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1. HACIHOPT PABOYEM ITPOT' PAMMBI YYEBHOM JACHUITIIINHBI
OVYIIL.06 ®u3uka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl

Pabouas mporpamma y4eOHOTO MpeaMeTa SBISETCS 00sS3aTeIbHONM YacThIO MPOTPAMMBI
MOATOTOBKH crielMaucToB cpeanero 3BeHa (gaee — [IIICC3) B coorBerctBuM ¢ ®I'OC COO
no crnenuanbHocTH 40.02.04 HOpucnpyaeHnus, peaiu3yemMoil Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus.

1.2 MecTo 1MCHUIIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl

VYueOHnast pucruiuiiHa «Pu3nka» sBIsSETCS Y4eOHbIM IpeaMeToM mnpoduis oOyueHus
o0IIenpopeCCHOHANBHOTO IMKJIa MPUMEPHOW OCHOBHOW 00pa3oBaTEeNbHON MPOrpaMMEI B
cootrBercTBUU ¢ PI'OC no cneunanbHocTu 40.02.04 IOpucnpyaeHuus, peaiuzyeMon ¢ y4eToM
€CTECTBEHHO-HAYYHOT'0 MPODUIIS OTydaeMoro npodeccnoHalbHOTO 00pa30BaHHUs.

1.3 Heanm u 3agayd JAUCUMILVIMHBI — TpPeOOBaHHMS K pe3yJabTaTaM OCBOEHHS
JAUCHMITAHBI:
1.3.1. Heau TUCHUTUINHBI:
JHMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS IpeameTa «DU3nKay OTpakaroT c(OpPMHPOBAHHOCTh

OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1. I'pask1TaHCKOTO BOCTIUTAHUSI:

- 0CO3HaHMs OOYyYarOIMMUCS CBOMX KOHCTMTYLIMOHHBIX INpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U TIPABOTIOPSIKY;

- IPEJCTABICHUS O COLIMATIBHBIX HOPMaX U MPAaBUIAX MEKIMYHOCTHBIX OTHOILIECHHI
B KOJUJICKTHBE;

- TFOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEIbHOCTH NPH CO3JaHUU Yy4EOHBIX
MIPOEKTOB, PEUICHNU YUeOHBIX U TIO3HABATEIFHBIX 33]1a4, BHITOJHEHUN YKCIIEPIMEHTOB;

- CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSL, JJOTHKY U apIyMEHTBI
APYTUX MPU aHATTN3E Pa3IMYHBIX BUIOB YUE€OHOH NeATETHHOCTH;

2. [TaTpHOTHYECKOTO BOCIIUTAHUS:

- [IEHHOCTHOTO  OTHOUICHHST K HCTOPUYECKOMY U HAYYHOMY  HACIIEAMIO
OTEYECTBECHHOHN (PU3HKHY;

- YBOKEHHUSI K TMPOLECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTUIECKOTO
NPUIOKEHNUS (PU3MKHM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT UINTENIbHBIX
HAOIOACHNH, KPOMOTIHMBBIX JKCIIEPUMEHTAIFHBIX TOWUCKOB, MOCTOSHHOTO TpyJa YYEHBIX U
MIPAKTHUKOB;

- MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IMOJYYCHHH M IOCIEAYIOIIEM aHAIH3e
uH(pOpMaIUU O IePeOBBIX TOCTHKEHUAX COBPEMEHHOM 0TeUeCTBEHHON (PU3UKH;

3. JIlyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

- HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTI'0 TIOBEJICHHUS;

- CIOCOOHOCTH OLIEHWBATh CUTYAIMH, CBS3aHHBIC C (U3WYECKUMHU SIBICHUSMH, H
NPUHUMATh OCO3HAHHbIE PELICHHS, OPUEHTHPYICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[EHHOCTH;

- TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHME M IIOCTYNKH CBOMX TOBapHIIeH cC
MO3UIMK HPAaBCTBEHHBIX M IMPABOBBIX HOPM U C YIETOM OCO3HAHHMS MTOCIIEICTBUH IMOCTYIIKOB;

4. ®opMHUPOBaHUS KYIbTYPHI 310POBbSI:

- MOHUMAaHUS IEHHOCTEHN 3/T0POBOTO U O€301acHOTO 00pasa K1U3HH;

- HEOOXO/IMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (PH3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

- coOmo/ieHust TpaBuwil Oe3omacHOro oOpaleHus C BeIecTBaMH B OBITY,
ITOBCETHEBHOM KU3HM, B TPYI0BOM AEATEIBHOCTH;



- NOHMMAaHHMS IIEHHOCTU MPaBHJ UHIMBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBE/ICHUS B CUTYAIUSX, YTPOKAIOMIMX 3JOPOBBIO M KU3HU JIIOJIEH; OCO3HAHUS MOCIEICTBUN U
HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOT0JIsl, HAPKOTHKOB, KypEHHS);

5. TpyaoBOro BOCIIMTAHUS:

- KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKOM
JeSITeNIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIHLHOCTH;

- YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUHU MPAKTUYECKHX 3a/1a4 COLHATbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

- UHTEpeca K MPAKTUYECKOMY H3YUEHHUIO Npodeccuil pasindHOro pojaa, B TOM
Yyclie Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 10 (PU3UKE;

- YBaKEHUS K TPYAY, JIOISAM TPYAA U pe3ysibTaTaM TPYAOBOU ACATEIbHOCTH;

- TOTOBHOCTU K OCO3HaHHOMY BBIOOPY MHIUBUIYaTbHOU TPACKTOPUHU 00pa3oBaHMs,
Oyaymei npodeccuu M peanu3aui COOCTBEHHBIX KU3HEHHBIX ITUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K (hM3HKE, MHTEPECOB U MOTPeOHOCTEH 00111eCcTBa;

6. DKOJIOTUYECKOTO BOCIIUTAHUS:

- 9KOJIOTHYECKH 1enecooOpa3Horo  OTHOIIGHUS K npupoje

KaKk  HCTOYHHKY CYIIECTBOBAHUS )KU3HU Ha 3eMIie;

- MOHMMAHUA TJIO0ATBPHOTO XapaKTepa OSKOJOTHYECKHX MpoOsieM, BIHUSHUA
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COIIMATIBHON CPE/IbI;

- OCO3HAaHUSA HEOOXOJWMOCTH HCIOJB30BAaHUS AOCTHIKCHUA XUMUU IJI PEIICHUS
BOIIPOCOB PAIIHOHAIEHOTO MTPUPOIONIOIB30BAHNUS;

- AKTUBHOTO HENPUATUS JIEHCTBUM, MPUHOCAIINX BpEd OKPYXAIOIIed MpupoIHOn
cpeae, yYMEHHsS  IPOTHO3UPOBATH  HEOJIArONPHSTHBIE  DKOJOTHYECKHE  IMOCIEICTBUS
MpeaNpPUHIMAEMbIX JEHCTBUI U IPEIOTBPALLATh UX;

- HAJIMYHUS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYIbTYpHI,
OTbITa AESITENLHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMHU B
MO03HABATEIBHON, KOMMYHUKATHBHOMN M COIIMATIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTHBHO
MPOTUBOCTOATH MJICOJIOTHH XeMO(pOOHH;

7. LleHHOCTH Hay4YHOTO ITO3HAHMS:

- MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00LIECTBEHHON IPAKTHUKHY;

- NOHUMaHUA crenudukd ¢GU3MKKM Kak HayKd, OCO3HaHUsA €€ polu B
(GOpMHpPOBaHWM  PALMOHAIBHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUH  IIEJIOCTHOTO
npeJcTaBiIeHNs 00 OKPY)KaIOLIeM MUPE KaK O €IMHCTBE MPUPO/IbI U YeNIOBEKa, B MO3HAHUN
NPUPOJHBIX 3aKOHOMEPHOCTEW W pEmIeHHH MPOOJIeM COXPaHEHHs] IPUPOIHOTO
paBHOBECHS;

- yOexaEHHOCTH B 0co00il 3HauMMOCTH (PU3MKK Uil COBPEMEHHOM
[UBUJIM3AIUH: B €€ TYMaHUCTUYECKON HANIPAaBIEHHOCTU U BAXKHOW POJIM B CO3JJaHUH HOBOM
0a3pl MaTepUATLHOW KYJIBTYPHI, B PEIICHUH TII00ABHBIX IPOOJIEM YCTOHYHBOTO Pa3BUTHS
4eJI0BEYECTBA - CHIPEBOM, SHEPreTUYECKOM, MUILEBONW M IKOJOTHUECKONW 0€30MacHOCTH, B
Pa3BUTHH MEIHWIMHBI, OOECTICUYCHHH YCIIOBHH YCIEIIHOTO TpyAa W OSKOJOTUYECKH
KOM(OPTHOM KU3HHU KaXKIO0T0 YieHa O0IeCcTBa;

- €CTeCTBEHHO-HAYYHOW TPaMOTHOCTHU: ITOHUMAHHS CYIIHOCTH METO/OB MO3HAHUS,
UCTOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOMyyaeMble 3HAHUS JUIS
aHaM3a W OOBSCHEHUS SIBICHUH OKPYXAIOIIEro MUpPAa M TPOUCXOISAIIMX B HEM H3MEHECHUH;
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIBIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

- CIOCOOHOCTH CaMOCTOSITENIHO MCIOIb30BaTh (PU3MUECKUE 3HAHUS IS PELICHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;

- MHTEpeca K MO3HAHUIO, HCCIIEJOBATENbCKOM 1eTeIbHOCTH;



- TOTOBHOCTM M CIIOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oBaHUIO U
camM0o00pa30BaHUI0, K aKTMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUI IO (U3UKE B COOTBETCTBUM C
KU3HEHHBIMH NTOTPEOHOCTIMH;

- UHTEepeca K OCOOEGHHOCTSAM Tpylda B pa3iMuHbIX cdepax mnpodeccuoHanbHOM
JESTEIIbHOCTH.

MeTtanpeamMeTHble pe3yJbTaTbl OCBOCHMs yueOHOro npenmera «®usnka» Ha ypoBHE
cpelHero oomiero oOpa3oBaHus BKIIOYAIOT:

- 3HAa4YUMble IS dbopmupoBaHus MHUPOBO33PEHUS 00yyYaroImuxcs
MEXIUCIUIUTHHAPHBIE (MEXIpEAMETHbIC) OOIIeHAayYHbIE MOHATHS, OTPAKAIOUINE IETIOCTHOCTh
Hay4YHON KapTHHBI MHpa U CHEU(PHUKY METOJOB IO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKax (MaTtepusi, BEIIECTBO, YHEPIHUs, SBJICHUE, MPOILIECC, CUCTEMa, HAYYHBIN (haKT, MPUHIIHUII,
TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIeA0BaHUe, HAOII0ACHUEe, W3MEPEHHUE,
9KCIIEPUMEHT U Jp.);

- yHUBEpCajbHble Yy4yeOHble JelcTBUS (1MO3HABaTelbHbIE, KOMMYHUKATHUBHBIE,
perynsTuBHbBIE), obOecreunBaronie (opMHUpOBaHHE (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAIBHOW KOMIIETCHIIMH OO0YYaloLMXCs; CIIOCOOHOCTh OOYyYaroIuXcs HCIOJIb30BaTh
OCBOCHHBIE MEXIWCIUILUTMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHHS M YHHBEpCAJIbHBIC yUeOHBIC
JeWCTBUS B I03HABATEIbHON M COLIMAIBHOM MTPAKTUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHHBEPCAIBHBIMU yUEOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETrYJIATUBHBIMU JEHCTBUSIMHU.

OgnazieHre yHUBEPCATBHBIMH y4€OHBIMU TO3HABATEIIbHBIMU ACHCTBUSIMHU:

1. ba30BBIMM JIOTMUECKUMHU JEHCTBUSAMU

- CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBATh
e€ BCECTOPOHHE; ONpENeNsATh LEau JesATeNbHOCTH, 3aJaBas [apaMeTpbl M KpUTEPUH HX
TOCTHIKEHUS, COOTHOCUTD PE3YJIbTAThI ICATEIBHOCTHU C MIOCTABJICHHBIMH LEIISIMU;

- UCMOJIb30BaTh IPU OCBOCHMM 3HAHUH NPUEMBI JIOTMUYECKOTO MBIIUICHUS:
BBIJICJIATh XapaKTEPHBIC MPU3HAKH TOHSATHIA M YCTAHABIMBATh WX B3aWMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIME MOHATHUS IS OObSICHEHHS OTJICNIbHBIX (PAKTOB U SIBJICHHIA;

- YCTaHaBJIMBAThH MPUYUHHO-CIICCTBEHHBIE CBSI3U MEXIY H3y4aeMbIMHU SBJICHUSMHU;

- CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE, IO aHAJIOTHH),
BBISIBIIAT 3aKOHOMEPHOCTH M NPOTHBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUEHMS,;

- NPUMEHSTh B INpOLECCe IIO3HAHMs, HCIOJIb3yeMble B (PU3UMKE MOAENU JUIs
peleHus yueOHbIX TO3HABATENbHBIX U MPAKTUUECKUX 3a7a4

2. ba3oBbIMHU HCCIIEIOBATENILCKAMU JACUCTBUSMH - BIIAJIETh OCHOBAMU METOJIOB HAYYHOTO

MO3HAHUS BEILECTB;

- (bopMynupoBaTh ENU U 3aJla4d UCCIEIOBaHMs, UCIOIb30BaTh MOCTABIECHHbIE U
CaMOCTOSITENIbHO C(HhOPMYIHUPOBAHHbBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHSI M OCHOBBI
st POPMHUPOBAHHUS THITOTE3HI 110 IIPOBEPKE MPABHIILHOCTH BHICKA3BIBAEMBIX CYXKIICHHI,

- BIAJCTh HAaBBIKAMH  CAMOCTOSITEIbHOIO  IIJIJAHUPOBAHUS U IPOBEIEHUS
YUYEHUYECKUX 3KCIEPHMEHTOB, COBEPILIEHCTBOBaTh yMEHHs HAOMIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaThb OOOOIIEHUS U BBIBOABI
OTHOCHUTEINIHO JOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEA0BAHNUS, COCTABIATh OOOCHOBAHHBIM OTUET O
pojieJIaHHOM padoTe;

- npuoOpeTaTh  ONBIT  YYEHWYECKOW  HCCIIeOBaTeIbCKOM U MPOEKTHOM
JesITeIbHOCTH, MPOSBIATH COCOOHOCTH M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY METO/I0B
peleHsI MPaKTHYECKUX 3aa4, MPAMEHEHHIO Pa3IMYHBIX METOIOB TTO3HAHUS;

3. Ilpuémamu paboThl ¢ MHPOpPMaLMEH - OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX
nHpopManuy (Hay4HO-TIOMYJIApHAs JMUTeparypa (PU3MUECKOro COJIep’KaHus, CIPaBOUYHbIE
nocodusi, pecypcbl MHTepHeTa), aHaIM3MpPOBAaTh HH(POPMALMUIO PA3TUYHBIX BHJIOB U (HOpM
MIPEJCTAaBICHHS, KPUTUIECKH OIICHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTD;



- (dopMynupoBaTh 3ampoChl U HPUMEHSTH pa3IUYHBIE METOJbI TMPH IOUCKE U
otOope nHpOopMaIIK, HEOOXOUMOM JJIs BHITTOTHEHHS YUYEOHBIX 3a/1a4 ONPEeIEHHOTO THIIA,

- npuoOpeTaTh  OMBIT  WCHOJB30BaHUA  HMH(GOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpeACTaBICHUs MH(DOpMAIIH
(cxemsl, TpaduKH, AHArpaMMBbI, TaOJIUIbI, PUCYHKH U T. 11.);

- UCTIOJIb30BaTh HAYYHBIA S3bIK B KAUECTBE CPEJCTBa MpH paboTe ¢ (PU3NIECKOM
nHbopMalMel: MPUMEHATb MEXIIPEIMETHbIE (XUMMUYECKHME M MaTeMaTHYeCKUe) 3HAKu U
CHMBOJIBI, (hopMyIibl, aOOpeBUATYpHI, HOMEHKIIATYPY;

- UCIOJIb30BaTh 3HAKOBO-CUMBOJMYECKUE CpeACTBa HarusiaHocTd.  ObnaaeHue
YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU JICHCTBHUSIMHU:

- 3aJjaBaTh BOINPOCHI II0 CYLIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Jauajiora W/WiH
IMCKYCCHM, BBICKAa3bIBaTh HJEH, (OPMYIUPOBATH CBOM TPEAJIOKEHHS OTHOCHTEIHHO
BBINOJIHEHUS NIPEJUI0KEHHON 3a1auu;

- BBICTYNIaTh C IMPE3CHTAIlel pe3yabTaTOB IMO3HABATENBHON JIEATEIBHOCTH,
IIOJyYEHHBIX CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHUKAaMH IIpU  BBIIOJIHEHUU
XUMHAYECKOTO IKCIIEPUMEHTA, TIPAKTUIECKON pabOTHI TTO MCCIIEOBAHUIO (PM3NYECKHX SBICHUN U
3aKOHOMEPHOCTEH, pealn3alun yueOHOTo IpoeKTa, U (popMyIupoBaTh BbIBOJBI IO pe3yabTaTaM
MPOBEAEHHBIX WCCIIEAOBAHUIA IMYTEM COTJIACOBAaHUS IMO3UIMKA B XOAE OOCYXICHHs M OoOMeHa
MHEHMSIMU.

OgnazieHre YHUBEPCAITBHBIMH PETYJISITUBHBIMH JICHCTBUSMU:

- CaMOCTOSITEJIbHO ~ IIJIAHUPOBaTh M OCYLIECTBISATH CBOI  IIO3HABATENIBHYIO
NeSITENIbHOCTb, ONpeesisas €€ LeNd W 3aJauyd, KOHTPOJIMPOBAaThb U MO Mepe HEOOXOIUMOCTH
KOPpPEKTHpOBaTh IpeajaraeMblii alropuT™M JEHCTBUM MpU  BBINOJIHEHUM Y4YeOHBIX U
UCCIIEIOBATENIbCKUX ~ 3a/a4, BbIOMpaTh Hanmbonee dS((EKTUBHBIA CMOCOO IMOCTaHOBKH
IKCHEPUMEHTA;

- OCYILIECTBIISITh CAMOKOHTPOJb JIEATEIbHOCTM HA OCHOBE CaMoOaHaIW3a H
CaMOOLICHKH.

- NnpeAMeTHBIX:

1) c(OpPMHPOBAHHOCTh NPEACTABICHUNA O POIM U MecTe (U3UKU U aCTPOHOMHUH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, O CUCTEMOOOpasyroulel poiau (QU3MKU B pPa3BUTHH
€CTeCTBEHHbIX HAyK, TEXHUKHM M COBPEMEHHBIX TEXHOJOTHH, O BKJIaJ€ POCCHUHCKUX H
3apyOeXHBIX Yy4YEHBIX-(QU3UKOB B pPa3BUTUE HAYKH; IOHMMaHHE (PU3NYECKON CYIIHOCTH
Ha0JI0aeMBIX SIBICHUH MUKPOMHUPA, MAaKpPOMHUPA U MEraMHpa; IOHUMaHHE PO aCTPOHOMMH B
MPAKTUYECKON NIEATETPHOCTH YeJOBEKa M JalbHEWIIeM HayYHO-TEXHHMYECKOM pa3BUTHH, POJIU
¢u3uku B GOPMHUPOBAHUU KPYrozopa U (pyHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKa JJIsl peIleHHs
MPAaKTUYECKHX 3a/1aY;

2) c(OpMHPOBAHHOCTh YMEHHI pacrio3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLECCHl) U
OOBSICHATh WX Ha OCHOBE W3yYCHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEIHOE JBIDKEHUE, CBOOOJHOE MajJeHUE Tell, JBUKEHHE 10 OKPY)KHOCTH, WHEpLus,
B3alMOJICIICTBUE TeJ, KojebareabHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIKEHHUE; AUddy3us,
OpOYHOBCKOE JIBUKEHHE, CTPOEHHUE >KUAKOCTEH M TBEpABIX TeJ, U3MEHEHHE oO0bema Tel NpHU
HarpeBaHWW (OXJIAXKICHWH), TEIUIOBOE DaBHOBECHE, HCHAapeHHe, KOHJCHCAIUs, IUIaBJICHHE,
KpUCTAJUIM3alUsl, KUIEHUE, BIAXHOCTh BO3/yXa, CBS3b CpEIHEH KHHETUYECKOH »HEpPruu
TETUTOBOTO JBIDKEHHSI MOJIEKYJI C a0COIOTHOM TeMIepaTypoii, MOBBIIICHUE TaBJICHUS Ta3a MpH
€ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAYy I[apamMeTpaMH COCTOSIHHUSA Tra3a B
M30IIpoLeccax; dJIEKTPHU3aIHs Tell, B3aUMOJIEICTBHE 3apsi10B, HarpeBaHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICHCTBHE MAarHUTOB, AJIEKTPOMAarHWTHAas HWHIYKIMS, JEHCTBHE MarHUTHOTO MOJS Ha
MPOBOJHUK C TOKOM W JIBHKYIIMHCS 3apsii, DJIEKTPOMAarHUTHBIE KOJICOaHWUS W BOJHHI,
NpSMOJIMHEIHOE PAacHpOCTpaHEHUE CBeTa, OTpakeHUe, NpeloMiIeHHe, HHTepdepeHuus,
Iudpakus ¥ MoJsSpU3alus CBeTa, AUCIEPCHs CBeTa; (OTOdIeKTpruueckuil 3pdexT, cBeToBoe



JAaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aTomMa BOJOpPOAA, €CTECTBEHHAs U
HWCKYCCTBEHHAs PaMuOaKTUBHOCTb;

3) BJIQJICHUE OCHOBOTMOJATaloMUMU (U3NYECKUMU TIOHATUSMU U BEIHMYUHAMH,
XapaKTEPU3YIOMUMU  (PU3HYECKHE TIPOIECChl (CBSI3aHHBIMA C MEXaHUYECKHUM JIBHDKCHHEM,
B3aMMOJICHICTBHEM TEJI, MEXaHWYCCKUMH KOJEOAHUSIMHU M BOJIHAMHU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BEILIECTBA, TEIUIOBBIMU MPOLIECCAMU; HJICKTPUUYECKUM W MAarHUTHBIM TOJISIMU,
JNEKTPUYECKUM TOKOM, OJCKTPOMATHUTHBIMH KOJICOAHUSIMH U BOJIHAMHU; ONTHYCCKUMHU
SIBJICHUSIMU;  KBAaHTOBBIMU  SIBJICHHSIMH, CTPOCHMEM aroMa W aTOMHOTO  sjpa,
PaIMOAKTUBHOCTBIO);  BJIAJICHHE OCHOBOIOJATAOIIMMH  ACTPOHOMHYECKUMHU  TOHSTHUSMH,
MO3BOJISIIOIIMMHU  XapaKTepU30BaTh IMPOLIECChl, MPOUCXOSIIME Ha 3BE37aX, B 3BE3JIHBIX
CUCTeMaX, B MEKTAJIIAKTHYECKON CpeJe; IBUKEHHE HEOECHBIX TeJ, JBOJIOLNUI0 3BE31 H
Bcenennoi;

4) BIIQJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMU W TEOPUSIMH (3aKOH BCEMHUPHOIO
tsrorenusi, I, II u III 3akonbl HproTOHa, 3aKOH COXpaHEHUS MEXAHMYECKOW SHEPTrHH, 3aKOH
COXpaHEHHUS HUMIIyJIbCa, MPUHIUII  CYNEPHO3UIMH  CUJI, T[PUHLIUI  PABHONPABHOCTU
MHEPUUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA,
ra3oBbIC 3aKOHBI, MEPBHIA 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHMsI AJIEKTPUUECKOTO 3apsifa,
3akoH Kynona, 3akoH Oma juis ydacTka nenu, 3akoH Oma JUisl TOJIHOM 3JIEKTPUUYECKOW 1IeNH,
3akoH Jxoynst - JleHia, 3aKOH 3JEKTPOMArHUTHOM MHAYKIIMH, 3aKOH COXPAHEHHUS SHEPTUH,
3aKOH MPSIMOJIMHEMHOTO paclpOCTpaHECHUS CBETA, 3aKOH OTPa)KE€HUsI CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUsI HHEPTUM, 3aKOH COXpPAHEHUS UMITYJIbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAaHEHHs MacCOBOrO 4Yucia, NocTyiaaTel bopa, 3akoH
PaIMOAKTUBHOIO pacmaja); YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Ipu
aHanu3e (GU3NYCCKUX SBJICHUN U TIPOIIECCOB;

5) YMCHHE YYHTHIBATh TPAHUIBI MPUMEHEHHUS H3YYCHHBIX (DU3MYCCKHUX MOJICIICH:
MarepuaibHasg TOYKa, MHEpLUMAIbHAs CHUCTEMa OTCU€Ta, WJCaJbHBIM Ta3; MOJCIH CTPOCHUS
ra3oB, JXMJKOCTEH W TBEPJbIX TEJI, TOUCHHBIN 3JEKTPUUECKHUI 3apsll, SAepHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sIpa MPH pelieHnn HU3HMIECKUX 3a1ad;

6) BIIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, WCIOIb3YEMBIMH B
¢u3MKe: MPOBOAWTH NPSMBIE U KOCBEHHBIE H3MEpeHUs (PU3NYECKHX BEIWYHH, BBIOUpAs
ONTUMAJIBHBIA CIIOCOO M3MEPEHUSI U HCIOJNb3YS W3BECTHBIE METOJbI OLIEHKH MOTPENTHOCTEH
M3MEpeHu, TPOBOAUTH HCCIEAOBaHNE 3aBUCUMOCTEN (PM3NYECKUX BEIMYUH C MCIOIb30BAaHHEM
MPSIMBIX M3MEPEHUN, OOBSICHATH IMOJTYYEHHBIE PE3yJIbTAThl, UCIOJIb3Ys (PU3UUYECKHE TEOpHH,
3aKOHBI W TIOHATHS, W JeJaTh BBIBOJBI; COONIOJATh MpaBuiIa O€30MacHOr0 Tpyda MpH
MPOBEACHUHU MCCIEOBAHUN B paMKax Y4eOHOTO SKCIEPUMEHTA U y4eOHO-HCCIIEeI0BATEIhCKON
JESTeIbHOCTH C HCIOJb30BAHUEM IH(PPOBBIX HW3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO
o0opynoBaHus; CHOPMUPOBAHHOCTh TMPEACTABICHUN O METOJax TMOJYYEHUsT Hay4YHBIX
ACTPOHOMUYECKHUX 3HAHMII;

7) c(hOpMUPOBAHHOCTh YMEHHUSI pEIIaTh pPACUETHBIE 3aJaud C SBHO 3aJaHHOU
(bu3nuecKoil MOJAENbIO, UCIONB3Yysd (U3NYECKHE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHallu3a
YCIIOBUS 3a]1a4M BBIOMPATh (PU3HUECKYIO0 MOJIENb, BBIACIATh (PU3MUECKUE BETUUYUHBI U (POPMYIIbI,
HEOOXOIMMBIC UISI €€ PEIIeHUs, MPOBOJUTh PAacYeThl M OLIEHWBATH PEATbHOCTH MOIYYEHHOTO
3Ha4YCHHUS (U3MYECKOW BEIMYHMHBI, peliaTh KAueCTBCHHBIC 3a7add, BBICTpAWBas JIOTHYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYKJIEHUU C OMOPON Ha W3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pu3NYECKUe SBICHMUS;

8) c(OpPMHUPOBAHHOCTh YMEHHsI MPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUs
YCIOBUH TpOTEKaHWs (U3MYECKUX SIBICHUH B TPHUPOAC W I TPHUHATHUS TMPAKTUYECKHUX
pelieHnid B TIOBCEIHEBHOW JKM3HU HJisi oOecreueHus Oe30MacHOCTH MpH OOpalieHuu ¢
OBITOBBIMU TIPHOOpPAMHU M TEXHHYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBBS U COOIIOICHUS
HOPM D9KOJOTHMYECKOTO TIOBEJACHUS B OKpYKaWIIEH cpelne; MOHMMAaHHE HEOOXOAUMOCTH
MIPUMEHEHHUSI IOCTIKEHUH (PU3UKH U TEXHOJOTUH IS palliOHATBFHOTO TTPUPOAOTIOIB30BAHMS;



9) c(OpPMUPOBAHHOCTh COOCTBEHHOW TO3UIIMM MO OTHOIIEHUIO K (QHU3UUIECKON
nHpOpMAIMY, TOJIYyYaeMOW W3 pa3HbIX HWCTOYHHKOB, YMEHHWH WCIIOIB30BaTh IHU(PPOBBIC
TEXHOJOTHH JUIS TOWCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIIMA W TIPEICTABICHUS Y4eOHOU H
HAYYHO-TIONYJSIPHOW WH(OPMAIIMU; pPa3BUTHE YMEHHMH KPHUTHYECCKOTO aHajm3a IOJydaeMoi
uH(pOpMAINH;

10)  oBmageHwe yMeHHSIMH pabOTaTh B TIPYMIE C BbIMOJHCHUEM Pa3IMYHBIX
COLIMATILHBIX POJICH, ITAHUPOBATH PAOOTY TPYIIIEI, PAIMOHAIEHO PACIPENEISITh ACITeIbHOCTD B
HECTaHIAPTHBIX CUTYAIHsX, aJCKBATHO OIECHHBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB T'PYIIIIBI B
pelIeHre pacCMaTpUBaeMON IPOOIIEMBI,

11)  osnagenue  (COPMHPOBAHHOCTH  MPEACTABICHHH)  MpaBHIAMH  3allUCH
¢busnueckux Gopmyn pernbedHO-TOUeUHOU cucTembl oOo3HaueHmii JI. Bpaiins (st cnensix u
C1abOBUIAIINX OOYJAFOIITNXCS).

1.3.2. IllnanupyemMbie pe3yJbTaThl OCBOECHHS 0011€00pa30BaTe/ILHONH TUCHHUIIJIMHBI B
cootBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Kox u HanMEHOBaHUE [1marnpyemMbie pe3yabTaThl OCBOCHHS AVCITATIIINHEI
(dhopMupyembIx KoMIieTeHImi | Oommel JucnuniimHapHbie2
OK 01. Bsibupars crnoco0Osl | B 4acTH TPYAOBOTO | - chopMUpoOBaTh
peleHus 3a1a4 | BOCHHTAHUS: MIPEJICTABICHUS O pOIH U
npodeccuoHANEHON - TOTOBHOCTb K TpYyHy, | MecTe (QHU3UKH U acTPOHOMHU
JEATENbHOCTH OCO3HaHHUE LICHHOCTH | B COBPEMEHHOH  Hay4yHOU
MPUMEHUTENFHO K Pa3IMYHBIM | MacTepCTBa, TPYAOII00HE; KapTHHE MUpa, 0
KOHTEKCTaM - TOTOBHOCTh K aKTHBHOH | CHCTEMOOOpa3ymomied  poiu
JEeSITEIBbHOCTH ¢buzuku B pa3BUTUU
TEXHOJIOTHUECKON U | €CTECTBCHHBIX HayK, TEXHUKHU

COLIMATbHOW HANPABICHHOCTH,
CIOCOOHOCTh  MHUITUHPOBATH,

MJIaHUPOBATH u
CaMOCTOSITEIIEHO  BBITIOJIHATH
TaKyIo IeSITeILHOCTE;

-  UWHTEpPEC K Pa3IMYHBIM
chepam  mpodeccroHATEHON
JEeATeITLHOCTH,

OBJaneHue
YHUBepPCAJIbHbIMHU
Y4eOHBIMHU
TMO3HABATEeJbHBIMHU
JAeHCTBUSIMHU:

a) 0a3oBble JIOTHYECKHE
JAeiicTBUA.

- CaMOCTOSTENBHO
(dhopMyITUpOBaTH u
aKTyaJIU3upoBaTh IMPOOJIEMY,
paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHaBIIUBATh

CYIHeCTBeHHBIﬁ IIpU3HaK WA
OCHOBAaHUA JId CpaBHCHMUA,
KHaCCI/I(l)I/IKaL[I/II/I n

A COBPEMEHHBIX TEXHOJIOTHUU,
O BKIAJI€ POCCHUUCKUX U
3apyOeKHBIX yYECHBIX-(PH3HKOB
B pa3BUTHUE HAyKU; IOHUMaHUE

busnyeckoi CYIIHOCTH
HAOIIONAaEMBIX SABJIEHUN
MHUKPOMHpA, MakKpoMHpa |

Merammpa; MOHHUMaHHE pPOJIN
ACTPOHOMHUHM B IPAKTHUYECKOHN
IESTEIIbHOCTH ~ 4YEeJIOBEKa U
JaNbHENIIIEM Hay4HO-
TEXHUYECKOM DPa3BUTHHU, POJIU
¢uzukn B QopmMuUpoBaHUH
Kpyro3opa u (pyHKIIMOHAJIbHOH
FPaMOTHOCTH 4YeJIOBEKa JJIA

peuieHus MIPAKTHYECKUX
3ajad;
- chopMupoBaTh  yMeHHSA

pemaTh pacyeTHBIE 3aJadu ¢
SBHO 3aJIaHHON (H3WIECKOH

MO/JIEJTBIO, HCTIONB3YS
(duznueckue 3aKOHBI u
TTPHUHITHIIGI; Ha OCHOBE
aHaJiM3a  YCIIOBHS  3aJa4yH




00001IeHN S,

- OTIpEIEIIATh LETH
JIeSITCIIbHOCTH, 3aJ1aBaTh
napaMeTpbl U KPHUTCPUH UX
JIOCTHIKEHHS;

- BBISIBIIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHS B

paccMaTpuUBacMbIX SBICHUSIX;
- BHOCHUTh KOPPEKTHBHI B
JIESATEIILHOCTb, OIICHUBAaTh
COOTBETCTBUE pe3yIbTaToB
[esiM,  OIEHWBATh  PUCKH
MOCTIEAACTBUN IEATEIHHOCTH;

- pa3BUBaTh  KpEaTHBHOC
MBIIIUICHWE TIPH  pPElIeHuN
JKH3HEHHBIX IIpo0IeM

0) 6a3oBbIE
HCCJIEN0BATEIbCKHE
AeHCTBUSA:

- BJIaJACTh HaBBIKaAMHU yqe6H0-
HCCIIEI0BATEIIbCKOM 5
MIPOEKTHOM JeSITEeTFHOCTH,
HaBBIKAMHU paspemeHus
pooJIeM;

- BEISIBIIATD
CJIe/ICTBEHHBIE
aKTyaJIM3UPOBATh
BBIIBUT'aTh
perieHus,
apryMeHThI
JIOKa3aTeJIbCTBA
YTBEPKIICHUH,
napaMeTpel "
pEIICHUS;

- AHAJIM3UPOBATh MOJYUYCHHBIC
B XOJe pelleHds 3agadu
pe3yJIbTaThI, KPUTHYECKH
OIICHUBATh UX NOCTOBECPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMCTb NNEPCHOCUTH 3HAHUA B
MO3HABATEIFHYIO u
MPAKTHYECKYIO obiactn
KHU3HCACATCIBHOCTH,

- YMETh HHTErPUPOBATH
3HAHUSA u3 Pa3HBIX
MIPEAMETHBIX 00J1acTei;

- BbIABUTAaTb HOBBIC HACH,

MIPUYUHHO-
CBSI3H u
3ajauy,
TUIOTE3y  €e
HaXOIWUTh
IS
CBOUX
3a/1aBaTh
KpUTEPUHU

mpeJyiaraTh OpUTHHATHHBIE
MOJIXOJTbI Y PEIICHUS;

- CIOCOOHOCTH X
HCI0JIb30BaHM B
[MO3HAaBaTEIbHOMI H

COILMANIbHOW MPaKTHKE

BBIOMpATH (du3nIecKyIo
MOJIETIb, BBIIICTIATH
¢usnveckue  BETUYMHBI |
(dhopMynbl, HEOOXOIUMBIE IS
€e  pelIeHHs, IPOBOJHUTH
pacdeTs u OLICHNBATh
peanbHOCTD MOJTYYEHHOT'O
3HAYCHUS ¢uznueckon
BEJINYUHEI, pemiaTh
KayeCcTBEHHBIC 3aja4y,
BBICTpanBast JIOTHYECKU

HEMPOTHUBOPEYNBYIO IIETIOUKY
paccyXIeHud ¢ Oomopol Ha
HU3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH u
(hu3uIeCcKue SIBICHUS;

- BIIAJIETh
OCHOBOIIOJIATAIOIIUMHU
(hM3UYeCKUMH TIOHATHAMH U
BEJIMYMHAMH,
XapaKTePU3YIOIUMU
(huznueckue TIPOIIECCHI
(CBA3aHHBIMU c
MEXaHHYECKUM  JIBIKCHUEM,
B3aHMOCHCTBHEM Ten,
MEXaHUIECKIMH KOJICOaHUIMU
u BOJIHAMY; aTOMHO-
MOJICKYIIIDHBIM ~ CTPOCHHEM
BEILICCTBA, TETIOBBIMH
MpoleccamMy; JIICKTPUUECKUM
u MarHUTHBIM TIOJISIMH,
ANIEKTPUIECKUM TOKOM,
AIIEKTPOMArHUTHBIMU
KOJICOaHUSIMH U BOJIHAMH;
ONTHYECKUMHU SIBIICHUSIMU,
KBAaHTOBBIMH SIBJICHUSIMH,
CTPOCHHEM aToMa U aTOMHOTO
A1pa,  PagHOaKTUBHOCTHIO);
BIIAZICHUC
OCHOBOIIOJTAratOIIUMH
ACTPOHOMUYECKUMHU
MTOHATUSAMH, ITO3BOJISIONIAMU
XapaKkTepHu30BaTh IMPOIIECCHI,
MIPOUCXONAIINE Ha 3Be3dax, B
3BE3THBIX CHCTEMax, B
MEKTaJTaKTHUeCKOU cpene;
JIBUJKEHHME  HEOECHBIX  Tell,
SBOJTFOITHIO 3BE3NT u
Bcenennolii;

- BIIaJIETh 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHAMH (3aKOH
BceMUpHOro Tsrotenus, I, I u
III 3akonBI Hpr0TOHA, 3aKOH
COXpaHEHUS] MEXaHUYECKON
SHEPTHH, 3aKOH COXPAHCHUS
HAMITYJTbCA, TTPUHITUTT




CYNEPIIO3ULIUH CHJI, TPUHLIUIT
pPaBHOIIPaBHOCTH
HMHEPLUHATIBHBIX CHCTEM
0TCYETa; MOJIEKYIISPHO-
KHHETUYIECKYIO TEOPHUIO
CTPOEHMUS BEIECTBA, Ta30BbHIE
3aKOHBI, IEPBBIN 3aKOH
TEPMOIMHAMUKH; 3aKOH
COXpaHEHUS IMEKTPUIECKOTO
3apsna, 3akoH KynoHa, 3akoH
Owma i1 ydacTKa LelH, 3aKOH
Owma 1St TTOITHOM
3JIEKTPUYECKON 1IeTH, 3aKOH
Jxoyns - JIeHna, 3akoH
3JIEKTPOMarHuTHOM
WHAYKIAW, 3aKOH COXpaHeHHS
SHEPTHUH, 3aKOH
IIPSIMOJIMHEHHOTO
pactpocTpaHeHus CBETa,
3aKOH OTpaKeHHs CBETA, 3aKOH
IIPEJIOMJIEHHS CBETA; 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH
COXpPaHEHUs NEKTPUIECKOTO
3apsaa, 3aKOH COXpaHEHUs
MacCOBOTO YHCIIa, TIOCTYIIATHI
bopa, 3ak0H paguoaKTUBHOIO
pacraja); yBepeHHOe
WCTIONb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEN ITPU
aHanu3e (PU3MYCSCKUX SIBICHUIM
Y TIPOIIECCOB

OK 02. Hcnons3oBaThb
COBpEMEHHBIC cpencTBa
IOKCKA, aHanmu3a H
WHTEpIpeTaluu WHPOpMAIIHUH,
u WH(OPMAITMOHHBIC
TEXHOJIOTHH IS BBITIOJIHEHUS
3a1a4 po¢eCCHOHAITBHOM

JACATCIIBHOCTHU

B obsacTu meHHOCTH
HAYYHOT0 MO3HAHUSA:

- ¢(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U
0OIIIeCTBEHHOHN TPAKTHKH,
OCHOBAHHOT'O Ha JIHAJIore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
MOJIUKYJTETYPHOM MUDE;

- COBEPIIICHCTBOBaHUE
SI3BIKOBOM M YHUTATEJILCKOM
KYJBTYPBI KaK Cpe/ICTBa
B3aUMO/JICUCTBUSA MEXITY
JIOJIbMU U TTO3HAHUS MHUPA;
- OCO3HAHUE IICHHOCTH
Hay4YHOU €SI TETLHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
MPOEKTHYIO U
HCCIIEA0BATEIHCKYIO
JIeATeTLHOCTh HHIUBU Ty JTbHO
U B TpyIIIE;

- YMETh YUNTHIBATH IPAHULIBI
MIPUMEHEHUS N3yUeHHBIX
(U3NIECKUX MOJICTICH:
MaTepHaabHasi TOUKa,
HMHEpLIHAIbHASI CUCTEMA
oTcUeTa, UACaIbHBIN Ta3;
MOJIETIN CTPOEHUS Ia3oB,
KUAKOCTEN U TBEPIBIX TET,
TOYEUHBIHN JIEKTPUIECKUIN
3aps, aaepHas MOJENb aToMa,
HYKJIOHHasi MOZIENTb aTOMHOT'O
A7pa MpH pelIeHUN
(duznveckux 3aaaqy

- YMETH (hopmMHupoBaTH
COOCTBEHHYIO IO3HMLHIO IO
OTHONIEHWIO K (U3NYECKON
nHpOpPMAaLIUH, TTOTydaeMOn W3
Pa3HBIX MCTOYHHKOB, YMEHHH
HCTO0JIb30BATh nudpoBsIe
TEXHOJIOTMH  JUIA  TIOHCKa,
CTPYKTYpPHpPOBaHMUS,
MHTEPIIPETANN u
MpeiCcTaBiIeHusl y4eOHOM U
HAay4YHO-NIONYJIIpHOU
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Osnanenue
YHUBepCAJIbHBIMHU
Y4eOHbIMHU
NMO03HABATEIbHBIMH
AelCTBUAMM:

B) padoTa ¢ uHopManmei:
- BJIaJeTh HAaBBIKAMH
MOJy4eHUs] HH(POPMALIUH U3
HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETILHO
OCYILIECTBIISTH MOUCK, aHAIIN3,
CHCTEeMaTH3aIHIO 1
MHTEPIPETAINI0 HHPOPMAIIUT
Pa3INYHBIX BUIOB U (popMm
IPE/ICTABICHHUS;

- CO31aBaTh TEKCTHI B
pa3nu4HbIX GopMaTax ¢
YUETOM Ha3HAUYCHUS
nH(GOPMAITUH U TEIeBOI
ayJUTOPUH, BEIOHpas
ONTUMAIIBHYIO GOpMY
IPE/ICTaBICHUS U
BU3YyaJIU3aIINH;

- OLIEHUBATH IOCTOBEPHOCTb,
JETUTUMHOCTD UH(OPMALIHH,
€€ COOTBETCTBHE TPABOBBIM U
MOpPaTEHO-3THUECKUM
HOpMaM;

- ICTIOJIb30BaTh CPECTBA
WHPOPMALTUOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH B PELICHUH
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHu3aIMOHHBIX 33/1a4 C
cobroieHreM TpeboBaHuit
SPTOHOMUKH, TEXHUKH
0e30aCHOCTH, THTHEHEI,
pecypcocOepexeHus,
HPABOBBIX U STHYECKUX HOPM,
HOPM WH(POPMAITMOHHON

0€30I1aCHOCTH;

- BIIAJICTh HaBBIKAMHU
pacro3HaBaHUs ¥ 3AlUTHI
WHPOPMAITIH,
MH(POPMAaIMOHHON

0€30I1aCHOCTH JIMYHOCTHU

nHpOpMaLUH; pa3BuTHE
YMEHHI KPUTHYECKOTO
aHajiusa I10JIy4aeMOu
nHpOpPMAaLUH

OK 03. IInanupoBaTh 1
pean3oBBIBaTh
coOCTBEHHOE
podeCcCuOHaTLHOE ’
JIMYHOCTHOC Pa3BUTHUC,
NpEeANPUHAMATEIIBCKYIO
esATEeJILHOCTD B
npodeccuoHanbHOU cdhepe,
UCIIOJIb30BaTh 3HAHUS 10

B o0aacTu 1yxoBHO-
HPABCTBEHHOTI'0
BOCTIMTAHMS:

-- c(hOPMHUPOBAHHOCTH
HPABCTBCHHOI'O CO3HAHUA,
STHYECKOTO TIOBEICHHS,

- CIOCOOHOCTH OLICHUBATH
CUTyalluI0 U IpUHUMATh
OCO3HaHHBIC PEIICHMS,

- BJIaI€Th OCHOBHbBIMU
METOAaMHU HayYHOTO
MMO3HAHUS, UCTIOJIb3YEMbIMH B
(u3MKe: MPOBOIAUTD MPSIMBIC U
KOCBCHHBIC U3MEPCHUA
(u3NUECKUX BEJINYHH,
BBIOHMpAs ONITUMAITbHBIN
croco0 n3MepeHus u
HCHOJB3YS M3BECTHBIE METObI
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(UHAHCOBOM TPaMOTHOCTH
B Pa3IMYHbIX KU3HEHHBIX
CUTYaIUsIX

OPUEHTUPYSICH HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIaJa
B IIOCTPOEHUE YCTOMYUBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIIICHHE K
CBOUM POJUTENSIM U (WITH)
JIPYTHM YJIEHAM CEMBH,
CO3/IaHHIO CEMBbHU Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA
LIEHHOCTEN CeMEMHOM KU3HU B
COOTBETCTBHH C TPATAUIIHIMU
HapoaoB Poccuu;
OBJjageHue
YHHUBepPCaJbHBIMH
peryJsiTHBHbIMH
JAeHCTBUSIMHU:

a) cCaMOOPraHM3aIuA:

- CAMOCTOSITENEHO
OCYIIECTBIISATh
MO3HABATEIHHYIO
JIeSITEIbHOCTD, BBISBIISATH
MPOOJIEMBI, CTABUTH U
(hopMyTHUpOBaTH COOCTBEHHBIE
3aa4u B 00pa3oBaTeIbHON
JeATETLHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CAMOCTOSITENTFHO COCTABIISITh
TUTaH pelIeHust MPOoOIIeMbI C
YYIETOM UMEIOTIUXCS
peCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U
MIPEANOYTEHUH;

- IaBaTh OIICHKY HOBBIM
CUTYaIUSIM;

CIOCOOCTBOBATH
(hOopMHUPOBAHUIO U
MIPOSIBIICHHUIO IIUPOKOI
SPYAULIMU B PA3HBIX 00JIACTAX
3HAHUM, IIOCTOSIHHO
MOBBIIIATH CBOM
o0pa3oBaTenbHBINA U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:
KCIIOJIb30BaTh IPUEMBI
pedaexkcnn TSt OTEHKH
CUTYaIluH, BEIOOPa BEPHOTO
peLIeHUS;

- YMETh OLICHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATH
peLIeHus 0 UX CHIXKEHUIO;
B) SMOIMOHAJIbHBII
HHTEJIEKT,
NMpeAnoJararmun
copMHUPOBAHHOCTD:

OLICHKH TOTPELIHOCTEH
HU3MEpPEHUM, MPOBOIUTD
HCCIIeI0BaHNE 3aBUCUMOCTEH
(U3NYECKUX BEIUYHH C
UCTIONI30BAaHUEM MPSAMBIX
U3MEPEHHMA, OOBICHATD
MOJTyYEHHBIE PE3ybTaTHL,
UCTONB3Ys pu3nyecKue
TEOpPUH, 3aKOHBI M TIOHSTHS, 1
JeNaTh BBIBOJBI, COOMI0IATh
mpaBuiIa 6e30MacHOTO Tpyaa
IIPY TIPOBEICHUN
HCCIIeIOBaHUH B paMKax
yueOHOTO IKCTIIEPUMEHTA U
y4e0HO-HMCCIe0BaTENbCKOM
JEeATEITLHOCTH C
UCIIOJIb30BaHUEM U POBBIX
U3MEPUTEIIbHBIX YCTPOUCTB U
1ab0paToOpHOTO
000pyIOBaHUS;
c(hOpMHUPOBAHHOCTh
NPEACTaBICHUA 0 METOaX
MOJTYYCHUS HAYIHBIX
aCTPOHOMUYECKUX 3HAHU;

- oBaIeTh (chopMUpOBaTH
MIPE/ICTaBIICHUS) TIPaBHIIAMH
3anucu (puzndeckux Gopmy
penbeHO-TOUeYHON CUCTEMBI
o0o3nauenutit JI. bpaiins (ams
CIIETBIX U CIIA0OBUISAIINX
00yJaronuxcs)
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BHYTPEHHEH MOTHBAIINH,
BKJIIOYAIOIIEH CTpEMIICHUE K
JIOCTHXKCHHIO 1IN U YCIIEXY,
OITUMM3M, UHUIIUATUBHOCTb,
YMEHHE JefCTBOBATh, HCXOS
W3 CBOMX BO3MOKHOCTCH;

- SMIATUH, BKIIIOYAIOIIIEH
CIIOCOOHOCTH TOHUMATH
SMOIMOHAIIEHOE COCTOSHHE
JIPYTHX, YIUTHIBATH €r0 TIPU
OCYIICCTBICHUH
KOMMYHHUKAIIAH, CTIOCOOHOCTh
K COYYBCTBHIO H
COTEePESIKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB,
BKJIIOYAFOIIUX CIIOCOOHOCTH
BI)ICTpaI/IBaTB OTHOIUCHUA C
JpYTUMH JIFOJBMU,
3a00THTBCS, TIPOSBIATH
HUHTEPEC U pa3peniaTh
KOH(JIUKTHI

OK 04. DddextnBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTH M CITOCOOHOCTbH K
00pa3oBaHMIO U
CaMOpa3BUTHIO,
CaMOCTOSITETLHOCTU U
CaMOOIPEIEICHUIO;
-OBJIa/IeHUE HaBBbIKAMU
y4eOHO-UCCIIE0BATEIbCKOM,
MPOEKTHOM U COLIMAIBHOU
JIEATEIBbHOCTH;

OBnanenue
YHHMBeEpPCAJIbHbIMHU
KOMMYHUKATUBHBIMHU
JelCTBUSIMMU:

0) coBMecTHasi
AesITeIbHOCTD:

- IOHUMATh U UCIOJIb30BATh
MPEUMYIIECTBA KOMaHIHOU U
WHIMBHTyaJTbHOU PabOTHI;

- IPUHUMATH LEIN
COBMECTHOM JICATEIHLHOCTH,
OpraHU30BHIBATH U
KOOPIUHUPOBATh NEUCTBHUS 10
€e JIOCTHKEHHIO: COCTaBIIATh
IIJIaH IEUCTBUM, pacipelessiTh
POJIU C y4€TOM MHEHUI
Y4aCTHHUKOB 00CYX/IaTh
pe3yJbTaThl COBMECTHOM
paboTsl;

- KOOPAUHUPOBATH U
BBITIOHATH paboTy B
YCIIOBUSIX PEATbHOTO,
BUPTYaJILHOTO U
KOMOMHHPOBAHHOTO
B3aNMOJICUCTBHUS;

- OCYIIECTBIISATH MO3UTUBHOE

- OBJIAIETh YMECHUSAMHU
paboTaTh B TpymIe ¢
BBITNIOJTHEHUEM Pa3TUYHbIX
COLMAJIbHBIX POJIEH,
IUTAHUPOBATh PaOOTy IPYIIIbI,
paMoOHaIbHO PaclpeaesaTh
JIeSITeNIbHOCTD B
HECTaHAAPTHBIX CUTYALMSIX,
a/IeKBaTHO OLICHUBATh BKJIAJ
Ka)K0TO U3 YYaCTHHUKOB
IPYIIIBI B pEIICHUE
paccMaTpuBaeMoil mpoOIeMebl
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CTpaTETHYECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYaIHsIX,
MPOSIBISATH TBOPUYECTBO U
BOOOpaXKeHHUE, OBITh
WHUIMATHBHBIM
OBJjaneHue
YHHBePCAJIbHBIMH
PeryissTHBHBIMHA
AeHCTBUSAMM:

) NPUHSTHE ceOsl M APYTrUX
JIIofieit:

- IPUHAMATH MOTHUBHI U
apryMeHTHI IPYTUX JI0ei
NIpY aHAaJHM3€ PE3yIbTaTOB
JIeSITeIIbHOCTH;

- IpU3HABATh CBOE MPABO U
[IPaBO IPYTUX JIIOJEH Ha
OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH
IMOHMUMATh MHP C IMO3UIHUU
JIPYroro 4ejoBeKa

OK 07. ConericTBOBaTh
COXPaHEHUIO OKPY KaroLen
cpepl,
peCypcocOepeKeHuIO,
MPUMEHATH 3HAHUS 00
M3MEHEHUH KIIUMaTa,
MPUHIMITEL OEPEKITHBOTO
MIPOMU3BOCTBA,
a¢deKTUBHO NIeHCTBOBATH
B UPE3BBIYANHBIX
CUTYyalusx

B o61acTH 3K0I0rHYECKOT0
BOCHUTAHUS:

- ¢(hOpMHUPOBAHHOCTh
JKOJIOTUYECKOU KYJIBbTYpHI,
MMOHUMaHUE BIHASHUS
COITHATBHO-D)KOHOMHYECKHIX
MIPOIIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMATIBHOM
CpeIlbl, OCO3HAHHE
MI00AIBHOTO XapakTepa
AKOJIOTUYECKUX TIPOOIIEM;

- IUJTAHUPOBAHUE U
OCYIIIECTBJIEHUE JIEUCTBUH B
OKpYKalollleu cpejie Ha
OCHOBE 3HaHUS 1eNeit
YCTOHYHMBOTO Pa3BUTHA
YeJI0BEUECTBA;

aKTUBHOE HEIPHUSTHE
JIEUCTBUNA, TPUHOCAILUX BPE.
OKpYXKalolllel cpenie;

- YMEHHUE TIPOTrHO3UPOBAThH
HEeOIaronpHUATHBIE
AKOJIOTHICCKUE TTOCIEACTBUS
MpEINPUHUMAEMBIX JEUCTBUM,
MpeAO0TBpallaTh UX;

- pacHIMpEeHUe OMbITa
NEATETLHOCTH YKOJIOTHIECKOM
HaIpaBJICHHOCTU HA OCHOBE
3HaHUU 1O (PU3HKE

- chopMHpOBATH YMEHUS
MIPUMEHSTD HOTy4YEHHbIE
3HaHUS I OOBSICHEHHS
YCJIOBHH ITPOTEKAHUS
(hm3nuecKuX SBICHUI B
NpUPOAE U ISl TPUHSITHS
IIPaKTUYECKUX PELICHUN B
MTOBCEHEBHOMN JKHU3HU VIS
oOecrieyeHus1 0€30MacHOCTH
npy oOpalleHnH ¢ OBITOBBIMU
puOOpaMu ¥ TEXHUUYECKUMHU
yCTpOICTBaMH, COXpAaHEHUS
3II0POBbS U COOIOJIEHHSI HOPM
3KOJIOTMYECKOTO MTOBEICHUS B
OKpy>KaroleH cpene;
[MOHUMaHNE HEOOXOANMOCTH
IIPUMEHEHUS NOCTUKEHUN
(U3UKU ¥ TEXHOJIOTUH IS
PalMOHATIBLHOTO
MIPUPOJIOTIONH30BAHNUS

OK 09. Mcnonb3oBath
HHGOPMAIMOHHBIC
TEXHOJIOTHH B
npohecCHOHANTBHON
JESATETBHOCTH

Pa6ora ¢ undopmanueii:
BJIaACTh HABbBIKAMU
nosrydeHus nHpopmanuu u3
HCTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSITETTLHO
OCYIIECTBJISITh IOUCK, AaHAJIU3,

- IOHUMATh YTPO3y
WHPOPMAITUOHHON
0€3011acHOCTH, UCTIOJIb30BaTh
METOJbI U CPENCTBA
MPOTUBOJIEUCTBUS 3TUM
yrpo3am, coOI01aTh MephbI
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CHCTEMAaTHU3AIIIO U
WHTEPIPeTanio HHpopMauu
Pa3INYHBIX BUIOB U (hopM
MIPE/ICTABIICHNUS;

0e30MmacHOCTH,
MPEIOTBPAIIAOIIHE
HE3aKOHHOE PaCIPOCTPAHCHUE
MIEPCOHATBHBIX JIAHHBIX;
coOJTI0IaTh TPeOOBAHUS
TEXHHUKH 0€30TaCHOCTH U
TUTHEHBI IIPU paboTe ¢
KOMITBIOTEPAMHU U IPYTHUMH
KOMIIOHCHTaMH ITH(POBOTO
OKPY)KCHUS; TOHUMATh
IIPaBOBBIC OCHOBEI
HCTIOTb30BaHUS
KOMIIBIOTEPHBIX TMPOTPaMM,
0a3 MaHHBIX U PabOTHI B CETH
Hutepuer;

OK 11. Ucnons3oBatsb
3HAHWS 110 (UHAHCOBOI
IrPaMOTHOCTH,
IUIAaHWPOBATH
HpeNPUHAMATEIBCKYIO
JACATCIIBHOCTD B
npodeccnoHanbHOM chepe

- BBISIBJISITH JJOCTOMHCTBA U
HEIOCTATKH KOMMEPUECKOU
W/ieu; - IPe3eHTOBaTh UAeU
OTKPBITHS COOCTBEHHOTO JIeNa
B TIpo(heCCHOHANBHOMN
JEeSTEeIBHOCTH; - OOPMIIATH
Ou3Hec-TIJIaH; - PaCCUUTHIBATD
pasMeps! BBIILIAT 110
MPOIICHTHBIM CTaBKaM
KpPEIUTOBAHHUSE - OTIPENIENATh
MHBECTULIMOHHYIO
MPUBJIEKATENbHOCTh
KOMMEPYECKUX UJIEH B paMKax
npohecCHoHaTbHOMN
JesITeIbHOCTH; IPE3CHTOBATh
OW3HecC-HU/eI0; - ONPEACTATD
MCTOYHUKHU (PMHAHCHPOBAHMSL.

3HaHUe: - OCHOBBI
MPEANPUHUMATEIBCKON
JESITEIBHOCTH; - OCHOBBI
(hvHAHCOBOI TPaMOTHOCTH; -
paBmIa pa3paboTku Ou3HEC-
IUIaHOB; - OPSIIOK
BBICTPAaWBaHUs IPE3CHTALINY; -
KpeIUTHbIE OaHKOBCKHE
MPOAYKTHI.
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2. CTPYKTYPA U COJIEPXKAHUE YYEBHOM JIUCLIVITJIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bun yuyeoHoii padoTsl

O0Bem yacoB

Beco 1 cemectp | 2 cemectp
Kypc
MakcumManbHas yueOHas Harpy3ka (Bcero) 108 32 76
O0s3arenbHas ayTIUTOpHas yueOHas Harpyska (Bcero) 108 32 76
B TOM YHCIIE:

JIEKIIUHU 86 26 60
J1a00PaTOPHBIC 3aHATHS 14 4 10
MPaKTHIECKUE 3aHATHA (KOHTPOIbHBIE paOOTHI) 8 2 6

Ipomesicymounas ammecmayus (Ouggepenyuposanusiii 3auem)
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2.2. TemaTnueckuii IUVIAH U COJlep:KaHMe Y4eOHOM AU CUMIIIMHBI

1 cemecTp

HaumenoBanue pas3aesnoB
JHMCHHUNJIMHBI

Coaepxanune y4yeOHOro MaTepuaia, JIaopaTOpPHble W NPAKTHYeCKHe 3aHATHS,
caMocTosiTeIbHAsI padoTa 00y4Jarommxcst

Oo0bem
4acoB

DopmupyemMble
o0mme u
npodeccuoHaIbHbIE
KOMIIeTEeHIINH

Bsenenne.
dusnka 1 METOIBI
HAYYHOTO TTO3HAHUSA

Ousnka — (¢yHIAMEHTadbHas Hayka O TMpHpoje. EcTecTBeHHO-HAyYHBI METOI
MO3HAHMS, €r0 BO3MOXKHOCTH M TPAHUIBl NPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHs B
mpolrecce MO3HaHUS Mpupoabl. MozenupoBaHue (PU3MUECKUX SIBICHHH M IIPOLIECCOB.
Ponp skcriepuMeHTa M TEOpHM B Ipoliecce MO3HAHHUA MpHpoabl. DuU3nueckas BEIHYHHA.
Ousnueckre 3aKOHBL. ['paHUIBl MPUMEHHUMOCTH (U3HYECKUX 3aKOHOB M TEOPHH.
[Mpunnun cootBercTBus. [loHsTHe o0 Qu3Mueckoil kapTuHEe Mupa. l[lorpemHocTu
n3MepeHni GU3NIECKUX BEITHYUH.

OK 03
OK 09

Pa3gen 1. Mexanuka

Tema 1.1
OCHOBBI KHHEMATHUKU

MexaHnndeckoe JIBIKEHHE U €ro BUIbl. MarepuaibHas Touka. CKalsipHbIE U BEKTOpPHbBIE
¢usnueckue BenuuMHBL. OTHOCHUTENBHOCTh MEXaHHUYECKoro JBmkeHHs. Cucrema
orcuera. IIpuHnun otHocutenbHOCTH ['amunes. Tpaektopus. Ilyte. Ilepemermienue.
PaBHOoMepHOEe mpsMonuHeiHoe ABMWkeHHEe. CKOpocTb. YpaBHEHHME  JIBHKEHMS.
MrHoBeHHass W cCpefHssl CKOpPOCTH. YckopeHue. IIpsmoiinHelHHOE JBHXKEHUE C
MOCTOSIHHBIM ~ YCKOpEeHHEM. JIBIKEHHE C IIOCTOSHHBIM YCKOPEHHEM CBOOOIHOTrO
najeHdd. PaBHOMEpHOE JBIKEHHME TOYKH 10 OKPYKHOCTH, YIJIOBash CKOpOCTE.
LlenTpOoCTpEMUTEIILHOE YCKOPEHHUE.

Kunemartuka abCOIIOTHO TBEPJOrO Tela.

OK 01
OK 02
OK 04
OK 07
OK 11

Tema 1.2
OCHOBBI IMHAMUKHA

OcHoBHas 3amaua auHamuku. Cuna. Macca. 3akoHbl MexaHuku HbioroHa. Cumbl B
npupoze. Criia TSDKECTH B CHJIa BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUS.
[TepBas kocMuueckas CKOPOCTh. JBrKeHHE MIaHET U MaIbIX Teld CONHEYHOW CHCTEMBI.
Bec. HeecomocTs. Cunbl ynipyroct. CHIIbI TPEHHS.

Tema 1.3
3aKOHBI COXpaHEHHS B
MeXaHHKe

Wmnynsc Tena. Ummynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PEakTHBHOE BHKECHHE.
Mexanunueckasi pabota U MomHOCTh. Kunernudeckas sneprusi. [loreHnmanbsHas sHepTus.
3aKOH COXpaHEHUS MEXaHWYECKOH 3Hepruu. PaboTa CHIIBI TSXKECTH W CHIIBI YIPYTOCTH.
[IpumeHenne 3aKoHOB coxpaHeHus1. cronp30BaHNe 3aKOHOB MEXaHUKHU 715l OO BSICHEHUS
JOBIDKEHUsSI HEOECHBIX TelN W Il Pa3BUTUS KOCMHUYECKHX HCCIIEIOBAHUM, TI'PaHHILIBI
IIPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

Pasnes 2. MoJieky/asipHas (pu3nKa H TEPMOIUHAMHUKA

Tema 2.1

| OCHOBHBIC TTOJIOXKCHHUS MOHCKYJIﬂpHO-KI/IHCTH'{CCKOﬁ TCOPUU. PaBMCpBI 1 MacCa MOJICKYIJI |

| OK 01
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OCHOBEI
MOJIEKYJISIPHO-KHHETUYECKON
TEOpUU

u atomoB. bpoyHoBckoe amxenne. CTpoeHHE Ta3000pa3HbIX, KUIKAX U TBEPABIX TeJl.
Wneanbuenii ra3. JlaBnenwe raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHYECKOM
Teopun ra3zoB. Temmeparypa W ee wu3MepeHHE. AOCOMIOTHBIA HYIb TEMIIEPATYpHI.
TepmoanHaMuyeckasi miKana TemmepaTypsl. Temmeparypa 3Be3l. CKOpPOCTH JBM)KEHUS
MOJIEKYJ U UX U3MEPEHHUE. Y paBHEHHE

COCTOSIHUSI HeaIbHOTO ra3a. M3omponeccel u ux rpaduku. 'a30Bble 3aKOHBL.

JlabopaTopHbie paGoThI:
1. M3y4eHue OZHOIO U3 U30IPOLECCOB

Tema 2.2
OCHOBBI TEPMOIUHAMHKH

Bayrpennss sHeprus. Pabora m Termmomepenada. KommdgecTBo TemnoTel. YpaBHEHHE
TeroBoro Oananca. IlepBoe Hawamo TepMOAMHAMHKH. AnmabaTHBIN mporecc. Bropoe
Havyano tepmoauHamuku. TerutoBeie nBuratenu. KIIJ TemoBoro mpurarens. Oxpana
MPUPOABL.

Tema 2.3

ArperaTHble COCTOSTHUS
BEIIeCTBa U (a3oBbIe
TIEPEXOIBI

Ucnapenue u koHuaeHcauus. HacelleHHBI map U ero cBoiicTBa. OTHOCUTENbHAS
BJIQXKHOCTh BO3ayxa. [IpuOopbl UIsi ompejeneHus BIAXHOCTH Bo3nyxa. Kumenwe.
3aBUCHUMOCTH TeMICPATypbl KHIICHUA OT JaBJICHUA. XapaKTepI/ICTI/IKa KHUIAKOI'O
COCTOSIHMSI BemlecTBa. bmwkauil nmopspok. IToBepxHocTHOe HaTsbkeHHe. CMaudvBaHUE.
Kanmmnspaele  sBneHusa.  XapakTepUCTHKa  TBEPIOTO  COCTOSHHUS — BELIECTBA.
Kpucrannuueckue u amopdHble Terna.

JlaGopaTopHbie padoThl: 2. OnpeneicHue BIaKHOCTH BO3ayXa

KontpoasHhasi padora Nel «MonekynsipHas Gu3HKa U TEPMOANHAMHUKA

OK 02
OK 03
OK 04
OK 07
OK 11

2 cemecTp

Pasznen 3. dnekTponMHaMuKa

Tema 3.1
DIIEKTPUYECKOE MOJIE

ONEKTPUUYECKUE 3apA]bl. DJIEMEHTapHBIN JJIEKTPUYECKH 3aps. 3aKkOH COXPAaHEHUs
3apsiga. 3akoH Kynona. Onexktpudeckoe moise. HanmpsykeHHOCTh 37EKTPUYECKOTO OIS,
ITpuniun cyneprno3uuuu noseu. IIpOBOIHUKN B 3IEKTPUUECKOM IoJie. [IuaneKTpuku B
anekrpuueckoM  none. llomspusauus — gusnekrpuxoB. Ilorenuuman.  PasHocTs
MOTEHIMAJIOB. DKBUIIOTEHIINAIIBHBIE

noBepxHOCTH. CBA3b MEXAYy HANpsHKEHHOCTBI0O M Pa3HOCTBIO  MOTEHIIMAJIOB
UIEKTPUUYECKOI0 Mo, OiekTpoeMKkocTb. KoHneHcaTopbl. OHeprust 3apsKEHHOTO
KoHAeHcaTopa. [IpiMeHeHne KOHIEHCaTOPOB.

Tema 3.2
3aKOHBI ITOCTOSIHHOI'O TOKA

YcioBusi, HEOOXOAMMBIE JUII BOSHHKHOBEHUS WM TIOJJIEPKAHUS SJICKTPHUYECKOTO TOKA.
Cuia TOKa. ODJEKTpUYECKOe CONpoTHBICHHE. 3akoH Owma i ydJacTKa IICTIH.
ITapamtensHOE W TIOCIIEMIOBATEIPHOE COSAMHEHUE MPOBOAHUKOB. PaboTa M MOITHOCTH
MOCTOSIHHOTO ~ Toka.  TermoBoe — geiictBue  Toka  3akoH  JDxoyms—IJlenna.
DIIEKTPOABIKYIIAS CHJIa HCTOYHUKA TOKA. 3aKk0oH OMa JJIsl TIOJTHOM IIeTIH.

JlabopaTopHble padoThi:3. M3yueHre 3aKOHOB IMOCIIEAOBATEILHOTO M MAPAICIbHOTO

OK 01
OK 02
OK 03
OK 04
OK 07
OK 09
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COCIUHCHUH IMPOBOIHUKOB.

JlabopaTopHble padotrbi: 4. HMimepenme OJ[C u BHYTpEHHETrO CONPOTHBICHHS
HCTOYHMKA TOKA.

Tema 3.3
DIIEKTPUIECKUN TOK
B PA3IMYHBIX CpeIax

DNEeKTPUYECKUN TOK B METAJUIAX, B AJNEKTPOIUTAX, T'a3aX, B BAKyyMe. DIEKTPOIN3. 3aKOH
anektpoauza Papazaes. Buasl razoBbix pa3psanoB. TepMosnekTpoHHas smuccus. I1nazma.
DJNIEKTPUYECKUI TOK B MOIYMpoBOAHUKAaX. COOCTBEHHAs W MpUMECHAs MPOBOJAUMOCTH.
P-n nepexon. IlonynposoaHukoBsie mpubopsl. [IpuMeHeHre MoTynpOBOHUKOB.

Tema 3.4
MaruutHoe noie

BekTop wWHAOyKIMM MarHuTHOro TonsA. BzammoneiictBue TokoB. Cuia Awmrepa.
Ilpumenenue cunbl Amnepa. MarHuTHbIM MOTOK. JlefiCTBME MAarHMUTHOTO TMOJS Ha
newkymmiica 3apsa. Cuna Jlopenma. Ilpumenenune cunsl Jlopenna. MarHuTHbIE
cBoiicTBa BerlecTBa. CoJjiHEUHAsT aKTHUBHOCTh U €€ BIMAHHE Ha 3eMIr0. MarduTHBIE

Oypu.

Tema 3.5
DNeKTpOMarHuTHas
WHIYKIUS

SIBneHue AneKTpPOMarHUTHOM HHAYKIMU. 3aKOH 3JEKTPOMAarHuTHOM uHaykuuu. [IpaBuio
Jlena. Buxpesoe anexktpudeckoe nojie. 31C MHAYKIUN B IBUKYIINXCSA TMPOBOJTHUKAX.
SBnenne camMOMHAYKUMH. MHIYyKTHBHOCTh. OHEPruss MAarHUTHOTO TMOJS  TOKA.
DJIEKTPOMarHUTHOE MOJIE.

JlabopaTopHblie padoThI:
5. N3y4yenue siBieHUs 3J€KTPOMarHUTHOM UHAYKIIMK

Konrpoabhasa padora Ne2 «Dnexkrpuueckoe moje. 3aKOHbI INOCTOSIHHOTO TOKAa. MarHutHoe mojie. DJIEKTPOMAarHUTHAas

VHTyKIHS)
Pasnen 4. Koebanusi u BOJTHBI
Tema 4.1 I'apmonnyeckre koneOanusi. CBoOOIHBIE MexaHWdeckue Konebanus. [IpeBpaineHue OK 01
MexaHunyeckue SHEPIrUU INpH KoieOaTelnbHOM JBIDKEHHH. MareMmaTuueckuil MasTHUK. [lpy>KuHHBIH OK 02
KoJIeOaHMs U BOJIHBI MasTHUK. BBIHYyXJIeHHbIE MexaHuueckue Konebanusa. Pesonanc. llomepeunsie u OK 04
MPOOJLHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBI. 3BYKOBBIE BOJIHBL. YIIBTPa3ByK M €ro OK 07
IIPUMEHEHHUE. OK 11

Tema 4.2
DJeKTPOMArHUTHBIC
K0n€e0aHus ¥ BOJHBI

CBoOonHBIE 3eKTpoMarHuTHbIE Konebanus. [lpeBpainenue sHeprun B KonedaTeIbHOM
koHType. Ilepuon cBOOOIHBIX 3JieKTpuueckux Kosiebanuil. Popmyna TomcoHa.
3aryxamomue  3JCKTPOMarHUTHbIe — KoyieOaHWsl.  BbIHYXKIEHHBIE  3JEKTpHUYECKHE
koneOanus. [lepemenHwrii Tok. Pe3onanc B snekTpuyeckod 1enn. [ 'eHepaTop
nepeMeHHoro Toka. TpaHcdopmaropsl. llomyueHuwe, mnepegaya u pacmpeesieHHe
3JEKTPOPHEPTUU. OJNEKTPOMAarHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX BOJH.
OTkpbiThid  KonebarenbHblid KOHTYp. OmbiTel . [epma. M3o0perenne pagwo A.C.
ITonoBem. [lonsTre o pagnocsssu. [lpuHimn

paanocsszu. [IpuMeHeHne AIeKTPOMarHUTHBIX BOJTH.

Paszgen 5. OnTuka
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Tema 5.1
IIpupona ceera

Todeunslif uCTOUHUK cBeTa. CKOPOCTh PAaCIpPOCTPAHCHUSI CBETA. 3aKOHBI OTPAXKECHUS U
npenomiieHus cBeta. [Ipuanmn [roiirenca. ConmHedHsle n MyHHBIE 3aTMeHus. [lomHoe
orpaxkenue. Jlunszel. IlocTtpoeHune uzoOpaxeHus B nuH3ax. DopMmylia TOHKOH JTHH3BL
YBenuuenue nuH3bL. ['11a3 kak ontuyeckas cucreMa. Ontudeckue npuOopsl. TenecKomnsl.

JlaGopaTopHble padoThI:
6. OnpeeneHre MoKa3aTess IPeTOMICHHS CTEKIIa

Tema 5.2
BoHoBEIE CBOMCTBA cBETa

Wntepdepennust cBeta. KorepeHTHOCTh CBETOBBIX Jiydeil. MHTepdepeHIrs B TOHKHX
wieHkax. Konpua Hetorona. Vcmonb3oBaHwe uHTepdepeHIMH B HayKe M TEXHHKE.
Hudpakmms cera. Hudpakumsa Ha mend B HapabieNbHBIX JTydax. Judpakmuonnas
pemetka. Ilonsipm3anusi monepeynbix BoiH. [lomsgpuzanus cBeta. I[lomsipounsl.
Hucnepcus cera. Bunpl nznyyenuii. Buasl ciektpoB. CriekTpsl ucmyckanusi. CieKTpsl
noryomenns. CriekTpanbHbIid aHan3. CrieKTpaTbHbIE KIIACCHI 3BE3/1. Y IbTpadronIeToBoe
n3nydenue. MadpaxpacHoe uznyyenue.

Penrtrenosckue inyuu. MIx npupoaa u ceorictsa. I1Ikajia 3JIEKTpPOMarHUTHBIX U3I1y4EHUI.

JlaGopaTopHblie padoThI:
7. OnpenieneHue UTMHBI CBETOBOW BOJIHBI C TTIOMOIIBIO JU(PPAKIIMOHHON PEIIETKH.

KonTpoabnas padora Ne 3 «Konebanus u BomHbI. ONTHKA

Tema 5.3
CrenuanbHasi TEOpHs
OTHOCHUTEIBLHOCTH

JIBrKeHnEe co CKOpOCThIO cBeTa. 1locTynaTsl TEOPUU OTHOCUTENIBHOCTH U CIEACTBUA U3
HuX. VIHBapHMaHTHOCTh MOAYJS CKOpPOCTH CBeTa B BakyyMe. OHeprusi mokos. CBs3b
Macchl ¥ 3HEPrUH CBOOOIHOM YacTHUIIBI. DJIEMEHTbI PeNSITUBUCTCKON IMHAMUKU

OK 01
OK 02
OK 04
OK 09

Pasznen 6. KantoBasi pusnka

Tema 6.1
KBanrosasg onruka

KBanToBas rumoteza Ilmanka. TemmoBoe wu3nydenne. KopmycKymspHO-BOTHOBOM
JTyalli3M.

®otonbl. ['unoreza ne bpoilnss o BOMHOBBIX CBOWCTBax 4yacTull. JlaBieHue CcBeTa.
Xumnyeckoe aeiicteue ceera. OnbiTe [1.H. JlebeneBa u H.W. Basumosa. ®otoaddexr.
YpaBuenne DiiHmTeliHa i1 porodrddexTa. [Ipumenenne dporodrdhdekra

Tema 6.2
dusnka aToMa ¥ aTOMHOI'0

sapa

Pa3BuTHE B3rISA0B HAa CTPOCHUE BelecTBa. MOIeN CTPOCHHSI aTOMHOTO

anpa. Snepnas mozens aroma. OmnbiTel J.Pezepdopna. Moxpens aroma Bomoponma To
H.bopy. KsantoBbie moctynatel bopa. Jlasepel. PannoakTuBHOCTB.  3aKoOH
paJMOaKTUBHOIO pacnana. PamuoaktuBHbIe mnpeBpaineHusi. CriocoObl HAONIOIECHUS U
perucrpanuu 3apsokeHHbIX yactuil. CTpoeHre aTOMHOTO sipa. JleekT Macchl, SJHeprus
CBSI3U M YCTOMYMBOCTH ATOMHBIX sJep. SlnepHble peakuuu. SnaepHas sHEpreTuka.
DHepreTH4ecKHid BEIXO/ AAEPHBIX peaknni. MckyccTBeHHas pagroakTUBHOCTD. Jlenenne
TKeNbIX snep. LlenmHas simepHas peakuus. Yopapisgemasl LEMHas peakius. SnepHbiid
peakrop. TepmosiaepHbIil cuHTe3. DHeprus 3Be3/. [lomyueHrue paauoakTUBHBIX U30TOMNOB
W UX [OpUMEHEHHE. buojoruueckoe JEWCTBUE  PAJUOAKTUBHBIX  M3JIy4YEHUH.
DIeMeHTapHbIC YaCTHIIHI.

OK 01
OK 02
OK 04
OK 07
OK 11
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KonTtpoannas padora Ne 4 «KBanToBasi puzukar 2
Pasznen 7. Ctpoenue BeenenHoii
Tema 7.1 ConHeuHast cucTeMa: IJIaHeThl U MaJble Tena, cucreMa 3emisi—JlyHa. 2 OK 01
Crpoenue ConHeuHoi OK 02
CHCTEMBI OK 03
Tema 7.2 Crpoenne u sBomorust Comania u 38834, Kimaccudukarus 38é3a. 3BE3161 1 HCTOYHUKH 2 OK 04
Opomonus BeenenHoi WX DHEPTHH. OK 07
I"anaktuka. CoBpeMeHHbIE MPEACTABICHHUS O CTPOCHUH M DBONIONNHU BceneHHoi. OK 09
IIpomexyTouHasi atTecTanus: 1 depeHIMPOBAHHBIN 3a4eT
| Bcero: 108
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3. YCJOBMS PEAJIN3AIINYA YYEBHOW TACIIATITIUHBI

3.1 TpeGoBanusi K MUHMMAJbHOMY MATEPUAJIbHO-TEXHHYECKOMY 00ecnevdeHnIo
Peasusanms nporpaMMsl JHCHHMILINHBI TPeOyeT HAIMYUSA Y4eOHOI0 KaOuHeTa
(usuxn.

Oo6opynoBanue yue0HOro kabuHera:

1. Iludposas JadopaTopus no GpuzuKe N1 YIUTEI;

2. udposas JadopaTopusi N0 pU3MKe LIS YUCHHKA;

3. Becbl TexHMYeCKHE C PA3HOBECAMM;

4. KomnjiekT 1715 1a60paTOPHOIro NPaKTHKYMa MO ONTHKE;
5. KommiekT 111 1a00paTOpPHOro MPaKTHKYMa 110 MeXaHUKe;
6. Kommiekr /151 1a00paToOpHOro NPaKTUKYMa 110
MOJIEKYJISIPHOH (pM3MKe U TEPMOAUHAMUKH;

7. KoMmieKT 1151 JIaG0OpPaTOPHOI0 MPAKTHKYMA 110
3JIeKTPHYECTBY (C TeHEPATOPOM);

8. KoMimuieKT 111 M3y4eHHUs BO300OHOBJIsIEeMbIX HCTOYHMKOB
JHepPruu (CoJIHeYHOM, BeTPOBOii JHeprum, 6Mo0-, MeXaHNYeCKOH U
TePMO3JIEeKTPHYECKOIH JHEPTeTHKH);

9. AMnepMerp J1a00paTOPHBIii;

10. BossT™MeTp J1200paTOPHBIIi;

11. KosiopumeTp ¢ HA60pOM KaJOPUMETPUYECKHUX TeJl;

12. TepmomeTp J1a60paTOpPHbIii;

13. KoMmjieKkT VIl M3y4eHHUs1 OCHOB MEeXaHUKH, IHEBMATUKH U
B0O300HOBJIsIeMbIX HCTOYHHKOB HEPIHH;

14. Bapomerp-aHneponn;

15. Byiok NUTaHMA peryJanupyeMblii;

16. Be6-xamepa Ha MOABUKHOM IITATUBE;

17. Bugeoxamepa a1 paGoThl ¢ ONITHYECKHUMHU NPpUOOpamMu;
18. I'enepaTop 3ByKOBOIi;

19. I'urpomeTtp (mcUXpoOMeTp);

20. I'py3 HaGopHBIii;

21. luHaMOMeTp AeMOHCTPALMOHHBI;

22. KomiuieKT mocyabl 1eMOHCTPALMOHHOM ¢
NMPUHAIJIEKHOCTIMU;

23. MaHOMeTp *KUJAKOCTHOM JeMOHCTPALMOHHBII;

24. MeTp 1eMOHCTPALMOHHBII;

25. MUKpPOCKOI IeMOHCTPAIMOHHbII;

26. Hacoc BakyymHbI1ii KoMoBcKoOro;

27. CTOJIMK MObeMHBIN;

28. IllTaTuB AeMOHCTPALMOHHBIH pu3HUecKkmii;

29. DJIeKTPOIIUTKA;

30. HaOop neMOHCTPALlMOHHBIN 110 MEXaHUYECKUM SIBJICHUSAM;
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31. HaOop neMOHCTPALIMOHHBIH 110 AMHAMHUKE BPALIATEJIHLHOI0
ABMKEHUS;

32. HaOop 1eMOHCTPALIMOHHBIN 110 MEXaHUYeCKUM
K0JIe0aHHUSIM;

33. HaGop n1eMOHCTPAIIUOHHBIH BOJTHOBBIX SIBJICHMI;

34. Benepko Apxumena;

35. MasTiuk MakcBeJlia;

36. HaGop Ten paBHOro 00beMa;

37. HaGop Ten paBHOIi Macchbl;

38. IIpudop njst feMoHcTpauuu aTMochepHOro AaBJIeHUs;
39. IIpuzma, HAKJIOHSAIOLIASICS C OTBECOM;

40. Ppryar 1eMOHCTPaLlMOHHBIM;

41. Cocyasbl coobuiaommecs;

42. CtakaH OTJMBHOI 1eMOHCTPALMOHHBIN;

43. Tpyoka HbloToHa;

44. Illap Iackans;

45. HaGop AeMOHCTPALMOHHBIN 110 MOJIEKYISAPHOI duznke n
TeNJIOBbIM AIBJICHUSIM;

46. HaGop 1eMOHCTPAIIMOHHBIH 10 ra30BbIM 3aKOHAM;



47. HaGop xanu/uisipoB;

48. TpyOka /15l 1eMOHCTPALMH KOHBEKIHHU B KUIKOCTH;
49. IIuIMHAPHI CBUHIOBBIE CO CTPYTOM;

50. Ilap ¢ KoJbLOM;

51. BLICOKOBOJIbTHBIIi HCTOYHHUK;

52. I'eneparop Ban-pe-I'paada;

53. lo3umertp;

54. KamepTOHBI HA PE30HAHCHBIX AIINKAX;

55. KommuiekT npn6opoB U NMPUHAVIEIKHOCT e UIA
JAEeMOHCTPAIMH CBOHCTB 3J1eKTPOMATHUTHBIX BOJIH;

56. KommuiekT npu6opos uIsi H3y4YeHHsl IPUHIHUIIOB
paauonpueMa u paguonepenadu;

57. KoMIuieKT poBOJ0B;

58. Marnur a1yroo0pa3Hslii;

59. MarHur no;10coBoii 1eMOHCTPALMOHHBII;

60. MamuHa 31ekTpodopHas;

61. MasiTHHK 3JIEKTPOCTATHYECKUIA;

62. HaGop mo u3y4eHnI0 MArHUTHOTO MOJs 3eMJIH;

63. HaGop 1eMOHCTpAMOHHBII 10 MATHUTHOMY T0JII0
KOJIbIIeBbIX TOKOB;

64. HaGop 1eMOHCTPAUMOHHBII M0 MOJTYNPOBOJHUKAM;

65. HaGop 1eMOHCTpPAMOHHBII 10 OCTOSIHHOMY TOKY;

66. HaGop 1eMOHCTPALMOHHBII 10 31eKTPUYECKOMY TOKY B
BaKyyMme;

67. HaGop 1eMOHCTPALIMOHHBIN 10 3JIeKTPOAUHAMUKE;
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68. HaGop 111 1eMOHCTPaluM MATrHUTHBIX 110J1eii;

69. HaGop 11 1eMOHCTPAaLUM YJIeKTPUYECKHUX I10JIeil;

70. Tpancdopmarop yueOHbIN;

71. ITano4ka CTeKJISTHHAS;

72. [Tanoyka 300HUTOBAS;

73. Ilpu6op Jlenua;

74. CTpeJIKH MarHUTHbIE HA IITATHBAX;

75. CyaTaH 3J1eKTPoCcTATHYeCKMIi;

76. IIITaTUBBI H30.1UPYIOLIUE;

77. DJIeKTPOMArHuT pa30opHbIii;

78. HaGop n1eMOHCTPALIMOHHBIN 110 TeOMeTPUYECKOH ONITHKE;
79. HaGop 1eMOHCTPALIMOHHBIN 110 BOJIHOBOW ONITHKE;

80. CnexTpockon AByXTpyOHBIIi;

81. HaGop cnekTpanbHbIX TPYOOK ¢ MCTOYHMKOM NUTAHUS;
82. YcranoBka 145 usydenusi porosrddexra;

83. HaGop neMoHcTpanMoHHbIA Mo nocrostHuoi [lnanka;
84. KoMmuiekT HarJsiAHbIX N0coOUii 115 OCTOSTHHOT O
HCNOb30BAHUS;

85. Kommuiekt noprperoB 1Jist oopMiieHus KaduHeTa;

86. KoMILUIEKT 1eMOHCTPALIMOHHBIX YUeOHBbIX TA0IHII.

IIpu HaIM4YUKM He0OXOAUMOT0 000PYAOBAHMA 3aHATHA 0 (pU3MKe B HEKOTOPBIX
CJIy4asix MOTYT MPOBOAMTHCS B HMEIOLIUXCS B 00pa30BaTe/IbHOI OpraHu3anun
MACTEPCKUX HJIN JadopaTopHsx.

Ne Buanl u gopmel yuedHoit Kpartkoe onucanne 1 XapaKTepHCTHKA
n/n AesITeJbHOCTH COCTaBa YCTAHOBOK, H3MEPUTEJIbHO-THATHOCTHYECKOr0 000py/10BaHNS,
KOMIbIOTEPHOH TeXHUKH M CPEACTB AaBTOMATH3AIMH IKCIIEPUMEHTOB
1. | Jlekumn Mynvmumedutinoe obopyoosanue (npoekmop, Kpau), Komnviomep
/HOYymoyK ...
2. | Ipakruyeckue 3aHATHS Yuebnuvie cmonvi, cmynvs, docka...

3.2 Nndopmannonnoe odecrnieuenne odyuenusi [lepeuenn pekoMeHIyeMbIX Y4eOHBIX
u3gannii, UHTepHeT-pecypcoB, JONOJHUTEIbHOM JINTEPATYpPHI.
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3.2. AudopmaninoHHoe odecneyeHne o0ydeHust

1. lns peaausauuu nporpaMmsel 0u01uoTeuHblil pona odOpazoBaTenbHOM

OpraHu3alMM J0JIKeH HMeTh NeYaTHbIe H/UJIU 3JIEKTPOHHBIE 00pa3oBaTe/bHbIe U
HH(popMaLHOHHBIE pecypchl, PpeKOMeHI0BaHHbIE /I HCII0JIL30BAHUS B 00pa30BaTeJbHOM

nmpouecce, He cTapiie niaTy JeT ¢ MOMEHTa U3JaHus.
2. PEKOMCH)]yeMI)le neYaTHbIC U31aHUS 110 peain3alluu 06me06pa303aTean0ﬁ

AUCHUILIMHBI IPEACTABJICHBI B METOAUIECCKUX PEKOMEHAAUSAX 110 OPraHu3anvu

o0yueHusl.

1.

~

10.

11.

12.

13.

Bacunbes, A. A. ®usuka: yueOHOE OCOOHUE I CpeHEro MpodeCCHOHATIBHOTO 00pa3oBaHus /
A. A. BacunweB, B. E. ®enmopos, JI. JI. XpamoB. — 2-¢ m3n., uchp. u gorn. — Mocksa:
WznarensctBo IOpaiit, 2024. — 211 ¢. — (IIpodeccuonansnoe odopasosanue). — ISBN 978-5-
534-05702-7. — Texct: snexkrpoHHbI // OOpazoBaTenpHas miatdopma IOpaiir [cait]. — URL:
https://urait.ru/book/fizika-538886

KpaBuenko, H. 0. ®u3mka: y4eOHMK H TPAKTHKYM Ui CpPEAHEr0 MpOoQecCHOHATHHOTO
obpazoBanusi / H. 0. KpaBuenko. — Mocksa : MzmatensctBo IOpaiit, 2024. — 300 c. —
(ITpodeccuonansHoe obpazoBanne). — |ISBN 978-5-534-01418-1. — TekcT : 3NMEKTPOHHBINA //
Oo6pazoBarenbHas warhopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537596

Pomuonos, B. H. ®wusuka 1is koyutemkeil: yueOHOe ocodue it cpeHero mpoheccunoHaibHOro

obpazoBanus / B. H. PommonoB. — Mocksa: UzmarensctBo [Opaiit, 2024. — 202 c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-10835-4. — Tekct: a5eKTpOHHBIH //
O6pasoBarenpHas miatgopma HOpaiit [caiit]. — URL: https://urait.ru/book/fizika-dlya-

kolledzhey-541746

Kanamuukos, H. Il. ®wusuka: yu4eOHMK W OPAKTUKYM [UIS CPEOHEro MpodeCCHOHATHHOTO
obpazosanust / H. I1. Kanamraukos, C. E. MypaBseB. — 2-¢ u3j., nepepad. u gomn. — Mocksa:
WznarensctBo FOpaiit, 2023. — 496 c. — (IlpodeccrnonansHoe obpasoBanue). — ISBN 978-5-
534-16205-9. — Texkct: snekrpoHHbI // OOpazoBaTenpHas mwiatdpopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/530614

Msixumes, I'. 5., Byxosues, b. b., Corckuit, H. H. / [lox pen. [TapdpentseBoit H. A. ®usnka.
VYueonuk mrs 10 k. — M.: U3narensctBo «lIpocBemenney, 2019. — 416¢.

Mskumes, I'. 5., Byxosues, b. b., Yapyrun, B.M. / Ilox pen. [TapdpentseBoit H. A. ®usuka.
VYuebnuk mis 11 k1. — M.: U3narensctBo «IIpocBemienuney, 2019. — 399¢.

JlononHuTenbHas

HdmutpueBa, B. @. ®usnka mig npodeccuid W CHEIMaIbHOCTEH TEXHHYECKOTO MpOopuMIIs:
yueOHUK 11 00pa30BaTEeNbHBIX YYPEKICHUNH HAYaIbHOTO U CPEJHEro Mpo(ecCHOHATBLHOro
obpazosanust / B. ®@. JImutpuesa. — 2-e u3a., crep. — M.: M3narenbCkuii HUEHTP «AKaaeMusy,
2019. - 448 c.

Afzennion, A. E. ®wusmka: y4eOHMK ¥ TIPaKTHKYM [UIS CPEIHETO MpOQecCHOHATBHOTO
obpazoBanus / A. E. Aisenmon. — MockBa: UzmatensctBo IOpaiit, 2023. — 335 c¢. —
(ITpodeccuonamsHoe obOpazoBanme). — ISBN 978-5-534-00795-4. — Texct: 3nMeKTpOHHBIH //
O6pazoBarenbHas wiarhpopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/513094

l'opmay, B. B. ®wuszuka. CamocTosaTenpHas padoTa CTyJeHTa: ydeOHOe MOocoOue IJisl CPEeaHEro
npodeccuonansHoro oopazosanusi / B. B. I'opnau, H. A. VBanos, M. B. Ilnactunnna. — 2-e usf,.,
ucnp. U gom. — Mocksa: MsmatensctBo HOpaiit, 2023. — 168 ¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekct: anektponHblit // OOpa3oBaTtenbHas
mwiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

BonHoBast onTHka: yueOHOe mocoOme Juisi cpelHero npodeccHoHaIbHOro obpasoBanus / A. B.
Muxenbcon, T. U. Ilanymmuna, A. A. Ioe3nep, A. I'. Todman; mox oOmeli pemakumenn A. A.
IToB3nepa. — MockBa: MzpatensctBo IOpaiit, 2022. — 118 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-08093-3. — Texkct: snektponHbIi // OOpa3zoBarenbHas
miarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493624

lopnau, B. B. ®wusuxa. 3amaun, Tectsl. MeTop! penienus: ydyeoHoe nocodue Juist By3os / B. B.
Topmau. — 2-e¢ wm3n. — Mocksa: MsmarensctBo IOpaiit, 2023. — 343 c¢. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-12350-0. — Tekct: aiektponHbiii // OO6pa3oBarenbHas
mrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516750

lopmay, B. B. ®wusuka. 3amaum, TecTbl. MeTOABl pelIeHUs: y4eOHOe MocoOue sl CPEeTHEro
mpodeccroranpHOTO 00pa3zoBanus / B. B. I'opmau. — Mocksa: U3narensctBo FOpaiit, 2023, —
301 c¢. — (Ilpodeccuonanpuoe obpaszoBanme). — ISBN 978-5-534-08112-1. — Teker:
AJEKTPOHHBIH /" Obpa3oBaTenbHas wiatdopma IOpaiir [caitT]. — URL:
https://urait.ru/bcode/516760
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14. Topnau, B. B. ®usuka. CamocrosTenbHas pabora cTyeHTa: yaeOHoe mocobue i By3oB / B. B.
T'opnau, H. A. VBanor, M. B. IlnactuauHa. — 2-¢ u3., HCOp. U g0 — Mocksa: M31aTenbeTBo
IOpaiir, 2023. — 168 c. — (Bricmee obpazoBanme). — ISBN 978-5-9916-9816-0. — Tekcr:
ANEKTPOHHBIH /" Obpa3oBarenbHas mwratpopma  HOpaidit [caiiT]. — URL:
https://urait.ru/bcode/512969

15. Topnau, B. B. ®usmka. CamocTosiTenbHas padoTa cTynaeHTa: ydeOHOe MOCOOHMe Uil CPeaHero
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ucnp. u jpom. — Mocksa: MsnmatensctBo HOpaiit, 2023. — 168 ¢. — (IIpodeccuonansHoe
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HurepHer pecypcbl

20. Caiitr MunucTepcTBa 00pa3oBanust u Hayku P® https://minobrnauki.gov.ru/

21. Poccwuiickuii 06pa3oBaTebHbINA mopTam WWw.edu.ru

22. Caiit ®I'OY denepanbHbI HHCTUTYT pa3BUTHS oOpa3oBaHus https://firo.ranepa.ru/

23. Caiit aucTaHnnoHHOM oAroToBKH K EI'D https://ege.sdamgia.ru/

24. OtkpsiThie 00pa3zoBatenbHbie pecypest http://www.educom.ru/ru/information/

25. http://school-collection.edu.ru/

26. http://class-fizika.narod.ru/ («Kiacc!Has gocka st 1r0003HATEIBHBIX ).

27. https://www.vascak.cz/physicsanimations.php?l=ru

28. www. interneturok. ru («Buaeoypoku 1o mpeaMeTaM IKOIBHOM MPOrpaMMbD»).

29. www. pvg. mk. ru (omumnuana «ITokopu BopoObeBBI TOPBI»).

30. IIporpammHOe obecrieueHue, NpoQecCHOHaNbHbIC 0a3bl JTaHHBIX, WHPOPMAIMOHHOCIIPABOUHBIC
CHCTEMBI, HpenocTaBisieMble ynpasieHueM wuHpopMatuzanun @OIBOY BO  «Uysauickuit
rOCyJapCTBEHHbI  yHuBepcurer uMmeHu WM.H. VYiesHOBa»  NOCTYHIHBI 10  CCBUIKE
http://ui.chuvsu.ru//

31. «dm3mka mus mpodeccHii M CIeNHANFHOCTEH TexHmdeckoro mnpodmr»y B.D. Imwurpuesa
http://www.xn--k1afdid.xn--plai/content/files/elektronnyie-uchebniki/FIZIKA.-Uchebnik.-V.-F.-
Dmitrieva-DLY A-PROFESSIY-I-SPETSIALNOSTEY-TEHNICHESKOGO-PROFILYA.-s0-az.-
Nachalnoe-i-srednee-professionalnoe-obrazovanie-OCD-2-1.pdf

3.3 CpencTBa agantanuy NpenoJaBaHus JMCHUILIMHBI K IOTPEOHOCTAM JIHUI ¢
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH
B cnyyae HeoOxomumocTH, OO0ydalOIMMCS U3 4YHCIa JHL C OTrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsI (I10 3asBJICHHUIO OOYyYarolerocs) MOTYT MpeasiararbCcs OJHU U3
CIIEAYIOIIMX BapUAHTOB BOCHPHUATHA HWHGPOPMAMM C YYETOM HMX HHIUBUAYAIbHBIX
ncuxo(U3nUeckux OCOOEHHOCTEH, B TOM YHUCIE C MPUMEHEHHEM 3JIEKTPOHHOTO OOY4YeHUS U
JMCTAHIIMOHHBIX TEXHOJIOTHIA:
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http://ui.chuvsu.ru/

a JUTSL JIUT] C HAPYIICHUSIMU 3PCHHS: B TIeYaTHONW (popMe YBEITMYEHHBIM MIPUPTOM; B
(dopmMe 3IEKTPOHHOTO JOKyMEHTa; B (opMme ayauodaiina (mepeBos y4eOHBIX MaTEpUalOB B
aynuodopmar); B medaTHOW Qopme Ha s3bike bpaiins; MHIUBHIyadbHbIE KOHCYJIBTAIIUH C
MpUBJICUEHUEM TU(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYATbHBIC 33/1aHUS M KOHCYJIbTAIUH.

O JUTSL JIALl ¢ HAPYIMICHUSMH CIIyXa: B ME4YaTHOH (opme; B (opMe SICKTPOHHOTO
JOKYMEHTa; BUICOMATEPHAIbI C CYOTUTPAMU; HHIMBHIYaIbHbIC KOHCYJIBTAIUH C IPUBJICUCHUEM

CypaonepeBoaurKka; MHIAUBUAYAJIbHBIC 3a1aHUA U KOHCYJ'IBTaI_II/II/I.D

O JUISL JIAL C HAPYIICHUSIMUA OTIOPHO-JBUTATEIILHOTO aniapara: B Me4aTHoi (opme;
B (opMe DIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina; MHIMBUAyalbHBIE 3aaHUS U

KOHCYynbTauu.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

4.1 KoHTpOJIb U OlleHKa Pe3yJIbTaTOB OCBOCHUS YMEHHI U YCBOCHUS 3HAHUN

Pe3yabTaThl OcHOBHBIE IOKA3aTeJIN OLEHKH ®opMBI 1 METOABI KOHTPOJISA U
(ocBOCHHBIC 3HAHUS U pe3yJabTarta OLICHKH
YMeHHs1)
Ymenusn:

Hu3jlaraTb OCHOBHOM
TeOpeTI/I‘IeCKI/Iﬁ Matepual ¢
O6’bHCHeHI/IeM, C IPUBEACHUEM

- pellaeT TUIOBBIE 3a7a4H;

- JeNaeT npocrenuine
Ka4eCTBEHHbIC OLICHKH
TIOPSIIKOB (PU3MYECKUX BEINYUH

MIPUMEPOB, UCTIONB3YS IPU
U3JI0KEHHH A3bIK CII0B, (POPMYIT
n 00pa3oB (rpaduku, puCyHKH,
CXEMBI, YePTENKH)

- pa3IHYHBIX GUINIECKUX
SIBJICHUH;

Ha3BIBATh OCHOBHBIE
(u3nUeCcKre BEIUYUHBI
OTUCHIBAIOIIME SIBJICHUS,
YCTaHABJIUBATh CBSI3b MEKITY
HUMHU.

HCTIONB30BaTh NPHOOPETEHHBIE
YMEHHUS B IPAKTUYECKON U
IIOBCETHEBHOM NIESITEbHOCTH.

- IUIaHHpPYET IPOCTHIC
(u3HYeCKre SKCIIEPUMEHTBI 1
BBINOJHACT pu3nuecKue
U3MEpeHNS;

- o0OpabaThIBaeT W OLICHMBACT
Pe3yIbTaThl U3MEPEHUIA,
MPEJCTABISICT UX B YAOOHOH [ist
BocnpusiTHs hopme.

Texyuuii KOHTPOJIb — OLIEHKA 3a:
- YCTHBI OIIpoC;
- IPaKTUYECKHE 3aHATHS,
- TECTHpPOBAHME.

HTOroBbIii KOHTPOJIb:
muddepeHIrpPOBaHHEIHN 3a4eT

3Hanusa:

BHJIBI MEXaHHYECKOTO
JBIDKEHUS B 3aBHCUMOCTH OT
(OPMBI TPACKTOPHUH U
CKOpPOCTHU TepEMELICHHUS TeNa;
MIOHATHUE TPAECKTOPUH, ITyTH,
MIepeMeEIeHHs; TIOHATHE
MAacCBl, CUJIbI, 3aKOHBI
HeioTOHA; MOHATHE UMITYJIECA
Tena, paboThI, MOIIIHOCTH.
3aKOHBI COXPaHEHUS UMITYJIbCa;
MEXaHUYECKON 3HEPIUH;
OCHOBHBIE ITOJIOKEHHS
aTOMHOMOJIEKYJISIPHOU TEOPHUU;
OCHOBHBIE arperaTHbIC
COCTOSIHUS BEILIECTB; 3aKOH
COXPaHEHHMs 3aps/ia; 3aKOH
Jxoyns-JleHua; noHarue
3JIeKTPOMAarHUTHBIE BOJTHBI.
CTPOEHHE aTOMOB, COCTaB
aTOMHOTO $1/Ipa; CYyITHOCTb
PaANOaKTHBHOCTH; IPUBOJUTH
MIPUMEPHI CYIECTBOBAHUS
9JIEKTPOMArHUTHOTO TMOJIS;
000CHOBBIBATH BOJTHOBBIE 1
KOPIIyCKYJISpHBIE CBOICTBA
CBeTa.

- BIIa€eT OCHOBHBIMH 3aKOHAMHU
W IPUHINNIAMHA (HU3HKY;

- WMeEeT NpE/CTaBICHHUE O
COBPEMEHHBIX KJIFOYEBBIX
npobnemax puzuku u
€CTECTBO3HAHUS, HUMEIOIINX
peniaroniee 3HaYEHUE IS UX
PasBUTHSL, IS CO3JaHMUS HOBBIX
TEXHOJIOTUH ¥ TapMOHHYIECKOTO
COCYIIIECTBOBAHUS YEIIOBEKA C
OKpYyXarouie npupoaou;

- BJIaJeeT MaTeMaTHYECKHM
anmapaTroMm, MPUMEHIEMbIM B
Pa3IUYHBIX pa3zenax (pU3uKy.

- Texymuii KOHTPOJIb —
OILIeHKA 3a:

- YCTHBIH 0ompoc;

- IpPaKTUYECKUE 3aHSITUS;

- TECTHPOBAaHHE.

- WUTOroBblii KOHTPOJIb:
- nuddepeHIMpPOBaHHBIN
3aqer

Kox v HaumeHoOBaHue
(opMmupyemMbIX KOMIETEHIMH

Paznen/Tema

Tun oeHoYHbIX
MeponpHATHI

OK 01. Beibupats criocoOsr
peleHus 3a1aq
podeCCHOHATEHOM

Paspgen 1. Temer 1.1. 1.2, 1.3
Pasnen 2. Temnr 2.1.,2.2., 2.3.
Pasnen 3. Temn1 3.1.,3.2.,3.3,,

- YCTHBIH 0mpoc;
- (hpOHTANBHBIH OIIPOC;
- OIICHKA KOHTPOJIbHBIX
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3.4.,3.5.

K Pasnen 4. Temn1 4.1.,4.2.

Pa3IUYHBIM KOHTEKCTaM Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paszgen 6. Temsl 6.1., 6.2.
Paspen 7. Temnr 7.1., 7.2.

OK 02. lcrionp30Bath Paspgen 1. Temsr 1.1., 1.2, 1.3

COBpEeMEHHBIC cpencTBa noucka, | Pasmen 2. Temsr 2.1.,2.2., 2.3.

aHaJan3a U UHTEPIpETAIluU Paspen 3. Temsr 3.1., 3.2., 3.3.,

uHGOPMAIIUH 1 3.4.,35.

nH(opMarmoHnable TexHonorun | Pasnen 4. Temor 4.1., 4.2.

JUTS. BBITTOJTHEHHS 34124 Pasgen 5. Temnr 5.1., 5.2., 5.3.

podeCCHOHATTEHOM Paznen 6. Tems1 6.1., 6.2.

JIEATCITLHOCTH Pasgen 7. Temnr 7.1., 7.2.

OK 03. [LnanupoBaTh 1 Pazpen 1. Temsr 1.1., 1.2, 1.3

pealn30BLIBaTh COOCTBEHHOE Pasznen 2. Temnr 2.1.,2.2., 2.3.

po(h)eCCHOHAIBHOE U Pasnmen 3. Tems1 3.1., 3.2., 3.3,

JUYHOCTHOE Pa3BUTHE, 3.4., 3.5.

MpePUHUMATENBCKYIO Paznen 7. Tems1 7.1., 7.2.

JIeSITCNHHOCTD B

npodeccuoHanbHOM chepe,

HCITOJIB30BaTh 3HAHUS I10

(UHAHCOBOIT TPAaMOTHOCTH B

Pa3IMYHBIX JKU3HEHHBIX

CUTYaIUsIX

OK 04. DpdexruBHO Paznen 1. Temsr 1.1., 1.2, 1.3

B3aMMOJICHCTBOBATh U padotats | Pazmem 2. Temsr 2.1.,2.2.,2.3.

B KOJUICKTHBE M KOMaH/C Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,35.
Pasznen 4. Temr1 4.1.,4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temn1 6.1., 6.2.
Pasznen 7. Temnr 7.1., 7.2.

OK 07. ConelicTBOBaTh Pazpgen 1. Temer 1.1., 1.2, 1.3

COXPAHEHUIO OKPY>Karoen Pazpen 2. Temsr 2.1.,2.2.,2.3.

Cpebl, pecypcocOepeKeHuIo, Pazmen 3. Temsr 3.1., 3.2., 3.3,

MIPUMEHSThH 3HAHUS 00 34., 3.5.

W3MEHEHHNH KJIMMaTa, Paznen 4. Tems1 4.1.,4.2.

TIPUHITATIBI Paznen 6. Temn1 6.1., 6.2.

OEpEXITUBOTO TIPOU3BOJICTBA, Pazpen 7. Temur 7.1., 7.2.

3¢ (heKTUBHO JIEHCTBOBATH B

Ype3BBIYAHBIX CUTYAIUSIX

OK 09. Vcnionp30Bath Pazgen 1. Temsr 1.1., 1.2, 1.3

uHpOopMaInmonHble TexHonorun | Pazgen 2. Temsr 2.1.,2.2., 2.3,

B IPOo(eCCHOHANBHOM Pazpen 3. Temsr 3.1., 3.2.,3.3.,

JEATENLHOCTH 3.4, 3.5.
Paznen 4. Temn1 4.1.,4.2.
Paznen 6. Temsr 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

OK 11. Mcrnions30BaTh 3HaHUS Pazmen 1. Temnr 1.1., 1.2, 1.3

1o (PMHAHCOBOI I'PaMOTHOCTH, Paznen 2. Temsr 2.1.,2.2.,2.3.

IJIAaHUPOBATH Paspen 3. Temsr 3.1., 3.2.,3.3.,

MPEITPUHUMATENBCKYIO 34., 3.5.

JIeSITeTbHOCTD B Paznen 4. Temsr 4.1., 4.2.

npodeccuoHanbHOU chepe Pasznen 5. Temsr 5.1., 5.2.,5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

pabor;

- HaOJII0IeHHE 32 XOJI0M
BBITIOJTHCHHS
71a0OPaTOPHBIX paboT;

- OIICHKA BBITIOJTHEHUS
JabopaTOPHEIX PaboT;

- OLICHKA MPaKTUYECKUX
paboT (pereHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npogecCHOHANBEHO
OPHEHTHUPOBAHHBIX 3a/a4);
- OIICHKA TECTOBBIX
3aJIaHUM;

- HaOJroIeHHNE 32 XOIOM
BBITTOJTHEHHUS
WHIUBUTYaTbHBIX
MPOEKTOB U OIICHKA
BBITTIOJIHCHHBIX ITPOCKTOB;
- OILICHKA BBITIOJTHECHUS
JOMalITHUX
CaMOCTOSITETILHBIX PadoT;
- HaOJIIOIeHUE U OIICHKA
pelieHus Kenc-3aaay;

- HaOJro/IeHNE U OIICHKA
JIEJIOBOX UTPHI;

- muddhepeHIPOBaHHBIH
3ayer.
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JIuceT nomoJTHeHU U N3MEHEeHni

Ne
n/m

[Mpunaraemsrii k Paboueit
porpaMmme y4eOHOii
JUCTIATITIHBI
JOKYMEHT, COZIep KAl TEKCT
OOHOBIIEHUS

Pemenue kadenpst

Jlara

IIporoxom Ne

IToanuce
3aBEAYIOIIETO
Kadeapoit

N.0. ®amunusg
3aBeJyIOIIET0
Kadeapoi

IIpunoxenne Ne 1

IIpunosxxenue Ne 2

IIpunoxenne Ne 3

ITpunosxxenue Ne 4

Sl Eal Rl I e

TIpunoxenne Ne 5
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