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Pabouas mporpamma o0011e00pa3oBaTeNbHON AUCHUILTUHBI pa3paboTaHa Ha
ocHoBanuu IIpukaza MunucrepcTBa mnpocsemieHuss Poccuiickon Penepanuu
ot 18 mas 2023 roga Ne 371 «OO0 yTBepxkaenuu ¢eaepaibHOil 00pa3oBaTeIbHOM
nporpaMmbl  CpeHEro oOmiero oOpa3oBaHUs», MPUMEPHON  MPOrpaMMBbI
o01reoOpa3oBaTeNbHON NUCIMIUIMHBI, YTBEPKICHHOW Ha 3acenaHuu CoBera 1o
OLICHKE  COJEp>KaHWd M  KadecTBa NPUMEPHBIX  paboyux  Iporpamm
0011e00pa3oBaTeIbHOTO UM COIMAIbHO-TYMAHUTAPHOTO  IHMKJIOB  CPEIHETrO
npocdeccuonansHoro oopazosanus, [Ipotokon Ne 14 ot 30 HosiOpst 2022 rona
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COJEPKAHME

1. O0mas xapakTepHCTHMKAa NpPUMepHOH pado4eil MporpaMmbl
001meo0pa3oBaTe/JIbHOM JUCHUILIMHBI (PU3NKa
2. Crpyktypa ®  coaep:kaHue  00meo0pa3oBaTeJbHOM

AUCHUNITMHBI
3. YciaoBusi peanu3anMu NPOrpaMmbl 001e00pa3oBaTeIbHOM

TUCHUTITTHH
4, Kountpoab u OLICHKA pe3yJabTaToB OCBOCHMS

0011e00pa3oBaTeJIbHOM TUCHUILIIMHBI

Crp.

14
22

25



1. O0masi xapakrepucTuka padodeil mporpaMmsbl
001meo0pa3oBaTeJIbHOM JUCUUILIMHBI PU3NKA

1.1. MecTo QUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOH NMPOrpaMMBbl

CI10

O6meobpazoBaTenbHas JUCHUIUIMHA (PU3MKa U3ydaeTcss Ha 6a30BOM YpOBHE

B 0011€00pa30BaTeIbHOM IIUKJIE Y4eOHOrO IaHa OCHOBHOM MpOQeCcCHOHATbHON
00pa30BaTeNbHOM MPOrpPaMMbl YKPYITHEHHON TPYIIHI CielnaibHOCTeN/Ipodeccuit
19.00.00 ITpomsIiieHHas 3KOJIOTUS M OMOTEXHOJIOTHH.

[lo ykpymHeHHOH rpymnmne crnenuanbHocTel/mpodeccuil PEeKOMEHIyeTCs

u3y4dath 0011e00pa30BaTENbHYIO TUCHUILUIMHY (u3nKa B 00beme 108 vacos.

1.2. e u muaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Ilesqb 0011€00Pa30BaATEILHOM THCIUILINHBI

Conepxanue mporpamMMbl 0011e00pa3oBaTeIbHON JUCUUIUIMHBL Du3nka

HarpaBJICHO Ha JOCTHXKCHUC CICAYIOIINX neJjiei:

dbopmMupoBaHUe Yy OOy4YalONIUXCSl YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMS,
3HAYMMOCTH (PU3NYECKUX 3HAHUU 11 COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €0 MpodhecCUOHATBHOM JeATEeIbHOCTH;
dbopMHUpOBaHUE €CTECTBEHHO-HAYUYHON TPaMOTHOCTH;

OBJIaJIeHHE crelu(UUECKOH CUCTEMON (PU3NYECKUX TOHIATHM, TEPMUHOJIOTUEH U
CUMBOJIMKOM;

OCBOCHHE OCHOBHBIX (DM3MUECKUX TCOPH, 3aKOHOB, 3aKOHOMEPHOCTEH;
OBJIAJICHHE  OCHOBHBIMH  METOJlaMd  HAy4YHOTO  TO3HAHHUS  TIPHUPOJBI,
HCIIOJB3YEeMbIMH B (pu3nke (HaOJrofeHUE, ONMMCaHue, N3MEPEHHE, BBIJIBIKCHUE
TUIOTE3, MPOBEACHUE IKCIIEPUMEHTA);

OBJIaJICHWE YMEHHSIMHU 00pabaThiBaTh JJaHHBIC DJKCIEPUMEHTA, OOBSICHIThH
MOJTYYCHHBIC PE3YJIbTAThl, YCTAHABIMBATh 3aBUCHUMOCTH MEXAY (HU3UICCKUMU
BEeJTMYMHAMU B HAOJIFOTAEMOM SIBJIICHHH, JIEIaTh BBIBOIBI,

dbopMHpOBaHHEe YMEHHS pemaTh (QU3NYECKHE 3aJaydl  pPa3HbIX YPOBHEH
CJIOHOCTH;

pa3BUTHE TIO3HABATEIIBHBIX WHTEPECOB, WHTEJUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B TpoIecce TMPUOOPETeHHUs] 3HAHUW C  HCIOJIb30BAHHEM
pPa3IMYHBIX HCTOYHUKOB HWH(GOPMAIMM M COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUI; yMEHUN (HOPMYIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIUIO
10 OTHOIICHHWIO K (u3nyeckoii wWHGOPMAIMKM, IOIy4aeMON |3 pPa3HBIX
HUCTOYHHUKOB,;

BOCITUTAHWE YYBCTBA T'OPJIOCTH 32 POCCUHCKYIO (DH3NYECKYIO HAYKY.

OcBoenue kypca OJ] «duszukay npenanonaraet pemeHue Ciaeayomux 3a1au:
npuoOpeTeHne 3HaHui 0 GyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JISKAIIUX B
OCHOBE COBPEMEHHOW (PU3MUECKOW KapTUHBI MUpPA, TPUHIIMIIOB JICHCTBUS
TEXHUYECKUX YCTPONCTB U MPOU3BOJICTBEHHBIX MPOIIECCOB, O HAaMOOJIee BaKHBIX
OTKPBITUSIX B 00JacTU (PU3MKH, OKA3aBIIMX OIpPEACAIoNIee BIMSHUE Ha



pPa3BUTHE TEXHUKH U TEXHOJIOTHH;

— MOHMMAaHHE (U3NYECKOW CYIIHOCTU SBJICHUM, MPOSIBISIOMUXCS B paMKax
MPOU3BOJICTBEHHOM JIEATEIHLHOCTH;

— OCBOGHHE CHOCOOOB UCIOJIb30BAaHUSI (PU3MYECKUX 3HAHUW IS pEHICHUS
NPAKTHUECKUX M MPOPECCHOHANBHBIX 3a/1a4, OOBSICHEHUS SBICHUN TPUPOJIBI,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKHX MPOLECCOB, NPUHLMUIOB ACHCTBUSA
TEXHUYECKUX  TPUOOPOB M  YCTPOMCTB, oOecredeHuss OE30MacCHOCTH
IIPOU3BOJICTBA U OXPaHbl IPUPOIBI;

— ¢dopMHpOBaHWE YMEHHH peENIaTh y4eOHO-TIPAKTHYECCKUE 3amadd (HU3HUIECKOTO
coJiep>KaHusl ¢ y4ETOM MPOPECCHOHAIBHON HAIIPABICHHOCTH;

— NpUOOpETEeHHE OMbITa MO3HAHMUS U CaMOIO3HAHUS, YMEHUN CTaBUTh 3aJlaydl U
pemath Ipoo6eMsl ¢ Y4ETOM MPOo(hecCHOHATBFHON HAMIPABICHHOCTH;

— (opMHpOBaHME YMEHHMI HCKaTh, aHAJU3UPOBATh U 00pabaThIBaTh (PU3HUECKYIO
nHpopMaiuio ¢ ya€ToMm npodeccuoHaaIbHON HAPaBIEHHOCTH;

— MOATOTOBKAa O0YYarOIIMXCS K YCIEIIHOMY OCBOEHHUIO IUCLMIUIMH M MOAYJeH
npo(ecCHOHANBHOrO LHMKJIA: (OpMHpOBAaHME Yy HUX YMEHUM M oOmbITa
JESTEIbHOCTH, XapaKTePHbIX sl npodeccuid / MOMKHOCTEW CITyKalluX W
CHELMAJILHOCTEH, TMOIy4aeMbIX B NPOPECCHOHATIBHBIX 00pa30BaTENIbHBIX
OpraHu3alusIX;

— MOATrOTOBKAa K (POPMUPOBAHUIO OOMIMX KOMIETEHIMI OYyIyIIEero CHenuaIncTa:
caM000pa30BaHusl, KOMMYHHUKAIIMHU, MPOSIBICHUS T'PaKJaHCKO-MIATPUOTUUECKON
NO3ULIMH, COTPYAHUYECTBA, MPUHATHA pEHIEHW B  CTAaHIAPTHOM U
HECTaHJIAPTHOM  CHUTyalUsiX, [POCKTUPOBAHUS, MPOBEACHUS (PUINUECKUX
u3MepeHuid, dS(PQPeKTUBHOrO ¥ OE30MAaCHOr0 HCIOJB30BAHUS PA3TUUHBIX
TEXHUUYECKUX YCTPOWCTB, COOJIOACHMSI MPaBUJ OXpaHbl TpyAa IpuU pabore c
buzndeckuMu prudopamMu U 000PYTOBAHUEM.

OcobenHocTh (GOpPMHUPOBAHUS COBOKYITHOCTH 3a/lay M3ydeHUs (DU3UKU IS
CUCTEMBl  CpPEAHEro Npo(ecCHOHATBHOTO  00pa30BaHUSl  3aKIOYaeTcs B
HEOOXOJMMOCTH pealu3aluu NpoecCUOHATbHOW HaNpaBICHHOCTH pEIIaeMbIX
3a/1a4, yu€ta 0cooeHHOCTEN cpepbl AeATETbHOCTH Oy AyIIUX CIEIUAIUCTOB.

B pesynbrarte 0cBOCHUS JUCHUTUIMHBI 00YUYaIOIIUIICS J0/IKEH 3HATD.

— CMBICIT TIOHATHH: (DU3MYECKOE SBJIEHUE, TUIOTE3a, 3aKOH, TEOpHs, BELIECTBO,
B3aMMOJICUCTBHE, AIEKTPOMATHUTHOE T0JIE, BOJIHA, (POTOH, aTOM, aTOMHOE SPO,
VOHU3UPYIOIINE U3ITYYEHUS;

— CMBICHT (PU3UYECKUX BEJIUYHMH: CKOPOCTb, YCKOpEHHE, Macca, CHJia, UMIIYJIbC,
paboTa, MexaHM4YeCKas DSHEpPrus, BHYTPEHHSs OJHeprusi, aOCoNIOTHas
TEMIIepaTypa, CpeAHsAsl KMHETHYECKas: 3HEpPrusl YacTHIl BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN DJIEKTPUUYECKUN 3apsif;

— cMbIcT (PU3MYECKUX 3aKOHOB KJIACCUYECKONW MEXaHUKHU, BCEMUPHOTO TATOTEHHUS,
COXpaHEHUs] PHEPruu, UMIYJbCa M BJIEKTPUUYECKOTO 3apsija, TEPMOJUHAMUKHU,
AIEKTPOMArHUTHON UHAYKIMH, (poTodPdeKTa;

— BKJIJl POCCUMCKUX M 3apYOEKHBIX YUEHBIX, OKa3aBIIUX HauOOJIbIIee BIUSIHNE HA
pa3BUTHE (PUBUKHU.

B pe3ynpTaTe 0OCBOCHMS TUCIUILIMNHBI 00YYarOIIUNACS A02KeH YMeTh:



— MPOBOJUTH HAOIOACHHUS, TUIAHUPOBATDH U BBIMIOJIHATH SKCIIEPUMEHTHI,

— BBIJIBUTaTh TUIOTE3bI U CTPOUTH MOJICIIH,

— MPUMEHSTh TMOJYYCHHbIE 3HAHUS 1O (Qu3MKe g OOBICHEHUS
pa3HO00Opa3HBIX (GU3HUECKUX SBICHUN U CBOWCTB BEIIECTB;

— MPaKTUYECKH UCIIONB30BaTh (PU3HUUECKHUE 3HAHUS;

— OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON MH(GOPMAIINH;

— HCHOJB30BaTh NPHOOPETCHHBbIC 3HAHUS WU YMEHHs JJIS PpEelIeHUs
OpPaKTUUECKUX  337ad  TOBCEJHEBHOW  KM3HH,  O0OeCreYeHHs
0€30MMacHOCTH COOCTBEHHOU KU3HU, pPaMOHAIBHOTO
MPUPOIOIOIB30BAHNS U OXPAHbI OKPYKAIOILEH CpEIbl.

— OIKUCHIBATh U OOBACHATH (PU3NUECKUE SIBICHUS M CBOMCTBA TEJ: CBOMCTBA
ra3oB, )KUJKOCTEH M TBEPABIX TEJ; JIEKTPOMArHUTHYIO WHIYKIIMIO,
pacupocTpaHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
U3JIy4YCHHE U NIOTJIOLIEHUE CBETaaTOMOM; (hoTO3(h(PEeKT;

— OTJIMYaTh TUIOTE3bl OT HAYYHBIX TEOPUIL;

— JIeNIaTh BBIBOJBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JAaHHBIX;

— MNPUBOJIUTH TPHUMEPHI, [IOKA3BIBAIOIIME, YTO: HAOMIOJIEHUA U
DKCIIEPUMEHT SIBJISIIOTCS OCHOBOM JUI  BBIIBWJKCHHSI THIIOTE3 H
TEOpUH, TO3BOJLSIIOT  IPOBEPUTh HCTHHHOCTH  TEOPETUYECKUX
BBIBOJIOB; (pu3MUECKas Teopus JAaeT BO3MOXKHOCTb OOBSICHSTH
U3BECTHBIE SBJICHUS IPUPOJIbI U HAyUHbIE (PAKTHI, IPEICKA3bIBATH €IIIE
HEU3BECTHBIC SABJICHHUS;

— MPUBOJIUTH NPHUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUYECKHUX
3HAHWI: 3aKOHOB MEXaHUKU, TEPMOAMHAMUKHA U 3JEKTPOJUHAMHUKU B
SHEPreTUKE; Pa3IMYHBIX BHUIOB JJIEKTPOMATHUTHBIX HM3ITYYEHUH IS
pa3BUTHS paguo U TEICKOMMYHHMKAlMM, KBAHTOBOM (U3HKU B
CO3JaHUU SACPHON PHEPIrEeTUKH,1a3EPOB;

— BOCIPUHMMATh UM Ha OCHOBE IOJIYYEHHBIX 3HAHUI CaMOCTOSTEIbHO
OIlCHUBATh WH(OpMaIUIO, cojaepxkalrytocss B coobmenusx CMU,
WHuTepHeTe, HAyYHO-TIOMYJISIPHBIX CTAThsIX.

— MPUMEHSTH NOJYYEHHbIE 3HAHUS ISl peleHus] PU3HUECKUX 3a/1ay;

— OompenenaTh Xapakrep (GU3nYecKoro mpoiiecca mo rpaduky, Tadiuile,
dbopmye;

— U3MepATh pAl  (PU3MUECKUX BEIWYHMH, MPEACTABISAL Pe3yIbTaThl
MU3MEPEHUN C YYETOM HUX MOIPEIIHOCTEN.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHs 001Ie00pa3oBaTeIbHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3Hauenue aucturuinHa umeet npu popmupoBanun OK u TIK



Koa u nanmenoBanue

Ilnanupyemble pe3yJbTaThl

hopmupyembIx Oo6mue JAucuuniauHapHbie (MpeaMeTHbIE)

KOMIIeTeHI M
OK 01. Bri6upats | B yacTH TPy/10BOr0 BOCIIMTAHMS - copMHUpPOBATh MPEACTABICHUS O POJIU U MECTE (PUUKU U
CIOCOOBI peleHHus 3a/ad | - TOTOBHOCTh K TPYIy, OCO3HaHHME IIEHHOCTH MAacTEepPCTBA, | ACTPOHOMHHM B COBPEMEHHOW HAydyHOW KapTHHE MHUpa, O
npodeccnoHanbHOM TpYyHOJIo0ue; cucremooOpazyomeid  poinu  (QU3MKK B pa3BUTHH
JeATeIbHOCTH - TOTOBHOCTh K aKTUBHOU JESATEIIbHOCTH TEXHOJOTUYECKOW | €CTECTBCHHBIX ~ HAyK, TEXHUKH M  COBPEMEHHBIX
MIPUMEHUTEIHHO K|H COLIMaIbHON HaIpaBJIEHHOCTH, CHOCOOHOCTH | TEXHOJIOTUH, O BKIAJAE€ POCCUHUCKUX M 3apyOeKHBIX
pa3IMYHBIM KOHTEKCTaM. | MHULUUPOBATh,  IUIAHUPOBATH M CAMOCTOSITCNIHHO | yUYEHBIX-(QU3MKOB B  pa3BUTHE HAyKW; TMOHUMaHUE
OK 02. Hcnomnp30Bath | BBIIOJIHATH TAKYIO IEATEIBHOCTD; (buznueckoit CYLLIHOCTH HaOJIIOIaeMBbIX SIBJICHU
COBPEMECHHBIE  CpEJCTBA | - HHTEPEC K pasIn4yHbIM cdepam Npo(ecCHOHATBHON | MUKPOMHUPA, MAKPOMHUPA U METaMUPA;
TIOKCKa, aHaym3a U | AEATENbHOCTH, - TOHMMaHUWE PpOJM AaCTPOHOMHUU B IPAKTHUYECKOM
HWHTEPIIPETAINH Osianenue YHUBEpPCAJIbHBIMU YUeOHBIMH | IEATE€ILHOCTH  4YeJOBEKa M  JaJbHEWIIEM  Hay4yHO-
uHpopManuu U | IO3HABATEJIbHbIMH AeHCTBUIMMU: TEXHUYECKOM Pa3BUTHH, PO (U3UKH B (POPMHUPOBAHUU
nH()OPMAIMOHHBIC a) 6a30Bble JIOTHYECKHUE JAeiiCTBHS: Kpyrosopa u (yHKIIMOHAJIFHON TPAMOTHOCTH YEJIOBEKA JIIS
TEXHOJIOTUHU JUIS | - CaMOCTOSITENbHO (OPMYIHPOBaTh U aKTyaIU3UPOBATh | PEIICHUS MPAKTHUUECKUX 3a7ad;
BBITIOJTHCHWSI 3aga4 | IpobaemMy, paccMaTpUBaTh €€ BCECTOPOHHE; - chopMHUpPOBATh yMEHHUS pelIaTh pACUETHHIC 3alaud C
npodeccnoHanbHOM - YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHUS | IBHO  3alaHHOM  (U3UYECKOW MOJENBI0O, HUCHOJIb3Ys
JEeSITeTbHOCTH. JUTSL CpaBHEHMSI, KiIacCu(UKaUU 1 0000IICHUS; ¢u3nyeckne 3aKOHbI W TPHHLUIBI, Ha OCHOBE aHAIHM3a
OK 03. IlnasupoBaTh u | - OIPENENATH LENU NEATENbHOCTH, 3a1aBaTh IAPaMETPhl U | YCIOBUS  3aJa4d  BBIOMpaTh  (M3MYECKYI0O  MOJEINb,
PEaNTn30BLIBAThH KPUTEPHUU UX TOCTHIKCHUS; BBICTIATE  (U3HYECKUE  BEIMYUHBI ©  (OPMYIIHI,
COOCTBEHHOE - BBIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B | HEOOXOAUMBIE JiA €€ pEeUIeHHs, MPOBOAUTH pPacdeThl U
poeCCHOHATBHOE W | pacCMaTpUBaEMbIX SBICHUSIX; OLICHUBATh peambHOCTh MIOJTyYEHHOTO 3HAYCHUS
JUYHOCTHOE pasBuTHE, | = BHOCHTb KOPPEKTHBBI B JEATEILHOCTb, OLCHUBATH | (U3UYECKOM BEIMYMHBL; pEIIaTh KAauyECTBEHHBIC 3aJlayM,
NpeaAnpUHUMATECIILCKYIO COOTBECTCTBUEC PEC3YJIbTATOB MLCJIAM, OLOCHHUBATH PUCKHU | BRICTpauBasg JIOTUYCCKHM HCIIPOTHBOPCUMBYIO LCIOYKY
JESTEILHOCTD B | TIOCJIECTBUH NEATEIbHOCTH; paccyXIeHHH C OMNOpod Ha H3YYCHHBIE 3aKOHBI,
npodeccnoHanbHOM - pa3BUBaTh KPCATHBHOE MBIIUICHUE TMPU PEIICHUU | 3aKOHOMEPHOCTH M (PU3UICCKUE SBIICHUS;
cepe, UCIIONIB30BaTh | KU3HEHHBIX MPOOIEM - BJIAJIETh OCHOBOTIOJIAral0IIUMHU buznyeckuMu
3HaHHMS TI0 TIpaBoBoii u | 0) 0a30BbIe HCCIIEN0BATEILCKUE AeCTBHA: MOHATHSAMH W BCIIMYMHAMH,  XapPaKTCPU3YIONIMMH
(MHAHCOBOM IPaMOTHOCTH | - BJIAJETh HABBHIKAMH  Y4eOHO-HCCIIENOBATENbCKOW M | (pU3MYEeCKUe MPOUECCHl (CBA3AHHBIMM C MEXaHMYECKMM
B Pa3IMYHBIX JKU3HEHHBIX | IDOEKTHOM  JEATENbHOCTH,  HaBBIKAMH  DPa3pelleHHs | JBMXKEHHMEM, B3auMOJCHCTBMEM TeJl, MEXaHHYECKUMU
CUTYaIUsIX. npobiewm; KONeOaHUSIMH W BOJTHAMH;  aTOMHO-MOJEKYJISIPHBIM
OK 04. Dddexrusro | -  BBIABIATH  NPUYMHHO-CIEJCTBEHHBIE  CBA3M W | CTDOCHMEM  BEIIECTBA,  TEIIOBBIMH  NPOLECCAMH,
B3aMMOIEHCTBOBATH W | aKTyallu3upoBaTh 3ajady, BBIIBUTaTh THUIOTE3y €€ | DNEKTPUUYECKHUM W MArHUTHBIM TOJSIMHU, JJIEKTPUYECKUM




paboTaTth B KOJUICKTUBE H
KOMaHJIe.

OK 05. OcyiiecTBisiTh
YCTHYI0O W TMHCBMEHHYIO
KOMMYHHUKAITHIO Ha
roCyJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢
y4eTOM ocobeHHOCTeH
COLIMAILHOTO n
KYJIbTYPHOT'O KOHTEKCTA.

OK 07. CopgelicTBOBaTh
COXPAHEHHUIO
OKpY>Karolen Cpenbl,
pecypcocOepeKeHuIo,
NPUMEHSTh 3HAaHUA 00
W3MEHEHUHU KJIUMATa,
MPUHLMIBL  OepexINBOrO
MIPOU3BOJICTBA,

3¢ PeKTUBHO JEHCTBOBATH
B YpE3BBIYANHBIX
CUTYaIUsX.

pelIeHUsl, HaxOIWTh ApPryMEHTHl [UIs JOKa3aTesbCTBa
CBOMX YTBEP)KJICHM, 3a/laBaTh IapaMeTpbl U KPUTEPUU
peLIeHus;

- aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3a/Jayuu
pe3ynbTaThl, KPUTUYECKH OLICHMBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETb IIEPEHOCUTh 3HAHMS B [O3HABAaTEIbHYIO U
MPAKTUYECKYIO 00IaCTH KUZHEICATSIILHOCTH;

- YMETb MHTErPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0OJacrei;

- BBIIBUIaTh HOBBIE HJEH, NpeaIararb OpPUTMHAIbHbBIC
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTh WX HKCIIONB30BaHUS B IO3HABATEIBHOU U
COLMAIIBHOM MPAKTUKHU.

B 00.1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:

- ¢()OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU M OOILIECTBEHHOU

IIPAaKTUKH,  OCHOBAHHOIO  HAa  JHAJIOre  KYJBTYD,
CIOCOOCTBYIOLIETO ~ OCO3HAaHHWIO  CBOEr0  MecTa B
IIOJIMKYJIETYPHOM MHMPE;

- COBEpUICHCTBOBAHME SA3BIKOBOM M  YUTATEIbCKOU

KYJbTYPhI KaK CpPEJICTBA B3aUMOJICUCTBUS MEXKIY JIFOJbMHU
Y MIO3HAHUS MUDA;

- OCO3HaHUE I[IEHHOCTH  HAYYHOM  JCSATEIHHOCTH,
TOTOBHOCTD OCYIIECTBIISATh MPOEKTHYIO u
MCCJIEIOBATENbCKYIO JCSITENHbHOCTh WHJMBHAYaJIbHO U B
Tpy1Ie;

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH

NMO3HABATEJbHBIMH AeiiCTBUSIMH:
B) padora ¢ uHpopmanueii:

- BJIaJA€Th HaBbIKaMWU IIOJIYUCHUA I/IH(l)OpMaHI/II/I nus3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBJIATEL IIOMCK, aHAJIN3, CUCTEMATHU3alIUuI0 U

MHTEpHpeTalnio MH(GOpMAIMK Pa3IMYHBIX BUIOB U GOpM

TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMH W BOJIHAMU,
ONTUYECCKUMHU  SBICHHUSIMH; KBAQHTOBBEIMH  SBJICHHUSIMHU,
CTPOCHHEM aToMa M aTOMHOTO S/pa, PaAMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBOINOJIATalOIIMMUA  ACTPOHOMUYECKUMH
MOHATUSAMHU, TO3BOJIAIONIMMU XapaKTepU30BaTh MPOLECCHI,
MPOUCXOASAIIME Ha 3BE31aX, B 3BE3IHBIX CHUCTEMAax, B
MEXTaJIaKTHYECKOW Cpezie; JBW)KCHHE HEOECHBIX Tell,
IBOJIIOIMIO 3Be3/ U BceneHHOM;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPHUIMH
(3akoH BcemupHoro Tsarorenus, I, II u 111 3akonsr HetoToHa,
3aKOH COXpPaHCHHMS MEXaHWYECKOW DSHEpPruu, 3aKoH
COXpAaHEHUSI HUMIIYJIbCA, NPUHUHWII CYNEPHO3HUIUU CHJI,
NPUHLMI ~ PaBHOINPABHOCTH  HMHEPIMAIBHBIX  CHUCTEM
OTCUYETA; MOJICKYJISPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS
BEIIECTBA, ra3oBbIC 3aKOHEI, MEePBbII 3aKOH
TEPMOJMHAMUKHN;, 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsna, 3akoH Kynona, 3akoH Oma a1 ydacTka Lenw,
3akoH OMa I TOJMHOW DJIEKTPUYECKON IIemH, 3aKOH
Jxoyna - JleHua, 3aKOH SJIEKTPOMAarHUTHOW WHIYKIIUH,
3aKOH COXPAaHEHHUsI DSHEPruu, 3aKOH MPSAMOJIUHEMHOIO
pacIpoCTpaHEHUsI CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH
MPETOMIICHUSI CBETA; 3aKOH COXPAHEHMS SHEPrUH, 3aKOH
COXpaHEHUS UMIIYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsga, 3aKOH COXPAHEHUsS MacCOBOIO YHCIA, MOCTYJIATHI
bopa, 3akoH paaMOAaKTHMBHOIO pacnaja); YBEPEHHOE
HCMOJIb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEN MPHU aHaIU3€e
(u3MUeCcKUX SBICHUN U MPOIECCOB

- YMEThb YYMTHIBATh TPAHMIBI MPUMEHEHHUS H3YYEHHBIX
(buzmyecKkux MOJCTICH: MaTepualibHas TOYKa,
WHEpLHMAIbHAs CUCTEMA OTCYETA, UJICAIBbHBIN Tra3; MOJAEIN
CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYECUHBIN
AJIEKTPUYECKUN 3apsijl, AepHas MOJEb aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOTO SI/Ipa MPU PEIICHUN GU3MUECKUX 3a/1a4

- yMmeTrb (OPMHUPOBATH COOCTBEHHYIO TMO3HMIHIO IO




MIPE/ICTABIICHHS;

- cO37aBaTh TEKCTHl B pa3IMYHBIX (QoOpMarax € y4eToM
Ha3Ha4YeHHs] HTHPOPMAIMH U 1IeJIeBOI ayJUTOPHH, BHIOHpas
ONTUMAIIbHYIO (POPMY MIPEICTABICHUS U BU3yaIH3allUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH UH(OPMAIIHH,
€e COOTBETCTBUE IIPABOBBIM M MOPAIbHO-3TUYECKUM

HOpMaM;
- WUCTOJNB30BaTh  CpeACTBAa  WMHGOPMALMOHHBIX |
KOMMYHHKAIIMOHHbBIX TEXHOJIOTUii B pelLeHnu

KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpTaHU3AI[MOHHBIX
3a7iau ¢ COOJIIOJICHHEM TPeOOBAaHUM SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUMEHBI, PECypcocOEpeKeHHs], MPaBOBBIX

u TUYECKHX  HOPM, HOPM uH(OPMAIMOHHON
0€30I1aCHOCTH;
- BJAJETh HaBBIKAMH pACIIO3HABAaHUS M  3al[UThHI

uHpopmaluu, HHOOPMAIMOHHONW 0€30IaCHOCTH JIMYHOCTH
B 06.1acTH 1yXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

--  c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HaHWS,
ATUYECKOTO MTOBE/ICHNS,

- CmoCcOOHOCTH OIICHWBAaTh CHUTYAallMI0 W MPHUHUMATH
OCO3HAHHBIE pEIIEHHUS, OPUEHTUPYICh Ha MOpPAIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYMBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIICHHWE K CBOMM POJUTENSAM U (WJIH)
IPYTHM 4YJIeHaM CEeMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS UEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBUU C TpaaAulIUAMHU HapoaoB Poccuu;

OBaanenue YHHBEpPCAJbLHbIMH peryJsiTHBHbIMU
AEeMCTBUAMMU:

a) CaMOOPraHU3alMs:

- CaMOCTOATENbHO  OCYILIECTBISATh  MO3HABATEIbHYIO
JACATCIIbHOCTD, BBIABJIATH HpO6J’IeMLI, CTaBUTH u

dbopMynupoBaTh COOCTBEHHBIEC 3a/1a4ll B 00pa30BaTeIbHON

OTHOIIEHHUIO K (U3UIECKON MHGPOPMAIINH, TTOTy4aeMOl 13
pa3HBIX MCTOYHHKOB, YMEHHUI HCIIONB30BaTh LU(PPOBBIC

TEXHOJIOTUH JUTSL MIOUCKA, CTPYKTYPUPOBAHMS,
UHTEpIpETalMM ¥ MPEJICTaBICHUs Y4eOHOM U Hay4HO-
NONYJISIPHOMN uH(popMaIuu; pa3BuTHE YMEHUU

KPUTHUYECKOT'O aHaJIN3a IMoJIy4aeMoil HHPOpMauu

- BIAJETh OCHOBHBIMH METOJAMHM HAY4YHOTO MO3HAHHS,
UCTOJB3yeMbIMU B  (PHU3UKE: TPOBOAUTH MpSMBIE U
KOCBEHHbIC H3MEpPEHHs (HU3MYECKHX BEIWYHMH, BBIOMpas
ONITUMAJILHBIN CIIOCOO M3MEPEHUS U MCIIONb3Ys N3BECTHBIC
METOJbl OIIEHKU IOTPEIIHOCTe H3MEPEHHH, MPOBOANUTH
UCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH C
UCIIONIb30BAaHUEM  MPSIMBIX ~ U3MEPEHUH,  OOBSICHATH
TIOJTy4YCHHBIEC PE3YJBTAThI, HCIIONb3Ys (PU3HUYECKHE TEOPHUH,
3aKOHBI U TIOHSTHS, U JIeJIaTh BBIBOJIBL; COOIOAATH MPaBUIiIa
0€30MacHOTO TpyZHa MpH NPOBENECHUH HCCICIOBAHUN B
paMkax  y4eOHOTO  OJKCIepUMEHTa U  y4eOHo-
UCCIIEIOBATEIbCKON JEATEIBHOCTH C HCIOJIb30BaHUEM
I(PPOBBIX M3MEPUTENBHBIX YCTPOWCTB M J1a0OPaTOpHOTO
o0opynoBaHusi; CHOPMHPOBAHHOCTh MPEACTABICHUN O
METO/1axX MOJIy4eHHs HayYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
- oBiaaeTh (CHOpMHUpPOBATH MPENCTABICHUS) MPaBHIAMU
3amucu  Qu3nueckux  GopMyn  peabepHO-TOUEUHOMH
cucteMbl o0Oo3HaueHuit JI. bpaiing (mns cnenbix u
CIa0OBHUAAIIUX 00YJAIOIINXCS);

OBJIQ/IETh YMEHUSMHU pabOTaTh B TPYIIE C BHIMOJIHEHHUEM
pa3IMYHBIX COLMANBHBIX pOJIeH, IUIAaHUPOBaTh paboTy
TPYIIbl, PALMOHATIBHO PpACHpEAEsATh JesITeIbHOCTh B
HECTaHIAPTHBIX CUTYAIMsX, aJIeKBaTHO OIICHWBATh BKJIA]
KaXJI0T0 M3  YYaCTHUKOB TPYHNbl B  pEIICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

YMETh paclo3HaBaTh (pu3NYecKue sBJIeHUs (MPOLECCH) U
OOBSCHATh WX Ha OCHOBE HW3YYEHHBIX 3aKOHOB:
paBHOMEpHOE M  PAaBHOYCKOPEHHOE MPsIMOJIMHENHHOE




JESATCIIBHOCTHU U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITETIbHO COCTABJISATh IUIAH PELICHUS IPOOJIEMBI C
y4ETOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMUI;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

CHOCcoOCTBOBATH ()OPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOM

SpYAMLMH B Pa3HbIX O00JAcTSIX 3HAHUM, MOCTOSIHHO
NOBBINIATH CBOM  00pa3oBaTeNbHBIA W KYJIBTYPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh MpUeMbl pedIeKCHH ISl OLEHKU CUTYaIlUH,
BBIOOpA BEPHOTO PEILICHHUS;

- YMEThb OLEHHUBATh PUCKM U CBOEBPEMEHHO IMPUHUMATh
pPELICHHS IO UX CHUKEHHUIO;

B) SOMOIHOHAJbHBIH  HHTEJJIEKT,
¢opMHPOBAHHOCTD:

BHYTPEHHEI MOTHBAllMM, BKJIIOYAIOLIEH CTPEMJICHHUE K
JOCTIDKCHHIO eau u yCrexy, OITHUMH3M,
MHULUATUBHOCTb, YMEHUE JCHCTBOBATh, UCXOMAS U3 CBOUX
BO3MOXKHOCTEIA;

- OMIaTUH, BKIIOYAKOMICH CHOCOOHOCTh TMOHUMATH
AMOLMOHAIIBHOE COCTOSIHUE JAPYIMX, YUYUTBIBATh €ro IpH
OCYILIECTBICHUHU KOMMYHUKAaIUH, CIIOCOOHOCTH K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COIUAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAWBATh OTHOIIEHUS C IPYTUMU JIFOJIbMH, 3a00TUTHCS,
MpOSIBIATE WHTEpPEC MW pa3pemarb KOHQIUKTH -
FOTOBHOCT M CIIOCOOHOCTh K  OOpa3oBaHUIO |
CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEETIECHHUIO;
-OBIIQJICHHUE HaBBIKAMH yueOHO-UCCIIeIOBATENLCKOH,
MIPOEKTHOM U COIIMATIbHOM NEATEIIbHOCTH;

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
JeHCTBUSAMU:

0) coBMecTHasl 1eATeJIbHOCTD.

NpeanoJaarauui

IBWJKEHHE, CBOOONHOE TMaJcHHME TeN, JBIM)KEHHE IIO
OKPYXHOCTH, WHEepIus, B3aHMMOJICHCTBHUE Ten,
KoJie0aTeabpHoe IBIDKEHHE, pe30oHaHC, BOJIHOBOE

nBokeHue; 1uddysns, OpOyHOBCKOE IBUKEHUE, CTPOCHUE
KHUIKOCTEH M TBEpIBIX Tell, U3MEHEHHEe oObeMa Tel IpU

HarpeBaHuu  (OXJIaXJIEHUHU), TEIUIOBOE  paBHOBECHE,
UCMapeHHue, KOHAEHCAlMs, IUIaBJI€HHE, KpUCTAJUIN3aLus,
KUIIEHHE,  BI@KHOCTb  BO3AYyXa, CBA3b  CpelHEl

KWHETUYECKON 3HEPruu TEMJIOBOIO IBUKEHUS MOJEKYI C
aOCONIOTHOM TeMIlepaTypoil, MOBBILIICHWE AABICHUS ra3a
IpU €ro HarpeBaHUM B 3aKPBITOM COCYNE, CBA3b MEXKIY
napamMeTpamM# COCTOSIHUS T'a3a B U30IPOLIeccax;

- DJJeKTpu3alus  Tell, B3aUMOJEHCTBHE  3apsjioB,
HarpeBaHue TMPOBOJHHKA C TOKOM, B3aUMOJCHCTBHE
MarHuTOB, 3JEKTPOMarHuTHas  MHAYKLUS, JEHCTBHE
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM U JBIDKYIIHICS
3apsil,  2JMEKTPOMAarHUTHble  KojeOaHWsT M BOJIHBI,
NpSMOJMHEHHOE paclpOCTpaHEHUE CBETa, OTpPa)KEeHUeE,
HpeIoMIICHHE, uHTEephepeHIys, nudpakus u
TOJISIPU3AIUS CBeTa, JHCTIePCHUs CBETA;
¢doroanekrpuueckuif  3¢pQeKT, CBETOBOE  JIaBJICHUE,
BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMa BOIOPOJa,
€CTECTBEHHAasl U UCKYCCTBEHHas! paO0aKTUBHOCTH;

- chopMupoBaTh YMEHHS MPUMEHSTH TOTYYCHHBIC 3HAHUS
JUIs  OOBSACHEHMs YCIOBHH NpOTEeKaHus (PU3MYECKHX
SABIICHUA B TPHUPOJAE MW I TPHHITHS TMPAKTHYECKUX
pelieHuii B TOBCEIHEBHOM KU3HM JUIsl OOECTICUCHHSI
0€30I1aCHOCTH NPH OOpaIIeHUH C OBITOBBIMU NMPHOOpaMH U
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBBS M
COOJIFOJICHUSI HOPM  JKOJIOTUYECKOTO  IOBEICHUS B
OKpYXKaloIlel  cpene; IMOHMMaHHE  HEOOXOJAMMOCTH
NPUMEHEHHsT JOCTHKEHHH (U3MKM W TEXHOJOTUH s
PaIMOHATEHOTO TIPUPOIOTIOTH30BAHUSI.
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- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHJUBUTyaJIbHOU paboThI;

-  TNpUHUMATh  I€IM  COBMECTHOM  JICSATEIBHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JECUCTBUS 1O €€
JIOCTHKEHUIO: COCTAaBJIATh IUJIAH JIEMCTBUM, paclpeneiisiTh
poIu C y4eToM MHEHUH y4YaCTHHKOB OOCYXIaTh
pe3ynbTaThl COBMECTHOM PabOTHI;

- KOOPIWHUPOBATH W BBHIMONHITH PabdOTy B YCIOBHSIX
peaNbHOr0,  BHPTYAIBHOTO U  KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATh MO3UTUBHOE CTPATETMUECKOE OBEICHHUE B
pa3IMYHBIX ~ CUTYyallMsIX, TPOSABISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJaageHue YHHBEpPCAJIbHbIMH peryJsiTHBHbIMU
JelCTBUSIMU:

') IPUHATHE ce0sT M APYTUX JHoAeii:

- IPUHUMATh MOTHUBBI M APTyMEHTbI OPYIHX JIIOACH INpHU
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MpU3HABaTh CBOE IPaBO M MPaBO APYrHX JIOJEH Ha
OIINOKH;

- pa3BHBaTh CHOCOOHOCTh TOHWMATh MHUP C TO3UIUU
JIPYroro 4yeaoBeKa

B o01acTH 3cTeTHYECKOI0 BOCIIUTAHUS

- JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIOUYas ICTETUKY
Hay4YHOT'O TBOPYECTBA, MPUCYIETO (U3UICCKON HaYyKE;

- CHOCOOHOCTh  BOCIIPUHHMATh  Pa3]IMYHBIC  BHJIBI
HCKYCCTBa, TPAJWIIUM M TBOPYECTBO CBOETO M APYTHX
HapoJI0OB,  OHIyIIaTh  3MOLMOHAJIBHOE  BO3JEHCTBHE
HCKYCCTBA,

- yOKIEHHOCTh B 3HAUMMOCTH JIJISl INYHOCTH U OOIECTBA
OTEYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, JTHHYECKUX
KYJbTYPHBIX TPAJIUIMH U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPD@XEHHIO B pa3HBIX BHJIAX
HCKYCCTBA, CTPEMJICHUE MPOSBIIATh KayeCTBA TBOPUYECKOU
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JUYHOCTH,
OBiajeHne YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMHU
JelCTBUSIMU:

a) oOLeHue:

- OCYIIIECTBJIATh KOMMYHHKAIIMH BO BCeX c(hepax KU3HU;

- pacmo3HaBaTh HEBepOAJbHBIE CpPEACTBA OOIICHHS,
MMOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, Paclo3HaBaTh
NPEINOCHUIKM  KOH(MDIUKTHBIX CHTyallMd MW  CMAr4aTrh
KOH(JIUKTHI,

- Pa3BEepPHYTO W JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C
HCITOJIb30BAHUEM SI3IKOBBIX CPEACTB

B 06J1acTH 3K0J10r14eCcKOr0 BOCIIUTAHUS:

- c(hopMUPOBAaHHOCTh  DJKOJOTUYECKOW  KYJBTYPBHI,
MMOHUMAaHHUE BJIUSTHUS COIMATTLHO-IKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSIHUE MIPUPOJHOM M  COITHATBHOU
CpeIbl, OCO3HAHHE TJIO0ATLHOTO XapaKTepa IKOJIOTHICCKUX

npo0Jem;

- IUIJAHUPOBAHME U  OCYIIECTBJIEHUE JCHUCTBUM B
OKpY)KallIllel cpelle Ha OCHOBE 3HaHUA  Iesel
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENpUITHE JNEUCTBUH, NPUHOCALIUX Bpe
OKpYKaroIleH cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCEACTBUS MpEANPUHUMACMBIX

JIEUCTBUM, IPEIOTBPALLATD HX;
- pacIIMpeHuEe OmbITa JEATEIBbHOCTH SKOJOTHYECKOU
HaIPaBJIECHHOCTH Ha OCHOBE 3HAHMI MO (pU3MKe

I[IK 2.1. OcymecTBisith
OpraHMU3alIOHHOE
o0ecrnieueHue
IIPOU3BOJICTBA TPOAYKTOB
MTUTAHUS u3
pPacTUTENBHOTO CHIPbsI Ha
ABTOMATH3MPOBAHHBIX

- CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PpEUICHMs] NPAaKTHUYECKUX 3a7ad, IPHUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHNUS;

- OBJIQ/ICHNE BUJIAaMU AESTEIBbHOCTH 110 MOJIYYEHUIO HOBOTO
3HAaHUSA, €ro MHTEpPHpeTanud, NpeoOpa3oBaHUI0 U
NPUMEHEHHUIO B Pa3jIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM
YHCJIe IPU CO3JaHNH YYeOHBIX M COIMAIBHBIX TPOEKTOB;

- copmupoBaTh yMeHHs paboTaTh Ha OOOpYIOBAHHH,
BBISIBIISITH M YCTPaHATh JAe(EeKThl, BO3HUKAMOIINE B
mporecce  MPOU3BOJACTBA  xJjeba,  xJIeO00YyTOYHBIX,
MaKapOHHBIX U KOHIUTEPCKUX U3JENUI; TOATOTaBIUBATh U
paccUnTHIBATh HEOOXOTUMBIA 00BEM CBIPhS M PACXOTHBIX
MaTepuasos; OIICHHUBATH KauecTBO CBHIPbS u
11o1y(haOpUKaTOB 1O OPTaHOJENITUYECKUM ITOKA3aTENSIM;
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TEXHOJIOTHYECCKHUX JIMHUAX.

- (opMupoBaHHEe HAyYHOTO THIIA MBIIUICHUS, BIIaJCHUE
HAay4YHOM TEPMUHOJOTUEHN, KIOYEBBIMUA IOHIATUSAMH U
METOIAMH;

- OCYLIECTBJIATH LICJICHANIPABICHHBIM IIOMCK IIEpeHoca
CPEICTB U CIOCOOOB JEHCTBUS B MNPOPECCHOHATBHYIO
cpeny.

- cbhopMupoBaTh  3HAHUS  OCHOBBI  TEXHOJOTUH
IIPOU3BOJICTBA; O HA3HAYEHWM, NPUHIUINE ACHCTBUS U
yCTpOMCTBE O00OpYyIOBaHUS, CUCTEME O€30MacCHOCTH H
CHUTHAJIN3ALUH, KOHTPOJIbHO-U3MEPUTENBHBIX NpUOOpax H
ABTOMAaTHUKH;

- chopMHpOBaTh yMEHHUS TPOBOAWTH TEXHUYECKHE
HAOMIOJIEHUST 32 XOJIOM TEXHOJOTMYEeCKOro Ipolecca;
MIO/IJIEPKUBATh YCTAHOBJICHHBIE TEXHOJOTUEN PEXUMBI U
peKUMHBIE TapaMeTpbl  000pYAOBaHHSA, MOHUTOPUTH
[I0Ka3aTeIN KadyecTBa TI'OTOBOM IMPOLYKIMH; OIpPENEIATh
FOTOBHOCTh HW3/EJIMM, OIIEHMBAaTh KadyeCTBO II0 BCEM
NOKA3aTesIM, OIPEEIIATh BBIXO TOTOBOM MPOIYKIIUU

- copmupoBaTh yMEHHUS YIMAKOBBIBAaTh M MAapKHUPOBATH
FOTOBYIO MpPOJIYKLIUIO B Tapy Ha CHEHUAIbHOM
TEXHOJOTHYECKOM  O00OpYIOBaHMM;,  JKCILUIyaTHPOBATh
000pyioBaHuE /17151 YIIaKOBKU U MapKHUPOBKHU;

- cdopMupoBaTh 3HAHHUS CTaAUA TEXHOJOTUYECKOIO
polecca U paBuila yIaKkoBKH.
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2. CTpyKTypa U coaepxaHue 001meodpa3oBaTeIbHOH IUCHUILIIMHBI

2.1. O0beM TUMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj y4eOHoii padoTsl Oo0bem B
yacax

O6beM 00pa3oBaTEIBHON MPOTrPaMMBbl TUCHUTLITUHBI 108
OcHOBHOE coaepKaHue

B T.4..

TEOPETHYECKOE 00yUEHUE 86
MPaKTUYECKUE 3aHATHUS 14

8

KOHTPOJILHBIC pa6OTI>I

[IpomexyTouHas arrectanys - AM(pPepeHIMPOBAHHBIN 3a4eT
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TUCHUTLUIUHBI PU3HUKa

HaumenoBan Coaep:xanue yueOHOro MaTepuaJia, JjadopaTtopHbie  NPAKTHYECKHE DopMUpyeMbI
HepasaesioB U padoThl, caMocTOosITe/IbHASA padoTa 00y4yaromuxcs, KypcoBast Obnem e o01ue
TeM paboTta (IpoeKT) (eciu npedycmompenvt) Hacos npodgeccuoHa
bHbIE
KOMIIeTEeHIIUH
1 2 3 4
BBenenmne. Conep:xanue yueOHOro MmaTepuaJia: 2 OK 03
Pu3nKa M METOAbI | dusuka — (yHJaMeHTaNbHAs Hayka O IpUpoje. ECTecTBEHHO-HAy4HbIH METOJ MO3HAHMS, OK 05
Hay1HOr'o €ro BO3MOXHOCTHM M TPaHULBl NPUMEHUMOCTH. OKCHEPUMEHT M TEOpUsi B Ipolecce
O3HAHMH MMO3HAHUS HpHPOabl. MojenupoBanue (GU3HYSCKUX SIBICHHH UM MPOIEeccoB. Poib
JKCIEpUMEHTa M TEOPUM B MpoLecce IMO3HaHWS Npupoibl. @Puznueckas BeIUUYHUHA.
@usnueckue 3aKOHBI. [ 'paHUIBI MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB M Teopuid. [IpuHmmm
coorBercTBUs. lloHsATHE O Qu3MUeckoil kapTuHe Mupa. [lorpemHocTH H3MEpeHUi
(bU3UYECKUX BEITUYHH
Pa3znen 1. Mexanuka 12 OK 01
Tema 1.1 Coaep:xanue yuyeOHOro marepuaJia: 4 OK 02
OcHoBbl MexaHuueckoe JBHKEHHE M ero BHUJbl. MatepuanbHas Touka. CKalspHble U BEKTOPHBIE OK 04
KMHCMATHUKA ¢usnueckre BeanuruHbl. OTHOCHTENBFHOCTh MEXaHWYEeCKoro NBikeHus. Cucrema oTcueTa. 85 8?
IIpunnun ornocurensHocTy ['anmunes. Tpaekropus. IlyTs.
Ilepememienue. PaBHoMepHOE npsAMONMHEHHOE ABMKEeHNE. CKOpOCTh. YpaBHEHHE IBHIKEHUS.
MrHoBeHHass U CpelnHssl CKOPOCTH. Y ckopeHue. [IpsaMonnHeitHoe ABUKEHUE C TTOCTOSTHHBIM
yckopeHueM. [IBukeHHe ¢ MOCTOSHHBIM YCKOpEHHEeM cBOOOJgHOro mnajeHus. PaBHoMepHOe
JBWKEHHE TOYKM I10 OKPYKHOCTH, YIJIOBAasi CKOPOCTh. LIEHTpOCTpEMHUTENBHOE YCKOPEHHE.
Kunemaruka abCconOTHO TBEPOTO Tena
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia: 4
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OCHOBBI JUHAMUKH

OcHoBHas 3anaya nuHaMuku. Cuna. Macca. 3akoHbl Mexanuku HproroHa. Cuiiel B Ipupoze.
Cuna TSHKECTH M CWJIa BCEMHUPHOTO TATOTEHHUS. 3aKOH BCEMHPHOTO TATOoTeHus. llepBas
KOCMHMYECKasi CKOpOCThb. JIBmwkeHue rturaHeT W Manbix Ten ConHewyHoil cuctembl. Bec.
Hesecomocts. Cuinbl ynpyroctu. Cuiibl TpeHUs

Tema 1.3
3aKOHBI COXpaHEHUs
BMEXaHUKE

Conep:xanue yueOHOTro MaTepHaJia:

Wmnynec Tena. WMmynbc cuibl. 3aKOH COXpaHEHUS UMIIyjlbca. PeakTUBHOE JBUYKEHHE.
Mexanunueckass pabora u MomHocTh. Kunermueckas sHeprus. IloTeHumanbHas SHEprus.
3aKOH COXpaHEHMs] MEXaHM4eCKOM sHepruu. PaboTa CHlbl TSDKECTH U CUJIBl YIPYTOCTH.
[IpumeHeHHe 3aKOHOB coxpaHeHus. lcrmonb30BaHHE 3aKOHOB MEXaHUKU JUIsl OOBSICHEHUS
IBIDKEHUS] HEOECHBIX Tel U JUld pPa3BUTHS KOCMHUYECKUX HCCIIEIOBAaHUM, T'paHULIbI
IIPUMEHMMOCTH KJIACCUYECKOW MEXAHUKHU.
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Paznen 2. MoJiekyasipHasi pu3uka 4 TepMOANHAMHUKA

20

Tema 2.1 Conep:xaHue yueOHOIo MaTepHaJia: 4
OcHOBBI OcHOBHBIE MOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOW Teopuu. Pasmepbl U Macca MOJEKY]I U
MOJICKYJIIPHO- aToMoB. bpoyHoBckoe naBmxkeHue. CTpoeHue ra3oo0pasHbIX, >KMIKUX U TBEPHAbIX TeIl.
KHHETHIECKOH Wneanbublii ra3. J{aBnenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOH TEOPUHU
Teopun razoB. Temmeparypa U ee  u3MepeHue. AOCOMIOTHBIA  Hyldb  TEMIEPATYpBI.
TepMmoauHaMmuueckass IIkajna TteMmieparypbl. Temmepatypa 3Be3a. CKOpOCTH JBHKEHHS
MOJIEKYJI M MX HM3MEpEHuE. YpaBHEHHE COCTOSHUS MJI€albHOIrO rasza. M3omporecchl U ux
rpaduku. ['a30BbIe 3aKOHBI
JlaGopaTopHble padoThbI: 2
1. U3ydyeHue oAHOTO U3 U30MPOLIECCOB
Tema 2.2 Conep:xanue yue0HOro MaTepuaJia: 6
OcHoBbI Buyrpennsis sueprus. PabGora wu Ttemonepemada. KonmmdecTBO TEmOTHL. YpaBHEHHE
TEPMOJUHAMUKU terutoBoro Oananca. [lepBoeHayano TepmoanHaMuku. AnuadbaTHeii npouecc. Bropoe Havano
tepmoauHamuku. Tersosble nurarenu. KITJ temnoBoro nsurarens. OxpaHa npupoabl
Tema 2.3 Conep:xanue yueO0HOro MaTepuaJia: 4
ArperaTtHble Hcnapenne u xoHaeHcauus. HacblmeHHbIN map u ero cBoicTBa. OTHOCHTENbHAS BIAXKHOCTH
cocTosuusiBemectsa u | Bosayxa. Ilpubopbl ns ompeneneHus BIAXKHOCTH Bo3dyxa. Kumenme. 3aBHCHMMOCTH
bazoBbe TEMIEPATYphl  KHTICHAs  OT JaBieHUs. XapaKTepUCTHKA >KUIKOTO COCTOSHUSI BEIIECTBa.
TepexoI bmvwxauit nopsgok. IloBepxHocTHOoe HaTspkeHue. CmaunBanue. KanwuisipHble  sIBJICHUS.
XapakTepucTUKa TBEPAOT0 cOCcTOsiHUS BemlecTBa. Kpucrammueckue u amopgHble Tena
JlabopaTopHbie padoThbI: 2
2. OnpeneneHye BIaXKHOCTH BO3/1yXa
Kontpoabnas padora Ne 1 «MonekynspHast pusrka 1 TepMOAUHAMUKA 2

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Pazgen 3. DiekTpoAnHAMHKA

32

Tema 3.1
DNEeKTpUYECcKoe 1oJie

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEeKTpUYECKHUE 3apsiibl. DJIEMEHTApHBINA 3JIEKTPUUECKHUI 3apsil. 3aKOH COXpaHEHHs 3apsja.
3akon Kynona. Dnextpuueckoe noje. HanpspkeHHOCTh anexTpuueckoro mnois. [lpunnmmn
cynepno3uuu nosei. [[poBOJHUKM B 3JIEKTPUUECKOM IOJE. UIIEKTPUKH B JIEKTPUUECKOM
TIOJIE. [Tonspusanus JHUIJIEKTPUKOB. [Torenuman. Paznoctb MMOTEHLIAAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBs3b MEXKJYy HANPSIXKEHHOCTHIO M PA3HOCTHIO
MOTEHLIMAJIOB  JJIEKTPUYECKOro  MoJid.  DJeKTpoeMKocTb.  KonaeHcartopbl.  DHeprus
3apsKEHHOI0 KOHJeHcaTopa. [ Ipumenenne KonaeHcaTopoB

Tema 3.2
3aKOHEBI
OCTOSTHHOTOTOKA

Conep:xanue yueOHOro MaTepuaJia:

YcnoBusi, HEOOXOIUMBIE JJIS1 BOSHUKHOBEHHS W TOAJIEPKAHMUS JIEKTpHYecKoro Toka. Cuia
TOKa. DJIEKTpUYECKoe compoTuBieHue. 3akoH Oma juig ywactka uenu. [lapamnensHoe u
IIOCJIEZIOBATEIbHOE COEAMHEHUE IPOBOJHUKOB. PaboTa M MOIIHOCTH IOCTOSIHHOIO TOKA.
TennoBoe nelictBue Toka 3akoH Jxoyns—IJlenna. DnexkTpoaBHKyILas cujia UICTOYHHUKA TOKA.
3axon Oma 1l HOJTHOM 1ienH

JlaGopaTopHble padoThbI:
3. 3y4eHne 3aK0HOB I1OCIIE0BATEIBHOIO U NAapaJuIEIbHOTO COEINHEHUN IPOBOIHUKOB.
4. Usmepenue DJ1C 1 BHyTpEHHET0 CONPOTUBIICHHS HCTOUHUKA TOKA

N

Tema 3.3
DNeKTpUYECKUit
TOK BPa3JIMYHBIX
cpemax

Conep:xaHue yueOHOT0 MaTepuasa:

DNeKTpUYecKUid TOK B MeTalljlaX, B JJIEKTPOJIUTAaX, razax, B BaKyyMe. OJEKTPOJu3. 3aKoH
anektponusza Papanes. Buabsl ra3zoBbix paspsanoB. TepMosnexktpoHHas smuccus. [lmasma.
DNeKTpUYECKHil TOK B MONYyNpoBoaHUKaXx. COOCTBEHHAss M MpUMECHas MPOBOJUMOCTH. P-n
nepexon. [TonynpoBoanukosbsie mpubopsl. [IprMeHeHre moxynpoBOAHUKOB

Tema 3.4
MarnuTtHoe 1ose

Conep:xaHue yueOHOT0 MaTepuasa:

BekTop MHAYKIMM MarHuTHOTO nojis. B3zaumopeiictBue TokoB. Cuna Ammepa. [IpumeHnenne
cuiel Ammiepa. MarHuTHBINA TOTOK. J[eificTBHE MarHUTHOTO TOJISI Ha ABMXKYIUcs 3apsa. Cuna
Jlopenna. Ilpumenenmne cunbl JlopeHna. MarautHele cBolcTBa BemiecTBa. ConHe4Has
AKTUBHOCTH U €€ BIUSHHUE Ha 3eMit0. MarHuTHbIe OypH

Tema 3.5

Conep:xaHue y4eOHOTr0 MaTepuasa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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DIEeKTPOMarHuTH
AANHAYKIUA

SIBneHME 3IEKTPOMAarHUTHOM MHIYKIMM. 3aKOH 3JIEKTPOMarHUTHON uHaykuuu. IIpaBuiio
Jlenna. BuxpeBoe anekrtpuueckoe nose. DJ{C MHAYKIMM B JABWKYILIUXCS IPOBOJHUKAX.
SBnenne  camouHAyKuuu. MHAYKTUBHOCTb.  OHEpruss  MarHUTHOIO  MOJSI  TOKa.
DNEeKTPOMArHuTHOE T0JIe

JlaGopaTopHble padoThbI:

5. M3y4yeHue gaBieHus 3JIEKTPOMAarHiTHOM MHIYKIIUU 2
KountpoabsHas padora Ne2 «DnekTpudeckoe moje. 3aKoHbI MOCTOSIHHOTO ToKa. MaruutHoe nosie. DJIeKTpOMarHuTHasl 2
WHIYKIIHS
Pa3pnen 4. Kojie0aHus ¥ BOJIHBI 10 OK 01
Tema 4.1 Coaep:kaHue y4eOHOro MaTepuaia: 4 OK 02
Mexanunueckue I'apmonnueckue konebanusa. CBoOonHbIE MexaHUUeckue konebanus. [IpeBpaienue sHeprun OK 04
KoJIeOaHus U npu  KoJjeOaTembHOM JBM)KEHHUH. MaremMaTndeckuid MasTHUK. [IpyXKWHHBIA MasTHUK. OK 05
BOJTHBI Brinyxnennsie Mexannueckue kosebanus. Pesonanc. OK 07
[Tonepeunsie 1 MPOJOIBHBIE BOJHBI. XapaKTEPUCTUKUA BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U
€ro NpuMEeHEHNE
Tema 4.2 Coaepsxanue y4eOHOro MmarepuaJia: 6
OnekrpomarauTHele | CBOOONHBIE SJEKTPOMArHUTHbIE Kojebanus. [IpeBpareHue HsHepruum B KoJieOaTEIHLHOM
KoseOaHus M BOMHBI | KOHType. [leprnon cBOOOTHBIX eKTpuuecknx koynebanuii. @opmyna Tomcona. 3aryxaronue
AJIEKTPOMAarHuTHeIE KoyieOaHus. BbIHYXIeHHblEe 3JeKTpuueckue Kosiebanus. IlepemeHHbII
ToK. Pe3oHaHc B anexTpuyeckoil nenu. ['eHepatop mepeMeHHOro Toka. TpaHc@opMaTophl.
[Tonyuenue, nepeaaya v pacnpeesieHrue IEKTPOIHEPTUH.
DNEeKTPOMarHuTHhIE BOJIHBL. CBOMCTBA AJEKTPOMArHUTHBIX BOJH. OTKPBITHIMA
KoseOaTenbHbI KOHTYp. OnbiThl . I'epria. M300perenue pagno A.C. ITonosbim. [lonsiTHE O
aguocBsizu. [Ipunnun paarocszu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH
Pa3nen 5. Onruka 16 OK 01
Tema 5.1 Conep:xanue y4eOHOI0 MaTepuaJia: 4 OK 02
ITpupona cera Toueunslii McTOYHMK cBeTa. CKOPOCTb pPAcCHpOCTpPaHEHUs CBETA. 3AaKOHBI OTPaXXEHHUS H OK 04
npenomiieHus cBera. llpunnun [roiirenca. ConHeuHble W TyHHbIE 3aTMeHus. [lomHoe OK 05

OTpaXXCHUC. JIMH3EL HOCTpOGHI/Ie I/I306pa)KeHI/I}I B JIMH3ax. (I)opMlea TOHKOM JIMH3BI.

VBenunuenue auH3EL 1'71a3 kak onTtrdeckas cucteMma. OnTudyeckue HpI/I60pBI. Teneckomnsl
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JlaGopaTopHble padoThbI:

6. Onpenenenue noka3aTels MPEeTOMIICHUS CTEKIIa 2
Tema 5.2 Conep:xaHue yueOHOIo MaTepHaJia: 4
Bonnossie coiictBa | UHTepdepenius cBera. KorepeHTHOCTh CBeTOBbIX Jydel. HHTepdepeHIHMs B TOHKHX
cBETa wienkax. Kompia Helorona. HMcenonb3oBanue wuHTepdepeHIMH B HayKe W TEXHHKE.
Hudpakmus cera. Judpakius Ha ey B MapauieNbHbIX JTydax. JudpakiunoHHas pemerka.
[Monspusanus nonepeunbix BoJH. [lomsapuzanms ceera. [lomsapounsl. ucnepcus ceera. Bubl
u3nydennii. Bunper cnektpoB. CrekTpsl ucnyckanus. Crnektpsl norjomieHus. CrneKkTpaabHbIi
anamu3. CriekTpainbHBIE KIAcChl 3Be3/A. YibTpaduoneroBoe wuziaydeHue. HHppakpacHoe
n3nyyenue. PentreHoBckue nyun. MX mpupoma u coictBa. Illkama 351eKTpOMarHUTHBIX
W3JTy4YEHHU I
JlaGopaTopHble padoThbI:
7. Onpenenenye ATMHBI CBETOBOW BOJIHBI C TOMOIMIBIO TU(PAKIIMOHHON PEIIETKU 2
KontpoabHas padora Ne 3 «Kosnebanus u BonHbl. OnNTHKA» 2
Tema 5.3 JIBU>KEHHE CO CKOPOCThbIO cBeTa. [locTynaTsl T€OpUHM OTHOCUTENIBHOCTH M CIEACTBUSI U3 HUX. 2
CrnennanbHas WHBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBsa3b MacChl U SHEPTUU
Teopus CBOOOIHOM YaCTHUIIbl. DJIEMEHTHI PEISITUBUCTCKON JUHAMHUKU
OTHOCHUTEJIbHOCTH
Paznen 6. KBanToBasi pusuka 10 OK 01
Tema 6.1 Copep:kanue yueOHOro MaTepuaJa: 4 OK 02
KBanToBas KBanroBas runoresa [1nanka. TennoBoe uzinyyenue. KopnyckynsipHO-BOJTHOBOM JyaJIU3M. OK 04
OITHUKA ®dotonsl. ['unoresa ae bpoitsist 0 BOTHOBBIX CBOMCTBAxX yacTuil. /[aBneHne ceera. XUMHUUECKOE OK 05
neiictue ceera. OneiTel [1.H. Jlebenea u H.M. BaBunosa. ®otorddext. YpaBHeHue OK 07
OnHiuTeiHa 1 porodaddekra. [Ipumenenue horordpdexra
Tema 6.2 Coaeprxanue yuyeOHOro marepuaJia:
@usnka aToMa u Pa3BuTue B3MIS70B HA CTPOCHHUE BellecTBa. Monenu CTpOCHHST aTOMHOTrO sjapa. SAaepHas 4

aTOMHOTO siIpa

Mozaenb atoma. Omeitel 3. Pezepdopna. Monens aroma Bogopona mo H. bopy. KBanToBsie
noctynatel  bopa. Jlazepsl. PanMoakTMBHOCTB. 3aKkOH  paJMOAKTHUBHOTO  pacnaja.
PannoaktuBHbie ipeBpamieHus. CrocoObl HAOMIOACHUS W PETHCTPALIUN 3aPSHKEHHBIX YaCTHII.

Crtpoenue atroMHoOro sanpa. Jledhekr maccel, SHEpPrus CBA3M U YCTOMYMBOCTb aTOMHBIX SZEp.
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SAnepHple peakuuu. SnepHas 3HeEpreTHka. OJHEPreTUUECKUHM BBIXOJ SJACPHBIX PpPEaKLUM.
NckyccTBeHHass paaunoakTUBHOCTh. Jlenenue Tskenbix snaep. LlenHas saepHas peakuus.
VYupasnsemas nenHas peakuus. SAnepHsiii peakrop. TepmosiepHblii CUHTE3. DHEPrHsl 3BE3 ..
[lonydeHue paavMOAaKTUBHBIX H30TONOB M HMX IPUMEHEHHE. buosiormdeckoe IeHCTBHE
paZvOaKTUBHBIX M3JIyY€HUH. DJIeMEHTAapHbIC YaCTULIbI

Kontpoinbnas padora Ne 4 «KBanToBas ¢uzuka» 2
Pa3nen 7. Ctpoenue Beenennoii 6 OK 01
Tema 7.1 Cojepsxanue yueOHOI0 MaTepHaJIa: 2 OK 02
Crpoenne Conneunoii| Conneunas cucTema: IUIaHETHI U MaJlble Tena, cucteMa 3emus—JlyHa OK 03
CHCTEMBI OK 04
Tema 7.2 Coaep:xkaHue y4eOHOro MmaTepuaJia: 2 OK 05
Opomouus Beenennoit Crpoenne u ssomonusa Connna u 3831, Knaccudukanus 3BE31. 3BE3ALI M MCTOYHUKH MX OK 07
PHEPTUH.
l"atakTuka. CoBpeMEeHHBIE MTPEACTABJICHHS O CTPOCHUH M 3BOJIIOIINK BeeneHHoit
JlaGopaTopHble padoThbI:
8. MzyueHue kapThl 3Be3AHOTO HEOa 2
IIpome:xyTounasi arrectanusi: 1uddepeHIInpOBaHHBIN 3a4eT
Bcero: 108
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3. YcaoBus peaju3zanuu NporpaMmmbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI

3.1. MarepuajibHO-TeXHUYECKOE 00ecredeHue

Peanuzanust yueOHON TUCHMIUIMHBI TpeOyeT HaJW4us Yy4eOHOTO KaOuHeTa

«Duszukan
O6opynoBanne yueOHOTO KaOMHETA:
1. Hudposas naboparopus 1o GpusnKe AN yUUTEIS;
2. Hudposas nabopatopust no pU3MKe A yUCHUKA;
3. Becnl Texnuueckue ¢ pa3sHOBECAMU;
4.  KowmmekT amns 1abopaTOpHOTO MPAKTUKyMa MO ONTHKE;
5. KowmrmekT amst 1abopaTopHOro IpakTHKyMa MO0 MEXaHHKE;
6. Kowmmuekrt ans 1abopaTopHOTO MPaKTHKyMa MO MOJIEKYJISIPHON (U3MKE U
TEPMOAUHAMHUKH;
7.  Kowmmuekt ans 1ab0paTopHOro MNpaKTHUKyMa IO 3JIEKTPUYECTBY (C
TeHEepaToOpoOM);
8. Kommuexkt ans u3ydeHHs BO30OHOBISIEMBIX HCTOYHUKOB  HHEPIHU
(conHEYHOM, BETPOBOW 3HEPruu, OMO-, MEXAaHUYECKON M TEPMORIEKTPUUECKON
OHEPTETUKH );
9. AwmmepmeTp 1a00paTOPHBIIA;
10. BonbT™eTp 1a00paTOpPHBIA;
11. KonopumeTtp ¢ HAOOPOM KAIIOPUMETPUUYECKHUX TET;
12. TepmomeTp 1a00paTOPHBIN;
13. KommuiekT i u3y4eHusi OCHOB MEXaHHUKH, THEBMATUKHU U BO30OOHOBIISIEMBIX

HCTOYHHUKOB SHCPTHH,

14. Bapomerp-anepoun;

15. byiok nutaHus peryaupyeMblii;

16. Be0-kamepa Ha MOJBMYXKHOM INTATHBE;

17. Bwupaeokamepa 1151 pabOThHI C ONITUYECKUMH TPUOOpPaAMU;

18. T'enepartop 3BYKOBOIi;

19. Turpomertp (ricuxpomerp);

20. T'py3 HaOopHBIN;

21. JluHamMoMeTp JE€MOHCTPAIIMOHHBIA;

22. Komruiexr MOCY bl JIEMOHCTPAIMOHHON c
MIPUHAJICKHOCTSIMHU;

23. MaHoMeTp XKHIKOCTHON T€MOHCTPAITMOHHBIN;

24. MeTtp AE€MOHCTPALlMOHHBIH;

25. Mukpockon J1eMOHCTPALIMOHHBIH;

26. Hacoc BakyymubIit KomoBckoro;

27. CTOJIHK IIOIBEMHBIN;

28. llltaTuB neMOHCTPAIMOHHBIN (DH3NUSCKUIA;

29. DJEeKTPOIUINTKA,

30. HabGop nemMoHCTpaIrMOHHBIN TT0 MEXaHUYECKUM SBJICHHSIM;
31. HabGop neMoHCTpaIrMOHHBIN MO0 TUHAMUKE BPAIIATEILHOTO JIBIKCHHUS;
32. Habop JEMOHCTPALlMOHHBIN o MEXaHUYECKUM
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KOJICOAHUSIM;

33. Habop n1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;

34. Benepko Apxumena;

35. MasgTHuk MakcBena;

36. HaGop ten paBHOro 00beMa;

37. HaGop Ten paBHOM MaccCh;

38. Ilpubop s AeMOHCTpaIy aTMOC(EPHOTO TaBICHUS;
39. Ilpu3sma, HAKJIOHSIOIIASCS C OTBECOM;

40. Ppryar 1eMOHCTPAIMOHHBIN;

41. Cocynbl cooOIaromumecs;

42. CrakaH OTJIMBHON JEMOHCTPAIlMOHHBIN;

43. TpyOka HeroToHa;

44. ap ITackans;

45. HaGop JeMOHCTPAIlMOHHBIA 10 MOJEKYJISIPHONH (U3MKE U TEIJIOBBIM
SIBJICHUSIM;

46. HabGop neMoHCTpaIMOHHBIN 10 Ta30BBIM 3aKOHAM;

47. Habop KanuuisipoB;

48. TpyOxa st IeMOHCTPAIIMK KOHBEKIIUU B KUJKOCTH;
49. [lunuHApPHI CBUHIIOBBIE CO CTPYTOM;

50. Ilap ¢ konbLOM;

51. BBICOKOBOJBTHBIN UCTOYHUK;

52. Tenepatop Ban-ne-I'paada;

53. Jlosumertp;

54. KamepToHbI Ha PE30HAHCHBIX SAIIUKAX;

55. KomrmiekT mpuOOpoB M NPUHAMICKHOCTEH JJIsi JEMOHCTpAllMd CBOWMCTB

QJICKTPOMArdHuTHBIX BOJIH,

56. Kommiekt mpubOpoB s U3y4YeHUs TMPUHLIUIOB pajuolpueMa U
paauornepeaayn;

57. KoMmriekT mpoBOIOB;

58. Marnur nyrooOpa3HbIi;

59. Marsur nosocoBot JeMOHCTPAIIMOHHBIN;

60. Mammna sneKTpodopHasi;

61. MasTHUK IEKTPOCTATUUECKHUIA;

62. HabGop mo n3y4eHuto MarHuTHOTO TOJIs 3eMIIH;

63. HabGop nemMoHCTpaIrMOHHBIN IO MATHUTHOMY ITOJTFO KOJIBIICBBIX TOKOB;
64. HaOop 1eMOHCTpPaIIMOHHBIN 11O TOJTYIIPOBOJHUKAM;

65. Habop nemMoHCTpalMOHHBIN MO OCTOSIHHOMY TOKY;

66. HabGop neMOHCTpallMOHHBIA MO AJIEKTPUUECKOMY TOKY B
BaKyyMe;

67. HabGop neMoHCTpaIiMOHHBIN TIO AJIEKTPOIMHAMUKE;

68. Habop nns neMoHCTpaIuu MarHUTHBIX TOJIEH;

69. Habop nis AeMoHCTpaIuy MIEKTPUIECKUX MOJICH;

70. Tpanchopmartop ydeOHBIH;

71. TIlamouka CTEKJISIHHAS;
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72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.

Uc
85
86

ITanouka »00HUTOBA;

[Tpu6op JleHia;

CTpesiku MarHUTHBIE Ha IITATUBAX;

CynTaH 3J1€KTpOCTaTUUYECKU;

I TaTUBBI H30IMPYIOIINE;

DNEeKTPOMarHuT pa3oopHbIN;

Habop neMoHCTpaliOHHBIN 110 TEOMETPUUECKOMN ONTHKE;
Habop neMOHCTpallMOHHBIH 110 BOJIHOBOM OITHKE;
CrneKTpoCKoIl ABYXTPYOHBII;

Habop criekTpanbHbIX TPYOOK C UCTOYHHUKOM MUTAHUS;
YcranoBka juist u3ydeHus Gporodddekra;

Habop aemoHcTpanoHHsIi 110 noctossHHOM [ linanka;
KoMmiekt  HarinsgaHelx 1MOCOOMH Il MTOCTOSIHHOTO
IIOJIB30BAHUS;

. Kommniekt noptperoB 1151 ohopmiieHUs: KaOMHETa;

. Kommiekt 7eMOHCTpallnOHHBIX Y4€OHBIX TaOIHII.

[Tpu Hanmuuuu HEOOXOIUMOTO O0OPYAOBAHUS 3aHATUS MO (PUBUKE B HEKOTOPBIX
CJIy4asiX MOTYT MPOBOJIUTHCS B MUMEIOIIMXCS B 00pa30oBaTEIbHOM OpraHU3aINU
MaCTEPCKUX W JabOpaTOpHsIX.

©o 0k w

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

OCHOBHBIC HCTOYHUKH

1. KacesnoB B. A. NnmoctpupoBanHblil atinac no ¢usuke: 10 kmacc. — M.,
2020.

2. KacesnoB B. A. WnmtoctpupoBansbiid atnac mo ¢gusuke: 11 kmacc. — M.,
2020.

3. ®@upcor A. B. ®usnka mis npodeccrii ¥ CeuaibHOCTeH TEXHHYECKOTO U
€CTEeCTBEHHOHAy4YHOro nmnpoduiieid: ydyeOHMK [Jii  oOpa3oBaTeIbHBIX
yUpexJIeHuil cped. mpod. oopazoBanus / nmon pena. T. . Tpopumooit. —
M., 2018.

Iepeyens UHTEPHET-pEcypcoB

. www.fcior.edu.ru (denepanbHbiii HEHTP WHPOPMAITMOHHO-00PA30BATEIHHBIX

pPECYPCOB).

www.dic.academic.ru (AxanemMuK. CrnoBapu u SHITUKIIOTIC/IHH ).
www.booksgid.com (Books Gid. DnexkrponHas 6ubanorexa).
www.globalteka.ru (I'mo6anreka. I'mob6anpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Enunoe okHO gocTyna Kk 00pa3oBaTelbHBIM pecypcam).
www.stbooks.ru (JIydias yaeOHas murepaTypa).

www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbIi mOpTan. [{OCTYNHOCTS,
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Ka4yecTBO, 3 (HEKTUBHOCTB).

~

www.ru/book (DnexkTpoHHas OUOIMOTEYHAs CUCTEMA).

8. www.alleng.ru/edu/phys.htm (OOpazoBarenbnubie pecypchl HWuTepHeta —

duznka).

9. www.schoolcollection.edu.ru (Equnas komiekuus mu@poBbIx 00pa3oBaTeIbHBIX

pecypcoB).

10.https//fiz.1september.ru (yueOHO-MeTOMUECKas TazeTa «DU3UKAY).

11.www.nt.ru/nl/fz (HoGeneBckue naypearts o pusuke).

12.www.nuclphys.sinp.msu.ru (Snepras ¢usuka B HTEpHETE).
13.www.college.ru/fizika (ITogroroska k EI'D).
14.www.kvant.mccme.ru (Hay4HO-TIOMYJIAPHBIA (HU3UKO-MATEMAaTHUECKHUI KypHaT
«KBaHT»). www.yos.ru/naturalsciences/html (ecTecTBeHHOHAYUHBIN KypHAT IS
Mostoaexu «IlyTe B HayKy»).

4. KoHTpOJIb ¥ OlIeHKA Pe3yJIbTATOB OCBOEHHs 0011e00pa30BaTe/IbHOM

AUCHUIIJINHbI

KOHTpOJIb H OHICHKaAa PpE3yJIbTaTOB OCBOCHUMA yLIC6HOI>'I AU CTIUITIINHBI
OCYHICCTBILIIOTCA IIPCIIOAAaBATCIICM B IIPOHOCCCC IIPOBCACHHUSA IIPAKTHYCCKHX

3aHATHI HW  Ja0OpaTOpHBIX padoT,

TECTUPOBAHMS,

a TaKXKXC BBIIIOJIHCHUA

O6y‘—IaIOHII/IMI/IC$[ HHAUBUAYaJIbHBIX 3aHaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\/'I.

Pa3JIMIHBIM KOHTCKCTaM

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temer 7.1, 7.2

OK 02. Hcnons3oBath
COBPEMEHHBIE CpencTBa
TIOUCKA, aHaJIM3a u
WHTEpIIpEeTai WHHOPMAITUN
u nH(pOpMallMOHHbIE
TEXHOJIOTUH TSI BBITIOTHCHHUS
3a1a4 npo¢eCcCuOHATHHOM
JeSATEIEHOCTH

Pasmen 1. Temsr 1.1., 1.2, 1.3

Pasnmen 2. Teme1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3,

3.4, 35.
Pasgen 4. Temsr 4.1., 4.2.

Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pazpen 6. Temsr 6.1.,
6.2.
Pazgen 7. Temsr 7.1,
7.2

OK 03. IlnmanupoBarb Hu
peann30BbIBATH

Pasmen 1. Temsr 1.1., 1.2, 1.3

Pasnen 2. Tems1 2.1., 2.2., 2.3.

Kox m HammenoBanmne Paznen/Tema Tun ouneHoYHbIX
¢opmupyembIx MeponpHUATHH
KOMIIeTeHIU I

OK 01. Beibupats crnoco6sr | Pasmen 1. Temsr 1.1.,1.2, 1.3 .

pemeHus sajad | Paszen 2. Temsr 2.1, 2.2, 2.3, | YCTHPIM OTIPOC
npodeccuoHaIbHON Paznen 3. Tems1 3.1.,3.2.,3.3., | ~ (ponTanbHbIHONpOC;
eI TENTbHOCTH 3.4., 3.5. - OILICHKa  KOHTPOJIbHBIX
MPUMEHUTENBHO K | Pasnen 4. Tems 4.1., 4.2. pabor;

- HaOJIOAEHME 3a XOIOM

BBITTOJTHEHUS
1a00paToOpHBIX paboT;
- OIICHKa BBITTOJIHEHUS

1a00paToOpHBIX paboT;
- OIIEHKAa  MPaKTUYECKUX

pabot pemrenust
Ka4C€CTBCHHBIX, PpPaCYCTHBIX
3a/1a4);

- OILICHKa TE€CTOBBIX
3aJlaHuM;

- HaOJIOAEHME 3a XOIOM
BBIIOIHEHHUS

WHIVUBUAYAIBHBIX TPOEKTOB
A OIIEHKAa BBIIOJHEHHBIX
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cOOCTBEHHOE

npodeccnoHanbHOE u
JIMYHOCTHOC pasBUTHUC,
NPEAIPUHUMATENBCKYIO

ACATCIIBHOCTD B

npodeccuoHanbHOR cdepe,
UCIIOJIb30BAaTh 3HAHUS IO
(UHAHCOBOH TPaMOTHOCTH
B Pa3JIMYHBIX )KU3HCHHBIX

Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4.,35.
Pazgen 7. Temsr 7.1, 7.2

CUTYaIUSIX
OK 04. Oddexrusno | Pasngen 1. Temsr 1.1., 1.2, 1.3
B3aMOJENCTBOBATH u | Paszgen 2. Temsr 2.1., 2.2., 2.3.

paboTaTh B KOJJICKTUBE U

Pasnmen 3. Temsr 3.1., 3.2., 3.3,,

KOMAaHJIE 3.4., 3.5.
Pasnen 4. Temsr 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems1 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 05. OcymectBiarh | Pazgen 1. Temsr 1.1., 1.2, 1.3
YCTHYI0O M IUCbMEHHYIO | Paznen 2. Temsr 2.1.,2.2., 2.3.
KOMMYHHUKAIUIO Ha | Paspen 3. Temsr 3.1, 3.2., 3.3,,
rocy/1apCTBEHHOM as3eike | 3.4., 3.5.
Poccuiickoit  ®enepanuu ¢ | Pasgen 4. Temsr 4.1., 4.2.
y4eTOM ocobenHocreit | Paznen 5. Tems! 5.1., 5.2., 5.3.

COLIMAIIBHOTO U KYJIBTYPHOI'O
KOHTEKCTa

Pa3nmen 6. Tems1 6.1., 6.2.
Pasznen 7. Temr1 7.1, 7.2

OK 07. CogaelictBoBaTh
COXPAHEHUIO OKpYXKaromien
Cpelbl,
pecypcocOepexeHmIo,
NPUMEHITh  3HaHUS 00
W3MEHEHUU KJIMMara,
MPUHIMIBL  OEpEeXIUBOTO
MIPOU3BO/ICTBA, () (PEKTUBHO
JIENICTBOBATh B
Ype3BBIYAITHBIX CUTYAITHSIX

IIK  2.1.  OcymecTBisaTh
OpraHHU3aLOHHOE
obecriedeHrne TPOU3BOACTBA
MPOAYKTOB  TIMTAaHUS U3
pacTUTENILHOTO  CHIpbSl  Ha
aBTOMAaTH3MPOBAHHBIX
TEXHOJIOTHYECKUX JTMHUSX.

Pasgen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasnmen 3. Temer 3.1., 3.2., 3.3,,
3.4.,3.5.

Pasgen 4. Temsr 4.1., 4.2.
Paspgen 6. Temsr 6.1., 6.2.
Pasznen 7. Temu1 7.1, 7.2

MIPOEKTOB;
- OLEHKa
JOMAaIIHUX
CaMOCTOSITENIbHBIX Pa0OT;

BBITIOJTHCHUA

- HaOJNIOJAECHUE U OLCHKA
peleHus Keiic-3a1ay;

- HaOIIo/IeHHe U OLEHKa
JIETTIOBOM UTPBI;
- JIuddbepenunupoBaHHBII

3a4€CT

26




