuaJa:

Wutepdepenmms cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHIus B TOHKUX
wieHkax. Kombua HperoToHa. Mcnonb3oBaHue HMHTEpPEpEHLMH B HayKe MU TEXHUKE.
Hudpakuus cBera. udpakuus Ha menud B HapaieNbHbIX Jydax. JudpakuuoHHas
peuierka.

[Tonsgpusanus nonepeunslx BoaH. llomspusanmsa ceera. J[BOMHOE JIydeNpesIOMIICHUE.
[Tonspounel. [ucnepcus cBeta. Bunbl wnsnydenuil. Buasl cnexktpoB. CroexTpbl
ucnyckanusg. Crnektpsl nomiomeHus. CnexTpaibHblii aHanu3. CrekTpanbHble KIIacChl
3Be3a. YabTpaduonetoBoe uznyuyenue. MappakpacHoe uzinydyenue. PeHTreHOBCKHE JIy4H.
Nx npupona u cBorictsa. l1Ikasa 3IeKTpOMarHUTHEIX U3JTy4€HUN

Tema 5.3
CneuunanbHas Teopusi
OTHOCHTEJIbHOCTH

Conep:xanue y4eGHOT0 MaTepuasa:

I[BI/I)KGHI/IG CO CKOpPOCTBIO CBCTA. HOCTy.]'IaTBI TCOPHUH OTHOCUTCIIBHOCTHU U CIICACTBUSA U3
HI/IX.I/IHBapI/IaHTHOCTL MOIOYJIsL CKOPOCTH CBETA B BAKYyME. 9Hepr1/1;1 mokost. CBsI3b MaccChl U
OHCPIrun CBO6OHHOﬁ YaCTHUIIBI. OIEMEHTBI pCHHTHBHCTCKOﬁ JUHaAaMHUKHN

OK 01
OK 02
OK 04
OK 05

Paznen 6. KBanToBasi pusuka

Tema 6.1
KBanrToBas onTHka

Conepxxkanue yueOHOro MarepuaJia:

KBantoBas runore3a Ilnanka. TemmoBoe wu3nydenne. KopnyckymnsipHO-BOJIHOBOU
nyanu3Mm. @otonbl. ['umoresa ge bpoiins o BOMHOBBIX cBoMicTBax yacTuil. COOTHOIICHHE
HeonpeneneHHoctel [eizenbepra. JlaBnenuwe cBera. XUMHYECKOE [EHCTBHE CBETA.

OK 01
OK 02
OK 04
OK 05
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Onbitel [1.H. Jlebenesa u H.U. Basunosa.

dotorddekr. VYpaBHeHue DWHIITEeHHA TUTST dhotorddexra. Bremauit
¢doroanexkrpuueckuit  dpdexr. Buyrpennmii ¢doroadpdexr. Tumbl GoTO’TEMEHTOB.
[Tpumenenue porodppexra

N

Tema 6.2
duzuka atoMa "
aTOMHOIO siipa

Coneprxkanue yueOHOro MarepuaJia:

I

Pa3BuTtre B3MIAI0OB HAa CTpOEHHE BellecTBa. Monenu CTPOCHHUS aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax Bogopona. fAnepHas monenb aroma. OMbBITHI
D. Pesepdopna. Monens aroma Bomopoma mo H. bopy. KBanroBeie moctynarel bopa.
Jlazepsl. PannoaktuBHOCTh. 3aKOH  paJiMOAKTUBHOIO  pacmnaga.  PaguoakTuBHBIE
MIpEBpAIICHHUS.

CriocoObl HaOMIOAEHUS M PErucTpalM 3apspKeHHBIX yacThll. O¢dext BaswmioBa —
YepenkoBa. CTpoeHre aroMHOro sijipa. JledexT Macchbl, 3Heprus CBA3M M yCTOWYMBOCTh
aTOMHBIX sfep. fnepHble peakuuu. SnepHas sHepreTuka. ODHEPreTUYECKUH BBIXOJ
ANEpHbIX peakuui. MckyccTBeHHas paguoOaKTUBHOCTb. JleleHHE TSDKEIBIX — slep.
[lennas snepHas peakuus. YIpasiseMmas LENHas peakuus. SnaepHelid  peakrTop.
TepmosinepHblii cuHTe3. DHeprus 3Be3l. [lonmydyeHue paauoakTHUBHBIX H30TONOB U UX
IIpUMEHEHUE. buosnormdeckoe INEHCTBUE PaJMOAKTUBHBIX W3IYYCHHH. DJIEMEHTapHbIE
YaCTULBI

OK 07

Pasnen 7. Ctpoenne Beesnennoit

Tema 7.1
Crpoenue
Co/IHeYHOH CHCTEMBI
Tema 7.2
Ipoaonus Beenennoit

Conep:xaHue y4eOHOro MaTepuaJa:

Conneunas cucrema. [lnanersl, X BUAMMOE ABM>KEHUE. Maiible Tena COTHEYHON
cucrembl. Cucrema 3emiis—IJIyHa. Connue. ConHeuHas akTUBHOCTh. VICTOUHUK SHEPTUU
ConHua u 3B€31

3BE371bI, UX OCHOBHbIE XapakTepucTUKU. COBpEMEHHBIE NPEICTABICHUS O
IIPOUCXOKAEHUH 1 dBoronu CostHIa U 3BE3]. OTarbl )KU3HU 3BE37,. Mueunsiii [Iyte —
Hama ["anaktuka. Tunel ranaktuk. PaguoranakTuky u kBaszapsl. Becenennas. Pacimpenue
Bcenennoii. 3akon Xa66na. Teopust bonbiioro B3peiBa. MacirabHast CTpyKTypa
Bcenennoii. Meraranaktuka

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

IIpome:xyTouHnasi aTTecTamusi: 35k3aMeH

Bcero:

144
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o kasicooii meme onucwvleaemcsi codepicanue yuebHo20 mamepuana (6 OUOaKMUYecKUx eOUHUYax), HAUMEeHOBAHUL HeOOXOOUMBIX 1aDOPAMOPHBIX, NPAKMUYECKUX U UHbIX 3AHAMULL
Obvem uacos onpedensiemcs no Kancoou no3uyuu cmonbya 3.

26



3 VYciaoBus peaau3anuy NporpaMmsal 001meo0pa3oBaTe/bHON I CHUIIHHBI

3.1. TpeGoBaHus K MUHNMAJbLHOMY MATE€PHAIbHO-TEXHUYECKOMY
o0ecnieuenuio Peasimzanusi nporpaMmbl IMCHUILIAHBI TPeOyeT HAJTMYHSA
y4eOHOro kaduHera GPU3UKH.

O6opynoBanne yueOHOTO KaOHWHETa:

[Mudposas maboparopust Mo GU3MKE 151 yIUTEIS;

[Mudposas nabopatopus mo Gu3MKe A yUCHUKA;

Bechbl TeXHMYECKHE C pa3HOBECAMU;

KoMriexT 115t 1a60paTopHOro MpakTUKyMa MO ONTHKE;

KoMruiexT 11t 1a60paTopHOro NpakTUKyMa M0 MEXaHUKE;

KoMruiexkT nans mabopaTOpHOrO MpakTHKyMa IO MOJIEKYJSIpHOH (usuke u
TEPMOINHAMUKH;

7. Kommnexr mns 1abopaTOpHOro MpakTUKyMa IO  JJIEKTPUYECTBY  (C
TeHEepaTOPOM);

8. Kommekr nns u3ydeHHs BO30OHOBISEMBIX HCTOUYHUKOB SHEPTUHU (CONHEUHOM,
BETPOBOM dHEPIHH, OMO-, MEXaHUYECKOU U TEPMOIJIEKTPUUECKOMIHEPTETUKH );

9. Awmmepmetp 1abopaTopHbIH;

10. BonbT™meTp 1a00paTOPHBIN;

11. Konopumetp ¢ HaOOPOM KAJIOPUMETPUUECKUX TEIT;

12. TepmomeTp 1ab60paTOPHBIIL;

13. KomruiekT mjsi u3y4yeHus OCHOB MEXaHWKH, MHEBMATUKH W BO300OHOBIISIEMBIX
MCTOYHHUKOB 3HEPTUU;

14. Bapometp-anepoun,

15. bnok nuTaHus peryaupyeMblii;

16. Be06-xamepa Ha MOJBUKHOM IIITATUBE;

17. Bupaeokamepa 11t pabOThI C ONTUYECKUMH IPUOOpaMU;

18. Teneparop 3ByKOBOW;

19. Turpometp (mcuxpomeTp);

20. T'py3 HaGoOpHBIN;

21. JlunamMoMeTp AEMOHCTPAIlMOHHBIN;

22. KomruiekT mocyasl AEMOHCTPAMOHHON C MPUHAIE)KHOCTIMHU;

23. MaHOoMeTp KHUIKOCTHOMN JTEMOHCTPAIlMOHHBIN;

24. Metp AeMOHCTpPALIMOHHBIIH;

25. Mukpockon J1eMOHCTPAIIMOHHBIN;

26. Hacoc Bakyymubiii KomoBckoro;
27. CTOIuK IMOJIbEMHBIM;

28. llltaruB AeMOHCTpAIMOHHBIN (PU3NUECKUI;
29. DneKTpOIUINTKa;
30. HaGop neMOHCTpaIMOHHBIN 10 MEXaHUYCCKHUM SIBIICHUSIM;

o0k WD E
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31.
32.
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44,
45,
46.
47.
48,
49.
50.
51.
52,
53.
54,
55,

56. Kommexkr mpubOpoB il  M3yYEHHUS  TPHUHIMIIOB  paauonpuema
paauoriepenad;

57. KoMmIiekT mpoBOJIOB;

58. Marnut ayroobpasHsbiii;

59. MarHur noyxocoBoOM JEMOHCTPAIIMOHHBIN;

60. Mammna snexrpodopHasi;

61. MasTHUK AIIEKTPOCTAaTUIECKHIA,

62. HaGop no uzyueHuto MarHuTHOTO MOJIs 3eMJIH;

63. HabGop nemMoHCTpaIrmOHHBINA 10 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB,;
64. HaOop 1eMOHCTpAIIMOHHBIN MO MOTYNPOBOAHUKAM;

65. Habop neMoHCTpalmoHHBIHN 110 MOCTOSIHHOMY TOKY;

66. HabGop neMOHCTpallMOHHBIA 1O JJIEKTPUYECKOMY TOKY B
BaKyyMe;

67. HabGop neMoHCTpaIrmOHHBIN MO IEKTPOJUHAMUKE;

68. HaOop nisa neMoHcTpaluy MarHUTHBIX TTOJICH;

69. HaOop nnsa neMoHCcTpaluu IEKTPUISCKUX TTOJICH;

Habop nAeMOHCTpallMOHHBIN 110 JMHAMHUKE BPAILATEIbHOTO JBUKEHUS;
Habop 1eMOHCTpaIllMOHHBIN 0 MEXaHUYECKUM KOJICOAHUSIM;
Habop neMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUIA;

Benepko Apxumena;

Mastauk MakcBea;

Ha6op ten paBHoro o0bema;

HaGop ten paBHOI Macchl;

[Tpubop A AeMOHCTpauy aTMOC()EPHOTO TaBICHUS;
[Ipru3mMa, HAKJTOHSAIOIIAACS C OTBECOM;

Pbryar 1eMOHCTpallMOHHBIN;

Cocyabl cooOmiaronmecs;

CrakaH OTJIMBHOM JEMOHCTPAIMOHHBIN;

TpyOka HeroToHa;

[ap Ilackas;

Habop neMOHCTpallMOHHBIN 110 MOJIEKYJIAPHON (PU3HUKE U TEIJIOBBIM SBJICHUSM;

Habop neMoHCTpallMOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop xanumuisipos;

TpyOka aJist IEMOHCTpAIIUU KOHBEKIIUU B KUJKOCTH;
[{umHIpBI CBUHILIOBBIE CO CTPYTOM;

[ITap ¢ xosbIIOM;

BEICOKOBOJIBTHBIM HCTOYHHK;

I'eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbI Ha pe30HAHCHBIX SIIUKAX;

Kommiekr mnpubOpoB W MPUHAIICKHOCTEH JJisi JAEMOHCTpPAllUd CBOWCTB
ANEKTPOMATHUTHBIX BOJIH;

u
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70.

Tpanchopmarop yueOHBbIH;

71. Tlamouka CTEKIISIHHAS,

72. Tlanouka >00HUTOBAS,

73. Tlpubop Jlenmna;

74. Crpeliku MarHUTHBIE Ha IITaTUBAX;

75. CynraH 31€KTpOCTaTHYECKU;

76. llItaTuBbI H30AUPYIOIINE;

77. DnexTpoMarHuT pa300pHBIN;

78. Habop neMOHCTpallMOHHBIN 10 TEOMETPUIECKOMN OINTHKE;
79. Habop neMOoHCTpallMOHHBIN MO BOTHOBOM OITHKE;

80. ChekTpockon IByXTpYOHBIif;

81. Habop criekTpanbHBIX TPYOOK C HCTOYHUKOM IMUTAHUS;
82. VYcranoBka s uzydeHus porodddekra;

83. Habop nemoHcTpalmonHbli Mo noctostHHOM [Inanka;

84. Komruiekr HarSITHBIX mocooui I MMOCTOSTHHOTO
UCIOJIb30BaHMS;

85. Kowmriekt noptpeToB it ohopmiieHUs KaOUHETa;

86. KoMIiekT 1eMOHCTPAllMOHHBIX yUeOHBIX TaOJIHII.

HpI/I HaJIM4YUH HGO6XOI[I/IMOI’O O60py,Z[OBaHI/I$I 3aHATHUA II0 (1)I/IBI/IK€ B HCKOTOPBIX
Cly4dasax MOI'yT IIPpOBOAUTHCA B HMCHOIINXCA B O6p2130BaT€JIBHOI?I opraHu3alnun

MacCTEPCKHUX WIN 1a00paTOpHsIX.

3.2. UudpopmanuonHoe obOecneyenne oOydenusi. IlepedyeHb peKOMeHIYyeMbIX

yueOHbIX u3aannii, UHTEepHeT-pecypcoB, NONOJHUTEIbHON JIUTEPATYPbI

OCHOBHBIE UCTOYHUKH:
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1. Msxkumes, I. ., Byxosues, b. b., Corckuii, H. H. / TTox pen.
[Tapden- Teeroit H. A. ®usuka. YueOnuk i 10 k1. — M.: U3marenbcTBO
«IIpocsemenuey, 2021. — 416 c.

2. Msxkumes, I 5., byxoBues, b. b., Hapyrun, B.M. / [lox pen.
[Mapden- ToeBoit H. A. ®usuka. Yuebnuk mns 11 i — M.: UsnarenbcTBo
«IIpocsemenuey, 2021 — 399 c.

Ilepeuens UHTEpHET-pECYPCOB:

1. Ennnas xommekmus mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. —
Pexxummoctyma: http://school-collection.edu.ru/catalog/pupil/?subject=30;
2. OTtkpsbITas buzuka. - Pexum JI0CTYyIa:
http://www.physics.ru/courses/ op25part2/design/index.htm;
3. dusznka.ru. - Pexum JOCTyIIA:
http://www.fizika.ru
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4. KOHTpOJIb U OLIeHKA Pe3yJIbTATOB 0CBOCHMS IUCIUIIINHBI

KoHTposib M oOmEeHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUSA U
npuoOpeTeHHble O0Oy4YaloIUMKCS YMEHHUS, HalpaBlIeHHbIE Ha (OpMUpPOBaHUE
o0mmx ¥ TPOo(PeCcCHOHANBHBIX KOMIETeHIMH. KoMIeTeHInn TODKHBI  OBITH
COOTHECEHBI C MPEAMETHBIMU PE3YJIBTATAMM.

Koa n HaumMeHoBaHHne Pa3znen/Tema Tun oueHOYHBIX

(popmMupyeMbIX KOMIIeTEHUIM I MeponpUusTHIA

OK 01. Bei6upars criocoOsl Pazpmen 2. Temsr1 2.1., 2.2., 2.3.

perieHus 3a1a4 Pazgen 3. Temnr 3.1., 3.2., 3.3.,

npodeccronansHoi nearensuocty | Pasnen 4. Temsr 4.1., 4.2.

MPUMEHUTEIIBHOK Pa3JIMYHbIM Pa3ﬂeﬂ 5. Temsl 51, 52, 53

KOHTEKCTaM Pasnen 6. Tems! 6.1.

Pazgen 7. Temnr 7.1., 7.2.

OK 02. Mcnons30Barn Pazpgen 1. Temer 1.1., 1.2, 1.3

COBPEMEHHBIEC CPEICTBA TOKCKA, Pazgen 2. Temnr 2.1., 2.2., 2.3.

aHaJIM3a u I/IHTepnpeTaHI/II/I Pasz[en 3 Tembl 31, 32, 33, _ YCTHBIﬁ ompoc;

uHopMALKH, U 3.4.,35. - (I)pOHTaJILHBIP'I(,)HpOC’

UH(POPMAIIHMOHHBIE TEXHOJIOTHH Pasnen 4. Tembr 4.1., 4.2. - OIICHKA KOHTDOTBHEIX

JUUIS1 BBITTOJTHEHHS 33124 ﬁauxen 2 : ?MH 2 'i" 2 'g" 5.3 paboT;

o azgen 6. Temer 6.1., 6.2. ’

npodecCHoHaAIbHOM

z[epm(“lénbﬁocm Pasnen 7. Temnr 7.1., 7.2. - HaburozieHue 32
XOJIOM BBIIIOJTHEHHS

OK 03. IlmanupoBats 1 Pasgen 1. Temsr 1.1.,1.2, 1.3 TAGOPATOPHBIX PABOT:;

PEeann30BBIBATh COOCTBEHHOE Paznen 2. Temsr1 2.1., 2.2., 2.3. . OLEHKA BEIONHEHHS

HpO(l)eCCI/IOHaJIBHOG u Pa3I[€J'I 3. Tembl 31, 32, 33,

3.4. 35, nabopaTopHBIX padoT;

JIMYHOCTHOC Pa3BUTHUC,
PEANPUHIMATENTBCKYIO
NeSITeIbHOCTD B
npodeccroHanbHOM cdepe,

Pazgen 7. Temur 7.1., 7.2. - OICHKa
MPAKTHYECKUX padoT

()CH_ICHI/IH KauCCTBCHHBIX,

pacyeTHBIX,
WCIIOJIb30BaTh 3HAHUS 110
. npodeccruoHalbHO
(UHAHCOBOW TPAMOTHOCTH B
OPUECHTHUPOBAHHBIX
Pa3IMYHBIX KU3HEHHBIX
3a/1a4);
HLAIAR OIIEHKA TECTOBBIX
OK 04. O¢pdextuBHO Paznen 1. Temsr 1.1., 1.2, 1.3 .
o 3aJIaHNH;
B3auMozeiicTBoBarh U paborarsB | Pazgen 2. Temsr 2.1.,2.2., 2.3, 6
- HaOJroneHMe 3a
KOJJIEKTUBE M KOMAH/IE Pazgen 3. Temsr 3.1.,3.2.,3.3., 2
34 35 XOJIOM BBITTOJTHEHHSI
Paznmen 4. Temsr 4.1., 4.2. MHANBUIYaJIbHBIX
Pasnmen 5. Temsr 5.1., 5.2., 5.3. IIPOEKTOB M OIEHKA
Paznen 6. Temsi 6.1., 6.2. BBITIOJTHCHHBIX ITPOCKTOB;
Pasmen 7. Temnr 7.1., 7.2. - 3K3aMeEH

OK 05. OcymectBisath yctayto u | Paznmen 1. Temsr 1.1., 1.2, 1.3
MUCbMEHHYI0 KoMMyHHKaruio Ha | Pasgen 2. Temsr 2.1.,2.2., 2.3,

rOCY/IapCTBEHHOM SI3BIKE Pazgen 3. Temsr 3.1.,3.2.,3.3.,
Poccuiickoii denepanuu ¢ 3.4.,35.

Y4ETOM 0COBEHHOCTEH Paznen 4. Temn1 4.1., 4.2.
COLMAIBHOTO U KYJIETYPHOTO Pazgen 5. Temnr 5.1., 5.2, 5.3.
KOHTEKCTa Pazgen 6. Temu1 6.1., 6.2.

Pazgen 7. Temur 7.1., 7.2.
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OK 06. IlposBIsATH rpaKaaHCKo-
MaTPUOTHUYECKYIO TTO3UIIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE
TPaAULIMOHHBIX
00111eYeI0BEYCCKUX [IEHHOCTEH, B
TOM YHCJIE C YUETOM
rapMOHU3AINH
MC)KHAILIMOHAJIBHBIX 1
MEXPETUTHO3HbIX OTHOILICHUH,
MPUMEHSTH CTaHaPThI
AHTUKOPPYIILIUOHHOI'O ITOBEAECHUS

Pazgen 1. Temrr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3., Temnr 3.1., 3.2, 3.3.,
3.4.,3.5.

Paznen 4., Temr1 4.1., 4.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 07. ConericTBOBaThL
COXPaHEHUIO OKpYXKarolen
Cpelibl, pecypcocOepexeHuto,
MIPUMEHSTh 3HaHUSI 00
W3MEHEHUH KIIMMaTa,
MPUHITUIIBI OEPEHKITNBOTO
MPOM3BOACTBA, Y)PEKTUBHO
JIEWCTBOBATh B YPE3BbIUAMHBIX
CUTYAITHIX

Pazpgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.,
3.4.,3.5.

Paznen 4. Temr1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

32



