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PabGouas mporpamMma yueOHOW IUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
dbenepallbHOTO TOCY/IapCTBEHHOTO 00pa30oBaTEIbLHOTO CTaHJapTa CPEIHEro OOIero
oOpazoBaHnus, yreepxkaeHHoro IIpukazom Munnpocsemenus Poccun ot 12.08.2022
N 732 u npuMepHOM MPOrpaMMbl MO JaHHOW 00I1Ie00pa3oBaTeIbHON JTUCIUILIMHE,
paccMOTpeHHOW M oj00peHHON Ha 3acenanuu Ilemarornmdeckoro coBera GI'BOY
JI10 UPTIO (ITpotokoin Ne 14 ot 30.11.2022 1.).

Opranmzarnus-pa3padbotunk padodeit mporpammel: [ BITOY «FOYT'K»

Pa3zpaboTuuk:
JonroBa Hatanbst AnekcanapoBHa, IpenoJaBareib (pU3UKU.

PaccmoTtpena u ono6pena Ha 3aceganuu [HIK «OOI»
[TpoTokon Ne 10 or «05» 06 2023 .

IIpencenarens ITLK: | XycannoBa H.A.




AHHOTALUS

NporpamMmbl 001e00pa3oBaTeIbHOM Y4eOHOU AU CHUTIIUHBI
(ecTecTBEeHHO-HAYUYHBIH MTPOQHIIB)

Jucoumanaa QOO/d. 09 dusuka

PabGouass mporpamMa y4yeOHOH JMCUMIUIMHBI pa3padoraHa Ha ocHoBe TpeboBanmii OI'OC
cpeanero oOmiero o0pa3oBaHHUs, NPEABABISEMBIX K CTPYKType, COJIEpKaHUIO M pe3yiabTaraM
OCBOEHHUSI y4eOHOI IUCHMIUIUHBI, B COOTBETCTBUU C IPUMEPHON MPOTrpamMMOM IO JUCIUILIMHE,
pexoMeH10BaHHON DenepallbHbIM IOCYJapCTBEHHBIM aBTOHOMHBIM yupexacHueM «dDenepanbHblil
WHCTUTYT pa3BuTus oopazoBanus» (PI'AY «DUPOy). [Ipotokon Ne 14 ot 30.11.2022 1.

IIporpamma BKJIIO4YaeT B ce0si:

- o0111ast XapakTepucTrKa paboueii mporpaMmbl 00111€00pa30BaTEILHON AUCITUTLINHBI,
- CTPYKTYypa U CoJiepKaHue 00111e00pa3oBaTeIbHON TUCIUTIIINHEI,

- YCIIOBHS Peau3aiiy IporpaMMbl 001IIe00pa30BaTeIbHON TUCITUILIHHEI,

- KOHTPOJIb U OLICHKA PE3YJIbTATOB OCBOCHUA JHUCHUIIIINHBI.

O0BéM 00pa3oBaTe/IbHOI y4eOHOI HArPY3KH o0ydaromerocs - 58 yacos, B TOM 4HCIIe:
00s3aTeNnbHOM  ayAUTOpHOM y4yeOHOM Harpy3ku oOydaromerocs 58 dacoB, TeopeThuyecKas
noarotoBka 40 yacos, B TOM yuciie B (hopMe MPAKTHYECKON MOATOTOBKH 12 dacoB, 1abopaTopHbIE
(npakTuueckue) 3aHsaTus 18 yacoB, B ToM uucie B GopMme npakthueckoil moaroroBku 0 yacos,
CaMOCTOSITENIbHOW ayTUTOPHOI paboTsl oOyvaromerocst 0 yacoB, koncyabTanuu 0 yacos, sx3amen O
4acoB.

dopma NPOMeKYTOUHOI aTTecTalluu — 3a4eT.

HanmenoBaHue pa3ie/ioB IMCUUILIAHBI:
Brenenue.

Mexanuka

MonexynsipHast pu3nKa U TEPMOTUHAMUKA
DIEeKTpOANHAMUKA

Konebanus u BOJTHBI

Onrtuka

KBanroBas ¢usuka

Crpoenue Beenennoit

NoabkowhE



COJIEPYKAHUE

CTp.
OO6m1as xapakTepucTuka pabouet mporpaMmbl 5
0011e00pa3oBaTeIbHON JUCIIUILTAHBI
CrpykTtypa u cofepkanue 001eo0pa3oBaTeIbHON TUCITUTIITHHBI 15

VYcaoBuss  peanuzanmuy  porpaMMbl  oOmieoOpasoBaTenpHOU 24
JMCHIUTUTAHBI
KoHTpoJib 1 OlIeHKa Pe3y/IbTaTOB OCBOCHUS JUCITUTLTUHBI 28



1. OBILIAA XAPAKTEPUCTHUKA PABO‘IEﬁ INPOI'PAMMUbI
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

1. O6meobpazoBarenbhas quctummuinHa «O0/1.09 dOusukay saBisercs 00s3aTeIbHON YaCThIO
0011e00pa3oBaTeIbHOTO IKKJIA 00pazoBarelbHON mporpaMMbl B coorBeTcTBUU ¢ PI'OC CIIO 1o
npodeccuu 43.01.09 IToBap, koHIUTED, peaTr3yeMoii Ha 6a3e OCHOBHOTO OOIIET0 00pa3oBaHusI.

[Iporpamma paspaborana Ha ocHoBaHuM TpeboBanuii @OI'OC cpegnero obiero
obpazoBanus. Ha m3yuenue aucrumimabel «OOJ.09 dusukay Ha 0a30BOM ypOBHE OTBOAMTCS 58
4acoB.

1.2. llenu u muaHUpyeMble pe3yIbTaThl OCBOSHUS TUCIUTUIHHBL:

1.2.1. Llenu 1 3a1aun AUCUMILINHBI:

Copepxanme mporpamMmbel oOrieoOpazoBarenpHoi  guctumuiiabl  «OO.09  ®usukay
HAIPAaBIICHO HAa JOCTUKEHHE CICAYIOUINX LEIei:

Conepxkanne mporpammbl 0011e00pa3oBaTeibHON AUCHUIUIMHBL (DH3KKa HampaBiIeHO Ha

JOCTIDKEHUE CIIeTYIOIINX LEeNeH:

e (QopmupoBaHue y OOYydYaAIONIMXCS YBEPCHHOCTH B LEHHOCTH OOpa30BaHUs, 3HAYUMOCTH
¢u3nyecKuXx  3HAHUM IS  COBPEMEHHOr0  KBaJIM(UIMPOBAHHOIO  CIELUAIMCTa  I[PU
OCYILECTBIICHUH €r0 MPOPEeCCHOHATBHOMN IeATEILHOCTH;

¢ (GOopMUPOBAHUE ECTECCTBCHHO-HAYYHON I'PaMOTHOCTH;

e OBJaJicHHE crelU(DUISCKON CHCTEMON (PU3NYECKUX MMOHITUH, TEPMUHOJIOTHEH U CHMBOJIUKOM;

® OCBOCHHUE OCHOBHBIX (PU3NYCCKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEIH;

® OBIAJCHHE OCHOBHBIMH METOJAMHU HAy4HOTO IMO3HAHHUsS MPUPOJBI, MCIONb3yeMbIMH B (DU3HKE
(HabnrofieHue, onucaHue, H3MEPEeHNe, BbIIBI)KEHUE TUTIOTE3, POBEICHNE IKCIIEPUMEHTA);

® OBIAJCHHE YyMEHUAMHU OOpabaThiBaTh JaHHBIE OSKCIEPUMEHTA, OOBICHATH IOTYYECHHBIE
pe3yNbTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIYy (DM3MUECKUMU BEIHMYMHAMHU B HAOII0AaeMOM
SIBIICHUH, JIeJIaTh BHIBOJIBI;

e (dopMUpOBaHUE YMEHHUS peliaTh GU3MUECKUe 3a]a4l Pa3HbIX YPOBHEH CI0KHOCTH;

® pa3BUTHE II03HABATENIbHBIX HMHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
npouecce MpUOOpeTeHUs] 3HAHUM C HUCIOJIb30BAaHUEM DPA3JIMYHBIX MCTOYHHUKOB MHQOpPMAIUU U
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUH; yMEeHHH (opMynupoBaTb U OOOCHOBBIBATh
COOCTBEHHYIO MO3UIMIO MO OTHOIIEHHIO K (hM3MYEeCKON HH(OpMAIMH, TOTy4aeMOld M3 pa3HBIX
HCTOYHUKOB;

® BOCHHMTAaHHME YYBCTBA TOPJOCTH 3a pOCCHiiCKyl0 ¢u3nueckyro Hayky. OcBoenue kypca O/l
«Pu3nKa» NpeanoaaracT peeHue CIeIyoImx 3a1a4:

® npuoOpeTeHHe 3HAHUM O (yHIaMEHTAIbHBIX (QU3NYECKHX 3aKOHAaxX, JIekKalluX B OCHOBE
COBPEMEHHOM (hr3nyeckoil KapTUHBI MHpa, MPUHLUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
IPOM3BOJICTBEHHBIX MPOLIECCOB, 0 HanboIee BaXKHBIX OTKPBITUAX B 001aCTH (DPU3MKH, OKA3aBIIMX
ompezeNnsolee BIUSHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® TOHMMaHuE (PU3MYECKON CYIIHOCTH SIBJICHHH, MPOSBIISIIOIIUXCSA B paMKax MPOU3BOACTBEHHOMN
JESATENBHOCTH,

® OCBOEHHE CIOCOOOB HCIONb30BaHUA (U3NYECKUX 3HAHUM, AN pEIIeHUs MPAKTUYECKUX H
npoQecCHOHANBHBIX  3ajad, OOBSICHEHUs  SABICHUH MNPUPOIBI, MPOU3BOJICTBEHHBIX U



TEXHOJOTMYECKHUX IPOLIECCOB, AEUCTBUS TNPUHIUIIOB TEXHUYECKUX NPUOOPOB U YCTPOUCTB,
oOecrieyeHns 6€30MaCHOCTH MMPOU3BOICTBA M OXPAaHbI IPUPOJIBL;

dbopMUpOBaHHEe YMEHUU pemarh y4eOHO-TPAaKTHUECKUEe 3aaud (PU3UYECKOTO COJNEPKAHUS C
yu€TOM NMpoQecCHOHANTbHON HANPaBIEHHOCTH;

MpUOOpETEHUE OMbITA MO3HAHUS M CAMOIIO3HAHUS; YMEHUIN CTaBUTh 337aud U pelaTh MpoOIeMbl
¢ yuéToM mpoeCCHOHALHON HAPaBIEHHOCTH;

¢dopMHpoBaHUE YMEHUH MCKaTh, aHATU3UPOBATh U 00pabaThiBaTh (HU3MUYECKYI0 MH(OPMAIHIO C
y4€TOM NMpoQecCHOHANbHON HAPaBIEHHOCTH;

MOArOTOBKAa  OOyyarommxcs K  YCHEIIHOMY  OCBOGHHIO  JUCHUIUIMH W MOZYJeH
npoeCcCHOHATBHOTO LHUKIA: (OPMUPOBAHHE Y HUX YMEHUH U ONbBITa JAEATEIbHOCTH,
XapakTepHBIX I mpodeccuii / MOMKHOCTEH CayXaluX WINA CICeHUAIbHOCTEH, MOJyJaeMbIX B
npodeccuoHaNbHBIX 00pPa30BaTEIbHBIX OPraHU3AIMSIX;

MOJrOTOBKA K (POPMUPOBAHUIO OOIIMX KOMIIETEHIIMI OYyAYIIEero crenuanucTa: caMooOpa3oBaHus,
KOMMYHHKAIIMH, TPOSBICHUS TPAXKAAHCKO- MNATPUOTUYECKON TO3UIMH, COTPYAHUYECTBA,
NPUHATHS PEUICHUH B CTAHIAPTHOW M HECTAaHIAPTHOW CUTYaIUsIX, TPOSKTHPOBAHMUS, TPOBEIACHUS
busnueckux m3MepeHud, dPPeKTUBHOrO ©  OE30MACHOTO  HUCIOJB30BAaHUS  PA3IHMYHBIX
TEXHUUYECKUX YCTPOMCTB, COONIOJEHHS MpaBWJI OXpaHbl Tpylda Npu padore ¢ (U3HYECKUMU
npubopaMu U 000pyIOBAHUEM.

OcoOeHHoCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3a/iad M3y4ueHUs (DU3HKHU AJISI CUCTEMBbI CPEIHETO
MpoPECCHOHAIBHOTO ~ O0pa3oBaHUsS ~ 3aKJIIOYAaeTcss B HEOOXOJUMOCTH  peallu3aluu
npoeCCHOHATPHON  HANPABICHHOCTH pelIaeMbIX 3a1ad, yd€ra ocoOeHHOocTeld chepbl
ACATCIIbHOCTHU 6YZ[y1HI/IX CIICIINAJINCTOB.



B pe3ynbrare 0CBOGHUS AUCHUILIMHBI O0YYAIOIUICS OJIZKeH 3HAThD:
CMBICJI IOHATUI: (U3NYECKOE ABJICHHUE, TUIIOTE3a, 3aKOH, TEOPHs], BEIIECTBO, B3aUMOIECHCTBHE,
3JIEKTPOMArHuTHOE 110J1€, BOJIHA, (POTOH, ATOM, AaTOMHOE AP0, HOHU3UPYIOLINE U3ITYyUCHHUS;
CMBICJI (PU3UYECKUX BEIMYUH: CKOPOCTb, YCKOpPEHME, Macca, CHJIa, HUMILYJbC, padoTa,
MEXaHUYeCKasi dSHEpPrusi, BHYTPEHHSS OSHEprusi, aOCONIOTHAas TeMmIeparypa, CpeaHss
KMHETUYECKas DJHEPrus 4YacTUL[ BEILNECTBA, KOJWYECTBO  TEILIOTHI, AJIEMEHTapHBIN
ANEKTPUYECKUI 3apsLT;

CMBICT (PU3MUYECKUX 3aKOHOB KJIACCHYECKOW MEXaHWKH, BCEMHUPHOTO TATOTEHUS, COXPAaHEHUS
SHEPTuH, HUMITyJbCa U OJIEKTPUYECKOTO 3apsijga, TEPMOAWHAMUKH, DSJIEKTPOMAarHUTHON
uHAyKIH, Gorodddexra;

BKJIA/I POCCUHCKUX # 3apyOeKHBIX YYEHBIX, OKA3aBIIMX HauOOJbIIEe BIMSHHUE HAa Pa3BUTHE
(076370478

B pe3ynbrare 0cCBOCHHUS TMCIUIUIMHBI O0YyUYaIOIIUIiCS 101KeH YMeTh:

IPOBOANTH HAOTIOCHHS, IITITAHUPOBATH U BHIITOIHSTH 3KCIIEPUMEHTHI,

BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIH,

OPUMEHSTH TMOJIyYEeHHBIE 3HAHHUA MO (PHU3HUKE JJIsI OOBSCHEHHS Pa3zHOOOpa3HBIX (pu3muecKux
SIBJICHUI 1 CBOICTB BEI[ECTB;

NPaKTHYECKH UCTIONIB30BaTh (PU3MYECKUE 3HAHUS,

OLIGHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(pOpMaIum;

UCTIOJIB30BaTh MPHOOPETEHHBIC 3HAHWS U YMEHUS [UIS PpEIICHUS NPAaKTUYECKHX 3a1ad
IIOBCE/THEBHOM JKM3HU, OOecnedeHusi 0e30MacHOCTH COOCTBEHHOW JKM3HM, PALMOHAIBHOTO
IPUPOIONOIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPeIbl.

OTIHCHIBATh U OOBACHATH (PU3MUYECKHE SIBICHHUS M CBOMCTBA TEJ: CBOWCTBA T'a30B, KUAKOCTEH U
TBEPABIX TEJ; JIEKTPOMArHUTHYIO MHIYKLHUIO, PaclpoCTPaHEHHE DJICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JIyUYCHHE U MOTJIOLIEHUE CBETa aTOMOM; (hoToaddexT;

OTJINYATh TUIOTE3bI OT HAYYHBIX TEOPHH;

JIeTIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TaHHBIX;

NPUBOJHUTH IIPUMEPHI, TOKA3bIBAIOIIIE, YTO: HAOIIOICHHUS U SKCIICPUMEHT SBIISFOTCS OCHOBOM
JUIS BBIIBIKCHHS THIIOTE3 W TEOpPHWH, MO3BOJIIIOT NMPOBEPUTH HCTUHHOCTH TEOPETUYECKUX
BBIBOJIOB; (pU3HUECKasi TEOPHsI AaeT BO3MOXKHOCTh OOBSICHATH U3BECTHBIE SIBICHUS IPUPOABI U
Hay4HbIe (DaKThI, IPECKA3bIBATH €Il€ HEU3BECTHBIC SIBICHUS;

NPUBOJNUTH TPHUMEPHl MPAKTHYECKOTO HCIIONB30BAaHUA (U3MUECKUX 3HAHWHA: 3aKOHOB
MEXaHUKH, TEPMOJMHAMUKA W DJCKTPOJUHAMHUKH B DHEPreTHKE, Ppa3UYHBIX BHIOB
AIIEKTPOMArHUTHBIX M3JIyYeHUH [UId pa3BUTHS pPagvo U TeNEeKOMMYHHKAIMH, KBaHTOBOU
(GU3UKK B CO3JJaHNU SICPHOM SHEPTETUKH, JIa3€POB;

BOCIIPHHUMATh U Ha OCHOBE TTOJTYYE€HHBIX 3HAHUI CaMOCTOSATENBHO OIIEHWBATh WH(POPMAIIHIO,
conepxairyrocs B cooduiennsx CMU, MurepHeTe, HayYHO-TIOMYJISPHBIX CTAThAX.

NPUMEHSATH MOJyYSHHbIE 3HAHUS /IS pelieHus] PU3MUECKUX 3ajay;

OTIpeNieNATh XapakTep (pU3NIECKOro mnpoiecca no rpapuxy, Tadnuue, Gopmyne®;

U3MEPATh Psii (PU3MYECKUX BEIMYMH, MPEICTABIsAS PE3YNbTaThl M3MEPEHHUH C y4ETOM HX
MO PELITHOCTEM.

1.2.2. Ilnanupyemsble pe3yabTaTbl OCBOEHHUS o0meoOpa3oBaTe/ibHOM JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC CO00
Oco0oe 3HaueHue AUCUUIUIMHA UMeeT pu GopmupoBanuu u pazsutuu OK u 1K



1.2.2. [Inanupyemble pe3ysbTaThl OCBOCHUS 0011e00pa3zoBaTenbHOM AucUIIMHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO.

Oco0oe 3HaueHue AUCIUIUIMHA UMeeT npu popmupoBanuu U pa3sutun OK u [1IK

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

HJ'IaHI/IpyeMBIC PE3YIBTATEI OCBOCHUSA JUCHUIIIIMHBI

00mme

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats criocoOsl
pelIeHus 3a1a9
npoheCCUOHATBLHON
JESATEILHOCTH TPUMCHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

B wactu TpyZI0BOro BoCHUTaHUS: - TOTOBHOCTh K TPYAY,
OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0Jt00ue; - TOTOBHOCTb K
AKTUBHOM JI€ATEIHbHOCTU TEXHOJIOTUYECKON U COIIMATLHOM
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBAThH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO ACSITEIbHOCTD; - HHTEPEC K
pasTUYHBIM cdepaM TpodheCcCUOHATLHOM A TSIIBHOCTH,
OBnazneHre yHUBEpPCATbHBIMU YYEOHBIMU MO3HABATENbHBIMHU
JeHCTBUSIMU: a) 0a30BBIC TIOTUUECKHUE JICUCTBHUS: -
CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaTU3UPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; -yCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JI CPABHEHHS,
Kiaccuukanuu u 0000IICHUS; - OTPEACIISITH eI
NEeSTENIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTH>KCHHUS; - BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHHSX; - BHOCUTh KOPPEKTUBHI B
JeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OIICHUBATh PUCKH MOCIEACTBUH JAECATEIBHOCTH; - Pa3BUBATh
KpeaTUBHOE MBIIIJIEHUE [TPH PELICHUH KU3HEHHBIX Mpodiem 0)
0a30BBIC UCCIIEIOBATEIHLCKUE ACUCTBUS: - BJIa/IeTh HABBIKAMU
y4eOHO-UCCIIE0BATENbCKON U MPOEKTHON JeSITeNbHOCTH,
HABBIKAMU pa3perieHust npo0eM; BhISIBISATh TPUIUHHO-
CJIEICTBEHHBIE CBSA3H U aKTyaJIU3UPOBATh 3aj1auy, BbIABUTATh
TUIIOTE3Y €€ PEUICHUs], HAXOAUTh apryMEHTHI JJIs
JTI0KAa3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]JaBaTh apaMeTphl U

- chopMupOBaTh MPEACTABICHUS O POJIU U
MecTe GU3UKU M aCTPOHOMHH B COBPEMEHHOM
HAy4YHOW KapTUHE MHPA, O
CUCTEMOOOpa3yromiei poiu GU3NKH B
Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIE
POCCUHCKUX U 3apyOeKHBIX yUCHBIX-(PU3UKOB
B Pa3BUTHUE HAYKU; TOHUMAaHHUE (PU3HUSCKON
CYLTHOCTH HAOIIOIAaEMBIX SBJICHHIA
MHUKPOMHUPA, MAKPOMHPA U METaMHpa;
MOHMMAaHUE POJIH ACTPOHOMHH B
MPaKTUYECKON AESITETbHOCTU YEJIOBEeKa U
JaJbHENIIEM Hay9HO-TEXHUYECKOM Pa3BUTHUH,
ponu GpU3UKHU B POPMUPOBAHUU KPYro3opa U
(YHKIIMOHATTFHOM TPaMOTHOCTH YeJIOBeKa JIJIs
pelIeH sl MPaKTHYECKUX 3aa4; -
chopMHUPOBATh YMEHHUSI PEIIATh PacyeTHBIC
3a/1a4y C SIBHO 33JIaHHON (PU3UIECKOI
MOJIEJNIbIO, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3a/1a4¥l BBIOMPAThH (PU3HUECKYIO MOJIENb,
BBIICIISATH (PU3HUYECKUE BEITMUUHBI U
(opMyIIbl, HEOOXOAUMBIE ISl €€ PEeLICHUS,
MIPOBOJINTH PACcUETHl M OIICHUBATh PEATbHOCTh




KPUTEPUU PELLCHHUS; - aHAJIM3UPOBATH ITOIYyYEHHBIC B XO1€
peLIeHUs 3a/1a4y pPe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX; - YMETh IIEPEHOCUTH 3HAHUS B II03HABATEIIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIBHOCTH; - YMETh
MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00acTei; -
BBIJIBUTaTh HOBBIEC UJICHU, IIPEAIAraTh OPUTMHAIbHBIC TOAXObI U
peLIeHus; - ClIOCOOHOCTh UX MCIIONIb30BaHMsI B I03HABATEIbHON
Y COLMAIbHON IIPAKTUKE

MOJIYYCHHOTO 3HAYCHUS (PU3UICCKOM
BEJIMYMHBI; pellIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTPaHWBAast JIOTUYCCKUA HETTPOTHUBOPEUHBYIO
LIENIOYKY PACCYKICHHM C OMOPOM HA
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(u3nueckue SBICHUS; - BIAACTh
OCHOBOIIOJIATAIOIIMMHU (PU3UIECKUMU
MOHSATHAMHM U BEIMUUHAMHU,
XapaKTePU3YIOIUMHU (PU3NYECKHE MPOLIECCHI
(CBsI3aHHBIMH C MEXaHUYECKHUM JIBUKCHHUEM,
B3aMMOJICCTBHUEM TEJI, MCXaHUYCCKUMHU
KOJICOAHHMSIMH M BOJIHAMHU, aTOMHO-
MOJICKYJIIPHBIM CTPOEHUE

3JEKTPUYECKUM U MarHUTHBIM MOJISIMU,
IJICKTPUICCKUM TOKOM, DJICKTPOMArHUTHBIMHU
KOJICOAHHSMH U BOJIHAMU, ONITUYCCKUMU
SIBIICHUSIMU, KBAHTOBBIMH SIBIICHUSIMHU,
CTPOCHHUEM aTOMa ¥ aTOMHOTO Si/Ipa,
Pa0aKTUBHOCTHIO); BIIAJICHHE
OCHOBOIIOJIATAOIIMMHU aCTPOHOMUYECKUMHU
MTOHATHSIMH, TTO3BOJISIOIIUMH
XapaKTepU30BaTh MPOIECCHI, TPOUCXOISIINE
Ha 3Be3/1aX, B 3B€3IHBIX CHCTEMaX, B
MEXTIAKTUYECKOM CpeJie; TBUKEHUE
HEOECHBIX TeJl, YBOJIIOIUIO 3BE3]T U
BcenenHoii; - BajieTb 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH (3aKOH BCEMUPHOTO
tarotenus, I, 11 u 111 3axonsl HeroToHA, 3aK0H
COXpaHEHHUs MEXaHWYECKON YHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCA, PUHITHIT
CYMEPIO3UIINH CHUJI, TPUHIUI
PaBHOIIPABHOCTH WHEPIIUAIBHBIX CUCTEM




0TCYeTa; MOJICKYJSIPHO-KHHETHYECKYO
TEOPUIO CTPOCHHUS BEILIECTBA, Fa30BbIC
3aKOHBI, IIEPBbII 3aKOH TEPMOIUHAMUKH;
3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsija,
3akoH KymnoHa, 3akon Oma j1s ygacTka 1enu,
3aKoH OMa JJis MOJTHOM 3IEKTPUUECKOM 11enH,
3akoH J[>xoyinsd - JIeHia, 3akoH
3JEKTPOMArHUTHOM MHIYKIUHU, 3aKOH
COXpaHEHHUs SHEPTHH, 3aKOH
MPSIMOJIMHEMHOTO pacIpOCTPAHEHUS CBETA,
3aKOH OTPAXEHHUS CBETA, 3aKOH MPEIOMIICHHS
CBETA; 3aKOH COXPaHEHUs YHEPTUU, 3aKOH
COXPaHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHECHUS
MacCOBOT'0O 4Kca, MOCTyaaThl bopa, 3akoH
PaIuoOaKTUBHOTO PacIiaja); YBEpEeHHOE
UCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEMN
Npu aHanu3e GU3NIECKUX SIBJICHUN U
IIPOIIECCOB.

OK 02. Ucnonb3oBarh
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHAJIHM3a U
UHTEpIpeTanuy nHHOpPMaLIUH,
1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUH JIJISl BBITIOTHEHUS
3a1a4 mpodeccruoHambHOM
JeSTeIbHOCTH

B o65acTi IeHHOCTH HAY4YHOT O IO3HAHUS: - CHOPMUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0OIIECTBEHHOM MPaKTUKHU, OCHOBAaHHOTO Ha
JManore KyJibTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MHPE; - COBEPILIEHCTBOBAHUE SI3bIKOBOW U
YUTATEIbCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJIEHCTBUS MEXTY
JIOJIbMU U MTO3HAHUSI MUPA; - OCO3HAHUE [IEHHOCTH Hay4YHOI
JESATENIBHOCTH, TOTOBHOCTD OCYILIECTBIIATh IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;
- OBnajieHNe YHUBEPCATIbHBIMU YU€OHBIMH I103HABATEIbHBIMU
JNeicTBUAMU: B) paboTa ¢ UH(pOpMaLHei: - Bi1aJleTh HaBbIKaMH
NOJy4YeHUs: THPOPMALIMU U3 UCTOYHUKOB Pa3HbBIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, AHAJIN3,

-yMETh YUUTBIBATh I'PAHULIBI IPUMEHEHUS
U3Y4YECHHBIX

(u3nUecKruxX MoJeNel: MaTepruaabHas TOUKa,
UHEpLUalIbHas CUCTEMA OTCUETA, UACAIBHBIN
ras;

MOJEJIA CTPOCHUS T'a30B, JKUIKOCTEH U
TBEPABIX TEI,

TOYEUYHBIN DJIEKTPUUECKUM 3apsij, anepHas
MOJEJIb aTOMa,

HYKJIOHHAsi MOJI€JIb @aTOMHOTO S1pa IIpU
penieHnu

¢bu3nyeckux 3anau
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CHCTEMaTH3alMIO 1 HHTEPIIPETANIO HH(POpMAIINU Pa3InIHbIX
BUJOB U (POPM IPECTABICHHUS; - CO31aBaTh TEKCTHI B
pa3nuuHBIX (popMaTax ¢ yd4eToM Ha3HaYeHUS HH(POPMAIIH U
IIEJIEBOM ayTUTOPUH, BBIOHpAs ONTUMAIBHYIO (OopMy
IPE/ICTaBICHUS U BU3YaIH3aLlUH; - OLICHUBATh JJOCTOBEPHOCTH,
JETUTUMHOCTb UH(POPMALIUH, €€ COOTBETCTBHE MTPABOBBIM U
MOPAIBHO-3THYECKUM HOPMaM; - UCIIOJIb30BATh CPECTBA
UH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH B
pELICeHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aMOHHBIX 33]a4 ¢ COOJII0/IEHHEM TpeOOBaHU
SPrOHOMUKH, TEXHHKH 0€3011aCHOCTH, TUTUCHBI,
pecypcocOepexeHns, IPaBOBBIX U AITUYECKUX HOPM, HOPM
UH(OpPMaIMOHHOW 0€30MaCHOCTH; - BIIaIeTh HABBIKAMHU
pacro3HaBaHus ¥ 3aIIUTHI HHPOpPMALNU, HHHOPMAITHOHHOK
0€30MacCHOCTH JINYHOCTH.

OK 03. [InanupoBath u
peann30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIbCKYIO
JeSATeNbHOCTD B
npodeccruonanbHoi cdepe,
MCIOJIb30BaTh 3HAHUS MO
(uHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYyaIHsIX

B o0nactu 1yXxOBHO-HPAaBCTBEHHOTO BOCITUTAHUS: -
c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO
MOBEJICHNUS; - CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIBHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH; - OCO3HAHHUE JTMYHOTO
BKJIa/1a B IOCTPOECHUE YCTOHYUBOTO OyayIIEero; - OTBETCTBEHHOE
OTHOILIEHHUE K CBOUM POAUTENSAM U (WJIH) APYTUM WIEHAM CEMbH,
CO3JaHHIO CEMbH HA OCHOBE OCO3HAHHOTO NPUHATHS LICHHOCTEN
CEMENHOM KU3HH B COOTBETCTBHUH C TPAAULUSAMU HapOJIOB
Poccun; OBnagenne yHuBepCcaaIbHBIMU PETYJIATHBHBIMU
JNEHCTBUSMU: a) CAMOOPTaHU3aIUs: - CAMOCTOSATEIHHO
OCYIIIECTBIIATh IO3HABATENIBbHYIO 1€ATEIbHOCTD, BBISBIISTD
poOJIEMBI, CTaBUTHh M (POPMYJIMPOBATH COOCTBEHHBIE 3a]]a4H B
00pa3oBaTeNbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX; -
CaMOCTOSITENIbHO COCTABJISIT IJIaH PEIIeHUs TPOOJIEMBI C
Y4ETOM MMEIOILIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEJINOYTEHUH; - TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

- BJIAZIETh OCHOBHBIMU METOJaMH Hay4HOT'O
MO3HAHUS, UCIIOJIb3YEMBbIMU B (PU3UKE:
MIPOBOJIUTH MPSIMBIE U KOCBEHHBIE N3MEPEHUS
(u3NYEeCKUX BETUYNH, BEIOHUpast
ONITUMAIILHBIN CIIOCO0 M3MEPEHUs U
UCIIOJIb3YS U3BECTHBIE METO/Ibl OLIEHKU
MIOIPEIIHOCTEN U3MEPEHUH, IPOBOIUTH
UCCIIeIOBaHME 3aBUCUMOCTEH (hr3nyecKux
BEJIMYUH C UCITIOIB30BaHUEM MTPSIMBIX
U3MEpEHUH, OOBSACHATH MOJyYSHHbIE
Pe3yNbTaThl, UCHIONB3YS GUBNYECKUE TEOPHH,
3aKOHBI U TIOHATHS, U JIEJIaTh BHIBOJIBI;
coOroAaTh rmpaBuiia 0€30MacHOro TpyAa Mpu
MIPOBEICHUH UCCIIEIOBAHUI B paMKax
y4eOHOT0 SKCIIEpPUMEHTA U y4eOHO-
HCCIIEI0BATENBCKON AESITEIbHOCTH C
HCII0JIb30BaHKUEM U (POBHIX
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croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSIBICHUIO ITUPOKOIH
SPYAMIIMH B Pa3HBIX 001AaCTAX 3HAHUH, IOCTOSTHHO MOBBIMIATH
CBOH 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 0)
CaMOKOHTPOJIb: UCTIOJIB30BATh MPUEMBI PEPIICKCUH JIJIST OLIEHKH
CUTYyalluH, BBIOOpA BEPHOT'O PEUICHHUS; -yMEeTh OLIEHUBATh PUCKH
¥ CBOCBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHIDKEHUIO; B)
SMOIMOHATbHBINA UHTEIUIEKT, IPEANOIaralonifii
c(OpPMUPOBAHHOCTh: BHYTPEHHEH MOTHBAINH, BKIFOYAOIIEH
CTpEeMJICHHE K IOCTHXKEHUIO LEJIH U YCIIeXY, ONITUMU3M,
WHUITMATHBHOCTh, YMEHUE JICHCTBOBATH, UCXO/IS1 U3 CBOUX
BO3MOXKHOCTEH; - SMIaTHH, BKIIFOYAIOIIEH CIOCOOHOCTh
MOHUMATh YMOIIMOHAIBHOE COCTOSIHHE JPYTHUX, YIUTHIBATH €T0
IIPU OCYIIECTBIEHUU KOMMYHHUKAIIMH, CHOCOOHOCTH K
COUYYBCTBHIO U CONIEPESIKUBAHUIO; COITUATBHBIX HABBIKOB,
BKJIIOUYAIOILIUX CIIOCOOHOCTH BBICTPaNBaTh OTHOIIEHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, IPOSIBJIATH HHTEPEC U
pa3peniaTb KOHQIHUKTHL.

OK 04. D¢ dexTuBHO
B3aMMO/JIEHICTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/1e

- TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEENICHUIO; ~OBJIaICHUE
HaBbIKaMU y4eOHO-HCCIe0BATEIbCKOM, MPOEKTHOMN U
COLIMATILHON JesATeNbHOCTH; OBlIaZIcHNE YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU J€MCTBUSIMU: O) COBMECTHas
JEATENBHOCTD: - MOHUMATh U UCIOJIb30BaTh PEUMYILECTBA
KOMaHJHON M UHJIMBUyaIbHOU paOOThI; - MPUHUMATD LIETH
COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JNEUCTBHUS 1O €€ JOCTHKEHHIO: COCTABIATh INIaH JIEHCTBHI,
pacrpenensaTh pojid C yueTOM MHEHUH Y4aCTHUKOB 00CYKIaTh
pe3yNbTaThl COBMECTHON pabOTHI; - KOOPIAUHUPOBATH U
BBINOJIHATH pabOTy B YCIIOBUSX PEaIbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; - OCYLIECTBIISIT
MO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3INYHBIX
CUTYaIUsIX, IPOSIBISITh TBOPYECTBO U BOOOpaKEHUE, ObITH

- OBJIaJIETh YMEHUAMHU paboTaTh B rPYIIIE C
BBITIOJTHEHHEM

PA3INYHBIX COLMUAIBHBIX ponei/'I, IJIaHUPOBATh
paboty

TPYIIIBI, PAMOHATEHO PacIpe/IeIsTh
JeATENLHOCTD B

HECTAHJAPTHBIX CUTyalludX, aACKBATHO
OLICHHBATh BKJIAJI

KaXXJ0ro n3 y4aCTHHUKOB I'PYIIIIbI B pEIICHUEC
paccMarpuBaeMoil MpOOIEMBI.
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MHULIMATUBHBIM OBJaIeHuEe YHUBEPCAIbHBIMU PEryJIATUBHBIMU
JEHCTBUSMU: T) IPUHATHE Ce0sI U APYTHX JIIOJIEH: - IPUHUMATD
MOTHUBBI U apIyMEHTHI IPYTUX JIIOJEH IpU aHAJIN3€ Pe3yIbTaToB
JESTENIbHOCTH; - IPU3HABaTh CBOE IIPABO U MPABO APYTUX JIIOJEH
Ha OIIMOKY; pa3BUBATh CIIOCOOHOCTb MIOHUMATh MUP C O3ULIUU
JPYTOro 4ejoBeKa.

OK 05. OcymiecTBIaTh YCTHYIO
Y TMCbMEHHYI0 KOMMYHHKAIIHIO
Ha TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparnyu ¢
y4eToM ocoOeHHOCTEeH
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0nactu acTeTHYeCKOro BOCIIUTAHUS: - 3CTETUYECKOE
OTHOILIEHUE K MUDY, BKJIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymniero GU3NIecKoil HayKe; - ClIOCOOHOCTh BOCIPUHIMATh
pa3IuyYHbIE BUIbI UCKYCCTBA, TPAJAULIUU U TBOPUECTBO CBOETO U
JpYTUX HapOJIOB, OIIYIIATh YMOLIMOHAILHOE BO3ICHCTBHE
UCKYCCTBA; - yOSKIEHHOCTh B 3HAUMMOCTH JJIsl JINYHOCTHU U
o0111ecTBa OTEYECTBEHHOI'O 1 MUPOBOI'O HCKYCCTBA, 3STHUUECKUX
KyJBTYPHBIX TPaJAULIUI U HAPOJHOT'O TBOPUYECTBA; TOTOBHOCTH K
CaMOBBIPAJKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHUE
IIPOSIBIIATH Ka4eCTBA TBOPUYECKOM muuHOCTH; OBaseHue
YHHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMHU JEHCTBHUSMU: a) OOIIEHHE:
- OCYILIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax >KU3HH; -
pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TOHUMATh
3HAYEHHUE COLUAJIbHBIX 3HAKOB, PAClO3HABaTh MPEANOCHIIKN
KOH(JIMKTHBIX CUTYallUi B CMATYATh KOH(IIUKTHL; - Pa3BEPHYTO U
JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUs C UCIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

- YMETh PacHo3HaBaTh (pU3NUECKHUE SBICHUS
(poriecchl) U OOBSCHITH UX HA OCHOBE
W3yYEHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE,
CBOOOHOE TaJIeHHE T, ABIKEHHE IO
OKPY>KHOCTH, UHEPIIHS, B3aUMOJICHCTBUE TEI,
K0JIeOaTeIbHOE ABMKEHHE, PE30HAHC, BOJIHOBOE
nBwkeHue; 1uddysus, 6poyHOBCKOE IBUKEHUE,
CTPOCHHE JKUJIKOCTEH U TBEPABIX TeI,
U3MEHEeHue oObeMa Tell IpU HarpeBaHUU
(oxyaxxieHnn), TerI0BOEe paBHOBECHE,
UCTapeHne, KOHACH CAIHs, TIaBJICHHE,
KpUCTaJUTU3AIHs, KHTICHHE, BIQ)KHOCTh
BO3/1yXa, CBSA3b CPEIHEH KHHETUYECKON SHEPTHU
TETUIOBOTO JIBUYKEHUSI MOJIEKYJI C aOCOIFOTHOM
TEMIIePaTypOi, MOBBILICHNE JIABJICHUS Ta3a pU
€ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEX/ly TapaMeTpaMy COCTOSIHUSI ra3a B
M30IIpoLIeccax; IEKTPU3aIM Tell,
B3aMMO/ICHCTBHE 3aps0B, HATPEBaHHE
MIPOBOJHHKA C TOKOM, B3aUMOJICHCTBHE
MarHuTOB, JICKTPOMAarHUTHAS MHAYKIUS,
JIeCTBUE MarHUTHOTO TTOJISE HA MIPOBOJIHUK C
TOKOM M JBYIKYILIHICS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI,
MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpa)KeHHE, MPEIOMIICHHE, HHTepEpEHITHS,
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JUPaKIKs U MOJISIPU3ALUS CBETA, AUCTIEPCHS
cBeTa; POTOdIEKTpHIECKU YPPEKT, CBETOBOEC
JaBJICHUE, BOSHUKHOBEHHE JINHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAS U
WCKYCCTBEHHAs paJINOAKTHBHOCTb.

OK 07. ConelictBoBaTh
COXPaHEHMIO OKPY’KaroIei
cpenbl, pecypcocOepekeHH IO,
IPUMEHSTH 3HAaHUS 00
W3MEHCHUU KJIMMATa, TIPUHIINATIBI
OepexITMBOTO MPOU3BOJICTBA,

3¢ (dEeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYALIUSIX

B o65acTi 3K0JI0rMuecKoro BOCIUTaHUs: - CHOPMUPOBAHHOCTD
AKOJIOTHYECKOHN KYJIBTYPHI, TOHUMaHUE BIMSHUS COIMAIIBHO-
SKOHOMHMYECKHX MPOIECCOB Ha COCTOSIHUE TIPUPOTHON U
COILIMAJILHOW CPEe/Ibl, 0CO3HAHUE IIT00ATILHOTO XapaKTepa
SKOJIOTHYECKUX MPOOJIEeM; - TNIAHUPOBAHUE U OCYIIECTBICHUE
JIEVCTBUI B OKPYKAIOIIEN CpeZie Ha OCHOBE 3HAHUS LIeJer
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA; AKTUBHOE HENPUSITHE
JIEWCTBHMA, TPUHOCSIIUX BPE OKPYKAIOIIECH cpesie; - yMeHue
MPOTHO3UPOBATH HEOIATONPHUATHBIE YKOJIOTHUECKHUE MTOCTIEACTBUS
MpeANPUHAMAEMBIX IEUCTBHM, TPEAOTBPAIATh UX; - PACIIUpPEHNE
OIbITA JESTEIBHOCTH 3KOJIOTHUECKON HANpPaBIEHHOCTH Ha OCHOBE
3HaHUil 1o (usukKe.

- chopmMupoBaTH YMEHHSI IPUMEHSTh
MOJIy4YEHHbIE 3HAHUS AJ11 O0OBSICHEHHS YCIOBUI
MpOTeKaHus (PU3UYECKUX SABJICHUI B IPUPOJE U
JUTS] IPUHATHSI PAKTUYECKUX PELICHUI B
MIOBCEITHEBHOM KU3HU JIJIs1 00ECTICUeHUs
0€30MacHOCTH TP 0OpalieHHH ¢ OBITOBBIMU
npubOpaMu M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUs 37J0POBbS M COOIIOICHHUS HOPM
9KOJIOTMYECKOTO MOBEJCHHS B OKpYXKaroIlen
cpelie; IOHMMaHue He0OOX0IUMMOCTH
PUMEHEHUS TOCTIKEHUN PU3UKU U
TEXHOJIOTUI JJIsl palliOHAIBHOTO
MIPUPOJIONOIB30BAHMUSL.
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJLHOM

JUCHUILIAHBI

2.1 O6beM TUCUUTIITUHBI U BUJIBI YIEOHOU PabOThI

Bun yae6HO# paboThl

O0BeM B

qacax

O6beM 00pa3oBaTeNIbHOM MPOTrpaMMBbl

58

Conepxanue

B T. 4.:

TeopeTuiecKoe o0ydyeHue

36

MPAKTUYCCKUC 3aHATUSA

18

1a00paToOpHbIC 3aHATH

KOHTPOJIbHBIE pabOTHI

MMPAKTUYCCKaAA ITIOATIOTOBKA

[TpodheccnonanbHO OPHEHTUPOBAHHOE COACPKAHKE (COMIEpIKAHUE
MPUKJIIQJHOTO MOJTYJIs)

BT. Y.:

TEOpETUYECKOe 00yUeHne

MMPAKTUYCCKUC 3aHATUA

71ab0paTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

MMPAKTUYCCKas MOATOTOBKA

KoHncynbranuu

ITpoMesxyTouHast aTTecTanus (3a4er)




2.2. TemaTtudeckuii miaH u coaepxkanue pucuuimabl «00/1.09 duszukay

DopmupyeMble 0011IHe

[Ipunuun otHOocuTenbHOCTH I'anmunes. Tpaekropus. I1yTs.

[lepememenue. PaBHoMepHOE psiMoiIiHEHOE ABMKeHne. CKOpOCTh. Y paBHEHUE
NBIKEHHS. MTHOBEHHAs U CPEeIHsA CKOPOCTH. Y cKopeHue. [IpsaMonnHeitHoe qBUKEeHNE ¢
[MOCTOSTHHBIM YCKOpEHUEM. [[BHKeHHE ¢ MOCTOSHHBIM YCKOPEHHUEM CBOOOAHOIO MaJAeHHUS.
PaBHOMEpPHOE JBUKEHUE TOUKH 10 OKPYKHOCTH, YII0Basi CKOPOCTb.
[[eHTpOCTpEMUTENBHOE YCKOPEHHUE.

Knnematrka abCcoJIFOTHO TBEPJOTO Tela.

HaumenoBanue pasgesos u|Coaep:xanue y4eOHOro MmarepuaJia, 1a00paTopHble H NpaKTHYecKHe padoThl, O0bem [u npogeccuoHaIbHBbIE
TeM caMoOCTOsITeIbHAsl padoTa o0y4arommxcsi, Kypcopasi padora (IIpoeKT) (eciu 4acoB [KOMIIETEHUHH

npedycmompenvl)

1 2 3 4

Beenenue. Conep:xaHnue yueOHOro MaTepuasa: OK 03
Du3nKa U METO/ABI Dusnka — (QyHaaMeHTanbHas Hayka o pupoje. EcrecTBeHHO-Hay4YHbIH METO OK 05
HAY4YHOI'0 MO3HAHUS [IO3HAHUS, €F0 BO3MOXKHOCTH M TPAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHS B

npoliecce Mo3HaHus NpUpoibl. MoaenupoBaHue GU3NYECKUX SIBJIEHUH U npoleccos. Poib

HKCIIEPUMEHTA U TEOPHUHU B IIpoliecce Mo3HaHus npupoabl. dusnueckas BeIuYUHA.

dusnyeckue 3aKoHbl. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB U TEOPUH.

[Tpunin cootBeTcTBUs. [loHsATHE O (hH3Myeckoi kapTuHe Mupa. [lorpemHoctu

M3MepeHui pU3NUECKUX BEITUYMH.
Paznen 1. Mexanuka OK 01
Tema 1.1 OcHoBBI CopaeprxaHnue y4eOHOIro MaTepuaJa: OK 02
KHHEMAaTUKH MexaHnueckoe IBUKEHUE U ero Buibl. MarepuanbHas Touka. CKalsipHbIe U BEKTOPHbIE OK 04

(uznueckue BenuuuHbl. OTHOCUTENBHOCTh MEXAHUYECKOT0 IBHKeHUs. Cuctema oTcuera. 8§ 8?

Tema 1.2 OcHOBBI
IIMHAMHMKH

Conep:kaHue y4eOHOT0 MaTepUaJa:

OcHoBHas 3amava quHamMukd. Cuita. Macca. 3akoHsl MexaHnku Herortona. Cruibl B
npupone. Cuna

TSYKECTH U CUJIa BCEMUPHOTO TATOTEHUS. 3aKOH BCeMUpHOro TsroteHus. [lepsas
KOCMHUYECKasi CKOpOcTh. J[BI)KeHME TUTaHeT U Maiiblx Tesl ConHeuHoM cuctemsl. Bec.
HesecomocTb. Cuitbl yripyroct. CUiibl TPEHUS.

IIpakTnyeckasi NOAr0TOBKA

Tema 1.3 3aK0HEBI

Conep:kaHnue y4eOHOIro MaTepuaJa:
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COXPAaHCHUA B
MCXaHUKE

mnynbse Tena. mmnysbe cuiibl. 3aK0H cOXpaHEHHs UMITylbca. PeakTuBHOE ABIHKEeHUe. |2
Mexannueckas pabota u MomHOCTh. Kunernyeckas sueprust. [loTeHImansHas SHeprust.
3aKOH COXpaHEHHsI MEXaHNYeCKOM dHeprun. PaboTa CUIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
[IprMeHeHne 3aKOHOB COoXpaHeHus1. Mcnonb30BaHue 3aKOHOB MEXAHUKH IJIs1 O0BSICHEHUS
TBUKEHHS] HEOSCHBIX TeJl U JUISl pa3BUTHUS KOCMUYECKUX HUCCIIEIOBaHU, IPaHULIbI
[MPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

IlpakTHYecKkasi MOJArOTOBKA 2
Pa3nes 2. MoJsiekyasipaasi pu3uKa ¥ TEpMOIUHAMHUKA 10
Tema 2.1 OcHOBBI CopnepixaHue y4eOHOro MaTepuasa: 2

MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUHU

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. PazMepsl u Macca MOJIEKYT U
aToMoB. bpoyHoBckoe nBmxenue. CTpoeHue ra3o00pasHbIX, KHUJIKAX U TBEPABIX TEIl.
neanbHblii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW Teopuun
ra3oB. Temmneparypa u ee usmepeHue. AOCOIIOTHBIN HyJb TeMIiepatypsl. TepMoauHaMuyeckas
[Kana remneparypbl. Temneparypa 3Be3a. CKOpOCTH IBUKEHHS MOJIEKYJ U UX U3MEPEHHE.
'YpaBHEHUE COCTOSIHMS UeaIbHOro rasa. Msomporecchl u ux rpapuku. ['a3o0Bbie 3aKOHBI.

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

JIabopaTopHbie padoThI: 4
1. VI3yueHue 0JHOro U3 U30IPOIIECCOB.
Tema 2.2 OcHOBBI Copneprxanue y4eOHOIro MmarepmuaJa: 1

TCPMOANHAMHKN

BuyTtpennss sueprus. Pabora u rermnonepenaya. KonudecTBo TemioTel. Y paBHEHUE TEIIJIOBOTO
OanaHca. [TepBoe HA4YaJIOTEPMOIMHAMUKH. AnnabaTHBIN TIpoIIece. Bropoe
Hayano tepmoauHamuku. Tersosslie nurarenu. KIIJ[ tenmoBoro aurarens. Oxpana)

[IPUPOJIBIL.

Tema 2.3 ArperarHeie

Conep:kaHue y4eOHOTO MaTepHAaJa:

COCTOSIHUSI BEIIECTBA U
(azoBbie
Hepex0/Ibl

cniapenue u koHaeHcanus. Hacelmennsiid nmap u ero cBoiictBa. OTHOCHTENIbHAS BIAXKHOCTh
Bo3yxa. [Ipubopk! i onpeneneHus BIaKHOCTH Bo3ayxa. Kunenue. 3aBHCUMOCTD
TeMIIepaTyphbl KUTIEHUS OT JaBJeHUsl. XapaKTePUCTUKA KUJIKOTO COCTOSTHUS BEILECTBA.
bioxkauit nopsiaok. [loBepxHocTHOe HaTsxeHue. CMaunBanue. KanuisipHele sSiBICHUS.
XapaKkTepucTHUKa

TBEPAOro cocTosiHus BemecTBa. Kpucrammueckue u amopgHsbIe Tena.
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JlaGopaTopHble padoThbI:

2. Onpenienenue BIaXKHOCTH BO3yXa. 2
[IpakTHYyeckasi MOATOTOBKA -
Paznen 3. DiaekTpoANHAMHUKA 16 OK 01
Tema 3.1 Dnextpudeckoe  (Coaep:kaHue y4eOHOro MaTepuaJia: OK 02
[10J1e (DJIeKTpUYECKUe 3aps/Ibl. DIEMEHTAPHBIN 3JEKTPUUECKUi 3aps/l. 3aKOH COXpaHEHHUs 3apsiia. OK 03
3akoH Kynona. Dnexrpudeckoe none. HanpspkeHHOCTD 2nekTprudeckoro nosts. puanun 2 OK 04
cyneprno3uuu nosueil. [I[poBogHUKY B 31€KTpHUUECKOM MoJe. [IU3IEKTPUKH B 3JIEKTPUUIECKOM 8§ 8?

roste. [lonspusanus IUAIEKTPUKOB.

[Torennnan. PasHocTh NOTEHIIMANIOB. DKBUIIOTEHIUAJIBHBIE IOBEPXHOCTH. CBSA3b MEXAY
HaMPSKEHHOCTBIO U PA3HOCTBIO IIOTEHIIMATIOB AJIEKTPUYECKOT0O MO, DIEKTPOEMKOCTb.
KonzaeHncaropbl. DHEprus 3apsyKeHHOro KoHeHcaropa. [IpumeHneHre KOHIeHCaTOpoB.
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Tema 3.2
3aKOHBI IIOCTOSHHOI'O TOKA

Conep:xaHue yueOHOro MarepuaJa:

yCJIOBI/IH, HCO6XOI[I/IMBIC AJIs1 BOBHUKHOBCHHA U TOAACPIKAHUSA SJICKTPUICCKOT'O TOKA. Cuia
TOKA.

DIeKTpUUECKOe copoTuBiIeHue. 3akoH OMa aiis yuacTtka nenu. [lapannensHoe u
[I0CJIEI0BATENBHOE COSIMHEHNE TPOBOJHUKOB. Pab0Ta 1 MOIITHOCTH MIOCTOSIHHOTO TOKA.

Baxon OMa 1J1s1 HOJIHOU [ENH.

TemnoBoe neiicrBue Toka 3akoH Jxoyns—JleHna. DneKkTpoaBuKyias cujia UICTOYHHUKA TOKa.

JlaGopaTopHble padoThbI:
3. Mzydenue 3aKOHOB MMOCIIEAOBATEIHFHOTO U MTAPAJUICIHHOTO COSTNHEHHA TPOBOTHIUKOB.
4. Nzmepenune D/1C 1 BHYTPEHHETO COMPOTUBICHNUS HCTOYHHUKA TOKA.

Tema 3.3 DnexTpudeckuit
TOK
B PA3JIMYHBIX CpClax

Coneprxanue y4eOHOro MaTepuaJia:

DIIEKTPUYECKHUI TOK B METAJIJIaX, B 3JIEKTPOJIMTAX, T'a3aX, B BAKyyMe. DIEKTPOJIu3. 3aKOH
pbrekTponusa @apaaes. Buasl ra3oBeix paspsaaos. TepmoanekTponHas smuccus. [nazma.
DJIEKTPUUECKUN TOK B MOTYnpoBoAHUKaX. COOCTBEHHAs U MPUMECHAsl TPOBOAUMOCTH. P-n
nepexon. [TomynpoBogaukoBsie mpubopskl. [IpuMeHeHne ToTyIpOBOIHUKOB.

Tema 3.4 MarauTHoe 1101€

Conep:xanue y4eOHOro MaTepuaJa:

BexkTop MHIYKIIMU MarHuTHOro nosis. Bzaumoneiicteue Tokos. Cuna Amnepa. [Ipumenenue
CHUJIBI

Amriepa. MarHuTHBINM MOTOK. J[eificTBHE MAarHUTHOTO MOJISl HA ABMXKYIUKCA 3apsia. Cuna
Ulopenua. [Ipumenenune cuinel Jlopeniia. MaruutHele cBoiicTBa BeuiectBa. CoaHeuHast
AKTUBHOCTH U €€ BIUSHUE Ha 3eMJIt0. MarHuTHbie OypH.

Tema 3.5
DNIeKTpOMarHuTHas

H Ty KITHST

Copep:kaHue y4eOHOT0O MaTepHAaJa:

SIBNIEHNE ANEKTPOMATHUTHON MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu. [IpaBuio
JleHna.
Buxpesoe anexrpuueckoe nojue. 3C MHAYKINU B IBIKYIIMXCS MPOBOAHUKAX. SIBIIeHHE

CAMOMHAYKIHNH. I/IHHYKTI/IBHOCTI). 3Hepr1/1$[ MAar"gsuTHOTI'O ITOJISA TOKa. SJ'IGKTpOMaFHI/ITHOG I10JIC.

JlaGopaTopHble padoTsl: 5. V3yueHue sBIeHUS 3I€KTPOMAarHUTHON MHTYKIIMU

Pasznen 4. Kosie0anusa 1 BOJTHBI

Tema 4.1 Mexa"nndeckue

|Cozlep>1<am/1e Y4eOHOro MaTepuaJia:

OK 01
OK 02
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KOJIEOAHUA U BOJIHBI

["apmonnueckue kosnebanus. CBOOOHBIE MeXaHUUeCKHe KosieOanus. [IpeBpamieHue sHepruu
[pu KosiebaTenbHOM JBMKeHUU. MaTeMaTuuecKuii MasTHUK. [Ipy>KUHHBII MasTHHK.
BroinyxaeHHble MeXaHndeckue konebanus. Pezonanc.

[lonepeunble U MPOIOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBIL. Y JIbTPa3BYK
1 ero NprvMeHEeHUe.

Tema 4.2
DJIEKTPOMArHUTHBIC
KOJICOAHUS U BOJTHBI

Conep:xaHue yueOHOIro MaTepuasa:

CBOOOAHBIE IEKTPOMArHuTHbIE KojeOanus. [IpeBpalenre sHeprun B KojaedaTeIbHOM
KOHTYpE.

[Tepuon cBOOOHBIX AneKTprueckux kosnebanuil. opmysna Tomcona. 3aTyxaromue
DIIEKTPOMarHuTHbIE KosieOaHus. BeIHyX/1eHHbIE 1eKkTpuyeckue konebanus. [lepeMeHHbIN TOK.
Pe3zonaHc B anekTpudeckoil nenu. ['eneparop nepeMeHHOro Toka. TpaHchopmaTopsl.
[Tonydyenue, nepenada u pacnpeneacHue IEKTPOIHEPIUU.

(DJIeKTpOMarHUTHbIE BOJIHBI. CBONMCTBA 3JIEKTPOMArHUTHBIX BOJIH. OTKPBITHIHN KojeOaTeaIbHbIN
koHTYp. OnbiTsl I'.I'epua. M3o00perenue panno A.C. [lonossim. [lonaTre o paanocsszu.
[Tpunimn paauocssisu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH.

OK 04
OK 05
OK 07

HpaKTI/I‘leCKaH nmoaAroToBKa
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Paszgea 5. OnTuka

12

Tema 5.1 IIpupona csera

Conep:xaHue y4eOHOIro Marepuasa:

Toueunslil uCTOYHUK cBeTa. CKOPOCTh pacIpOCTPAHEHHUs CBETA. 3AKOHBI OTPAXKEHUS U
rpenomiieHus ceeta. [Ipunnun I'rolirenca. ConHeunsle U JiyHHbIE 3aTMeHUS. [lonHoe
otpakenue. JIunzsl. [locTpoenue nzo0paskenus B tuH3ax. Popmysa TOHKOM JTUH3BL.
YBenuuenue nuH3bI. [1a3 kak onTudeckas cucteMa. Ontudyeckue npuoopsl. Teneckorsl.

JIabopaTopHble padoThbI:
6. Onpenenenue moKazarens MPeIoMICHHS CTEKIIa

Tema 5.2 BoiaHoBbie
CBOIICTBAa CBETA

Conep:xanue y4eOHOIro MarepuaJa:

Konbia HetoTona. Mcnonb3oBanue nuutepdepeHnu B Hayke U TexHuke. Judpaxius ceera.
Jlndpakius Ha e B TapauIeIbHBIX Jiydax. J(udpakuuonnas pemrerka. [Tomspusanus
ronepeunbix BoJH. [Tonspusanus ceera. [onapouast. ucnepeus cera. Bunbl nznyyeHui.
Buasl ciektpoB. CriekTpsl ucnyckanusi. CriekTpbl norioieHus. CeKTpaibHbIA aHaU3.
CriekTpanbHbIe KJIacchl 3Be3/1. YIbTpaduoaeToBoe uanyuenue. MudpakpacHoe usnydeHue.
PentrenoBckue nyun. X npupona u coiictsa. [llkana 3eKTpOMarHUTHBIX U3Ty4CHUH.

uTepdepenmms ceera. KorepeHTHOCTh CBETOBBIX Jiydeil. UHTephepeHIus B TOHKUX TUICHKAX.

KonTposabHas padora Ne 3 «Konebanus u BoiaHbl. OnTHKa

HpaKTl/I‘{eCKaﬂ MnoAroToBKa

Tema 5.3 CrieninanpHas
TEOpHUsI OTHOCUTEIIEHOCTH

lHBapHMaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMme. DHeprust nokosi. CBa3b Macchl U
DHEPIUU
CBOOOHOM YaCTHUIIBL. DIEMEHTHI PEISATUBUCTCKON TUHAMUKU

Z[BI/I)KGHI/IC CO CKOPOCTBIO CBCTA. HOCTy.]'IaTLI TCOpHUU OTHOCUTCIIBHOCTHU U CIICACTBUA U3 HUX.

OK 01
OK 02
OK 04
OK 05
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Paznen 6. KBantoBas pusuka

Tema 6.1 KBanToBas onTika

Conep:xanue y4eOHOIro MarepuaJa:

KBanroBas runoresa Ilnanka. TeruoBoe uziyuenue. KopnyckyisipHO-BOJIHOBOM Ayallu3M.
DoTonsbl. ['unoresa ae bpoiss o BOTHOBBIX CBOMCTBaX yacTull. JlaBieHue cBeta. XMMHYECKOE
neiictBue ceera. OneiTel [1.H. JleGeneBa u H.W. Basunosa. ®otorddexr. YpaBuenue
DHIITEHA

st poroaddexra. [Tpumenenne horodrdhdexra

Tema 6.2
Ddu3zuka atomMa 1 aTOMHOTO

spa

Conep:xaHue y4eOHOIro MarepuaJa:

PasButne B3TJIS10B Ha CTPOECHHE BeniecTBa. Mozienu CTpOeHUs aTOMHOIO
sinpa. Snepnas moxens aroma. Onbitel O.Pe3epdopaa. Monens atoma Bosopoaa o H.bopy.
KBanTtoBble noctynarsl bopa. JIazepsl. PaqnoakTuBHOCTE. 3aKOH palMOaKTUBHOIO pacnaja.
PanuoaxTuBHbIE TpeBpanieHus. CriocoObl HAOIIOACHUS U PETUCTPALIUN 3aPSHKEHHBIX YaCTHII.
Ctpoenue aToMHoOro0 sifipa. Jlepekt Macchl, SHEprust CBA3HM U YyCTOMYMBOCTh ATOMHBIX SIZIED.
SAnepHbie peakuu. SnepHas s3HepreTuka. DHEPreTUYECKUi BBIXOL SIAEPHBIX PEAKIIHMA.
VckyccTBEeHHas! paJMOaKTUBHOCTS. JleneHue Tsokenblx saaep. Llennas sinepHast peakuus.
YrpasiseMas nenHas peakuus. SAnepHsiil peaktop. TepMosaepHblil cuHTe3. DHEPrust 3Be3/1.
[losrydeHne paguoakTUBHBIX U30TONIOB U UX NpUMEHEHME. buonornueckoe nericrene
[PaAMOAKTUBHBIX U3JTy4€HUHN. DIeMEHTapHbIE YaCTUIIBI.

IIpakTu4yeckasi HOArOTOBKA

OK'1

OK 02
OK 04
OK 05
OK 07

Pa3nen 7. Ctpoenue Beenen

HOM

Tema 7.1 Ctpoenue
CostHeUHOU
CHCTEMBI

Conep:xaHue y4eOHOT0 MaTepHAaJa:

ConHedHas cCHUCTeMa: INIAaHEThI U MaJjble TC€Ia, CHCTEMA 36MJ’I$I—.HYH3.

OK 01
OK 02
OK 03
OK 04
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IlpakTu4yeckasi NOAr0TOBKA 2 OK 05
OK 07

Tema 7.2 DBomrouus Conep:kaHue y4yeOHOIro MaTepuaJa: 1
Bceenennon Ctpoenue u 3Bororus ConHia u 38€31. Kitaccudukanms 38371, 383161 1 MCTOUHUKHU UX

PHEPTUH.

["anaktrika. CoBpeMEHHbBIE MPEJICTABICHUS O CTPOSHUH U 3BOJIIOLIMK BeeeHHOM.

JlabopaTopHble padoThbI:

8. M3yueHue kapThl 3Be3JHOTO Heba. 2
IIpomexyTOUHAS ATTECTALMS: 3a4eT 2
Bcero: 58
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3. YVCJIOBHUS PEAJIN3AIIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
T CTUTLIAHBI

3.1. TpeGoBaHusl K MUHUMAIILHOMY MaTEpUaIbHO-TEXHUUYECKOMY 00€CIIeYeHUIO

Peanuzanus nporpammbl AUCHUILTUHBI TPEOYeT HAMUUYUS y4eOHOro KaOuHEeTa
busuKy.

O6opynoBanue y4eOHOT0 KaOMHETa:

1. udposas madboparopust Mo GU3MKE ISl YIUTEIIS;

2. lludposas adoparopus o GU3MKE I YICHHUKA;

3. Becbl TexHMUECKHE C Pa3HOBECAMU;

4. KoMIiekT asis 1abopaTOpHOTO MPaKTUKyMa 110 ONTHKE;

5. KoMmiexT 1 1a00paTopHOro MpakTUKyMa M0 MEXaHUKE;
6. KommuiexT /17151 1abopaTopHOro MpakTUKyMa Io
MOJIEKYJISIPHOM (pr3HKe U TePMOJUHAMUKH;

7. KoMIuiekT Jij1s 1abopaTopHOro MpakTUKyMa Io
AJIEKTPUYECTBY (C TEHEPATOPOM);

8. Komruiekt 1yist u3ydeHusi BO30OHOBIIIEMBIX HCTOYHUKOB
SHEpruu (COJIHEYHOM, BETPOBOM SHEPTUH, OMO-, MEXaHUIECKOH 1
TEPMOIJIEKTPUUYECKONIHEPTETUKH );

9. Amnepmerp 1a00paTOpHbIL;

10. BonbT™MeTp 1a00paTOPHBIN;

11. Konopumetp ¢ HaGOpOM KaTOPUMETPUIECKUX TET,

12. TepmomeTp J1abOpaTOPHBIIA;

13. KommuiekT /it n3y4eHusl OCHOB MEXaHUKHU, THEBMATUKH U
BO300OHOBIISIEMBIX UCTOYHUKOB SHEPTUU;

14. bapomeTp-anepouy,

15. binok nuTaHus peryiupyemslii;

16. BeG-xamepa Ha IOJBM)KHOM LITATUBE;

17. Buneokamepa /it paboThI ¢ ONTHYECKUMH ITpUOOpamMH;
18. I'enepaTop 3ByKOBOM;

19. T'urpomerp (rcuxpomerp);

20. I'py3 HabGOpHBIif;

21. JInHaMOMETp AEMOHCTPALIMOHHBIN;

22. KOMIUIEKT NOCYbl AEMOHCTPALIMOHHON €
MIPUHAIIC)KHOCTSIMU;

23. MaHOMETp KUJIKOCTHOM JE€MOHCTPALMOHHBIH;

24. MeTp 1eMOHCTPAIlMOHHBIH;

25. MUKpOCKOII IEMOHCTPALIMOHHBIN;

26. Hacoc BakyymHbIlt KoMOBCKOTrO;

27. CTonukK noabEMHBII;

28. IllTaTuB 1€MOHCTPALIMOHHBIN (PU3NYECKUI;

29. DAEKTPOIUINTKA;

30. HaGop aeMOHCTpallMOHHBIN IO MEXaHUYECKHUM SIBJICHUSIM;
31. Habop neMOHCTpalMOHHbIH 10 TUHAMUKE BpalaTeIbHOTro
JIBKEHUS,

32. Habop 1eMOHCTpalMOHHBIHN 110 MEXaHUYECKUM
KOJICOaHMSIM;

33. Habop neMOHCTpalvOHHbII BOJTHOBBIX SBICHUIA;

34. Benepko Apxumena;

35. Magtauk MakcBela;

36. Habop Ten paBHOTO 00BEMa,

37. Habop Ten paBHOI Macchl;

38. Ilpubop ansa neMoHCTpauu aTMOC(EPHOTO TaBICHUS;

39. Ilpu3ma, HaKJIOHAIOIIASCS C OTBECOM;



40. Ppruar 1eMOHCTpalIOHHBIH;

41. Cocyapl cooOmaromuecs;

42. CrakaH OTJIMBHOM JIEMOHCTPALIMOHHBIN;

43. TpyOka HproToHa;

44. llap INackans;

45. HaGop n1eMOHCTpAIIMOHHBIN IO MOJIEKYIISIPHOU (pU3HKE U
TEIUIOBBIM SIBJIICHUSM;

46. HaGop neMOHCTpaIIMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Habop Kanusuisipos;

48. TpyOka Jj1s1 AEMOHCTPAllUA KOHBEKIIMH B JKUJIKOCTH;
49. LlnnHapbl CBUHIIOBBIE CO CTPYTOM;

50. [Iap ¢ konbIOM;

51. BBICOKOBOJIBTHEIN HCTOYHUK;

52. I'enepatop Ban-ne-I'paada;

53. lo3umerp;

54. KamepTOHBI Ha pE30HAHCHBIX SAIIUKAX;

55. Kommiekt npruOopoB U NPUHAAJIEHKHOCTEHN 1151
JIEMOHCTpPAILIMH CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH;

56. Kommiekt npuOopoB A1 U3y4€HUs IPUHIIUIIOB
paavonpueMa u paguornepeiayn;

57. KOMILIEKT pOBOJOB;

58. Maraut nyrooopasHblii;

59. MarsHuT nosiocoBOi J€MOHCTPALIMOHHBIN;

60. MammmuHa 31ekTpodopHasi;

61. MasTHUK 3J€KTPOCTaTUUECKUIA;

62. Habop 1o n3y4yeHuro MarHUTHOTO I10JIsl 3eMJI;

63. Habop JeMOHCTPAIIMOHHBINA 10 MATHUTHOMY ITOJTEO
KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaMOHHBIH 10 MOIYIIPOBOAHUKAM;
65. Habop 1eMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;
66. HaGop neMOHCTpallMOHHBIN 1O AIEKTPUYECKOMY TOKY B
BaKyyMe;

67. Habop AeMOHCTPAaIIMOHHBIN IO JIEKTPOIMHAMUKE;

68. Habop 1151 1eMOHCTpallui MarHUTHBIX T1OJIEH;

69. Habop 11t 1eMOHCTpaIiy JIEKTPUUECKUX TOJICH;

70. Tpancdopmarop y4eOHBI;

71. ITanouka CTEKISIHHAS;

72. ITanouka 300HUTOBAS;

73. Ilpu6op Jlena;

74. CTpenkyu MarHUTHBIE HA IITaTUBAX;

75. CynTaH 3J1€KTpOCTaTHUECKHIA;

76. IlITaTuBBI N30JIMPYIOLLIKE;

77. DneKTpOMarHuT pa3o0pHBIii;

78. Habop 1eMOHCTpallMOHHBIH 10 FTeOMETPUUECKOM ONTHKE;
79. Habop neMOHCTpallMOHHBIN TIO BOJTHOBOM OITHKE;

80. CrieKTpOoCKOIl JBYXTPYOHBIH;

81. HabGop crniekTpanbHbIX TPYOOK ¢ HCTOYHUKOM IMUTAHUS;
82. YcranoBka Jutst u3ydeHust porodddexra;

83. Habop nemMoHCTpaInmoHHBIHN 1Mo mocTossHHOU [1nanka;
84. KoMIeKT HarisAHbIX MOCOOUH /ISl TOCTOSTHHOTO
HCIOJIb30BAHNUS;

85. KommiekT mopTperoB it opopMIIeHUs KaOMHETa,;

86. KoMIiekT 7eMOHCTpallMOHHBIX Y4€OHBIX TaOIHUIL.

[Tpu HanMYuK HEOOXOIUMOT0 0OOPYIOBAHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX
CIIy4asix MOTYT ITPOBOAUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHON OpraHu3aluu



MacCTEepPCKUX WU JIabOPaTOPHUSIX.
3.2. UudopmanmonHoe obecriedeHne 00ydeHUs

B cocraB y4eOHO-METOAMYECKOIO H  MAaTEPUATBbHO-TEXHUYECKOTO OOCECICUCHHS MPOrpaMMbl
00111e00pa30BaTeIbHON YUeOHOW TUCHUIUTUHBI «DHU3UKa» BXOIAT: - MHOTO()YHKIIMOHAILHBIH KOMILIEKC
npernojaBaTesisi; - HarisiAHble M0COOMs (KOMIUICKTBI Y4eOHBIX TaONMIl, I[UIaKaTOB, IOPTPETOB
BBIJAMOIIMXCS YYCHBIX, MHUCATENCH W T.I.); - HWHPOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEICTBA; -
OubIMoTeYHbIN HOHI.

1. OcHoBHas IuTeEpaTypa:

1) KacesuoB, B. A. ®usuka: 10-ii kaacc: yrinyOoaéHHbIN ypoBeHb : yueOHuk / B. A. KacbsHoB. —
11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Texkct: onexktponHsli// Jlamb :  2JIeKTpOHHO-OMOnmoTewnas cuctema. —  URL:
https://e.lanbook.com/book/334853 (nara obparenus: 30.06.2023).

2) ®wusmka : 10-i kiacc : 6a30Bblit ypoBeHb : yueOHuk / JI. O. ['ennenmreiin, A. A. Bynarosa, U. H.
Kopamises, A. B. Komkuna. — 3-e u3z., crep. — Mocksa : [Ipocsemenne, 2022. — 256 ¢. —
ISBN 978-5-09-092528-0. — TexkcT : 3neKTpoHHBIH / JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/334724 (nara obparmenus: 30.06.2023).

3) Kacwsnos, B. A. ®usuka: 11-i kimacc: 6a30BbIii ypoBeHb : yueOnuk / B. A. KacwsiHoB. — 10-¢
u3., crep. — Mocksa : [Ipocsemenue, 2022. — 288 ¢. — ISBN 978-5-09-087868-5. — Tekcr :
AIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIHOTeUHAS cucTeMa. — URL:

https://e.lanbook.com/book/334850 (nata oopamenus: 30.06.2023).

4) ®wusuka: 11-it xmacc: 6a30Bbii ypoBeHb : yueOnuk / I'. 5. Mskumes, M. A. Ilerposa, O. C.
YronpHuKOB [u ap.]. — 4-e u3g., crep. — Mocksa : Ilpocsemenne, 2022. — 476 c. — ISBN
978-5-09-087865-4. — Tekct : aneKkTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/334880 (mara oopamenus: 30.06.2023).

2. JlomoJiHUTEJILHAS JINTEpPATypa:

1) ®wusuka: 10-it kacc: yrnyOnaéHHbIH ypoBeHb : yueOHuk / O. @. Kabapaun, B. A. Opios, D. E.
OBeHuuk [u ap.] ; mon pemakmueit A. A. IMunckoro, O. ®@. Kabapauna. — 8-e uzn., crep. —
MockBa : IlpocBemenne, 2022. — 416 c¢. — ISBN 978-5-09-088063-3. — Texkcrt :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs CHUCTEMA. — URL:
https://e.lanbook.com/book/335048 (nata obpamenus: 30.06.2023).

2) bemara, B. B. ®usuka: 11-if kmacc: 6a3oBblii ypoBeHp : y4yeOHuk / B. B. Bemara, 1. A.
Jlomauenkos, FO. A. [Tanebparnes. — 4-e uzj., crep. — Mocksa : [Ipocsemenne, 2022. — 239
c. — ISBN 978-5-09-095833-2. — Tekcr : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/335060 (mxara obparmenus: 30.06.2023).

3) CnpaBounuk mo ¢usuke. 7-11 kmaccel / cocraButens M. C. TpycoBa. — 4-e&nbsp;uzm. —
Mocksa : BAKO, 2021. — 96 ¢. — ISBN 978-5-408-05665-1. — TekcT : asekTpoHHbIi // JlaHb
. aneKkTpoHHO-OMOMHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/178734 (nara
obpamenust: 30.06.2023).

4) Coopuuk 3amau mo pusuke. 10—11 kmaccer : yaebHoe mocobue / coctaButenu E. I'. MockoBkuHa,
B. A. BonkoB. — 3-¢ u3n., nepepad. u qorm. — Mocksa : BAKO, 2021. — 333 ¢. — ISBN 978-
5-408-05487-9. — TekcT : aieKTpoHHBIH // JlaHh : 3JEKTPOHHO-OMONIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/178617 (mata oopamienus: 30.06.2023).

5) Cunopuyk, JI. P. JlabopatopHsiii npaktukym 1o ¢usuke (10-11 knacc) : yueOHoe mocodue / JI.
P. Cunopuyk. — Hwxuuit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2021. — 18 c. —
Texkcr: onexktponHslii / Jlanb :  21ekTpoHHO-OMOMMoOTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/283142 (nara obpamienus: 30.06.2023).

6) ®wusmka: 11-ii kmacc: 0a30BbId M YrayOn€HHbIH ypoBHH : yueOHuMK / A. B. I'paués, B. A.
[Toroxes, A. M. Caneukwui, I1. FO. BokoB. — 9-e u3n., ctep. — Mocksa : [Ipocsemienue, 2022.
— 462 c. — ISBN 978-5-09-093224-0. — Tekct : »nekTpoHHbIH / JlaHb : 3JIEKTPOHHO-



oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/334505 (mata oGpamieHus:
30.06.2023).

7) Topnosa, JI. A. COopHHK KOMOMHHMpOBaHHBIX 3amau 1o ¢usuke. 10—11 kmaccel : ydeOHOE
nocobue / JI. A. I'opnoBa. — 2-e&nbsp;u3n. — Mocksa : BAKO, 2019. — 127 c¢. — ISBN 978-
5-408-05264-6. — TekcT : ayekTpoHHbIHN // JlaHh : 37MEKTPOHHO-OMONMOTEUHAsT cHCTeMa. —
URL: https://e.lanbook.com/book/178447 (nata oopamienus: 30.06.2023).

3. HudopmannoHHbie pecypchl:

1)O06naunast miarpopmMa oOTOOpakeHUs BepU(DUIMPOBAHHOTO IMPPOBOro 00Pa30BATEIHLHOTO

KoHTeHTa U cepBrucoB AO «M3narensctBo IIpocBenienney. Pexxum nocryna: https://educont.ru/

2) DnekTpoHHO-0MOIMoTeHas cuctema «Jlauby. Pexxum nocryna: https://e/lanbook.com



4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIT/IMHBI

KoHTpoib M OIEHKAa pacKphIBAIOTCS 4Yepe3 YCBOCHHBbIC 3HAHUS W MPHOOPETCHHBIC
OOYy4YaroIIMMHUCS YMEHHUS, HampaBieHHble Ha (OpMHpPOBaHHE OOIMUX ©  MPOPECCHOHATBHBIX
KOMIeTeHIMiH. KOoMIeTeHIIMM JODKHBI OBbITh COOTHECEHBI C TMPEAMETHBIMU pe3yiabraTtamu. Jliist
KOHTPOJII U OICHKH PE3yJbTaTOB OOyUYeHHs IMpPEnojaBaTesib BHIOUPAaET (OPMBbI U METOIbl C Y4ETOM
npodeccronanuzanuu 00ydeHus Mo MPOrpaMMe JTUCITUTUTAHBL.

Kox m mammeHnoBanue Pasznen/Tema THn OIEeHOYHBIX
(opmMupyemMbIx MeponpusATHI
KOMITeTEeH I
OK 01. Bribupats criocoOsl Paznmen 1. Temsr 1.1., 1.2, 1.3 - YCTHBIH OIIpOC;
perieHus 3aia4y Paspmen 2. Temsr 2.1., 2.2., 2.3. . .

. - (pOHTANIBHBII OMPOC;
npodeccnoHaTEHOM Paspmen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
JeSITeTbHOCTH TPUMEHHUTENBHO | 3.5. - OLCHKa
K Pa3JINYHbIM KOHTEKCTaM Paznen 4. Temb1 4.1., 4.2. - KOHTPOJIBHBIX PaboT;

Pasnen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temsl 6.1., 6.2.

Paznmen 7. Temwr 7.1., 7.2. - HaOJIFOJIEHHE 3a XOJI0M
OK 02. Ucmons30BaTh Pasnen 1. Temsr 1.1., 1.2, 1.3 BBITONHEHIS
COBPEMEHHBIC CPE/ICTBA Pasnen 2. Temsr 2.1., 2.2., 2.3.
IOMCKa, Pasznen 3. Temsr 3.1, 3.2., 3.3, 11a00paTOPHBIX PaboT;
aHaJIM3a U HHTEPIPETALNH 3.4.,3.5. - OLIEHKA BBIMOJHEHUS
nH(popMaIHA U Pasgen 4. Temn1 4.1., 4.2. HA6ODATODHLIX PAGOT:
nH()OPMAIMOHHBIC Pasgen 5. Temsr 5.1., 5.2., 5.3. patop P ’
TEXHOJIOTUHU Pasmen 6. Temnr 6.1., 6.2. - OLICHKA MPAKTUYCCKHUX
JIJIS BBITIOJIHEHUS 3a1a4 Pasmen 7. Temsr 7.1., 7.2. paGort (peweHus
npo¢ecCuOHAITBHON
eSITENbHOCTH KayeCTBEHHBIX,

pacueTHBIX,
npodeccuoHanbHO
OK 03. [TnanupoBaTh u Pasgen 1. Temsr 1.1., 1.2, 1.3
peanu3oBbIBaTh codocTBeHHoe | Paszmen 2. Temnr 2.1., 2.2, 2.3. OPHCHTHPOBAHHBIX
npodeccroHanbHOE U Paszgen 3. Temsr 3.1, 3.2., 3.3, 3a1ay);
JMYHOCTHOE Pa3BUTHE, 3.4., 3.5
- OIIEHKA TECTOBBIX

NPEIIPUHUMATETBCKYIO Pazmen 7. Temsr 7.1., 7.2.
JeSITeTbHOCTD B 3aJlaHul;

npodeccronanbHOi chepe,
WCTIOJIh30BaTh 3HAHUS 11O

- HaOJIIOEHME 3a XOI0M
BBITIOJIHEHUS
I/IHJII/IBI/I)IyaJ'II)HI)IX

IMPOCKTOB U OLICHKA

q)HHaHCOBOI‘;I T'paMOTHOCTHU B BBIIIOJIHCHHBIX
PazauuHbBIX KHM3HEHHBIX TIPOEKTOB;
CUTyalusiIx

- OICHKAa BBINIOJTHCHU S




OK 04. D dextrBHO

B3aWMOJIEVICTBOBATh U

Pazgen 1.
Pasznen 2.

Temsr 1.1.,1.2, 1.3
Tewmsr 2.1., 2.2, 2.3.

paboTaTh B KOJUIEKTUBE U Paznen 3. Temsr 3.1., 3.2., 3.3,,
KOMAaHJIE 3.4., 3.5
Pasgen 4. Temn1 4.1., 4.2.
Pasmen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temn1 6.1., 6.2.
Pasnmen 7. Temwr 7.1., 7.2.
OK 05. OcymiecTBiATh Pasnen 6. Temsl 6.1., 6.2.
YCTHYIO U Paznen 7. Temsr 7.1., 7.2.
MMUCbMEHHYIO KOMMYHUKAITHIO
Ha
TrOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit @eneparuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa
OK 07. CopueiicTBOBaThH Pasmen 1. Temsr 1.1., 1.2, 1.3
COXPaHEHUIO OKPYKArOIIeH Paznmen 2. Temsr 2.1., 2.2., 2.3.
cpensl, pecypcocoepexxennto, | Pazgen 3. Temsr 3.1., 3.2., 3.3,,
MIPUMEHATH 3HAHUA 00 3.4., 3.5
W3MCHCHHUU KIIMMAaTa, Pasnen 4. Temw1 4.1., 4.2.
MIPUHIIHAITEI OSPEKITUBOTO Pa3pmen 6. Temsr 6.1., 6.2.
MIPOU3BOJICTBA, YPPEKTUBHO Paznen 7. Temsr 7.1., 7.2.

JIEHCTBOBATh B UYPE3BbIYANHBIX
CUTYaLHIX

JOMAIITHUX
CaMOCTOSITCIIbHBIX
pabor;

- HaOJIIOICHUE U OIICHKA
pelueHus Keic-3a1ay;

- HaOJIIOJICHUE U Ol[EHKA

JIEJIOBOM UTPBI;

- 3a4eT
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