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1. ObIIIAA XAPAKTEPUCTHUKA PABOYEM INPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI « PU3UKA»

1.1. MecTro IMCHUILVIMHBI B CTPYKType oOpa3oBartenbHoii mnporpammbl CIIO:
OO6meoOpazoBaTenbHas AUCHMIUIMHA «DU3MKa» SBISETCS 00sA3aTENbHOW  YacThIO
00111e00pa30BaTeNbHOTO IMKIa 00pa3oBaTeIbHONM Mporpammbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenmanbHocTH 15.02.16 TexHOMOT U MAIIMHOCTPOCHUS.

1.2. llesiu ¥ mUIaHMpYeMble Pe3yJbTaThl 0CBOEHMS TUCIIUIIMHBI:
1.2.1. Hean nucMNJINHbI:

ConeprxkaHue porpaMMbl 00IIe00pa30BaTEIHFHON TUCIUTITNHBI Dr3nKa
HaIpaBJIeHO Ha JOCTHXKEHUE CIEAYIOMIMX eeH:

e  (QopMupoBaHuE WUHTEpeca M CTPEMJICHUS OOYyYalolUXCsi K HaydYHOMY
U3YYCHUIO PUPOIBI, PA3BUTHE UX MHTEIIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

e  pa3BUTHE peCTaBICHUN 0 HayYHOM MeToJ1e HO3HAHUS
U (GOpMUPOBAHUE UCCIIEAOBATEIBCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUsS KaK pe3yibTaTa M3Y4YeHHs] OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e  (opMupoBaHHE YMEHUN OOBICHSITH SBJICHUS C MCIOJIBb30BAaHUEM (PU3UUYECKUX
3HAHUU U HAYYHBIX JOKA3aTeNbCTB;

e  (dopMmupoBaHHE TMPEACTABICHUN O poinu (UMUMKW AN Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTmkeHne HTUX LeJell oOecreyrBaeTcsl pELIEHHUEM CIEeIYIIMX — 3ajad
B IIpoliecce U3yUeHUs Kypca (PU3MKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus:

e  MpuoOpeTeHre CUCTEMBI 3HAHUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHUSX, BKJIIOYAsl MEXAHUKY, MOJIEKYJSIPHYIO (HU3HKY, 3JIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPUBUKHU;

e  (opmupoBaHHE YMEHHH OPUMEHATD TEOPETUUECKHE 3HAHUSA
Ui OObSICHEHUS (PU3UYECKUX SBICHUN B MPHUPOAE U JUISl MPUHATHS NPAKTHUECKUX
pEIIEHNI B TOBCEAHEBHOM KU3HU;

®  OCBOGHHE CMHOCOOOB pELICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Moaenblo, 3a7ad, [OAPA3yMEBAIOUIMX CaMOCTOATEIbHOE  CO3JaHue

(bu3nYECKO MOJIeNTH, COOTBETCTBYIONICH YCIIOBHUSAM 3a/1a4H;



® [IOHMMaHHE (PU3NYECKUX OCHOB M NPHUHIMIOB JEUCTBUS TEXHHUYECKUX
YCTPOWCTB Y TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;

®  OBJAJICHUE METOaMHU CaMOCTOSATEILHOTO TJIaHUPOBAHMUS
U MpoBeJeHUs1 (PU3MUECKUX HKCIIEPUMEHTOB, aHalM3a W HHTEpIpPETaluu UHPOpMaIUU,
oTpesieNIeHus TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

®  CO3/IaHHME€ YCJIOBHM Il Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOU J1€ATEIbHOCTH.

1.2.2. Ilnanupyemblie  pe3yJbTaTbl  OCBOeHHS  001Ie00pa3oBaTebLHOM

aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oo6mue xomnereniuu (nanee — OK) u npodeccuonansubie kommnereHnuu (nainee — [1K)
OI'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMH, METANPEIMETHBIMHU W MPEIMETHBIMU
pe3yJbTaTaMmu oOy4eHUs 6a30BOrO YpOBHS (mamee — [1PG)

®I'OC COO npencraBieHbl B TAOIUIIE:

Oo0uume u ILi1anupyembie pe3y/abTaThbl 00y4eHUs

npodeccuoHaIbLHbIE Oo6uue’ JMCUUIIMHAPHBIE

KOMIIETCHI MU

OK

OK 01. Beibupats criocoOsl B yactu TpynoBoro Bocniutanusi: | -[IP6 1.ChopmupoBaHHOCTD

pereHus 3a1a49 - TOTOBHOCTB K TPYZY, OCO3HaHHE npeCTaBICHUN 0 ponu

npodeccuoHaIbHON LIEHHOCTH MacTepCTBa, TPYJ0I00ue; | 1 MecTe (PU3UKU U aCTPOHOMHUH B

NEeATEIbHOCTU - TOTOBHOCTh K aKTHUBHOU COBPEMEHHOM HAy4dyHON KapTUHE

MPUMEHUTEIBHO K JeSITeIbHOCTH TEXHOJIOTUYECKOM 1 | MUpa, O cHCTeMOooOpa3yromei

Pa3IMYHBIM KOHTEKCTaM. COLMATbHOW HAIPaBICHHOCTH, ponm  (GU3MKH B Pa3BUTHU
CHOCOOHOCTh MHUIIUMPOBATH, €CTeCTBEHHBIX HayK, TEXHHUKH
TUTAHUPOBATh U CAMOCTOSITEITEHO U COBPEMEHHBIX TEXHOJOTHH, O
BBINOJIHATH TaKyIO JIeSTEIbHOCTD; BKJIa/1e poccuiickux
- HHTEpEC K pa3IndHbIM chepam U 3apyOeXHBIX yYEHBIX-(U3UKOB
npo¢eCCHOHATBHOM 1EATENbHOCTH. | B pa3BUTHE HAyKH; MOHHMaHHE
OBiaeHue yHUBEpCAJIbHbIMU duznueckoit CYLIHOCTH
Y4eOHBIMH MO3HABATEIbHBIMHU HaOJII01aeMBIX SIBIICHUN
AefiCTBUSIMU MHUKpPOMHpA,  MakpoMupa W
0) 6azoBble JJornyecKHe AeCTBUS: | METaMUpa; TOHUMAaHUE  POJIH
- CAMOCTOSTENIEHO (pOpMYyITHUpOBaTh | ACTPOHOMHH B MPAKTHYECKOU
U aKTyaJIu3UpOBaTh NMpoodIiemMy, JeSITebHOCTH YyejloBeKa U
paccMarpuBaTh €€ BCECTOPOHHE; JlaJbHEeNIeM HAy4HO-
- yCTaHaBJIMBATh CYIIECTBEHHBIN TEXHUYECKOM Pa3BUTHH, POIHU
NIPU3HAK WIA OCHOBAHHS IS bu3uKu
CpaBHEHMsI, KJIacCU(UKALIUHU U B (OpPMHpPOBAaHUU Kpyroszopa H
0000111eHus; (GYHKIIMOHAIBHOW T'PaMOTHOCTHU
- OTIPENIENSATh LENU AEATEIbHOCTH, 4eJoBeKa JUIst peLeHus
3aJaBaTh MapaMeTPhl U KPUTEPUHU UX | TIPAKTUICCKUX 3a]1a9;
JIOCTHKEHMUS,; -11P6 2.ChopMHpPOBaHHOCTH




- BBISIBJIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B paCCMaTPUBAEMBbIX
SIBJICHUSX

- BHOCUTbh KOPPEKTHUBHI B
JIeSITeJIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIETISIM,
OIICHUBATh PUCKHU MOCIEACTBUI
JIeSITCIIbHOCTH;

-pa3BUBATh KPEATUBHOE MBIILICHUE
[IPH PEIICHUH YXKU3HEHHBIX MPOOIIeM,
0) 0a30BbIe HCCJIEN0BATEIbCKHE
JelcTBUA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIEN0BATEIbCKON U IIPOEKTHON
JIeATEIIbHOCTH, HAaBbIKAMH PEILICHUS
poOJIeM; BBISBIISATH IPUIMHHO-
CIIeICTBCHHBIC CBSI3U U
aKTyaJIM3upOBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHNUs,
HaXOJIUTh apPTyMEHTHI JJIs
JI0Ka3aTelIbCTBA CBOUX
YTBEPKJICHHH, 3a7]aBaTh TapamMeTphl
Y KPUTEPUU PEIICHUS,

- aHAJIM3UPOBATH MOJTYUYEHHBIE BXOJIE
pelIeHus 3a1a4M pe3yJIbTaThl,
KPUTUYECKH OLEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh
M3MEHEHUS B HOBBIX YCIIOBMSIX;

- YMETb MePEHOCUTH 3HAHUSI B
MTO3HABATENIbHYIO U MPAKTHYECKYIO
0071aCTH >KU3HEIEATEITEHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIJIBUT'AaTh HOBEIC HUJICH,
npeasiaraTh OpUruHaIbHBIC
MOJXO/IbI U PEIIEHUS; CIOCOOHOCTD
WX TIPUMEHEHUS Ha TIPAKTHUKE.

YMEHHI pacro3HaBaTh
busnueckue sBIeHus (IPOIECCH)
U OOBSACHATP HUX HAa OCHOBE

I/I3y‘-IeHHBIX 3aKOHOB:
paBHOMEPHOE u
PaBHOYCKOPEHHOE

IPSIMOJIMHEHHOE IBHKEHHE,
cBOOOIHOE nmagcHue Tell,

JBUKCHHE  II0  OKPY)KHOCTH,
WHEpLUs, B3aUMOJECHCTBUE TEll,

KoJIeOaTebHOe JIBIDKEHUE,
PE30HAHC, BOJHOBOE [BH)KCHUE;
nuddy3us, OpOYHOBCKOE

JIBIDKCHUE, CTPOCHHUE KHKOCTEH
M TBEpIbIX TeN, H3MCHCHHE
o0beMa Tel TpU HarpeBaHUH

(oxXmakIeHHH ), TEIIJIOBOE
paBHOBecCHE, ucrapeHue,
KOHJICHCAIIHS, TUIABJICHUE,
KPUCTAILTH3AIHS, KHIICHUE,
BJIQKHOCTh  BO3lyXa,  CBS3b

CpPEIHEW KWUHETUYECKOM JHEpruu
TEIUIOBOTO JIBUJKEHUS MOJIEKYJ C
a0CONIOTHOM TEMIEPATypoil,
IIOBBILICHUE JaBIEHUS Ta3a IpHU
€ro HarpeBaHuu B 3aKPHITOM
cocyne, CBSI3b MEXy
napaMeTpaMM COCTOSIHMS ras3a B
U30IIPOLIECCAX; ANEKTpU3ALUS
TE€J, B3aMMOJCHCTBUE 3apsl0B,
HarpeBaHue  MPOBOJHHKA  C
TOKOM, B3aUMOJECCTBHE
MarHuToB,  3JEKTPOMarHUTHAs
MHAYKIIHS, 1€HCTBUE MAarHUTHOTO
1OJIi Ha TPOBOJHUK C TOKOM H
JBUKYIIUICS 3apsn,
3JIEKTPOMAarHuTHbIE KOJIeOaHUs U
BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHe CBETa,
OTpakeHHUE, IIPEIOMIIEHUE,
uHTepdepeHms, aUbpakuus Hu
NOJIIpU3alusl CBETa, JUCHEPCHS

CBETa; (boTorNEeKTpUYECKUI
3¢ ¢eKT, CBETOBOE JaBJICHHUE,
BO3HUKHOBCHUEC JIMHEWYATOTO

CHeKTpa aromMa BOJI0pPO/IA,
CCTCCTBCHHAsA H I/ICKyCCTBeHHaH
Paau0aKTUBHOCTD;

-ITPG 3. Bnanenune
OCHOBOIIOJIAararolIuMHI
(1)PI31/I‘-I€CKI/IMI/I IIOHATUAMNU nu
BEJINYMHAMH,
XapaKTePU3YIONUMU (HU3NIECKUE
MPOLIECCHI (CBsI3aHHBIMH c
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MCEXaHUYCCKUM JBHWXKXCHHUEM,

B3aUMOICHCTBHEM Tell,
MEXaHUYECKUMH KOJICOAHHSIMH MU
BOJHAMH, aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM
BEIIIECTBRA, TEIIIOBBIMU
MPOIECCaMM; DIICKTPUUYECKUM U
MarHUTHBIM MOJSIMH,
BJIEKTPUYECKUM TOKOM,
ANEKTPOMATrHUTHBIMHU

KOJIEOAHUSIMHU Hu BOJIHAMU,
ONTUYSCKUMU SIBIICHUSIMU,
KBaHTOBBIMU SIBJICHUSIMU,
CTPOEHUMEM aTOMa M AaTOMHOTO
anpa, PaIMOaKTUBHOCTHIO);

BJIaJICHHE OCHOBOIIOJIAraloIUMHU
ACTPOHOMHUYECKUMHU TTOHATHUSIMH,
MTO3BOJISTIOIIIUMH
XapaKTepU30BaTh MPOIIECCHI,
MPOUCXO/SIIINE Ha 3Be3/Iax, B
3BE3IHBIX CHCTEeMaXx, B
MEKTaJaKTUYECKOM cpene;
JIBIOKCHHUC HeOECHBIX Ten,
9BOJIOLMIO 3B€311 U BeelneHHoid;
-I1PG 4. Biragenue
3aKOHOMEPHOCTSAMH,  3aKOHAMHU
U TEOpUsIMU (3aKOH BCEMHPHOTO
taroreHus, I, II u III 3axkoHBI
Herorona, 3akoH coxpaHeHUs
MEXaHUYECKOW DHEpPruu, 3aKOoH
COXpaHEHUS WUMITYJIbCA, TIPUHITUTI
CYNEpHO3UINN  CHJI, MPUHIUI
PaBHOIIPABHOCTH HWHEPIHAIBHBIX
CHUCTEM OTCYETa; MOJEKYISIPHO-
KHHETHYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€  3aKOHBI,
MEpBbI 3aKOH TEPMOJIMHAMUKHY;
3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsja, 3aKOH
Kynona, 3akon Oma a1 ydacTka
menu, 3akoH OMa I HOIHOM
JJEKTPUYECKOM  1eNu, 3aKOH
Jxoyns - Jlenmna, 3aK0H
3JEKTPOMarHUTHOW  MHAYKIIHH,
3aKOH  COXpaHEHWs  DHEPTUH,

3aKOH MPSIMOJIMHEHHOTO
pactpocTpaHeHHs CBeTa, 3aKOH
OTpaKEHUS CBETA, 3aKOH

IpCIOMIICHUSA CB€Ta, 3aKOH
COXPAaHCHUMA OHCPTHu, 3aKOH
COXpaHCHUA HMITYJIbCa, 3aKOH
COXPAaHCHUMA SJICKTPUYICCKOTO
3apsaa, 3aKOH COXpPaHCHUA
MacCcCOBOIr'o 4ucCjia, IIOCTYJIATbI




bopa, 3akoH paaMOAaKTHBHOTO
pacmajna); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH TIpU aHaJIU3e
buznueckux SBJICHUN u
MPOIIECCOB;

-[IP6 6. BianeHme OCHOBHBIMHU
METO/JIaMH HAYYHOI'O TIO3HAHUS,
UCIIONB3YEMBIMU B (PU3HUKE:
MPOBOJIUTH MPSIMbIE U KOCBEHHbIE
U3MEpEHUs (buznueckux
BEJIMYMH, BEIOMpAsi ONTHMAIbHBIHA
Crocod M3MEpeHHs] U HCIOJIb3Ys
U3BECTHBIE  METO/Abl  OLICHKHU

MOTPEIIHOCTEN HU3MEPEHU,
MPOBOJIUTH HCCIIEJOBaHUE
3aBUCHUMOCTEMN buznueckux
BEITUYNH

C  HCHOJb30BAaHUEM  MPSAMBIX
WU3MEPEHHUI, OOBACHSTH
MOJTy4YeHHbBIE pe3yNbTaThl,

UCTIONB3Ysl (PU3UYECKUE TEOpPUH,
3aKOHBI M TIOHSTHS, W JIeJaTh
BBIBOJIBI, COOIIOJATh  IpaBUiia
0€e30MacHOro Tpyaa
NP MIPOBEJICHUU UCCTIEAOBAaHUH B
paMKax y4yeOHOro SKCIEepUMEHTa
U y4eOHO-HMCCIIeI0BATEIbCKOM
JESTEIbHOCTH € UCIOIb30BaHUEM
(G POBBIX M3MEPUTENbHBIX
YCTPOMCTB U J1abOpaTOPHOTO
00opynOBaHUs;
c(hopMUPOBAHHOCTH
IIPEACTaBICHUI

0 METOJaxX TMOJyYeHHUS HAYYHBIX
ACTPOHOMUYECKUX 3HAHHIA,

-IIP6 7. CdopmupoBaHHOCTH
YMEHHsI ~ peliaTh  pacyeTHhIE
3aJ1auu C  SBHO 3aJaHHOU
buznyeckoit MOJEJbIO,
UCTIONB3YsT (PU3HYECKUE 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHaIn3a
yCcIOBUSL ~ 3aJayd  BbIOMpaTh
bu3NYECKyI0 MOJENb, BBIACIATH
buznueckue BEJTUIHHBI U
dbopMyIbl, HEOOXOAUMBIE TSI €€
pelIeHUs, TTPOBOJANTh PACUeThl H

OLICHUBATHb PCAIBHOCTD
IIOJIYUYCHHOT'O 3HA4YCHHUA
(I)I/I3I/IquK0ﬁ BCJIIMYMHBI; PCUIATb
Ka4C€CTBCHHBIC 3aga4u,
BBICTpanBast JJOTHYCCKH
HETIPOTUBOPCUUBYIO LOCIOYKY

pacCyKJIeHH ¢ OIOpOM Ha
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HN3YUCHHBIC 3aKOHBI,
3aKOHOMCPHOCTH H (1)I/I3I/I‘-IGCKI/IG
SABJICHUSA

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIN3a U
WHTEpIpeTauy HHHOpMaIIUN
1 nH()OpPMAITMOHHBIC
TEXHOJIOTHH JIUIS BBIIOIHEHUS
3a/1a4 nmpodeccuoHaIbHOM
JESITEILHOCTH

B o0Js1acTH HEHHOCTH HAYYHOIO
NMO3HAHMA:

- ¢hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JIUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYJIBTYPHOM
MUDE;

- COBEPILIEHCTBOBAHKE SA3bIKOBON U
YUTATEIIbCKOM KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBUS MEXKIY
JFOABMU M TIO3HAHHS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU
NeSITeTbHOCTH,
TOTOBHOCTHOCYIIIECTBISATh
IIPOEKTHYIO U MCCIIEI0BATENbCKYIO
JeSTENIbHOCTh UH/IMBUYaJIbHO U B
rpyImmax;

Osgi1aieHHe YHUBEPCAJIbLHBIMHU
Y4eOHBIMH 03HABATEIbHBIMHU
JeHCTBUSIMU

a) pabora ¢ nndgopmanueii:
-BJIaJICTh HABBIKAMU TOJTyUEHUS
MH(POPMALUNU3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATH IOUCK, aHAIIN3,
CHCTEMaTH3alMIO U UHTEPIIPETALUIO
UHPOPMALINN PA3TTMYHBIX BHIOB U
bopM npencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3INIHBIX
dopmax ¢ yuéToM HazHaAuUCHUS
UHPOPMAIIAHN U LIEJIEBOH ayTUTOPHH,
BBIOMpast ONITUMAIIbHYIO (hOpMy
NPEICTAaBIICHNUS U BU3yaTH3alHH;

- OLICHUBATh JIOCTOBEPHOCTbD,
JIETUTHMHOCTb UHPOpPMALINH, €€
COOTBETCTBUE MTPABOBBIM U
MOpaJIbHO- 3THYECKUM HOpMaM;

- MCIIOJIb30BAaTh CPENICTBA
WH(OPMALIMOHHBIX U
KOMMYHHUKATHBHBIX TEXHOJIOTHIA B
pelIeHNH KOTHUTUBHBIX ,
KOMMYHHKATHBHBIX H
OpraHU3alMOHHBIX 3a/1a4 C
coboieHnit TpeOoBaHMI
SPrOHOMUKH, TEXHUKHI
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepeKeHusl, IPaBOBbIX U

-[IP6 5. VYmeHue yuyuTHIBaTh
TPAHUIIBI MIPUMEHEHUS
U3YYEHHBIX buznueckux

MOJENEN: MaTepuaibHasl TOYKa,
WHEpLUalIbHAasl CHCTEMa OTCUETa,
HAJcaIbHBIN ras; MOJEIH
CTPOEHHUsI Ta3oB, XHUAKOCTEH U

TBEPIBIX Ted, TOYEUHBIN
JNEKTPUYECKUN 3apsl, saepHas
MOJieldb ~ aTOMa,  HYKJIOHHad
MoOJieb aTOMHOTO aqpa

IpY peUIeHUU GU3UIECKUX 3a]a4;
-I1P6 9. ChopMupoBaHHOCTH
COOCTBEHHOM MMO3ULIUU 110
OTHOIIEHHIO K (pU3HYecKOn
UHPOPMaLINH, ITOJTydaeMOH 13
pa3HBIX UCTOYHUKOB, YMCHHIA
UCIIOJIb30BaTh U POBEIC
TEXHOJIOTUH IS TTIOUCKA,
CTPYKTYpHUPOBaHUS,
UHTEPIPETAINN U IIPEIICTABICHHS
y4eOHOW U HAyYHO-TIOMYJISIPHOI
UH(POPMAIIH; pa3BUTUE YMECHUHN
KPUTUYECKOTO aHaJIHM3a
N0JTy4aeMoi nHpopMaIuu




ATUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PAcIIO3HABAHUS
¥ 3aIIUTHI HTHPOPMALUH,
nHpopmarelr 6€301MacHOCTH
JMYHOCTH.

OK 03. [lnmanupoBats u
peal30BBIBATH COOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEICKYIO
JeSITeIbHOCTD, B
npodeccuoHabHOU chepe,
MCIOJIb30BaHUE 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHUsAX

B o0s1acTu 1yxoBHO-
HPaBCTBEHHOI'0 BOCIIUTAHMS:
-c(popMHPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

- CIIOCOOHOCTH OLICHUBATh CUTYALIUIO
Y IIPUHUMATh OCO3HAHHBIE PELLEHUS,
OpPUEHTHUPYSICh HA MOPATILHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;
-0CO3HaHMEe JTUYHOTO BKJIAJa B
IIOCTPOEHUE YCTOWYUBOIO
Oyaywero;

-OTBETCTBEHHOE OTHOIIECHUE K
CBOHMM POJIUTENSIM U (W) APYTUM
YJIEHaM CEMbH CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEHNHOM KU3HHU B
COOTBETCTBUU C TPAJAULIUAMU
HapoaoB Poccuu.

Osgi1aieHHe YHUBEPCAJIbLHBIMU
pPeryJisiTUBHBIMH J1€HCTBUSIMU:

a) caMOOpraHu3anms:

- CaMOCTOSITEIBHO OCYIIECTBISATh
[I03HABATEJIbHYIO JAESTEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTD U
dbopMyIupoBaTh COOCTBEHHBIE
3aJjauu B 00pa3zoBaTeIbHON
JESITEIIbBHOCTH U )KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTEIbHO COCTaBIATh TUIaH
peleHus mpodaeMsl ¢ yuETOM
UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATIOYTEHU;

- TaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

- CII0COOCTBOBATh (POPMUPOBAHUIO
U TIPOSIBIICHUIO IIUPOKON 3pYIUIIUU
B Pa3HBIX 001aCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBON
00pa3oBaTeNbHbII U KYIbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

- HCIIOJIb30BaTh NPUEMBI pedIIeKCuu
JUTSL OLIEHKU CUTYaIlH, BbIOOpa
BEPHOI'O PEILIECHUS:

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPHUHUMATh PEILICHUS
10 UX CHIKEHUIO;

-I1P6 9. ChopMupoBaHHOCTH
COOCTBEHHOM MO3UIINU TI0
OTHOIIEHHIO K (pr3ruecKon
UH(OpPMaLINH, TTOJTy4aeMOH 13
pa3HBIX HCTOYHUKOB, YMEHUIA
UCTIOJIE30BaTh IIU(POBEIE
TEXHOJIOTUH IS TTOUCKA,
CTPYKTYpUPOBaHUS,
WHTEPIPETAINN U IIPEIICTABICHHS
y4eOHOI ¥ HayYHO-TIOMYJISIPHON
UH(POPMAIINH; pa3BUTUE YMECHUHN
KPUTUYECKOTO aHaJIHM3a
HoJTy4aeMoi nH(popMaIuu




B) SMOIIUOHAJIbHBIH UHTEJJIEKT,
NnpeanoJaranuuicpopmupoBaHy
0OCTh:

- BHyTpEHHEH MOTHBALIUH,
BKJIIOYAIOIIEH CTPEMJICHHIO K
JIOCTH>KEHUIO LIETH U YCIIEXY,
ONTHUMH3M, HHUIIUATUBHOCTb,
yMEHUE JeHCTBOBATh, UCXO/IS U3
CBOMX BO3MOYHOCTEH;

- OMITATHH, BKITIOYAFOIICH
CITOCOOHOCTH TOHUMATh
AMOIIMOHAIBHOE COCTOSIHHUE JIPYTHUX,
YUYUTBIBATH €0 MIPU OCYIIECTBICHUU
KOMMYHHKAITIH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB,
BKJIFOYAIOITUX CIIOCOOHOCTH
BBICTPAWBATh OTHOILIEHUS C APYTUMHU
JIIOJIbMH, 3a00TUTBCS, TIPOSIBIISITH
WHTEPEC U pa3peniatb KOHMIUKTHI.

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/IE.

- TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

- OBJIQJICHUE HABbIKAMH y4eOHO-
HCCIIEN0BATENBCKON, TPOEKTHON U
COLIMAJILHOW JEATEIIBHOCTH;
OBiaeHue yHHBEpCAJIbHbIMHU
KOMMYHHUKAaTHBHBIMHU
NeHCTBUAMM:

a) COBMeCTHasl 1eATEJbHOCTD:

- IOHUMATh U UCIIOJIb30BAThH
IIPEUMYILIECTBA KOMAaHAHON U
MHAUBUAYaJIbHON pabOThI-
IIPUHUMATD L€ COBMECTHON
JIeATEIIbHOCTH, OPTaHU30BBIBaTh U
KOOPJAMHUPOBATH JEUCTBUSA 110 €€
JOCTH>)KEHHIO: COCTaBJIATH IUIAH
JIEMCTBUM, pacIpeNeisATh POJIU C
y4€TOM MHEHUH yYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh U BBIIIOJIHATH
paboTy B yCIOBHSX pEaJIbHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBaHHOTO
B3aNMOJICHCTBHA,

- OCYILIECTBJIATH [IO3UTUBHOE
CTpaTernyecKoe NOBEJACHUE B
Pa3IMYHBIX CUTYaLUsAX, IPOSABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
MHUIMATUBHBIM.

OBiaieHUe YHHBEPCAJIbHBIMH
peryisTHBHBIMH J1CHCTBUSIMU:

- [1P6 10. OBnagenue ymeHUsIMU
paboTaTh B rpyImime

C BBIIIOJIHEHUEM PA3IUYHBIX
COLIMAJIbHBIX POJIEH, IJIAHUPOBATH
paboTy rpynibl, palliOHAIBEHO
pacnpenenarh JesiTeIbHOCTD B
HECTaHJIAPTHBIX CUTYAIIUSX,
aJIeKBaTHO OIICHUBATh BKJIA]{
KaXKJ0T0 U3 YUaCTHUKOB TPYIIIIbI
B PEIICHHE pacCMaTpUBAEMON
poOIIeMbI
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I) IPUHATHE CeOHA U APYTUX
JIIO/IeN:

- IPUHUMATh MOTHUBBI U apTYMEHTHI
JIpYTUX JIFOAEH IIpU aHaIU3e
PE3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO
JIPYTHX JIIO/IeH Ha OUIHOKH,
pa3BHUBATh CIIOCOOHOCTH TTOHUMATh
MUD C TO3UIUH JIPYTOro YelIOBeKa.

OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0cOOEHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6s1acTH 3cTETHYECKOTO
BOCIIUTAHMS:

- CTETHYECKOE OTHOIICHUE K MUDY,
BKJIIOUAsl 3CTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO
(bU3UIECKOI HayKe;

- CIIOCOOHOCTH BOCIPUHUMATh
pa3IMyYHbIe BUJIbI HCKYCCTBA,
TPaJUIIUN ¥ TBOPYECTBO CBOETO U
JIPYTUX HapOJOB, OLIYIIATh
SMOLHMOHAIIBHOE BO3JICUCTBUE

UCKYCCTBA;
-yOeXKJICHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH u oO1recTBa
0TE€YECTBEHHOTO 51 MHUPOBOTO

HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX
TpaauLUi U HAPOJHOTO TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPQ)KEHUIO B
pa3HBIX BUJAaX UCKYCCTBA,
CTpeMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOH JTUYHOCTH;
Osjasenne yHUBePCAJIbLHBIMH
KOMMYHHMKATHBHBIMH/IEH CTBUSIM
u:a) o0lIeHue:

- OCYILECTBJIATh KOMMYHHMKAIIUU BO
Bcex cepax KU3HU;
-pacro3HaBaTh HeBepOAIbHbIE
cpencTBa OOIIeHUS, TOHUMATh
3HAa4YeHUE COIMAIIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKU
KOH(IMKTHBIX CUTYaIMH 1
CMSATYaTbKOH()JIUKTEHI;

-pa3BepHyTO U JOIMYHO U3JaraTh
CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX
CpPEJICTB.

- [1P6 1. ChopmupoBaHHOCTH
HPE/ICTaBICHUIN O POJIH

U MecTe (PU3UKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE

MHUPa, 0 CUCTEMOOOpa3yromei
posu GU3UKH B Pa3BUTHH
C€CTCCTBCHHBIX HAYK, TCXHUKHN

H COBPEMCHHBIX TeXHOHOFHﬁ, (¢}

BKJIAJI€ POCCUMCKUX

U 3apYOEIKHBIX YUEHBIX-(U3UKOB

B Pa3BUTHC HAYKH; IOHUMAHUC

du3nyeckoil cynHocT!
HAOJII0/JaEMBIX SIBJICHUM
MHUKPOMHPA, MAKPOMUPA U
MeTraMHpa; TOHUMaHUEe POJIU
aCTPOHOMMHU B IIPAKTUYECKOM
NeSITeTbHOCTH YEJIOBEKA U
JabHeHIeM HayyHo-
TEXHUYECKOM Pa3BUTHH, POJIU
bu3uKu

B (hOpMHUPOBAHUU KPYro3opa u

(GYHKIHMOHATBHON IPaMOTHOCTH

YCJIOBCKA IJIA pCIICHUA
MMPAKTUYCCKUX 3adav

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpellbl, pECYpCOCOEPEKEHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
IPOU3BOJICTBA, 3 (HEKTUBHO

B o0s1acTH 3K0710rHYECKOTO
BOCIIUTAHMSA:
-c(hOpMUPOBAHHOCTD
JKOJIOTUYECKOU KYJBbTYpBHI,
IIOHVMMAHHUE BIIUAHUS COLUAIBHO-
SKOHOMHYECKHX  TMPOLECCOB  Ha
COCTOSIHHE IIPUPOJHOMN u

- I1P6 8. ChpopmMHupOBaHHOCTH

YMCHUA MIPUMCEHATH ITOTYUYCHHBIC
3HAaHUA 1A 00BSICHEHHS YCJIOBI/Iﬁ

MPOTEKaHUs (PU3NUECKUX
SIBJIEHUW B IPUPOJIE

1 JJIA MIPUHATHA IPAKTHYCCKUX

peLIeHU I
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NIENCTBOBATE B
HPGSBBIqaﬁHBIX CI/ITyaLII/IHX.

COLMAJIBHOM  Cpelbl, OCO3HaHUE
r7100a1bHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;
-IJJAHUPOBAHUE U OCYILECTBIICHUE
JICHCTBUI B OKpYXKArOLIEH cpere Ha
OCHOBE 3HaHUsA LEJIEeH YyCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENpPUATHE  JICUCTBUH,
IOPUHOCAIIMX Bpel  OKpyXaromei
cpere;

-yMeHue IIPOrHO3UPOBATh
HEOJaronpusATHbIE  HKOJOTHYECKUE
NOCIEACTBUSL  MPEAIPUHUMAEMBIX
JIEHCTBUM, IPENOTBPAILATD UX;

- pacluupeHue OIbITa
JeSITeIbHOCTH 9KOJIOTUYECKOM
HAIpPaBJIEHHOCTH Ha OCHOBE 3HaHUI
1o Gpu3uKe.

B TIOBCETHEBHOM KHU3HH IS
oOecrieyeHus: 6€30MaCHOCTH MPH
oOpareHuu ¢ ObITOBBIMHU
npubopaMu ¥ TEXHUYECKUMU
YCTPONCTBAMHU, COXPaHCHUS
3JI0POBbSI U COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO ITOBE/ICHUS B
OKpY>KarolleH cpeie; TIOHUMAaHUE
HEOOXOIMMOCTH PHUMEHEHHSI
JOCTIDKEHUH (pU3uKH 1
TEXHOJIOTUI

JUISL PallMOHAIBHOTO
PUPOIONIOIH30BAHUS

I1K 1.3. Beibupats MeTOaBI
MeXaHUUYEeCKON 00paboTKH U
MOCJIENOBATENLHOCTD
TEXHOJIOTHYECKOTO Mpolecca
00paboTKu AeTalield MaliuH B
MaIIuHOCTPOUTEIHLHOM
MTPOM3BOJICTBE

- CaMOCTOSITEIBHO OCYIIIECTBISATh
MMO3HABATEIIbHYIO JIEATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTD U
(dbopMyIpoBaTh COOCTBEHHBIC
3a1a4uu B 00pa3oBaTebHOMN
JIESITEIIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEILHO COCTABIISTh IIJIaH
pelieHus mpodyieMbl ¢ yuéToM
MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIOYTEHU;

- J1aBaTh OIEHKY HOBBIM
CUTYaITUSIM;

Brnagenne 0oCHOBHBIMH METOAAMHU
HAy4YHOTO [T03HAHUs,
UCIIONIb3YEMBIMU B (DU3HKE:
IIPOBOJIMTH MPSIMBIC U KOCBCHHBIE
u3MepeHus PU3NIECKUX
BEJIMYMH, BEIOUPAsI ONTHMAITBHBIH
Croco0 U3MepeHus U UCTIONb3Ys
W3BECTHBIE METOIbI OIIEHKH
MOTrPEIIHOCTEN U3MEPEHUH,
IPOBOJUTD UCCIIEJOBAHHE
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYUH

C HCTOIH30BAaHUEM MPSMBIX
U3MEPEHUM, OOBSICHATh
MOJTy4YeHHBIEC PE3YIbTaThI,
UCTIONB3Ys PU3HYECKUE TEOPHUH,
3aKOHBI U TIOHATHS, U JIENaTh
BBIBOJIBI; COOJTIOAATH MPaBHIIA
6e30macHoro Tpyaa

P TIPOBEJICHUU UCCIIEIOBAHUI B
paMKax y4eOHOTro SKCIIepUMEHTa
U y4eOHO-HCCIIe10BaTENbCKOM
JEATEIbHOCTH C UCIOJIb30BAHUEM
IU(POBBIX U3MEPUTEITHHBIX
YCTPOMCTB U 1a00OpaTOpHOTO
000pyI0BaHNS;
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA30OBATEJLHOM

JUCHUILIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI Y4e0HO padoThI

Bup yueOHoii padoTbl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCITHIIJIMHBI 180
OcHOBHOe coiep:KaHue
180

BT. 4.:

TEOpPETUIECKOe O0yueHUE 84

J1a00paTOPHBIC U TPAKTUYECKUE 3aHATHS 68
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lep:KaHue (Co/iep:KaHue 117
NPHUKJIATHOT0 MOIYJIA)
CamocrosiTesibHas pa6oTa 20
IIpomexyTounas aTrecTanus(3K3aMeH) 8
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2.2. TemaTu4yeCcKMid IJIAH U COIEePKAHUE YUe€OHOI JUCUUIJINHBI

Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U
npogeccnoHanbHO)OPUEHTUPOBAHHOE), JIA00PATOPHBIE U
NPAKTHYECKHE 3aHATHS, NPUKJIATHOH MOLYJIb( PU HAJIMYMH )

0O0nem
4acoB

HaumeHoBaHue pa3iesioB U TeM
dopMupyeMble KOMIETEHIHA

1 2 3 4

OcHOBHOE€ CoICpPKaHuE

Pazznen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MIO3HAHUS 2

Tema 1.1 Conepkanue yueOHOr0 MaTepraa 2 OK 03
Beenenue. ®u3uka - Hayka o mpupone. Hayunsle MeTOABI IO3HAHUSA OK 05
OKpyXarolero mupa. Ponp 3skcnepumMeHTa M TEOpUM B
npolecce IMO3HAHUS HPUPOIbl. ODKCIEPUMEHT B (hu3MKe.
MonenupoBanne (U3NYECKUX SBICHHA M MPOIECCOB.
Hayunple runore3bl. ®Pusznueckue 3aKOHbBI U TEOPHH.
['paHunpl NPUMEHMMOCTH (PU3NYECKUX 3aKOHOB. [IpunHumn
cootBercTBUs. Posnb u mecto ¢usuku B (dopMupoBaHUU
COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B IPaKTUYECKOU
JNeATeIbHOCTH JIIO/ICH.

Kombunuposannoe 3anamue.

Pa3nen 2. Mexanuka 24

Tema 2.1 Conep:xaHue yyeOHOTro MaTepuasa 6 OK 01
KunemaTruka MexaHuueckoe JIBHKCHUE. OTHOCUTENBHOCTD OK 02
MeXxaHu4yecKkoro JnBuxkeHus. Cucrema orcuera. Tpaekropus. OK 04
[TepemenieHne, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAS OK 05
CKOPOCTh) U YCKOPEHHUE MaTEePUAIBHOW TOYKH, UX MPOEKIIHHI OK 07
Ha OCH cHUCTeMbl KoopaumHaT. CioeHHe NEepeMEIIeHUH U I1K1.3
CJIOKE€HHE CKOpOcTel. PaBHOMEpHOE M paBHOYCKOPEHHOE
OpsSAMOJIMHEHOe  JBMKeHWe.  I'paduku  3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH M IEepEeMELICHUs
MaTepHaJbHOH TOYKM OT BpeMeHH. CBOOOJHOE NajeHHe.
VYckopenne — cBobogHoro  mageHus.  KpuBonmHeliHoe
JIBUKEHHUE. [[BUIKEHHE MaTEpHUAIILHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
JauHeWHass ckopocTh. llepuog u  wactoTa oOpalieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Kombunuposannoe 3anamue.
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Jlabopamopnule 3anamus
JlaGopatopHas padota Nel. Onpenenenue yCKOpeHHs Tena
Py HEPAaBHOMEPHOM JIBUKCHUU.

Tema 2.2
JlnuHnamMuka

Copepxanue yueOHOro MatepHuaa:

[Ipuauun  otHocutenbHOCTH  ['anmiies.  IlepBblid  3aKOH
Hrrotona. MueprmanpHble CHUCTEMBI OTcYeTa. Macca Tena.
Cuna. Ilpunuun cyneprio3uniuu cui. Bropoii 3akon Herotona
JUIS MATEPHAIBHOW TOYKH B MHEPLMAILHON CHUCTEME OTCUeTa
(UCO). Tpernit 3akon HbroToHa AJis MaTepUaabHBIX TOYEK.
3akoH BceMupHoro TtsaroreHusa. Cuna Tsokectd. [lepBas
KocMuueckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buapl TpeHUs (IIOKOSI, CKOJIBKCHHSI, KAUCHHUS).
Cuna Ttpenusi. Cyxoe TpeHue. Cuia TpEHUSI CKOJIBKEHHS U
cuna TpeHuss mnokoda. Koapdumment Tpenms. Cuia
CONPOTHUBIICHUS TIPU JBMXKCHUH TeJla B KUAKOCTH WJIM Ta3e.
[TocTymarensHOE€ M BpaliaTelbHOE JBI)KCHHE aOCOJIIOTHO
TBEpPJOTO Tejia. MOMEHT CHJIbI OTHOCUTEIHHO OCH BpPAILICHUS.
[Tnedo cumnbl. YcnoBus paBHoBecus TBepaoro tena B CO.
Kombunuposannoe 3anamue.

Ipaxmuueckue 3anamusi.
[Tpaktuyeckas padora Nel. zyuenue nemxeHust Opycka 1mo
HAKJIOHHOH IIJIOCKOCTH IOJ, JeWCTBUEM HECKOIBKUX CHUII

Tema 2.3
3aKkoHbI
coXpaHeHHs B
MeXaHHKe

Coneprxkanue ydeOHOro Matepuarna:

MexanunueckaspaboTauMoIIHOCTb. KuneTnueckasisneprusi.
[ToreHunanbHas dHeprus. 3aKOH COXPAaHEHUS MEXaHUYECKOU
JHEPIUu.
PaboracunsiTsxecTuncuiaslynpyroct. [l IpumeHeHnE3ak0HOBC
oxpaHeHus.Mcrnoab30BaHNE€3aKOHOBMEXAHUKU 00 bSICHEH NS
JBYKEHUSTHEOCCHBIX TEU I PA3BUTHS KOCMHUYECKHX
UCCIIEOBAHUM, TpaHMIBl NPUMEHMMOCTH KJIACCHUYECKON
MexaHUKH. VIMIynbc MaTepualbHON TOYKHU (Tena), CUCTEMBbI
MaTepuaibHBIX TOYeK. Mmmynsc Cuibl M U3MEHEHUe
UMITyJIbca Tena. 3akoH coxpaHeHnus wumnyiasca B HCO.
PeaktuBHOe aBwkeHue. PaGora cuibl. MOIIHOCTH CHIIBI.
Kunernueckass sHeprus MarepuaibHOM TOukH. Teopema 00
U3MEHEHNN  KUHETHYeCcKoM  dHepruu. lloreHinuanbHas
SHEprusl. [ToreHunanbHast SHEprus yIpyTro
negopMupoBaHHON NpyXuHBL. [loTeHIManbHAas SHEprus Tena
BONMM3M  moBepxHocTH  3emud.  [loTeHIManbHble U
HEMOoTeHIUaNbHble CHIbl. CBsA3b PabOThl HEMOTEHLUAIbHBIX
CHWJI C U3MEHEHHEM MEXaHMYECKOM BSHEpPruu CHUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHMYECKOM DJHEpPruM. YIpyrue u
HEYIPYrue CTOJIKHOBEHHUS

IIpodeccnonanbHo OPHEHTHPOBAHHOE coaepkaHue
(coneprxkaHue NPUKJIATHOTO MOTYJIS)

IIpaxmuueckue 3anamus.

[Tpaktuyeckas pabota Ne2. TexHHUecKHE YCTpPOHCTBa H
MIPaKTUYECKOE IMPUMEHEHHE:BOJIOMET, KOIEep, MNPYKUHHBIN
IIACTOJIET, JBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.

Paspnen 3. ModnekyasipHast pu3nka ¥ TepMOANHAMHKA

18

Tema 3.1

\ Coneprkanne ydeOHOro MaTepuarna:

OK 01
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OcHoBbI
MOJIEKYJISIPHO
- KHHeTH4ec
KOM Teopuu

OcCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOU Teopuu
U UX ONBITHOe OOOCHOBaHME. bBpOyHOBCKOE ABHKEHUE.
Hudbdysusa. Xapakrep IBIKEHUS U B3aUMOJCHCTBHUS YaCTHII
BelecTBa. Mojielid CTPOCHUS Ta30B, KUJIKOCTEH M TBEPJbIX
Tel ¥ OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
Mozener. Macca u pazmepsl Mosekys. KonnuecTBo BeniecTsa.
ITocrosiunast ABoraapo. TennoBoe paBHoBecue. TemmnepaTypa
n ee wusMmepenue. Illkana temneparyp Llenscus. Mopenb
uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJICATBHOTO Tasza. AOComroTHas
TeMIeparypa Kak Mepa CpeaHell KHHETUYEeCKOW SHepruu
TEIJIOBOTO JBWKEHUsS dyactull rasza. lllkama temmeparyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHeneeBa-
Knaneiipona. 3akon [lanbrona. M3onponecchl B HlieanbHOM
ra3e Cc IMOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
IIPEJICTaBICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3o0apa.
TexHuuyeckue ycTpoHWCTBA U TNPAKTHUECKOE MPUMEHEHUE:
TEPMOMETDP, OapoMeTp.

Kombunuposannoe sanamue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJepxaHue
(coaep:kaHMe MPUKJIATHOIO MOXYJIA)

Jlabopamopmvie 3auamus
Jlaboparopras pabora Ne2.OmbiTHas mpoBepka 3akoHa I eii-

JIroccaka.

Tema 3.2
OcHOBBI
TePpMOIUHA
MHKH

Copepxanue yueOHOro MaTepuana;

Buytpennsis sneprusi. Pabora u teruionepenava. KommuectBo
TEIUIOThl. YpaBHEHHE TeruioBoro Oananca. IlepBoenauano
TEPMOJIMHAMUKH. AnmabaTHbII porecc.
Bropoenauanorepmoaunamuku. Terosieasurarenu. KI1 e
rwioBoroAsurarens.Oxpananpupoasl.  TepMoanHaMuyeckas
cuctema. BHyTpeHHss  JHeprus  TEPMOAMHAMHYECKOMN
CUCTEMBI U CIOCOOBI ee M3MeHeHus. KonnuecTBo TemnoTsl u
pabota. BHyTpeHHss SHEprust OJHOATOMHOIO HJIEAIbHOIO
raza. Bujpl Temonepenauyu: TEMJIONPOBOIHOCTb, KOHBEKIIUS,
U3ITydeHHue. Y IeNbHas TEeIJI0eMKOCTh BenlecTBa. KomnuecTtso
TEIUIOTHl Ipu Teronepenade. llonarue o0 anuabaTHOM
npouecce. llepsbiii 3akoH TepMoauHaMuKH. IIprMeHeHue
NEepBOro  3aKOHAa  TEPMOJMHAMUKM K  H30MPOIECCAM.
I'paduueckas uHTEepnperanus paboTel raza. Bropoil 3akoH
TepMoauHamMuKu. HeoOpaTuMocTh NpOLECCOB B MPHUPOJIE.
TerutoBele MamnHbl. [IpUHIMIIEL 1€HCTBHS TEMJIOBBIX MAIlIKH.
[IpeoOpazoBanus  SHEpPruM B TEIUIOBBIX  MallMHaX.
KoadduumeHnt mnosne3Horo aeicTBUS TEMIOBOW MAaIWHBI.
[Mukn KapHo u ero kod3p@UIMEHT MOJE3HOTro JAEUCTBUS.
DKoJornyeckre MnpoOiIeMbl TEIJIOHEPreTUKU. TexHuueckue
yCTpOMCTBA U  MNpPAKTUYECKOE TMPUMEHEHHUe: JIBUraTellb
BHYTPEHHETO CrOpaHusl, OBITOBOI XOJIOIUJIBHUK,
KOHUIIMOHED.

Kombunuposannoe 3anamue.

Tema 3.3
ArperartHsbie
COCTOAHUA

Coneprxkanue y4eOHOro MaTepuana:

[TapooOpa3oBanue u KoHAeHcarus. lcmapeHue W KUIEHUE.
AOcomoTHAasT W OTHOCHTENbHAs  BJIXKHOCTh  BO3JyXa.

OK 02
OK 03
OK 04
OK 05
OK 07
I1K1.3
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BeleCTBA U
(azosble
nepexoabl

Hacpimennsiii map. YnaenapHas TeEIioTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTyphl KUNEHUs OT JaBlieHus. TBepaoe
teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHUS
cBoiicTB KpuctamioB. JKunkue xpucramibl. CoBpeMEHHbIE
Marepuansl. [lnaBieHne W Kpuctaumszauus. Y AeiabHas
teruora 1asieHus. CyOnumanus. YpaBHEHHE TEIIOBOTO
Oananca.

Kombunuposannoe 3anamue.

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE coep:KaHue
(conep:kaHue MPUKJIATHOTO MOTYJIA)

Ilpaxmuueckue 3aHamus

[Tpaktuyeckas pabora Ne3. TexHuueckue ycTpoHCTBa U
NPAaKTHYECKOE TPUMEHEHHE: TUTPOMETP M IICHUXPOMETD,
KaJOPUMETpP,  TEXHOJOTMU  TOJYyYCHHUS  COBPEMEHHBIX
MaTrepuasioB, B  TOM  4YHCJIE€  HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH

Pa3nen 4. DiekTpoanHaMuUKa

35

Tema 4.1
JJiekTpocTa
THKA

Copnepxkanue ydeOHOro Marepuarna:

DJNeKTpu3anusa Ted. OJeKTpuyeckud 3apsa. [IBa Buma
ANEKTPUUECKUX  3apsafoB. [IpOBOIHUKH, IHAINEKTPUKA U
MOJIYIPOBOJHUKH. 3aKOH COXPAHEHUs  3JIEKTPUUYECKOIO
3apsina. Bzaumonericteue 3apsanoB. 3akoH Kynona. Toueunsrit
3JIEKTPUYECKUI 3apa. DneKkTpuyecKkoe noJe.
HanpsxeHHOCTB 3JIEKTPUYECKOIO T1OJIA. [TpuHnnn
CyNepIo3UIIU ANEKTPUUYECKUX MOJIEH. JInaun
HANPSDKEHHOCTH ~ AJIGKTpUYecKoro  moist.  Pabora  cun
3JIEKTPOCTATHYECKOTO HOJIAL. [ToTenumann. Paznocts
MOTEHIUAJIOB. [IpoBoanuKHM u JUDJICKTPUKU B
3JIEKTPOCTATHYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTb. DNEeKTPOEMKOCTb. Konpnencarop.
DJEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.  DHeprus
3apsKEHHOTO KOHJIEHCATOPA.

Kombunuposannoe sanamue.

IIpodeccuonanbuo OpPMEHTHPOBAHHOE co/iep:kaHue
(comep:kaHue NPHUKJIATHOTO MOAYJISA)

Ilpakmuueckue 3anamus

[Tpaktnueckast pabora Ned. TexHuueckue ycTpoicTBa U
IIPAKTUYECKOE  IPUMEHEHUE:IIEKTPOCKON,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3ALUTA, 3a3EMJIICHHE IEKTPOIPUOOPOB,
KOHJICHCATOp, KONUPOBAJIbHBIN ammapaT, CTpPYHHBIN IPUHTEP

Tema 4.2
ITocToasHHBIM
IEKTPUYECK
uii Tok. Tokn
B Pa3/IMYHbIX
cpeaax.

CogneprkaHue ydeOHOro MaTepuarna:

DNEeKTPUYECKHUN TOK. Ycnosus CYILLECTBOBaHMS
aneKkTpudyeckoro Toka. Mcrounukum Toka. Cuna  Toka.
[Tocrosiuueli TOK. Hampspkenme. 3akoH Oma ans y4yacTka
L. DneKkTpuyecKoe CONPOTHUBIICHNUE. VY nenbHOE
COIIPOTHUBIICHUE BEILECTBA. IlocnenosarensHoOE,
NapajuleJIbHOE, CMEUNIAHHOE COEAUHEHWE IPOBOJHHUKOB.
PaGora osnextpuueckoro Toka. 3akoH Jxoynsa-JleHma.
MOIIHOCTB ANEKTPUYECKOTO TOKA. DJIEKTPOJBHKYILAS CHIIA U
BHYTPEHHEE COIPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKkoH Oma 11
NoJMHOM  (3aMKHYTOM) anexTpuueckoil nemnu. Koporkoe
3aMbIKaHHE. DJIEKTPOHHAs IIPOBOJAUMOCTb TBEPBIX METAIUIOB.
3aBUCHUMOCTh CONPOTHUBIICHHUS METAJUIOB OT TEMIIEpaTyphl.
CBepxXnpoBOAUMOCTb. JJIEKTPUUECKUH TOK B BaKyyMe.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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CpolicTBa  BJEKTPOHHBIX  MydykoB.  [lomympoBOgHUKHM.
CobcTBeHHAS u MpUMeECHas MPOBOJIUMOCTD
MOJTYTIPOBOIHUKOB. CaoiicTBa p-n-nepexona.
[TonynpoBOTHUKOBBIE MPHOOPBL. DIEKTPUYECKH TOK B
pacTBopax W paciiaBax 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JUccoLpalus. OJIEKTPOJIU3. OJEKTPUYECKUH TOK B ras3ax.
CaMoOCTOATENbHBII U HECAMOCTOATENbHBIN paspsa. MomaHus.
[1na3ma

Kombunuposannoe 3ansamue.

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE
(comeprxkaHue NPUKJIATHOTO MOTYJIS)

Jlabopamopnvie 3anamus
JlaGopatopnas pabora Ne3. OmnpeneneHue yACIBHOTO
CONPOTHUBIICHHUS MPOBOIHUKA.
JlaGopatopnas pabora Ned. Ompenenenue DJIJIC wu
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA HATIPSKCHHUSL.

Ilpakmuueckue 3anamus

[Tpaktuueckass pabota No7.TexHuueckue ycTpoiicTBa U
MPAKTUYECKOE  NPUMEHEHUE:  aMIIEPMETpP,  BOJBTMETD,
peocTtar, HUCTOYHUKHU  TOKA, DJIEKTPOHArpEBATEIbHBIE
nprOOPBI, 3JIEKTPOOCBETUTEILHBIC TPUOOPBI, TEPMOMETP
CONPOTUBIIEHUS, BAKyyMHbIH  JUOJ, TEPMHUCTOpPbl U
($OTOPE3UCTOPHI, MOTYITPOBOITHUKOBBIN TNOJ, TaJIbBAHUKA

10

Tema 4.3
MarautHoe
moJie.
DJleKTpoMar
HUTHAsA
HHIYKIUS

CopepxaHnue yueOHOro MaTepuana:

IlocTrosHHbIe MarHuThl. B3anMoJIeHCTBHE  ITOCTOSHHBIX
MarHuToB. MarautHoe nosie. BekTop MarHUTHON MHIYKLUU.
IIpyHuMn ~ cynepno3uuuMy  MarHuTHBIX — Ioned. JInHunm
MarHuTHOM  uHAykuuu. KapTtuHa  JMHMA ~ MarHUTHOU
WHIYKIMU TIOJISI MOCTOSIHHBIX MarHUTOB. MarHuTHoe mose
MIPOBOJIHUKA C TOKOM. KapTuHa NTMHMI HHAYKIIMM MarHUTHOTO
MoJsl JUIMHHOIO TMPSMOTO MPOBOJHMKA U 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOJHMKA, KaTYyIIKU ¢ TOKOM. OmbIT Dpcrena.
B3aumoneiictBue nmpoBogHUKOB ¢ TokoM. Cuia Ammepa, ee
Moayiab U HampaBineHue. Cuna JlopeHua, ee Moaynb u
HAIpaBIICHUE. JBr>keHue  3apsUKEHHOM — YaCTHILBI B
OJIHOPOJHOM MarHuTHoM Tmone. PabGora cunbel JlopeHia.
SIBneHne »snekTpoMarHuTHOM MHAYKIMU. [loTok BekTOpa
MarHUTHOM WHIYKIUHU. DJIEKTPOJABUKYILAS CUJIa WHIYKIUU.
3akoH nanekTpomarHuTHoW wuHAyKuuun @apanes. Buxpesoe
ANEKTPUUECKOE TOJIe. DIJIEKTPOJABUKYILAS CUIa MHIAYKIUU B
MPOBOJHUKE, ABWKYIIEMCS MOCTYNAaTEIbHO B OJHOPOJIHOM
MarHuTHOM nosie. [Ipasuno Jlenna. MHQykTHBHOCTD. SIBIIEHNHE
CaMOMHAYKITUU. ODJEKTPOABUKYIAS CHUJIa CAMOWHIYKIIUU.
OHeprusi ~ MarHUTHOrO  TOJISI  KAaTyIIKH €  TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

Kombunuposannoe sauamue.

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME
(coneprxkaHue NPUKJIATHOTO MOTYJIS)

Jlabopamopnule 3anamus
JlaGopaTopHas pabora  Nob5. U3yueHue  sBICHHS
DIIEKTPOMATrHUTHOM WHIYKIIHH.

Ilpakmuueckue 3anamus
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[Ipaktnueckass pabdora Ne7. TexHuYeckne yCTpOWCTBA H
MPAKTUYCCKOC MPUMCHCHHUC! IIOCTOSSHHBIC MAarHurThl,
AJIEKTPOMATHUTHI, AJIEKTPOBUTATEIb, YCKOPHTEIH
9JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAs MCYb.

Pasaea 5. KoJe

0aHus U BOJIHBI

34

Tema 5.1
Mexanunuec
KHe "

ConepxaHue yaeOHOTO MaTepHaa:

JJIeKTpoMar
HUTHBIE
KoJIe0aHus.

KonebarenbHass  cuctema.  CBOOOAHBIE  MEXaHHMUYECKHE
kosiebanus. ['apmonunueckue konebanus. Ilepuon, uacrora,
ammutyna W ¢asza kosebaHud. I[IpyKWHHBIH MasTHUK.
MaremMaTuyeckuil MasATHUK. YPaBHEHHE TI'apMOHUYECKHUX
kosebanuii. IlpeBpamieHne >HEPrUU MpPHU TAPMOHHUYECKUX
KOJIEOaHUX. KoneobarenpHblit KOHTYD. CBoOoHEBIE
3JIEKTPOMAarHuTHbIE KOJIeOaHUs B UJ€AIbHOM KO0JIeOaTeIbHOM
KOHTYPE. AHanorus MEXIY MEXaHUYECKUMHU u
AJIEKTPOMAarHuTHeIMU ~ Kosiebanusimu. @Popmyna Tomcona.
3aKOH COXPAaHEHMs PHEPrUU B MJICAIBHOM KoJeOaTeIbHOM
KoHType. llpeacraBienune o 3aryxaromMX KOJIEOAHUSX.
BeiHy)XqeHHble — MexaHMuyeckue — kojeOaHus.  Pe3onanc.
BrIHyXIeHHBIE 3JIeKTPOMAarHUTHBIE KoeOanus. [lepeMeHHbIi
ToK. CuHycOWIaJdbHBIA NEPEMEHHBbI TOK. MOIIHOCTb
IIEPEMEHHOT0 TOKa. AMIUIMTYAHOE U JIEHCTBYIOLIECE 3HAYCHHE
CHJIBl TOKa U HampsbkeHus. Tpancdopmarop. [IpousBoacrtso,
nepefaya M MOTpeOJeHHE  DJIEKTPUUYECKON  DHEPIuM.
OKOJIOTUYECKHE PUCKH TMPU IPOU3BOJCTBE AIIEKTPUUYECKON
sHepruu. KynpTypa UCHONB30BaHUS DJIEKTPO3HEPIHH B
IIOBCEIHEBHOM JKHU3HM.

Kombunuposannoe 3anamue.

IIpodeccnonanbHO OpMEHTHPOBAHHOE COJIeP:KAHME
(coaep:kaHue MPUKJIATHOTO MOXYJIA)

Jlabopamopnvie 3anamus
JlaboparopHras padota Ne6. MccnenoBanne nepeMeHHOTO TOKa
B LIETIM U3 TIOCTENOBATENIbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

IIpaxmuueckue 3anamus
[Tpaktudeckas padora Ne8. TexHu4yeckue ycTpoiicTBa u
[IPaKTUYECKOE IPUMEHEHUE: JIEKTPUIECKUN 3BOHOK,
TeHEePaTop MEPEMEHHOIO TOKA, IMHUU JIEKTPOIIepeaay.

Tema 5.2
Mexannuec
KHe U

Coneprkanue ydeOHOro MaTepuana:

JJIeKTpoOMAar

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.3
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HHUTHBIC
BOJIHBI

MexaHu4eckue BOJIHBI, YCIOBUS pacnpocTtpaHeHusd. [lepuon.
CKOpOCTh pacnpocTpaHEHHUs U JJiMHA BOJHBI. [lonepeunsie u
npoobHBIe  BOJIHBL.  WHTepdepenuus u  audpakius
MEXaHWYeCKUX BOJH. 3BYK. CKOpocThb 3ByKa. ['pOMKOCTH
3Byka. Bricota ToHa. TemOp 3Byka. DleKTpOMarHUTHBIE
BOJHBL. YCJOBUSL H3JIYYCHHS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas  opuentanus  BektopoB E, B, v B
JJIEKTPOMarHuTHOM BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XKCHHUE, MPEJIOMIICHUE, MONspU3anus, TUpakuus,
unTepdepenimsa. CKopocTh IEKTpOMarHuTHEIX BoiH. [llkana
JJIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTpOMarHUTHBIX
BOJIH B TeXHUKe M ObiTy. [lpuHIMOBI paauocBsi3u U
TEJIEBUICHNUS. Panuonoxanus. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYIKaIOLIEH cpebl

Kombunuposannoe 3anamue.

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE coJep:KaHue
(comep:kaHue NPUKJIATHOTO MOAYJIA)

Ilpakmuueckue 3anamus

[TpakTnueckass pabora No 9. TexHuueckue ycTpoiicTBa U
MIPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAsl TUATHOCTHKA B TEXHUKE U MEJULIMHE, pajap,
paaronpuéMHNK, TeICBU30p, aHTeHHA, Tenedon, CBU-neun

Tema 5.3.
Ontuka

Coneprxkanue yaeOHOro MaTepuarna:

I'eomerpuyeckas ontuka. IIpsMonnHeliHOE paclipocTpaHEeHNE
cBeTa B ofHOpoAHOou cpexe. JIyu cBera. TouedHbIli HICTOYHHUK
ceerta. OrpaxkeHue cBeTa. 3aKOHbl OTpPAKEHMsI CBETa.
[Toctpoenne  n300pakeHUH B IIJIOCKOM  3€pKalle.
IIpenomiienne  cBera.  3aKOHBI  IIPEJIOMIICHHMST — CBETa.
AGCONIOTHBIH IIOKa3aTellb IIPEJIOMIICHUS. ITonHoE
BHYTpEHHEE OTpakeHHe. IIpenenbHbII  yrojl MOJHOTO
BHYTpeHHero orpaxkeHus. Jucnepcus cBera. CrloxHBIN
coctaB Oenoro cBera. I[Ber. Cobuparomue U paccenBarolye
nuH3bl. Tonkas nuH3a. POKYCHOE PacCTOSIHME M ONTUYECKas
cuia TOHKOM JuH3bBL [locTpoeHne u3o0paxeHUd B
coOuparImMX U pacceuBaroIIuX JuH3aX. PopMyna TOHKOU
JWH3bl.  YBeNW4YeHHWe, JaBaeMoe JiMH30M.  [Ipemensl
IPUMEHUMOCTH T€OMETPUYECKON ONTUKU. BonHOBas onTuka.
Wutepdepennus csera. KorepeHTHbIE MCTOYHHUKU. Y CIOBUS

HaOII0ACHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHUHE OT JIBYX  CHH(]a3HBIX
KOT'€pEHTHBIX VCTOYHHKOB. Hudpakius CBETAa.

JudpakumonHas pemieTka. YciaoBUE HAOIIONEHUS TJIaBHBIX
MaKCHMYyMOB IIpH MNMaJeHUM MOHOXPOMAaTHYECKOIO CBETAa Ha
mupakuoHHyto peuieTky. [lonspuzanus cera
Kombunuposannoe sansmue.

IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
(comeprxkaHue NPUKJIATHOTO MOLYJISA)

Jlabopamopnuie 3anamus
JlaGopaToprass pabora Ne7.M3ydeHue wu300paKeHUs

MPEIMETOB B TOHKOMU JIMH3E.

20




Ipaxmuueckue 3ansamus

IIpaktrueckass padora Ne 10. TexHuueckue VCTDONCTBA U
[IPAaKTUYECKOE IIPUMEHEHHE: OYKH, JIviia, doToarmapar,
MHKDOCKOTII. TEJECKOIL. BOJIOKOHHAS OIITHKA,
JUGPaKIIMOHHAS PEIIETKA, TOJISIPOUI, TEICCKOI

Pa3znen 6. OCHOBBI cnenuaJbHOM TCOPUHN OTHOCUTECJIBHOCTH

Tema 6.1
OCHOBBI
TeopUuM
OTHOCHUTEJIbLH
OCTH

CopepxaHnue yueOHOro Marepuaa;

['panunupl  TPUMEHUMOCTH KJIaCCUYeCKOM MEXaHHUKHU.
[Toctynatel  crnenuanbHOM  TEOPUM  OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOJYJISI CKOPOCTHU CBE€Ta B BaKyyMe,
MNPUHIUIT OTHOCUTENIBHOCTU JiHIITEeHAa. OTHOCUTEIBHOCTD
OJHOBPEMEHHOCTH. 3aMeJUICHUEe BPEMEHHU M COKpalleHHE
JUIMHBL. DHEPrusi W UMIIYJIbC PEISTUBUCTCKOM YaCTHUIIBI.
CBs13p Maccel C SHEpPrued M HUMIYJIbCOM PEISATUBUCTCKON
YaCTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI.
Kombunuposannoe 3ausmue.

OK 01
OK 02
OK 04
OK 05

Pa3nen 7. KBanToBasi pusunka

31

Tema 7.1
J1eMeHThI
KBaHTOBOM
ONTHKH

Coneprxkanue y4eOHOro Marepuana:

®oronsl. Popmyna [lnanka cBs3u >Hepruu (PoTOHA C €ro
4acToToi. JHepruss W wuMmylnbc QoroHa. OTKpeITHE H
uccienoanre Qporoddpdekra. Omnbitel A.I.  Cronerosa.
3akoHbl  (oTodddexTa. YpaBHeHWe DUHIITENWHA IS
dotoaddekra. "KpacHas rpanuna" dhorodddekra. lapneHue
ceera. Onpitel [1.H. JlebeneBa. Kombunuposanrnoe 3ansamue.

IIpodeccrnonanbHo OPHEHTHPOBAHHOE cojepkaHue
(coaep:kaHue NPUKJIAAHOIO MOAYJIA)

Ipaxmuuyeckue 3anamus

[Ipaktuueckass padora Ne 11. TexHudeckue yCTpouCTBa U
MpaKTUYEeCKOe NpUMEHeHHue: (OTOANEMEHT, (OTOAATUHK,
COJITHEYHas OaTapesi, CBETOIUO]T

Tema 7.2
Crtpoenue
aToma

CopepxaHue yaeOHOro MaTepHana;

Mogenr aroma Tomcona. OmbsiTel  Pesepdopna 1o
pPacCesHUIO -YaCTHII. [Inanerapnas MOJIEJIb aToma.
[Toctynatel bopa. Mznydenne u mornomieHne (GOTOHOB MpU
Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPTUM Ha Apyroi. Buasl
cnektpoB. CHekTp ypoBHEHl »SHEpruM aroma BOJOpOJA.
BomHoBele  cBoiicTBa  yactun. Bosmael  ge  bpoiuis.
KopnyckynspHo-BoniHOBOM  ayanu3m.  CHOHTaHHOE |
BBIHYXJEHHOe wu3nydeHue. Jludpakuus dIEKTpOHOB B
KpUCTaJljaXx. YCTPOMCTBO M MNPUHIMI paboOThl Jas3epa.
Kombunuposannoe sanamue.

Ilpakmuueckue 3anamus

[Ipaktuyeckas pabora Ne 12. TexHuWdeckwe yCTpOWCTBA M
OPAaKTUYECKOE MPUMEHEHUE:CIEKTPOCKOI,  CIEeKTPalbHBIN
aHau3, Ja3ep, KBAHTOBBIA KOMITBIOTED.

[Mpaktnyeckas pabora Ne 13. HabGmionenwe nwHEHUaTOro
CIEeKTpa.

Tema 7.3

Copnepxanue yueOHOro MatepHana:

OK 01
OK 02
OK 04
OK 05
OK 07
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ATOMHOE
SIAPO

OKCNEPUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTPOCHUS Siapa.
OtkpeiTie panuoaktTuBHOCTH. OmbiTel  Pesepdopma 1o
ONpEACICHUI0  COCTaBa  PAJUOAKTUBHOIO  HW3JIyYEHHS.
CeoiictBa anbta-, Oera-, TramMma-usilydeHus. BiusHue
PaIMOaKTUBHOCTH Ha >KUBBIE OPraHU3Mbl. OTKPBITHE TPOTOHA
u HeWtpoHa. Hyknonnas wMoxens snapa ['eifzenOepra-
NBanenko. 3apsa siapa. MaccoBoe uucio snapa. M3orormsbl.
Anbda-pacniaa. DIeKTpOHHBIA U MO3UTPOHHBIA OeTa-pacraj.
["'amMa-u3nydenue. 3aKOH paJuOaKTUBHOIO pacnaaa. JHeprus
CBSI3UM HYKJIOHOB B sifipe. SnepHbie cuiibl. JledekT Maccsl spa.
Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SaepHbId
peaktop. Tepmosinepubiit cuate3. [IpoGieMbl U EepCIeKTHBBI
SIICPHOM DHEPreTUKH. OKOJIOTUYECKHUE AacCHeKThl SAECpHOMU
SHEPreTUKHU. DJIEMEHTapHbIE YacTUIlbl. OTKPBITHE TTO3UTPOHA.
MeTopl HaOIIOICHUS U PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIC B3auMoIeiCTBUA. EAMHCTBO (hr3mueckoi
KapTUHBI MUpAa.

Kombunuposannoe 3anamue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJepxaHue
(copep:kaHue MPUKJIATHOTO MOXYJIA)

Ilpakmuueckue 3anamusl

[Tpaktueckass pabora Ne 14. MHccnenoBaHue TpeKoB
JacTHI(TI0 TOTOBBIM (hoTOTpadusim)

[TpakTnueckast pabora Ne 15. TexHuueckue YCTpOHCTBA U
IPaKTUYeCKOe INPUMEHEHHUE; J03UMEeTp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHas boMoa.

Pa3nes 831eMeHTHI aCTPOHOMUHM M AcTPOPU3NKH

(op]

Tema 8.1
9J1eMeHThI
aCTPOHOMUH
"
acTpopusuxku

CopepxaHnue yueOHOro MaTepuana:

OTalbl pa3BUTHUA ACTPOHOMUH. [Ipuknagnoe i
MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMHUU. Buj 3Be3nHOrO
Heba. Co3Be3nus, SpKHE 3BE3/bl, IJIAHETHI, UX BHAUMOE
newxeHue. ConHeuHas cuctema. [lmaHeTbl 3eMHOUM TpyMIIbL.
IDranerel-ruranTel.  Manbsie Tena CoOJNIHEYHOM  CHCTEMBL.
Connue, dotochepa u armocdepa. ComHedyHass aKTUBHOCTb.
Ucrounnk sueprun CosHIIa W 3BE3/. 3BE3/IbI, UX OCHOBHBIC
XapakTepucTuku. Jlumarpamma "cnekTpaidpHBIM  Kilace -
cBeTUMOCTE".  3Be3Abl  TIIABHOM  ITOCJIEIOBATCILHOCTH.
3aBUCUMOCTh ''Macca - CBETUMOCTH'" IS 3Be3]l IJIaBHOMU
MMOCJICIOBATEILHOCTH. BuyrpenHee  cTpoeHue  3BE3N.
CoBpeMEHHbIE  TPEACTABICHUS O IPOUCXOXKICHHUH U
spoyronmu CoJIHIIA U 3Be3J. DTaIlbl KHU3HU 3Be3[. MiledHbId
[Tyt - Hama ['anakTuka. CnupanbHas CTpyKTypa [ anakTukwy,
pacrpeneneHue 3Be3/1, ra3a u npuid. [lonoxxenne u ABUKeHne
Comana B Tamaktmke. Tunel ranaktwk. Iloockas wu
chepuueckas monacuctembl [amaktuku. Pamuworamaktuku u
KBa3zapel. YUepHble IbIpbl B sAJpax rajgakTuk. BcereHHas.
Pacnmipenue Bceenennoil. 3akon XaO6ma. Pazberanue
ranaktuk. Teopus  bompmoro  B3peiBa.  PenukroBoe
W3JTyYEHHE. MacmrabHas CTPYKTypa Bcenennoi.
Meraranaktuka. HeperneHHbie TpoOieMbl aCTPOHOMHUH.
Kombunuposannoe zauamue.

Jlabopamopnvie 3anamus

OK 01
OK 02
OK 03
OK 05
OK 07
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JlaGopaTopnast pa6ota Ne 8. HabGmromeHuss HEBOOPYKECHHBIM
TJ1a30M C UCIIOJIB30BAHUEM KOMHLIOTepHBIX HpI/IHO)KCHI/Iﬁ JJIS
OTIpENIeTICHUsI  TOJIOKCHMsI ~ HEOCCHBIX  OOBEKTOB  Ha
KOHKPETHYIO  JaTy: OCHOBHbIe co3Be3qusi CeBepHOro
MOJTYIIAPHSI U IPKUE 3BE3JIbI

CamocrosiTesbHas pabora 20
IIpomeskyTOoUHAS aTTecTALMS: IK3aMeH BO 2 ceMecTpe 8
Bcero 180

3. VCJIOBUSI PEAJIM3ALIAM [TIPOT PAMMOBI OBIIIEOBPA3OBATEJIBHOM
TACIHATLITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOCCIICUCHHIO

yueOHOro mpoiecca 0a30BBI ypOBEHb Kypca (M3MKM HAa YPOBHE CpPETHEro OOIIero oOpa3oBaHWMs
u3zyuyaercs B ycioBusx «KaOWHeTa ecTeCTBEHHOHAYYHBIXUCIMIUIMH». B KaOWHETEe JOJDKHO OBITh
HeoOXxouMoe J1adopaTopHoe 00OpyIOBaHME JJISi BBIOJHEHHS YKa3aHHBIX B IMporpamme mo ¢Qusmke
NPaKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE 000pYy/IOBaHUE.

O6opynoBanue yueOHOT0O KaOMHETA:

®110Ca/I04HbIE MECTa 10 KOJIMYECTBY 00yUaroIuxcs;
epaboyee MECTO MPErnoaaBaTes;

® KOMIUIEKT Y4€OHO-HarJIsJHbIX OCOOUIL;

® KOMITJIEKT 3JIEKTPOHHBIX BHICOMATEPHAIIOB;
®33/1aHUs /ISl IPOBEPOYHBIX PabOT;

e Ipo)eCcCHOHATBHO OPUEHTHPOBAHHBIC 3aaHNUS;

e MaTepuaibl 1uhHepeHINPOBAaHHOTO 3a9eTa.

TexHuueckue cpeacTBa 00y4eHUs:

® [IEPCOHATIbHBIN KOMIIBIOTEP C JUIIEH3MOHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM;

® [IPOEKTOP C IKPAHOM.

e 3aibl (OMOMMOTEKA, YUTABHBIN 3aJ1 ¢ BBIXOJAOM B MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHYIO
ceTb MHTEpHET).

JleMoHCTpalOHHOE U J1ab0paTopHOE 00OPYIOBAHUE:

e KOMIUIEKT y4eOHBIX MJIaKaTOB,

e KOMIUIEKT IOPTPETOB YUCHBIX -(DPU3UKOB,

e TabJIUIIA IEMOHCTPAIIMOHHAS «[IPUCTABKHU JJIs1 00pa30BaHMs KPATHBIX M JOJIbHBIX €AUHUIDY,
e TA0NUIIA JEMOHCTPALIMOHHAS «(PU3HUUECKUE TTOCTOSTHHBIEY,

e TaOJUIIA IEMOHCTPAIIMOHHAS «MEXTYHAPOJHAsI CUCTEMA EIUHUL] CH»,

e TEPMOMETD,

« Gapomerp,

e ICUXPOMETP,

e ITATUB C My(PTOH U JANKoOH,

o TUHAMOMETHI,

e OPYCKH C OTBEPCTHUSIMH,

e Ha0OpHI Te,

e BECHI J1a0OpaTOpHEIE,

e KaIMJUTSAPBI, MPOOUPKHU, KATTOPUMETPHI,

e yCTaHOBKA J1Ta0OpaTOpHAs «M3MEPEHHE Ta30BOM MOCTOSIHHOM,

e YCTaHOBKa JJabopaTopHast «K03(QGUIUEHT TOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH,
e IpHOOP /TS IEMOHCTPAIMH I'a30BbIX 3aKOHOB,

¢ )KUJKOCTHBI MAaHOMETD,
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e IprOOp 7S U3ydeHUs nehopMaIiK PACTSHKSHUS, IPYKHHEI,
 Ha0OP IO ANEKTPOCTATHUKE,

e MaIIMHA IEKTPOPOPHAS MaJIasi MOM,

e aMIIEPMETPBI, BOIBTMETPHI, PE3UCTOPHI, KIIFOUYH, COSAMHUTEILHBIC TIPOBO/IA,
e HA0OP KOHACHCATOPOB YUEOHBIH,

e Ha0Op IO PaINOTEXHUKE,

e MOJIEJb AJIEKTPOIBUTATEITS,

e peocTar y4eOHBIi,

e BOJIBTOMMETD,

e TEPMOPE3UCTOPHI,

e TEpMOTIapa,

e KOHICHCATOPBI JIEMOHCTPAITUOHHBIE,

e IEMOHCTPAIIMOHHBIN KOMIUIEKT IO JIEKTPOJUHAMUKE,

e PETYISATOP HANIPSDKCHHS,

e YCTaHOBKA J1a00OpaTOPHAs «3JIEKTPOHHO-IBIPOYHBIH MEPEX0,
e MYJIbTUMETD,

e MaIIMHA BOJHOBAS,

e YCTaHOBKA J1a00paTOPHAS «3JICKTPOMArHUTHBIC BOJIHBI,

e JIMH3BI,9KPaHBL,3epPKaIa,.

e CTPOOOCKOTI,

e OCBETUTEIIb,

e IJIOCKOTIApAJLICIbHBIC TUIACTUHBI,

e yCTaHOBKa JTabopaTopHast «BHEIIHUH HOTOIPPEKTY,

e CIIEKTPOCKOII,

e IJTUTKA DJIEKTPHYECKAsL.

3.2. UnpopMmannoHHoe obecniedeHHne peajin3anun 00y4eHust

Jnst peanuzanyi IpOTpaMMbl  OMONMOTEYHBIH (DOHI WMEeT MeYaTHbIE W/WIH DIEKTPOHHBIC
oOpa3oBaTenbHble U UH(GOPMALIMOHHBIE PECYpChl, PEKOMEHJyeMble JUIsl MCIIOJIb30BaHHUS B
0o0pa3oBaTeIbHOM MpoIiecce:

DJIEKTPOHHBIE H31aHNus (JIEKTPOHHBIE pecypchl):
OcHOBHbIE HICTOYHUKH

1. Mskumes, I'. 5I. ®usuka. 10-it knacc. ba3oBelii u yriay6neHHsli ypoBHU: yueOHuK / I'. SI. Mskuies,
b. b. byxosues, H. H. Corckwuii; mon pen. H. A. IlapdentbeBoii. - 12-e usm., crep. — Mockga:
[Ipocemenne, 2025. - 436 c. — (Kmaccuueckuit kypc). - ISBN 978-5-09-127073-0. - Tekcr:
anektpounbiid. - URL: https://znanium.ru/catalog/product/2220306.— Pesxum ocTyma: st aBTOPU3HP.
[0JIb30BaTENEN

2. Msxwuues, I'. S. ®usuka. 11-i1 knace. ba3oBblil u yriy6ieHHbI ypoBHH : yueOHuk / I'. 5. Mskues,
b. b. byxosues, B. M. Yapyrun; nox. pen. H.A. IlapdentseBa. — 13-e usa., crep. - Mocksa:
[MpocBemenne, 2025. - 444 c. — ISBN 978-5-09-127063-1. - Tekct: amekrponnbii. - URL:
https://znanium.ru/catalog/product/2220312.— Pesxum gocTyma: [Jisi aBTOPU3HP. M0Tb30BaTECH

JlonoTHUTeIbHbIC HCTOYHNUKH

1. ®wusmka. ba3oBbiii ypoBeHB: Y4YeOHWK i OOpa30BAaTENbHBIX OpTaHU3AIMM, PEATH3YIOIINX
oOpa3oBaTenbHbIE POTrpaMMBbl cpeaHero npodeccruonansHoro oopasosanus / H. C. Ilypsimesa, H. E.
Baxeenckas, /[. A. Ucaes, B. M. Uapyrun. — 2-e usn., crep. - Mocksa: [IpocBemenue, 2025. - 517 ¢. —
(Yuebnuk  CIIO). - ISBN  978-5-09-124948-4. -  Tekct: oanekrponsasii. -  URL:
https://znanium.ru/catalog/product/2202345.— Pesxum mocTyna: it aBTOPU3MP. MOTb30BaTEeH

2. ®usuka. ba3osblil ypoBeHs. [IpakTukym mo perieHuro 3anad: ydeOHoe rmocodue, pazpaboTaHHOE B
KOMIUIEKTE € Y4eOHMKOM JUIsi 0Opa3oBaTENbHBIX OpraHU3allui, pealn3yoluX 00pa3oBaTEe/IbHbIE
nporpamMmsl cpeaHero npodeccuonansuoro odpazosanus / H. C. Ilypeimuesa, H. E. Baxeesckas, /1. A.
Ucaes, B. M. Yapyrun. — 2-e u3j., crep. - Mocksa: [Ipocsemenune, 2025. - 240 ¢. — (Yuebnuk CI10). -
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ISBN

978-5-09-124947-7.

TekcT:

3JIEKTPOHHBIN. -

UR

https://znanium.ru/catalog/product/2202344.— Pesxxum poctyma: i aBTOPU3UP. TOJIb30BaTeIIeiH

4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCIUILIAHBI

KonTpoair u ounenka

pe3yNbTaToB

OCBOCHHA

0011e00pa3oBaTeIbHON

L:

JUCLHUILINHBI

PacKpBIBAIOTCS 4Yepe3 NUCHUIUIMHAPHBIC PE3yNIbTaThl, HAMpaBICHHbIE Ha (opmupoBaHWE OOIMX W
npodecCuOoHaNBHBIX KOMIIETEHIIUN MO pa3ziesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuara.

OK, IIK

Pa3pen, rema

Tun oueHoYHBbIX CPeACTB

OK 01. Beibupath criocoOsr Pazgen 2. Temnr 2.1, 2.2, 2.3
penieHus 3aa4y Pazgen 3. Temnr 3.1, 3.2, 3.3
npohecCuOHABLHOM Paznen 4. Temr1 4.1, 4.2, 4.3
NEATENLHOCTH IPUMEHUTENBHO K | Paszen 5. Temst 5.1, 5.2, 5.3
Pa3IMYHBIM KOHTEKCTaM Paszen 6. Tembr 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
Pasznen 8. Tema 8.1
OK 02. Ucnonw3oBath Pazgen 2. Temsr 2.1, 2.2,2.3
coBpeMeHHbIe cpejcTBa moucka, | Pasnen 3. Temwr 3.1, 3.2, 3.3
aHajay3a U UHTEepIpeTaluu Pa3)1€n 4. Temnl 4. 1, 4.2, 4.3

UHPOpPMALIUHU U
UH()OpPMAIIMOHHBIC TEXHOJIOTUU
JUISL BBITIOJTHEHHS 33/1a4
po(hecCHOHATTLHOM
JeATEILHOCTH

Pazgen 5.
Pasnen 6.
Paznen 7.
Pasnen 8.

Temnr 5.1,5.2,5.3
Temsr 6.1
Temwr 7.1, 7.2, 7.3
Tema 8.1

OK 03. ITnanupoBats u
peaIn30BbIBaTh COOCTBEHHOE
npodecCHOHaTIBHOE H
JUYHOCTHOE pa3BUTHE,
MpeIPUHIUMATETbCKYIO
JIeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIb30BaTh 3HAHUS 110
(MHAHCOBON TPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsAX

Pazgen 1.
Pazgen 3.
Pazgen 4.
Pasgnen 8.

Temsr 1.1
Tema 3.1,3.2,3.3
Temn1 4.1, 4.2, 4.3
Tema 8.1

OK 04. DddexTrBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3aMMOJIEHCTBOBATh U paborats | Pasmen 3. Temsr 3.1, 3.2, 3.3
B KOJUIEKTHUBE U KOMAaH/E Pasnen 4. Tema 4.1,4.2,4.3
Pazgen 5. Tema 5.1,5.2, 5.3
Paznen 6. Tema 6.1.
Pasmen 7. Temwr 7.1, 7.2, 7.3
OK 05. OcymiectBusts yerayto u | Pazgen 1. Temsr 1.1
TOCY/IAPCTBEHHOM SI3bIKE Pazpgen 3. Temsr 3.1, 3.2, 3.3
o Pasnen 4. Teme1 4.1, 4.2 ,4.3
Poccuiickoit denepanuu ¢
o Pasgen 5. Temsr 5.1, 5.2, 5.3
y4€TOM 0COOEHHOCTEN
COLIMAIIBHOTO U KYJIbTYPHOTO Paspen 6. Temer 6.1
. YIARTYP Pasnen 7. Tempi 7.1, 7.2, 7.3

KOHTCKCTa

Pazgen 8.

Tema 8.1

- YCTHBIH OIIpOC;

- ()pOHTANBHBIN ONPOC;
-OIICHKA BBITIOJHEHUS
(U3NUECKUX TUKTAHTOB;

- OIIEHKa KOHTPOJIbHBIX paboT;
- HaOII0ICHKE 32 XOI0M
BBITTOJIHEHUS JTA00PAaTOPHBIX
pabOT MOIIEHKA BBITIOIHEHHUS
nabopaTopHEBIX PaboT;

- OLIEHKA [TPaKTUYECKUX padoT
(pemieHns KaUeCTBEHHBIX,
pacyeTHbIX, MPodecCHOHATBEHO
OpPHEHTHPOBAHHBIX 33]1a4);

- OIIGHKA TECTOBBIX 33IaHMIA;

- HaOJII0ICHKE 32 XOI0M
BBITTOJIHEHUS WHUBH/ Ty aTbHBIX
IPOEKTOB U OICHKA
BBITTOJIHEHHBIX MTPOEKTOB;

- OIICHKA BBITIOJIHEHHS
JOMAIITHUX CaMOCTOSITEIbHBIX
pa0or;

- HaOJI0ZIeHNE U OLIEHKA
pelieHus Kenc-3aaag;

- nuddepeHIpOoBaHHbIN
3ayer.
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OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKPYKaroIen
Cpembl, pecypcocOepexeHHIO,
IPUMEHATH 3HaHUA 00
W3MEHEHUU KJIMMAaTa, IPUHIUIIBI
OepexIINBOro IPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIYAHBIX CUTYAIHIX

Pazgen 2. Temnr 2.1, 2.2, 2.3
Pazgen 3. Temnr 3.1, 3.2, 3.3
Pasznen 4. Temrsr 4.1, 4.2,4.3
Pasnen 6. Temnr 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1

[IK 1.3. BeiObupatb METObI
MeXaHU4YeCKOH 00paboTKu 1
MOCIIE0BATEIHHOCTh
TEXHOJIOTMYECKOro mporecca
00paboTKu AeTaneil MalH B
MaIIMHOCTPOUTEIILHOM
MIPOU3BOJICTBE

Paspen 2. Temsr 2.1, 2.2, 2.3
Pasgen 3. Temsr 3.2
Pasnen 5. Temsr 5.1

- YCTHBIH OIIpOC;

- (hpOHTANILHBIN OTIPOC;
-OlIEHKA BBITIOJTHEHUS
(U3NYECKUX TUKTAHTOB;

- OIICHKa KOHTPOJILHBIX padoT;
- HaOJII0ZICHKE 32 XOJIOM
BBINOJIHEHUS JTA0OPATOPHBIX
paboT MOlIEHKA BBITIOTHEHUS
1a00paTOPHBIX padoT;

- OIICHKA MMPAKTHYECKUX paboT
(pereHus KaueCTBEHHBIX,
pacYeTHBIX, MPOPECCHOHATHHO
OPHECHTUPOBAHHBIX 33]1a4);

- OIICHKA TECTOBBIX 3a/IaHU,

- HaOJTIOZICHKE 32 XOJIOM
BBINOJIHEHUS UHIMBH/ Ty aTbHBIX
MIPOEKTOB U OILICHKA
BBIIOJIHEHHBIX MTPOEKTOB;

- OIICHKA BBITIOJTHEHUS
JIOMAIITHUX CaMOCTOSITEIBHBIX
pabor;

- HAOJIIOICHUE U OIIEHKA
pelieHus Keiic-3aaay;

- nudpepeHIpOBaHHBIN 3auerT.
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