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1 podeCCUOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AUNi W MPUMEPHBIM Y4eOHO-
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Buzuposanue PII/I a1 ucnosiHeHUs1 B o4epeIHOM y4eOHOM IOy

PaccmoTpeno u pexomeHioBaHo Ha 3acenanuu kadeapor O61meo0pa3oBaTeIbHbBIX
JTUCITUTUTAH U TeIarOTUKH
[TpoTtoxon Ne6 ot 25.05.2026

3aBenytromuii kadenpoit baraprasuesa 3rosuib SI3mMaMOeTOBHA



1. OBLLIASI XAPAKTEPUCTUKA PABOYEN [TPOTPAMMBbI YYEEHOI'O
INPEIMETA

VYI1.07 ®uszuka

(HaumeHosaHue npeomema)

1.1. MecTo npeaMeTa B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI

Vyebuas agucuuiinaa YII.07 duszuka sBiasercs o0s3aTeIbHOM YacCThIO
obmeo6pazoBaTenbHoro mukia B coorBercTBun ®I'OC COO. Ocoboe 3HaUYeHUE
AUCHUIIIMHA UMEET IpU (POPMUPOBAHUM U pa3BUTUHM 00mux kommeTeHnui (OK),
npodeccuoHanbHbIx kKommeTeHui (I11K):

1. OK 06. IIposBisiTh TpakJaHCKO-ATPUOTUUECKYIO MO3ULINIO, JE€MOHCTPUPOBATH
OCO3HAaHHOE TMOBEJIEHHE Ha OCHOBE TPAJUIMOHHBIX POCCUUCKHX JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEW, B TOM YHCJIE C YYETOM FapMOHU3ALNHU MEKHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUMW, MPUMEHITh CTaHIApPThl AHTUKOPPYIIIUOHHOTO
MOBEJICHUS;
2. OK 01. BoiOupath criocoObl perieHus 3aj1a4 npodeccuoHanibHON NeATEIbHOCTH
MPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM;
3. OK 04. DddexTuBHO B3anMO1eHCTBOBATh U PA0OTATh B KOJIJICKTUBE U KOMAH/IE;
1.2. Ilesib ¥ nu1aHMpyeMble pe3y IbTAThI OCBOEHUS NpeaMeTa
Lemu:
* opmupoBaHue y 00yUaroIuXcsi yBEPEHHOCTH B IICHHOCTH 00pa3oBaHus,
3HAYUMOCTHU (PU3UYECKUX 3HAHUHN JJI1 COBPEMEHHOTO KBATU(PHUITUPOBAHHOTO
CHeIUATNCTa MPU OCYIECTBIECHUH €ro MPoPEeCCUOHATIBHON A TENbHOCTH;
* popMUpOBaHUE ECTECTBEHHO-HAYYHON IPaMOTHOCTH;
* OBJIa/ICHUE CHICIU(PUUECKON CUCTEMON (PU3NYECKUX MOHATHI, TEPMUHOIOTHEN U
CHUMBOJIMKOM;

¢* OCBOCHHUC OCHOBHBIX (I)I/I?)I/I‘ICCKI/IX Teopnﬁ, 3aKOHOB, BaKOHOMepHOCTeﬁ;

® OBJIaJICHUC OCHOBHBIMU MCTOJJaAMHU HAYYHOI'O ITO3HAHUSA ITPHUPObI,



HCIIOJB3yEeMbIMU B (pr3uke (HaO0ieHre, ONTMCaHe, U3MEPEHHE, BBIIBUKEHUE
TUIIOTE3, IPOBEICHUE IKCIIEPUMEHTA);

* OBJIQJICHHE YMEHUSAMH 00pabaThIBaTh IaHHBIC SKCIIEPUMEHTA, OOBSICHSIThH
MOJIyYEHHBIE PE3YJIbTAThI, YCTAHABIMBATH 3aBUCUMOCTU MEXTY (DU3NUESCKUMU
BEJINYMHAMM B HAOJII0JaeMOM SIBJICHUM, J€JIaTh BHIBOJIBI,

* hopMupOBaHNE YMEHHUS peIIaTh PU3MUYCCKHUE 3aaUl PA3HBIX YPOBHEH
CJIOJKHOCTH,

* pa3BUTHE MO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce MPUOOPETEHUS 3HAHUH C UCTIOIb30BAHUEM PA3IUUHBIX

MCTOYHUKOB WHGOpPMAIIMU U COBPEMEHHBIX HMHPOPMAIMOHHBIX TEXHOJIOTHUIH;
YMEHUHU B

paMKax pemeHHuss MPUPOAbI, NEUCTBUS (POPMYyIUPOBATH U OOOCHOBHIBATH
COOCTBEHHYIO

MO3UIIMIO 110 OTHOIICHUIO K (M3UYECKON HH(POpMAITUH, TTOTy4YaeMOU U3 Pa3HbIX
MCTOYHHKOB;

* BOCIIUTAHKUE YyBCTBA TOPJOCTH 32 POCCUUCKYIO (PU3NIECKYIO HAYKY.

3agaun:

* MproOpeTeHrne 3HaHUM 0 PyHIaMEHTAIbHBIX (PU3NUYECKUX 3aKOHAX, JISKAIIIUX B

OCHOBE COBPEMEHHON (PU3UUYECKON KapTUHBI MUpa, NPUHLUIOB AEHCTBUS
TEXHUYECKUX

YCTpOﬁCTB N IIPOU3BOACTBCHHLIX IIPOLICCCOB, O HanOoJICe Ba)KHBIX OTKPBITHAX B
obacTu (bI/ISI/IKI/I, OKa3aBIIHX OIMPCACIIAIOMICC BIUAHNUC Ha PA3BUTUC TCXHUKH U

TCXHOJIOTHH,



* MOHUMaHHUEe (PU3NIECKON CYIIHOCTH SBJICHUHN, TPOSBIISIOIINXCS
IIPOU3BOJICTBEHHOMN JIEATEIHLHOCTH;

* OCBOEHHE CITOCOOOB UCIOJIb30BaHUS (DU3UUECKUX 3HAHUU IS PAKTUYECKUX U
npo(ecCHOHATBHBIX 3a/1a4, O0OBSICHEHHUS SBJICHHHA MPOU3BOJCTBEHHBIX U
TEXHOJOTUYECKHUX MPOIIECCOB, TPUHITUTIOB TEXHUUECKUX MTPUOOPOB M YCTPOUCTB,
oOecrieueHurs 6€30MaCHOCTH MPOU3BOJICTBA U OXPAHBI MPUPO/IBI;

* popMupoBaHUE YMEHHI pemaTh yueOHO-IPaKTHUECKHUE 3aa4u (PU3UYECKOTO
coJiepKaHusl ¢ y4ETOM poheCCUOHATBLHONM HAMTPABICHHOCTH;

* MpUOOpPETEHNE OTBITA TTIO3HAHUS U CAMOIIO3HAHUS, YMEHUN CTaBUTh 3a7a9U U
pemarh mpoodsieMbl ¢ Y4€ToM npodhecCuOHATBHOM HAMPaBIEHHOCTH;

* popMupoBaHUE YMEHUI UCKATh, aHATU3UPOBATh U 00padaThIBaTh (PUINYECKYIO
uHpopMaiuio ¢ yd€ToM npodeccuoHaIbHON HAMIPABICHHOCTH;

* IOJrOTOBKA 00YYAIOMINUXCS K YCIEITHOMY OCBOCHHIO AUCITUIUIMH U MOIYJIEH

npodeccuoHalbHOTO LUKIAa: GOpMUpPOBAHHME Yy HUX YMEHHM W OINBITA
NEATENBbHOCTH,

XapakTepHbIX 11 npodeccuil / JOMKHOCTEN CIy>KallluX WK CIeIUaTbHOCTEH,
MOJTy4aeMBbIX B PO(ECCHOHATIbHBIX 00pa30BaTEIbHBIX OPraHU3aALINAX;

* IOATOTOBKA K (JOPMUPOBAHUIO OOLIUX KOMIIETEHIMI Oy1yIIero crenuanucTa:
caMm000pa30oBaHus, KOMMYHUKAIUH, IPOSBICHUS IPAKJAHCKO- TAaTPUOTUYECKON
ITO3UIUH, COTPYAHNYECTBA, IPUHATUS PELICHUN B CTAHAAPTHOW U HECTAHIAPTHOMN

CHUTyallusiX, IMPOCKTHPOBAHHS, NPOBEACHUS (PHU3NUYECKUX HU3MEPCHHH,
3 PeKTUBHOTO U



0€30T1acHOT0 MCTIOIB30BAHMS PA3IMYHBIX TEXHUICCKUX YCTPOUCTB, COOTFOACHUS
IIPaBWJI OXPaHbI TpyJa Mpu padbore ¢ GU3nIecKuMu mpudopamMu 1 000pyI0BaHUEM.

B pamkax mporpaMmbl y4eOHON JUCHUIIMHBI 00YYarOIMUMUCS OCBAaWBAIOTCS
pe3ynbTaThl OOYUECHHUS:



HaumenoBanue KOMI’IeTeHlllflﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyantaroB THna "Metanpeamernbiii'" coraacno ®I'OC

COO

HanmenoBanue pesyasraTos THna "Ilpeamernsiii” cornacno ®I'OC

COO

OK 06. IIposBIATh IpaJaHCKO-
NaTPUOTHYECKYK  TO3HIHIO,
eMOHCTPHPOBATH  OCO3HAHHOE
moBeJeHME HAa OCHOBE
TPAJMIHOHHBIX  POCCHHCKHX
1yXOBHO-HPABCTBEHHBIX LIEHHOCTEHH,
B TOM 4YHCIE C YUYeTOM
rapMOHH3AIMK MEXHAIHOHATbHBIX
W MEXPEIUTHO3HBIX OTHONICHHIA,
NPUMEHATH CTAaHIAPTH
AHTHKOPPYIIHOHHOTO ITIOBEICHHS;

OBnaJicHHe YHUBEPCAILHBIMU y4eOHBIMH MO3HABATENbHBIMH AeicTBUAMU 6)
0azoBpIC HMCCIENOBATENbCKHE JeHCTBHA: BIaAeTh HABBHIKAMHM yueOHO-
HMCCIIEJOBATEIbCKOW U IPOCKTHOW NEATEIBHOCTH, HaBBIKAMH Pa3peIICHUS
mpo6IIeM; CIIOCOOHOCT U FOTOBHOCTh K CAMOCTOSITEIFHOMY IOHCKY METOLO0B
pCIIeHHs MPAaKTHYECKUX 3a/1ad, TIPUMEHEHUIO PA3INYHBIX METOIOB MO3HAHMS;
OBIAJCHHC BHIAMH [ESATEIBHOCTH IIO IOJYYCHHIO HOBOTO 3HAHHSI, €ro
MHTEPIpPETALMU, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX
CHTyalusIX, B TOM YHCJIE [IPH CO3AAaHHM yYCOHBIX M COLMATBHBIX MPOCKTOB;
(hopMHpoBaHKE HAYYHOTO THIIA MBILICHHS, BJIaJICHAE HAyYHOH TEPMUHOJIOTHEH,
KITIOYCBBIMH MOHATHSIMHI H METOJAaMIH; CTABUTh H (POPMYIHPOBATH COOCTBEHHbIC
3aza4M B 00pa30BaTEIbHON JCATEIBHOCTH U KU3HCHHBIX CHTYALUsIX; BBISBISTH
MPHYHHHO-CICICTBCHHBIC CBS3M M aKTyaln3HMpOBAaTh 3ajady, BBIIABHIATh
TUIOTE3y € pelleHHs, HaXOANUTh apryMEHThI JUIS J0Ka3aTelbCTBAa CBOMX
YTBEPXKACHHUH, 3a7aBaTh MapaMeTPbl U KPHTEPUH PELICHHS; aHAIH3HPOBATH
IlOle'—leHHble B X0/1¢ peLIJeHVlSl 3a1a4m peSleb'l‘a'l‘l:l, Kle'I‘M'—IeCKM OLCHHUBATL UX
0CTOBEpPHOCTb, IIPOrHO3UPOBATH H3MCHEHHE B HOBBIX YCIIOBHSIX; pa3pabaThIBaTh
IJIaH PEeLIeHHs MPOOIEMBbI C y4eTOM aHAJIN3a MMEIOIMXCS MaTepHAIbHBIX H
HEMaTepPUAIbHBIX PECYPCOB; OCYIECTBISTH [eICHAIPABICHHBIN IONCK IEpeHoca
CPEJICTB M CIIOCOOOB HCTBUS B IPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHS B [IO3HABATCIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HCICSATCIbHOCTH;
YMETb HHTEIPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;;

OBnaJgeHHe YHHBEPCANbHBIMH pPETYISTHBHBIMH JCHCTBHSAMH: a)
CaMOOPraHM3alMsA: CAMOCTOSATEIBHO OCYUIECTBIATH IO3HABATENbHYIO
IeATeIbHOCTD, BBISBIATE IPOOJIEMBL, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE
3ajaun B 00pa30BaTeNbHON JAEATEIBHOCTH M JKH3HEHHBIX CHTYAIHAX;
CaMOCTOSITENIBHO COCTABIATH IUIAH PELICHHS IPOOIEMBI C y4EeTOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHHUIA; AeIaTh OCO3HAHHBII
BBIOOp, aPTYMEHTHPOBATE €r0, OpPaTh OTBETCTBEHHOCTD 33 PEIICHHE; OLICHHBATh
NPHOOPETEHHBII OIBIT;;

OBrnajieHHe yHHBEPCANIbHBIMHE y4eGHBIMI [O3HABATEILHBIMA JCHCTBUAMHA a)
6a3oBbIC JIOTHYECKHE ACHCTBHA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyalM3HpoBaTh MPoOIeMy, PACCMATPHBATL €€ BCECTOPOHHE; yCTaHABIMBATH
CYIICCTBEHHBIN MPU3HAK WM OCHOBAHHS [UIS CPABHEHHS, KIACCHDHKAIHU 1
0000LIeHHS; ONPEAENATh LN AeTeIbHOCTH, 3a1aBaTh IapaMeTPbI U KPHTEPHI
HX MOCTHIKCHHS; BBIABIATH 3aKOHOMCPHOCTH H IPOTHBOPCYHSI B
[paccMaTpUBAEMBIX SBICHHSX; BHOCHTh KOPPEKTHBBI B JAESTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yJIbTaTOB LEISIM, OLCHHBATH PUCKH IOCIEACTBHUIA
e TeNbHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE IPH PEHICHHH JKU3HEHHBIX
npobiem;;

OBJaJicHHe YHUBEPCAIBHBIMH y4eOHBIMU ITO3HABATEIbHBIMH JICHCTBHIMH B)
pabota ¢ mH(OpMaueii: BIageTh HaBBIKAMU MOXyYeHHs HMHOOpMAIUu U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENIBHO OCYIIECTBIISATH MOHMCK, aHAJN3,
CHCTEMATH3aLUI0 H HHTEPIPETAMI0 HHPOPMALNU Pa3sINIHBIX BUIOB U (HopM
NpEICTaBICHNS;;

OBJ1aicHHe YHUBEPCAIbHBIMA PETYIISTUBHBIMU JICHCTBHSIMU: B) SMOLMOHAIBHBII
MHTEJUIEKT, IMPEANOaraumi chOPMHUPOBAHHOCTb: CAMOPErYJIHPOBAHHUS,
BKJIFOYAONICTO CAMOKOHTPOJIb, YMEHHE PUHIMATh OTBETCTBCHHOCTH 3a CBOC
MOBEJICHHE, CIOCOOHOCTh aaNTHPOBATECS K IMOLMOHAIBHBIM H3MEHCHHUSM U
MPOSIBISITH THOKOCTB, OBITH OTKPBHITBIM HOBOMY; BHYTPCHHEH MOTHBALHH,
BKJIIOYAIONICH CTPEMIICHHE K JOCTHXKEHHWIO LEIH M yCIeXy, ONTHMH3M,
WHHUIHATHBHOCTD, YMEHHE IEHCTBOBATH, HCXOMS H3 CBOMX BO3MOJKHOCTEIH;;
OBJ]aJ.leHVIe yHMBepCaJIl:HblMM pel‘yllil'l'VIBHI:IMl/l }.lei”lC'I'BMﬂMVIj 6) CaMOKOHTpOJII::
1aBaTh OLEHKY HOBBIM CHTYaIHsIM, BHOCHTb KOPPEKTHBEI B ACSITECIBHOCTD,
OLICHUBATh COOTBETCTBUEC peSlebTaTOB Hejsm;,

OBJ1ajicHHe yHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU JCHCTBUSMIL ) COBMECTHAS
1esATeIbHOCTh: MOHUMATh M HCIOJNB30BAaTh MPEHMYIIECTBA KOMAHIHON M
MHANBHIYalbHOI paboThl; BBIOMPATh TEMATHKY M METOIBI COBMECTHBIX JeHCTBHIT
C y4eToM OOLIMX HHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YICHA KOJUICKTHBA;;
OBaJieHne YHHBEPCAIbHBIME KOMMYHHKATHBHBIME ICHCTBUSAMI: a) OOIICHHE:
OcyllleCTBﬂﬂTb KOMMyHVIKallVH/I BO BCEX ccbepax JKHU3HU; paCHO3HaBaTb
HeBepOaIbHbIe CPEACTBA OOMICHHS, IOHMMATh 3HAYCHHE COLHAIbHBIX 3HAKOB,
PAacIIO3HABATH NPEANOCHUIKH KOHQIHKTHBIX CHTyalHil B CMSr4aTh KOHQIHKTHI;
BIIAJIETh PAa3IMYHBIMI CIIOCO6aMH OOIICHHS M B3aHMOICHCTBHSL;

OBI1azicHHe YHHBEPCATbHBIMU PErYJIATHBHBIMU ACHCTBUAMHU: I') IPHHATHE ce0s 1
IpyTHX JIOJei: MPUHUMATE Ce0sl, MOHUMAs CBOU HEAOCTATKH H JOCTOMHCTBA;

[1P66) BiageHne OCHOBHBIMH METOJNAMH HAy4YHOTO MO3HAHUS,
HCIIONb3YEMBIMU B DH3HKE: IIPOBOAUTH MPSMbIC K KOCBEHHBIC H3MEPEHHS
(hH3MUECKUX BENMUYMH, BHIOMpAs ONTHMAILHBIH CHOCOO M3MEpEeHUs U
MCTIOJIb3YsSl M3BECTHBIC METO/Ibl OLEHKH MOTPENIHOCTEH H3MepeHui,
NPOBOJAHMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HCIIONB30BAHHEM IPSIMBIX H3MEPCHHH, OOBICHATH IONTYyYCHHBIC
pe3yIbTaThl, HCHONB3ys (BH3NYECKHE TEOPHHM, 3aKOHBI U NOHATHA, U
IenaTh BBIBOABI; COONIONATh NpaBHIa OC30MaCHOTO TpyJga HpH
NPOBEICHAHN HCCIIEIOBAHMII B PaMKaX yueOHOTo SKCIIEpPUMEHTA H y4eOHO-
HCCIIeI0BATENBCKOH AESATEIBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
N3MEPUTENBHBIX yCTPOHCTB M 1TabopaTOpHOro 06OpYyIOBAHMS;
C(OPMHUPOBAHHOCTD MPEACTABICHHH O METOAAX MONYYCHHS HAYIHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

T1P69) chopmMupOBaHHOCTH COOCTBEHHOH MO3HIHH MO OTHOUICHHUIO K|
(usuyeckoil MHGOpMAaLKK, 10JIy4aeMOii 3 Pa3HbIX HCTOYHHKOB, YMEHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS IOUCKA, CTPYKTYPHPOBAHHS,
HHTEpHNpETaluu U NpeACTaBICHUSA yqeGHOﬁ )4 Hay‘lHO-llOllleﬂpHOl\//l
nHpOpPMALNY; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTy4acMOil
HHbOpMAaINH;;

I1P61) chopMupOBaHHOCTH MPEACTABICHHH O PONH H MecTe QU3HKU U
ACTPOHOMHM B COBPEMEHHOH HayuyHOH KkapTuHe MHupa, O
crcTeMo0obpasyomleil poni (pU3NKH B Pa3sBHTHH CCTECTBEHHBIX HayK,
[TEXHUKHA U COBPEMEHHBIX TeXHOﬂOFMﬁ, 0 BKJaje pOCCMﬁCKMX )4
3apyOeKHBIX YYeHBIX-(H3HKOB B Pa3sBHTHE HAayKH; IOHHMaHHE
(busmueckoit CynHOCTH Hab/II01aEMBbIX SBJICHHI MUKPOMHPA, MaKpPOMHPA|
W MeramMmupa; MOHHMaHHE POJH AaCTPOHOMHHM B IPaKTHYECKOIL
e TENBHOCTH YeJI0BEKa H JaNbHEHIIeM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usnku B GOPMHUPOBAHHH KPYrozopa U (YHKIHOHATLHOU
IPAMOTHOCTH YE/IOBEKaA JUISl PCIICHHS MPAKTHYCCKUX 3a/1a4;;

I1P62) chopMHPOBAHHOCTE YMEHHH PAcIO3HaBaTh (YH3UIECKUE SBICHUS
(mpoiecchl) U OOBACHATH MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IPSAMOINHEIlHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE TEJ, ABIKCHHE MO OKPYKHOCTH, MHEPLHS,
B3aUMOJIEHCTBHE Tell, KoJleOaTelbHOe ABIDKCHHE, PE30HAHC, BOJIHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBHKCHHE, CTPOCHHE KHAKOCTEH U
TBEp/BIX Tel, N3MEHEHHe 00beMa Tell NPH HarpeBaHuH (OXJIAXKICHUH),
TCIIOBOE pPaBHOBECHE, HCIAPEHHE, KOHACHCAIMs, IUIaBICHHE,
KPHUCTAIIH3alis, KHICHHE, BIaXHOCTH BO3JyXa, CBA3b CpeaHeil
KHHETHYECKO SHEPTHH TEeILIOBOrO JBIKCHHUS MOICKYI C aOCOTIOTHOM
TeMIepaTypoii, MOBBINIEHHE JABIECHHsA ra3a IPH €ro HarpeBaHHH B
3aKpHITOM COCyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCaX; IEKTPH3AINS Tell, B3aHMOISHCTBIE 3aps/I0B, HATPEBAHIE
POBOIHHKA C TOKOM, B3aHMOJCHCTBHE MArHUTOB, 3JICKTPOMArHUTHAS
MHIYKIHs, AefiCTBHE MarHUTHOTO MOJIA HA NPOBOJHHK C TOKOM U
IBIOKYWIMICS 3apsif, SJICKTPOMAarHUTHBIC KOJEOAHHS M BOJHBL,
NpsAMOJIMHEHHOE PACIPOCTPAHEHNE CBETA, OTPaXKEHHE, NPETOMICHHE,
uHTepdepeHnus, Tuppakius i MOIAPU3ALMSL CBETA, AMCIECPCHS CBETA;
doroanexTpuyecknii 3QpexT, cBeTOBOE NaBIECHHE, BO3HHKHOBCHHE
IMHEHYATOro CIEeKTpa aToMa BOAOPOJA, CCTECTBEHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P63) BnageHne OCHOBOMONATAIOIMINME (H3HUYCCKHMHU MOHATHIMU H
BEJIMYMHAMH, XapaKTEPU3YIOLLUMA (1)“3M‘ICCKVIC TPOLECCHI (CBﬂSaHHblMVI
C MEXaHHYECKHM [JBHKCHHEM, B3aHMOACHCTBHEM TEJN, MCXaHHICCKHMHI
KOJIeGaHVIﬂMVI M BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHUEM BEIIECTBA,
TCIIOBBIMH MPOLECCAMH; DICKTPHYCCKHM M MarHHTHBIM IMOJSAMH,
DJIEKTPUIECKUM TOKOM, 3JIEKTPOMArHUTHBIMHA KOﬂeﬁaHMﬂMM U BOJIHAMH
OITHYECCKHMH SBJICHUSIMIL; KBAHTOBBIMH SIBICHHSMH, CTPOCHHEM aTOMa I
ATOMHOTO 517Ipa, PaJNOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAIONMMI
ACTPOHOMHYECKUMH MOHSATHIMH, MO3BOILIIOIIMMU XapaKTepH30BaTh
NPOUECCHl, MPOUCXOAANINE HAa 3BE3/7aX, B 3BE3JHBIX CHCTEMax, B
MEKTaIaKTHIECKOIl cpelie; ABIDKCHHE HeOSCHBIX Tell, DBOJIIOLHIO 3Be3] I
BceneHHOM;;

I1P68) copMHUPOBAHHOCTD YMEHHS IPHUMEHATH MOJNYYCHHBIC 3HAHHUS JULS
0OBSCHEHHS YCIIOBUIA IIPOTEKAaHMs (PU3NIECKUX SIBICHHIT B IPUPOLE H IS
NPUHATHS NPAKTHYECKHX DPCIICHHIl B IIOBCEIHEBHOI JKH3HH IS
oGecreuyeHns 0€30MaCHOCTU PU 0OpPAIECHHHU C OBITOBBIMH IPHOOPAMHU K
TeXHHYECKIMH yCTPOICTBAMH, COXPAHEHHS 3J0POBbS M COOIIONCHHS
HOPM 9KOJOTHYECKOr0O MOBEICHUS B OKPYIKAIOIIEH cpesie; MOHUMaHHE
HEOOXOMMMOCTH IPHMEHEHHS JOCTIXECHUH (U3MKH M TEXHOIOTHH JUIs
PaLHOHAIBHOTO IIPHPOIOIIONb30BAHHS;;

I1P610) onajgenne yMeHHsMHE paboTaTh B IPyIIIIE .}

T1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HIECKHE 3aKOHEI I
NPUHIHIIEI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HICCKYIO
MOJIeNIb, BRIIENAT (PH3NYECKHe BeTMYUHBI H QOPMYIIBI, HEOOXOIHMEIE
115 ee pemieHHs, IPOBOAHTH PacYeThl U OLCHHBATH PEalbHOCTh
MOJTy4eHHOTO 3HAYEHHs] (YH3MUECKOI BEMUMHEI; PelIaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYECKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usHIecKUe SBICHII;;

[1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e HH3HICCKUX
SIBJICHUH U [TPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBAaTH TPAHHIBI NMPUMEHEHUS H3YUCHHBIX|
(Hu3MUYecKNX MojesIeii: MaTepuaibHas TOYKA, HHEpIHANbHAs CHCTEMa
OTCUeTa, HICAIBHBIN ra3; MOZAENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIEKTPUIECKHUIA 3apsijl, sepHast MOJIENb aTOMa, HYKJIOHHAs
MOJIe/Ib aTOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a1a4;




HaumenoBanue KOMI’IeTeHlllflﬁ
cornmacio PIrOC CIIO

Haumenosanne pesyantaroB THna "Metanpeamernbiii'" coraacno ®I'OC
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OK 01. Bwibupats cnoco6sl
pelieHus 3a1a4 npoecCHOHANBHOI
IeATEIBHOCTH NMPUMEHUTEIBHO K
PasIMYHBIM KOHTEKCTAM;

OBnaJicHHe YHUBEPCAILHBIMU y4eOHBIMH MO3HABATENbHBIMH AeicTBUAMU 6)
0azoBpIC HMCCIENOBATENbCKHE JeHCTBHA: BIaAeTh HABBHIKAMHM yueOHO-
HMCCIIEJOBATEIbCKOW U IPOCKTHOW NEATEIBHOCTH, HaBBIKAMH Pa3peIICHUS
mpo6IIeM; CIIOCOOHOCT U FOTOBHOCTh K CAMOCTOSITEIFHOMY IOHCKY METOLO0B
pCIIeHHs MPAaKTHYECKUX 3a/1ad, TIPUMEHEHUIO PA3INYHBIX METOIOB MO3HAHMS;
OBIAJCHHC BHIAMH [ESATEIBHOCTH IIO IOJYYCHHIO HOBOTO 3HAHHSI, €ro
MHTEPIpPETALMU, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX
CHTyalusIX, B TOM YHCJIE [IPH CO3AAaHHM yYCOHBIX M COLMATBHBIX MPOCKTOB;
(hopMHpoBaHKE HAYYHOTO THIIA MBILICHHS, BJIaJICHAE HAyYHOH TEPMUHOJIOTHEH,
KITIOYCBBIMH MOHATHSIMHI H METOJAaMIH; CTABUTh H (POPMYIHPOBATH COOCTBEHHbIC
3aza4M B 00pa30BaTEIbHON JCATEIBHOCTH U KU3HCHHBIX CHTYALUsIX; BBISBISTH
MPHYHHHO-CICICTBCHHBIC CBS3M M aKTyaln3HMpOBAaTh 3ajady, BBIIABHIATh
TUIOTE3y € pelleHHs, HaXOANUTh apryMEHThI JUIS J0Ka3aTelbCTBAa CBOMX
YTBEPXKACHHUH, 3a7aBaTh MapaMeTPbl U KPHTEPUH PELICHHS; aHAIH3HPOBATH
IlOle'—leHHble B X0/1¢ peLIJeHVlSl 3a1a4m peSleb'l‘a'l‘l:l, Kle'I‘M'—IeCKM OLCHHUBATL UX
0CTOBEpPHOCTb, IIPOrHO3UPOBATH H3MCHEHHE B HOBBIX YCIIOBHSIX; pa3pabaThIBaTh
IJIaH PEeLIeHHs MPOOIEMBbI C y4eTOM aHAJIN3a MMEIOIMXCS MaTepHAIbHBIX H
HEMaTepPUAIbHBIX PECYPCOB; OCYIECTBISTH [eICHAIPABICHHBIN IONCK IEpeHoca
CPEJICTB M CIIOCOOOB HCTBUS B IPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHS B [IO3HABATCIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HCICSATCIbHOCTH;
YMETb HHTEIPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;;

OBnaJgeHHe YHHBEPCANbHBIMH pPETYISTHBHBIMH JCHCTBHSAMH: a)
CaMOOPraHM3alMsA: CAMOCTOSATEIBHO OCYUIECTBIATH IO3HABATENbHYIO
IeATeIbHOCTD, BBISBIATE IPOOJIEMBL, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE
3ajaun B 00pa30BaTeNbHON JAEATEIBHOCTH M JKH3HEHHBIX CHTYAIHAX;
CaMOCTOSITENIBHO COCTABIATH IUIAH PELICHHS IPOOIEMBI C y4EeTOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHHUIA; AeIaTh OCO3HAHHBII
BBIOOp, aPTYMEHTHPOBATE €r0, OpPaTh OTBETCTBEHHOCTD 33 PEIICHHE; OLICHHBATh
NPHOOPETEHHBII OIBIT;;

OBrnajieHHe yHHBEPCANIbHBIMHE y4eGHBIMI [O3HABATEILHBIMA JCHCTBUAMHA a)
6a3oBbIC JIOTHYECKHE ACHCTBHA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyalM3HpoBaTh MPoOIeMy, PACCMATPHBATL €€ BCECTOPOHHE; yCTaHABIMBATH
CYIICCTBEHHBIN MPU3HAK WM OCHOBAHHS [UIS CPABHEHHS, KIACCHDHKAIHU 1
0000LIeHHS; ONPEAENATh LN AeTeIbHOCTH, 3a1aBaTh IapaMeTPbI U KPHTEPHI
HX MOCTHIKCHHS; BBIABIATH 3aKOHOMCPHOCTH H IPOTHBOPCYHSI B
[paccMaTpUBAEMBIX SBICHHSX; BHOCHTh KOPPEKTHBBI B JAESTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yJIbTaTOB LEISIM, OLCHHBATH PUCKH IOCIEACTBHUIA
e TeNbHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE IPH PEHICHHH JKU3HEHHBIX
npobiem;;

OBJaJicHHe YHUBEPCAIBHBIMH y4eOHBIMU ITO3HABATEIbHBIMH JICHCTBHIMH B)
pabota ¢ mH(OpMaueii: BIageTh HaBBIKAMU MOXyYeHHs HMHOOpMAIUu U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENIBHO OCYIIECTBIISATH MOHMCK, aHAJN3,
CHCTEMATH3aLUI0 H HHTEPIPETAMI0 HHPOPMALNU Pa3sINIHBIX BUIOB U (HopM
NpEICTaBICHNS;;

OBJ1aicHHe YHUBEPCAIbHBIMA PETYIISTUBHBIMU JICHCTBHSIMU: B) SMOLMOHAIBHBII
MHTEJUIEKT, IMPEANOaraumi chOPMHUPOBAHHOCTb: CAMOPErYJIHPOBAHHUS,
BKJIFOYAONICTO CAMOKOHTPOJIb, YMEHHE PUHIMATh OTBETCTBCHHOCTH 3a CBOC
MOBEJICHHE, CIOCOOHOCTh aaNTHPOBATECS K IMOLMOHAIBHBIM H3MEHCHHUSM U
MPOSIBISITH THOKOCTB, OBITH OTKPBHITBIM HOBOMY; BHYTPCHHEH MOTHBALHH,
BKJIIOYAIONICH CTPEMIICHHE K JOCTHXKEHHWIO LEIH M yCIeXy, ONTHMH3M,
WHHUIHATHBHOCTD, YMEHHE IEHCTBOBATH, HCXOMS H3 CBOMX BO3MOJKHOCTEIH;;
OBJ]aJ.leHVIe yHMBepCaJIl:HblMM pel‘yllil'l'VIBHI:IMl/l }.lei”lC'I'BMﬂMVIj 6) CaMOKOHTpOJII::
1aBaTh OLEHKY HOBBIM CHTYaIHsIM, BHOCHTb KOPPEKTHBEI B ACSITECIBHOCTD,
OLICHUBATh COOTBETCTBUEC peSlebTaTOB Hejsm;,

OBJ1ajicHHe yHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU JCHCTBUSMIL ) COBMECTHAS
1esATeIbHOCTh: MOHUMATh M HCIOJNB30BAaTh MPEHMYIIECTBA KOMAHIHON M
MHANBHIYalbHOI paboThl; BBIOMPATh TEMATHKY M METOIBI COBMECTHBIX JeHCTBHIT
C y4eToM OOLIMX HHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YICHA KOJUICKTHBA;;
OBaJieHne YHHBEPCAIbHBIME KOMMYHHKATHBHBIME ICHCTBUSAMI: a) OOIICHHE:
OcyllleCTBﬂﬂTb KOMMyHVIKallVH/I BO BCEX ccbepax JKHU3HU; paCHO3HaBaTb
HeBepOaIbHbIe CPEACTBA OOMICHHS, IOHMMATh 3HAYCHHE COLHAIbHBIX 3HAKOB,
PAacIIO3HABATH NPEANOCHUIKH KOHQIHKTHBIX CHTyalHil B CMSr4aTh KOHQIHKTHI;
BIIAJIETh PAa3IMYHBIMI CIIOCO6aMH OOIICHHS M B3aHMOICHCTBHSL;

OBI1azicHHe YHHBEPCATbHBIMU PErYJIATHBHBIMU ACHCTBUAMHU: I') IPHHATHE ce0s 1
IpyTHX JIOJei: MPUHUMATE Ce0sl, MOHUMAs CBOU HEAOCTATKH H JOCTOMHCTBA;

[1P66) BiageHne OCHOBHBIMH METOJNAMH HAy4YHOTO MO3HAHUS,
HCIIONb3YEMBIMU B DH3HKE: IIPOBOAUTH MPSMbIC K KOCBEHHBIC H3MEPEHHS
(hH3MUECKUX BENMUYMH, BHIOMpAs ONTHMAILHBIH CHOCOO M3MEpEeHUs U
MCTIOJIb3YsSl M3BECTHBIC METO/Ibl OLEHKH MOTPENIHOCTEH H3MepeHui,
NPOBOJAHMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HCIIONB30BAHHEM IPSIMBIX H3MEPCHHH, OOBICHATH IONTYyYCHHBIC
pe3yIbTaThl, HCHONB3ys (BH3NYECKHE TEOPHHM, 3aKOHBI U NOHATHA, U
IenaTh BBIBOABI; COONIONATh NpaBHIa OC30MaCHOTO TpyJga HpH
NPOBEICHAHN HCCIIEIOBAHMII B PaMKaX yueOHOTo SKCIIEpPUMEHTA H y4eOHO-
HCCIIeI0BATENBCKOH AESATEIBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
N3MEPUTENBHBIX yCTPOHCTB M 1TabopaTOpHOro 06OpYyIOBAHMS;
C(OPMHUPOBAHHOCTD MPEACTABICHHH O METOAAX MONYYCHHS HAYIHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

T1P69) chopmMupOBaHHOCTH COOCTBEHHOH MO3HIHH MO OTHOUICHHUIO K|
(usuyeckoil MHGOpMAaLKK, 10JIy4aeMOii 3 Pa3HbIX HCTOYHHKOB, YMEHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS IOUCKA, CTPYKTYPHPOBAHHS,
HHTEpHNpETaluu U NpeACTaBICHUSA yqeGHOﬁ )4 Hay‘lHO-llOllleﬂpHOl\//l
nHpOpPMALNY; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTy4acMOil
HHbOpMAaINH;;

I1P61) chopMupOBaHHOCTH MPEACTABICHHH O PONH H MecTe QU3HKU U
ACTPOHOMHM B COBPEMEHHOH HayuyHOH KkapTuHe MHupa, O
crcTeMo0obpasyomleil poni (pU3NKH B Pa3sBHTHH CCTECTBEHHBIX HayK,
[TEXHUKHA U COBPEMEHHBIX TeXHOﬂOFMﬁ, 0 BKJaje pOCCMﬁCKMX )4
3apyOeKHBIX YYeHBIX-(H3HKOB B Pa3sBHTHE HAayKH; IOHHMaHHE
(busmueckoit CynHOCTH Hab/II01aEMBbIX SBJICHHI MUKPOMHPA, MaKpPOMHPA|
W MeramMmupa; MOHHMaHHE POJH AaCTPOHOMHHM B IPaKTHYECKOIL
e TENBHOCTH YeJI0BEKa H JaNbHEHIIeM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usnku B GOPMHUPOBAHHH KPYrozopa U (YHKIHOHATLHOU
IPAMOTHOCTH YE/IOBEKaA JUISl PCIICHHS MPAKTHYCCKUX 3a/1a4;;

I1P62) chopMHPOBAHHOCTE YMEHHH PAcIO3HaBaTh (YH3UIECKUE SBICHUS
(mpoiecchl) U OOBACHATH MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IPSAMOINHEIlHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE TEJ, ABIKCHHE MO OKPYKHOCTH, MHEPLHS,
B3aUMOJIEHCTBHE Tell, KoJleOaTelbHOe ABIDKCHHE, PE30HAHC, BOJIHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBHKCHHE, CTPOCHHE KHAKOCTEH U
TBEp/BIX Tel, N3MEHEHHe 00beMa Tell NPH HarpeBaHuH (OXJIAXKICHUH),
TCIIOBOE pPaBHOBECHE, HCIAPEHHE, KOHACHCAIMs, IUIaBICHHE,
KPHUCTAIIH3alis, KHICHHE, BIaXHOCTH BO3JyXa, CBA3b CpeaHeil
KHHETHYECKO SHEPTHH TEeILIOBOrO JBIKCHHUS MOICKYI C aOCOTIOTHOM
TeMIepaTypoii, MOBBINIEHHE JABIECHHsA ra3a IPH €ro HarpeBaHHH B
3aKpHITOM COCyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCaX; IEKTPH3AINS Tell, B3aHMOISHCTBIE 3aps/I0B, HATPEBAHIE
POBOIHHKA C TOKOM, B3aHMOJCHCTBHE MArHUTOB, 3JICKTPOMArHUTHAS
MHIYKIHs, AefiCTBHE MarHUTHOTO MOJIA HA NPOBOJHHK C TOKOM U
IBIOKYWIMICS 3apsif, SJICKTPOMAarHUTHBIC KOJEOAHHS M BOJHBL,
NpsAMOJIMHEHHOE PACIPOCTPAHEHNE CBETA, OTPaXKEHHE, NPETOMICHHE,
uHTepdepeHnus, Tuppakius i MOIAPU3ALMSL CBETA, AMCIECPCHS CBETA;
doroanexTpuyecknii 3QpexT, cBeTOBOE NaBIECHHE, BO3HHKHOBCHHE
IMHEHYATOro CIEeKTpa aToMa BOAOPOJA, CCTECTBEHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P63) BnageHne OCHOBOMONATAIOIMINME (H3HUYCCKHMHU MOHATHIMU H
BEJIMYMHAMH, XapaKTEPU3YIOLLUMA (1)“3M‘ICCKVIC TPOLECCHI (CBﬂSaHHblMVI
C MEXaHHYECKHM [JBHKCHHEM, B3aHMOACHCTBHEM TEJN, MCXaHHICCKHMHI
KOJIeGaHVIﬂMVI M BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHUEM BEIIECTBA,
TCIIOBBIMH MPOLECCAMH; DICKTPHYCCKHM M MarHHTHBIM IMOJSAMH,
DJIEKTPUIECKUM TOKOM, 3JIEKTPOMArHUTHBIMHA KOﬂeﬁaHMﬂMM U BOJIHAMH
OITHYECCKHMH SBJICHUSIMIL; KBAHTOBBIMH SIBICHHSMH, CTPOCHHEM aTOMa I
ATOMHOTO 517Ipa, PaJNOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAIONMMI
ACTPOHOMHYECKUMH MOHSATHIMH, MO3BOILIIOIIMMU XapaKTepH30BaTh
NPOUECCHl, MPOUCXOAANINE HAa 3BE3/7aX, B 3BE3JHBIX CHCTEMax, B
MEKTaIaKTHIECKOIl cpelie; ABIDKCHHE HeOSCHBIX Tell, DBOJIIOLHIO 3Be3] I
BceneHHOM;;

I1P68) copMHUPOBAHHOCTD YMEHHS IPHUMEHATH MOJNYYCHHBIC 3HAHHUS JULS
0OBSCHEHHS YCIIOBUIA IIPOTEKAaHMs (PU3NIECKUX SIBICHHIT B IPUPOLE H IS
NPUHATHS NPAKTHYECKHX DPCIICHHIl B IIOBCEIHEBHOI JKH3HH IS
oGecreuyeHns 0€30MaCHOCTU PU 0OpPAIECHHHU C OBITOBBIMH IPHOOPAMHU K
TeXHHYECKIMH yCTPOICTBAMH, COXPAHEHHS 3J0POBbS M COOIIONCHHS
HOPM 9KOJOTHYECKOr0O MOBEICHUS B OKPYIKAIOIIEH cpesie; MOHUMaHHE
HEOOXOMMMOCTH IPHMEHEHHS JOCTIXECHUH (U3MKH M TEXHOIOTHH JUIs
PaLHOHAIBHOTO IIPHPOIOIIONb30BAHHS;;

I1P610) onajgenne yMeHHsMHE paboTaTh B IPyIIIIE .}

T1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HIECKHE 3aKOHEI I
NPUHIHIIEI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HICCKYIO
MOJIeNIb, BRIIENAT (PH3NYECKHe BeTMYUHBI H QOPMYIIBI, HEOOXOIHMEIE
115 ee pemieHHs, IPOBOAHTH PacYeThl U OLCHHBATH PEalbHOCTh
MOJTy4eHHOTO 3HAYEHHs] (YH3MUECKOI BEMUMHEI; PelIaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYECKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usHIecKUe SBICHII;;

[1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e HH3HICCKUX
SIBJICHUH U [TPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBAaTH TPAHHIBI NMPUMEHEHUS H3YUCHHBIX|
(Hu3MUYecKNX MojesIeii: MaTepuaibHas TOYKA, HHEpIHANbHAs CHCTEMa
OTCUeTa, HICAIBHBIN ra3; MOZAENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIEKTPUIECKHUIA 3apsijl, sepHast MOJIENb aTOMa, HYKJIOHHAs
MOJIe/Ib aTOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a1a4;
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OK 04. DbpexTuBHO
B3aMMOJeiiCTBOBATh M paboTaTh B
KOJUIGKTHBE ¥ KOMAHJIE;

OBnaJicHHe YHUBEPCAILHBIMU y4eOHBIMH MO3HABATENbHBIMH AeicTBUAMU 6)
0azoBpIC HMCCIENOBATENbCKHE JeHCTBHA: BIaAeTh HABBHIKAMHM yueOHO-
HMCCIIEJOBATEIbCKOW U IPOCKTHOW NEATEIBHOCTH, HaBBIKAMH Pa3peIICHUS
mpo6IIeM; CIIOCOOHOCT U FOTOBHOCTh K CAMOCTOSITEIFHOMY IOHCKY METOLO0B
pCIIeHHs MPAaKTHYECKUX 3a/1ad, TIPUMEHEHUIO PA3INYHBIX METOIOB MO3HAHMS;
OBIAJCHHC BHIAMH [ESATEIBHOCTH IIO IOJYYCHHIO HOBOTO 3HAHHSI, €ro
MHTEPIpPETALMU, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX
CHTyalusIX, B TOM YHCJIE [IPH CO3AAaHHM yYCOHBIX M COLMATBHBIX MPOCKTOB;
(hopMHpoBaHKE HAYYHOTO THIIA MBILICHHS, BJIaJICHAE HAyYHOH TEPMUHOJIOTHEH,
KITIOYCBBIMH MOHATHSIMHI H METOJAaMIH; CTABUTh H (POPMYIHPOBATH COOCTBEHHbIC
3aza4M B 00pa30BaTEIbHON JCATEIBHOCTH U KU3HCHHBIX CHTYALUsIX; BBISBISTH
MPHYHHHO-CICICTBCHHBIC CBS3M M aKTyaln3HMpOBAaTh 3ajady, BBIIABHIATh
TUIOTE3y € pelleHHs, HaXOANUTh apryMEHThI JUIS J0Ka3aTelbCTBAa CBOMX
YTBEPXKACHHUH, 3a7aBaTh MapaMeTPbl U KPHTEPUH PELICHHS; aHAIH3HPOBATH
IlOle'—leHHble B X0/1¢ peLIJeHVlSl 3a1a4m peSleb'l‘a'l‘l:l, Kle'I‘M'—IeCKM OLCHHUBATL UX
0CTOBEpPHOCTb, IIPOrHO3UPOBATH H3MCHEHHE B HOBBIX YCIIOBHSIX; pa3pabaThIBaTh
IJIaH PEeLIeHHs MPOOIEMBbI C y4eTOM aHAJIN3a MMEIOIMXCS MaTepHAIbHBIX H
HEMaTepPUAIbHBIX PECYPCOB; OCYIECTBISTH [eICHAIPABICHHBIN IONCK IEpeHoca
CPEJICTB M CIIOCOOOB HCTBUS B IPO(ECCHOHATBHYIO CPELY; yMETh EPEHOCHTh
3HAHHS B [IO3HABATCIBHYIO U MPAKTHICCKYIO OOIACTH XKH3HCICSATCIbHOCTH;
YMETb HHTEIPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;;

OBnaJgeHHe YHHBEPCANbHBIMH pPETYISTHBHBIMH JCHCTBHSAMH: a)
CaMOOPraHM3alMsA: CAMOCTOSATEIBHO OCYUIECTBIATH IO3HABATENbHYIO
IeATeIbHOCTD, BBISBIATE IPOOJIEMBL, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE
3ajaun B 00pa30BaTeNbHON JAEATEIBHOCTH M JKH3HEHHBIX CHTYAIHAX;
CaMOCTOSITENIBHO COCTABIATH IUIAH PELICHHS IPOOIEMBI C y4EeTOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTEHHUIA; AeIaTh OCO3HAHHBII
BBIOOp, aPTYMEHTHPOBATE €r0, OpPaTh OTBETCTBEHHOCTD 33 PEIICHHE; OLICHHBATh
NPHOOPETEHHBII OIBIT;;

OBrnajieHHe yHHBEPCANIbHBIMHE y4eGHBIMI [O3HABATEILHBIMA JCHCTBUAMHA a)
6a3oBbIC JIOTHYECKHE ACHCTBHA: CAMOCTOATENbHO (OPMYIHPOBATH U
AKTyalM3HpoBaTh MPoOIeMy, PACCMATPHBATL €€ BCECTOPOHHE; yCTaHABIMBATH
CYIICCTBEHHBIN MPU3HAK WM OCHOBAHHS [UIS CPABHEHHS, KIACCHDHKAIHU 1
0000LIeHHS; ONPEAENATh LN AeTeIbHOCTH, 3a1aBaTh IapaMeTPbI U KPHTEPHI
HX MOCTHIKCHHS; BBIABIATH 3aKOHOMCPHOCTH H IPOTHBOPCYHSI B
[paccMaTpUBAEMBIX SBICHHSX; BHOCHTh KOPPEKTHBBI B JAESTEIBHOCTD, OLCHUBATh
COOTBETCTBHE pE3yJIbTaTOB LEISIM, OLCHHBATH PUCKH IOCIEACTBHUIA
e TeNbHOCTH; Pa3BUBATh KPEATHBHOE MBILIICHHE IPH PEHICHHH JKU3HEHHBIX
npobiem;;

OBJaJicHHe YHUBEPCAIBHBIMH y4eOHBIMU ITO3HABATEIbHBIMH JICHCTBHIMH B)
pabota ¢ mH(OpMaueii: BIageTh HaBBIKAMU MOXyYeHHs HMHOOpMAIUu U3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENIBHO OCYIIECTBIISATH MOHMCK, aHAJN3,
CHCTEMATH3aLUI0 H HHTEPIPETAMI0 HHPOPMALNU Pa3sINIHBIX BUIOB U (HopM
NpEICTaBICHNS;;

OBJ1aicHHe YHUBEPCAIbHBIMA PETYIISTUBHBIMU JICHCTBHSIMU: B) SMOLMOHAIBHBII
MHTEJUIEKT, IMPEANOaraumi chOPMHUPOBAHHOCTb: CAMOPErYJIHPOBAHHUS,
BKJIFOYAONICTO CAMOKOHTPOJIb, YMEHHE PUHIMATh OTBETCTBCHHOCTH 3a CBOC
MOBEJICHHE, CIOCOOHOCTh aaNTHPOBATECS K IMOLMOHAIBHBIM H3MEHCHHUSM U
MPOSIBISITH THOKOCTB, OBITH OTKPBHITBIM HOBOMY; BHYTPCHHEH MOTHBALHH,
BKJIIOYAIONICH CTPEMIICHHE K JOCTHXKEHHWIO LEIH M yCIeXy, ONTHMH3M,
WHHUIHATHBHOCTD, YMEHHE IEHCTBOBATH, HCXOMS H3 CBOMX BO3MOJKHOCTEIH;;
OBJ]aJ.leHVIe yHMBepCaJIl:HblMM pel‘yllil'l'VIBHI:IMl/l }.lei”lC'I'BMﬂMVIj 6) CaMOKOHTpOJII::
1aBaTh OLEHKY HOBBIM CHTYaIHsIM, BHOCHTb KOPPEKTHBEI B ACSITECIBHOCTD,
OLICHUBATh COOTBETCTBUEC peSlebTaTOB Hejsm;,

OBJ1ajicHHe yHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU JCHCTBUSMIL ) COBMECTHAS
1esATeIbHOCTh: MOHUMATh M HCIOJNB30BAaTh MPEHMYIIECTBA KOMAHIHON M
MHANBHIYalbHOI paboThl; BBIOMPATh TEMATHKY M METOIBI COBMECTHBIX JeHCTBHIT
C y4eToM OOLIMX HHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YICHA KOJUICKTHBA;;
OBaJieHne YHHBEPCAIbHBIME KOMMYHHKATHBHBIME ICHCTBUSAMI: a) OOIICHHE:
OcyllleCTBﬂﬂTb KOMMyHVIKallVH/I BO BCEX ccbepax JKHU3HU; paCHO3HaBaTb
HeBepOaIbHbIe CPEACTBA OOMICHHS, IOHMMATh 3HAYCHHE COLHAIbHBIX 3HAKOB,
PAacIIO3HABATH NPEANOCHUIKH KOHQIHKTHBIX CHTyalHil B CMSr4aTh KOHQIHKTHI;
BIIAJIETh PAa3IMYHBIMI CIIOCO6aMH OOIICHHS M B3aHMOICHCTBHSL;

OBI1azicHHe YHHBEPCATbHBIMU PErYJIATHBHBIMU ACHCTBUAMHU: I') IPHHATHE ce0s 1
IpyTHX JIOJei: MPUHUMATE Ce0sl, MOHUMAs CBOU HEAOCTATKH H JOCTOMHCTBA;

[1P66) BiageHne OCHOBHBIMH METOJNAMH HAy4YHOTO MO3HAHUS,
HCIIONb3YEMBIMU B DH3HKE: IIPOBOAUTH MPSMbIC K KOCBEHHBIC H3MEPEHHS
(hH3MUECKUX BENMUYMH, BHIOMpAs ONTHMAILHBIH CHOCOO M3MEpEeHUs U
MCTIOJIb3YsSl M3BECTHBIC METO/Ibl OLEHKH MOTPENIHOCTEH H3MepeHui,
NPOBOJAHMTE HCCIEIOBAHHE 3aBHCHMOCTEH (U3MUECKHX BENHYHH C
HCIIONB30BAHHEM IPSIMBIX H3MEPCHHH, OOBICHATH IONTYyYCHHBIC
pe3yIbTaThl, HCHONB3ys (BH3NYECKHE TEOPHHM, 3aKOHBI U NOHATHA, U
IenaTh BBIBOABI; COONIONATh NpaBHIa OC30MaCHOTO TpyJga HpH
NPOBEICHAHN HCCIIEIOBAHMII B PaMKaX yueOHOTo SKCIIEpPUMEHTA H y4eOHO-
HCCIIeI0BATENBCKOH AESATEIBHOCTH C HCIIOIb30BAHHEM LH(PPOBBIX
N3MEPUTENBHBIX yCTPOHCTB M 1TabopaTOpHOro 06OpYyIOBAHMS;
C(OPMHUPOBAHHOCTD MPEACTABICHHH O METOAAX MONYYCHHS HAYIHBIX
ACTPOHOMHYECKHX 3HAHMIA;;

T1P69) chopmMupOBaHHOCTH COOCTBEHHOH MO3HIHH MO OTHOUICHHUIO K|
(usuyeckoil MHGOpMAaLKK, 10JIy4aeMOii 3 Pa3HbIX HCTOYHHKOB, YMEHHIT
HCIIOIB30BATh HU(POBBIC TEXHOIOTHH IS IOUCKA, CTPYKTYPHPOBAHHS,
HHTEpHNpETaluu U NpeACTaBICHUSA yqeGHOﬁ )4 Hay‘lHO-llOllleﬂpHOl\//l
nHpOpPMALNY; Pa3BHTHE YMEHHH KPUTHYECKOTO aHAIN3a IIOTy4acMOil
HHbOpMAaINH;;

I1P61) chopMupOBaHHOCTH MPEACTABICHHH O PONH H MecTe QU3HKU U
ACTPOHOMHM B COBPEMEHHOH HayuyHOH KkapTuHe MHupa, O
crcTeMo0obpasyomleil poni (pU3NKH B Pa3sBHTHH CCTECTBEHHBIX HayK,
[TEXHUKHA U COBPEMEHHBIX TeXHOﬂOFMﬁ, 0 BKJaje pOCCMﬁCKMX )4
3apyOeKHBIX YYeHBIX-(H3HKOB B Pa3sBHTHE HAayKH; IOHHMaHHE
(busmueckoit CynHOCTH Hab/II01aEMBbIX SBJICHHI MUKPOMHPA, MaKpPOMHPA|
W MeramMmupa; MOHHMaHHE POJH AaCTPOHOMHHM B IPaKTHYECKOIL
e TENBHOCTH YeJI0BEKa H JaNbHEHIIeM HayYHO-TEXHHIECKOM Pa3BUTHH,
ponu ¢usnku B GOPMHUPOBAHHH KPYrozopa U (YHKIHOHATLHOU
IPAMOTHOCTH YE/IOBEKaA JUISl PCIICHHS MPAKTHYCCKUX 3a/1a4;;

I1P62) chopMHPOBAHHOCTE YMEHHH PAcIO3HaBaTh (YH3UIECKUE SBICHUS
(mpoiecchl) U OOBACHATH MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE M pPaBHOYCKOPEHHOE IPSAMOINHEIlHOe IBHXKEHHE,
cBOGOIHOE MaJCHHE TEJ, ABIKCHHE MO OKPYKHOCTH, MHEPLHS,
B3aUMOJIEHCTBHE Tell, KoJleOaTelbHOe ABIDKCHHE, PE30HAHC, BOJIHOBOE
nBrokenue; quddysus, OpOYHOBCKOE IBHKCHHE, CTPOCHHE KHAKOCTEH U
TBEp/BIX Tel, N3MEHEHHe 00beMa Tell NPH HarpeBaHuH (OXJIAXKICHUH),
TCIIOBOE pPaBHOBECHE, HCIAPEHHE, KOHACHCAIMs, IUIaBICHHE,
KPHUCTAIIH3alis, KHICHHE, BIaXHOCTH BO3JyXa, CBA3b CpeaHeil
KHHETHYECKO SHEPTHH TEeILIOBOrO JBIKCHHUS MOICKYI C aOCOTIOTHOM
TeMIepaTypoii, MOBBINIEHHE JABIECHHsA ra3a IPH €ro HarpeBaHHH B
3aKpHITOM COCyJe, CBS3b MEXKIY MapaMeTpaMH COCTOSHHS rasa B
M30TIPOIIECCaX; IEKTPH3AINS Tell, B3aHMOISHCTBIE 3aps/I0B, HATPEBAHIE
POBOIHHKA C TOKOM, B3aHMOJCHCTBHE MArHUTOB, 3JICKTPOMArHUTHAS
MHIYKIHs, AefiCTBHE MarHUTHOTO MOJIA HA NPOBOJHHK C TOKOM U
IBIOKYWIMICS 3apsif, SJICKTPOMAarHUTHBIC KOJEOAHHS M BOJHBL,
NpsAMOJIMHEHHOE PACIPOCTPAHEHNE CBETA, OTPaXKEHHE, NPETOMICHHE,
uHTepdepeHnus, Tuppakius i MOIAPU3ALMSL CBETA, AMCIECPCHS CBETA;
doroanexTpuyecknii 3QpexT, cBeTOBOE NaBIECHHE, BO3HHKHOBCHHE
IMHEHYATOro CIEeKTpa aToMa BOAOPOJA, CCTECTBEHHAS U HCKYCCTBEHHAS
PaIMOaKTHBHOCTE;;

I1P63) BnageHne OCHOBOMONATAIOIMINME (H3HUYCCKHMHU MOHATHIMU H
BEJIMYMHAMH, XapaKTEPU3YIOLLUMA (1)“3M‘ICCKVIC TPOLECCHI (CBﬂSaHHblMVI
C MEXaHHYECKHM [JBHKCHHEM, B3aHMOACHCTBHEM TEJN, MCXaHHICCKHMHI
KOJIeGaHVIﬂMVI M BOJIHAMH; aTOMHO-MOJIEKYJIAPHBIM CTPOCHHUEM BEIIECTBA,
TCIIOBBIMH MPOLECCAMH; DICKTPHYCCKHM M MarHHTHBIM IMOJSAMH,
DJIEKTPUIECKUM TOKOM, 3JIEKTPOMArHUTHBIMHA KOﬂeﬁaHMﬂMM U BOJIHAMH
OITHYECCKHMH SBJICHUSIMIL; KBAHTOBBIMH SIBICHHSMH, CTPOCHHEM aTOMa I
ATOMHOTO 517Ipa, PaJNOAKTHBHOCTBIO); BIIAJCHHE OCHOBOIOJIArAIONMMI
ACTPOHOMHYECKUMH MOHSATHIMH, MO3BOILIIOIIMMU XapaKTepH30BaTh
NPOUECCHl, MPOUCXOAANINE HAa 3BE3/7aX, B 3BE3JHBIX CHCTEMax, B
MEKTaIaKTHIECKOIl cpelie; ABIDKCHHE HeOSCHBIX Tell, DBOJIIOLHIO 3Be3] I
BceneHHOM;;

I1P68) copMHUPOBAHHOCTD YMEHHS IPHUMEHATH MOJNYYCHHBIC 3HAHHUS JULS
0OBSCHEHHS YCIIOBUIA IIPOTEKAaHMs (PU3NIECKUX SIBICHHIT B IPUPOLE H IS
NPUHATHS NPAKTHYECKHX DPCIICHHIl B IIOBCEIHEBHOI JKH3HH IS
oGecreuyeHns 0€30MaCHOCTU PU 0OpPAIECHHHU C OBITOBBIMH IPHOOPAMHU K
TeXHHYECKIMH yCTPOICTBAMH, COXPAHEHHS 3J0POBbS M COOIIONCHHS
HOPM 9KOJOTHYECKOr0O MOBEICHUS B OKPYIKAIOIIEH cpesie; MOHUMaHHE
HEOOXOMMMOCTH IPHMEHEHHS JOCTIXECHUH (U3MKH M TEXHOIOTHH JUIs
PaLHOHAIBHOTO IIPHPOIOIIONb30BAHHS;;

I1P610) onajgenne yMeHHsMHE paboTaTh B IPyIIIIE .}

T1P67) chopMUPOBAHHOCTD YMEHHUsI peLIaTh PACYECTHBIC 3a/1a4l C SBHO
3a7aHHON (U3MYECKOH MOJENbI0, HCIONb3ys (U3HIECKHE 3aKOHEI I
NPUHIHIIEI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4U BHIOUPATh QH3HICCKYIO
MOJIeNIb, BRIIENAT (PH3NYECKHe BeTMYUHBI H QOPMYIIBI, HEOOXOIHMEIE
115 ee pemieHHs, IPOBOAHTH PacYeThl U OLCHHBATH PEalbHOCTh
MOJTy4eHHOTO 3HAYEHHs] (YH3MUECKOI BEMUMHEI; PelIaTh KadeCTBEHHbIE
3a7aud, BBICTPAMBAs JOTHYECKH HEIPOTHBOPEUYUBYIO IEMOUKY
paccysKJIeHHil ¢ ONOpoii Ha W3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(usHIecKUe SBICHII;;

[1P64) BiajieHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHAMH, yBEPEHHOE
HCIIOIB30BAHNC 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaiu3e HH3HICCKUX
SIBJICHUH U [TPOLIECCOB;;

I[IP65) yMmMeHHe y4YUTHIBAaTH TPAHHIBI NMPUMEHEHUS H3YUCHHBIX|
(Hu3MUYecKNX MojesIeii: MaTepuaibHas TOYKA, HHEpIHANbHAs CHCTEMa
OTCUeTa, HICAIBHBIN ra3; MOZAENH CTPOCHIS Fa30B, KIAKOCTEH H TBEPIBIX
TeJ1, TOUEUHBII YIEKTPUIECKHUIA 3apsijl, sepHast MOJIENb aTOMa, HYKJIOHHAs
MOJIe/Ib aTOMHOTO SIIpa IIPU PEIICHHH HU3NIECKUX 3a1a4;
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0béM yueOHOro npeaMeTa M BU/IbI Y4€OHOTO MpeaMeTa

Bun yueGHoii padoThI O061Bém B yacax
JIeKIMOHHBIE 3aHATHS 44
[IpakTuueckue 3aHATUSA 32
OO6umit 066EM 00pa3oBaTenbHON IPOrpaMMbl yueOHOH TUCUUIUIMHEL, B TOM YHCIe B popme 76
MIPAaKTUIECKOI MOATOTOBKH

®opma(-b1) kouTpoas: JudpdepenuupoBannnplii 3auer
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2.2. TemaTuuyeckuii mj1aH u cojep:kanue yueoHoro npeamera YI1.07 ®@uszuka

HaumeHoBaHue
pa3/iesioB H TeM

Coaep:xanue yueGHOro Marepuaia 1 opMbl OPraHua3aLMH AeATeIbHOCTH 00y4aI0MMXCS

O0bém B
yacax

YpoBenb
OCBOEHHUs

Koabl koMneTeHnmii,
¢opmupoBanuio
KOTOPBIX
CIoco0CTBYeT
3JIeMEHT NPOrpaMMbl

Tema 1
Mexanuka

Copeprxanue yaeOHOTo MaTepuana

1

.]IeKlIl/IOHH]:Ie 3ansiTust Nel ®usrka u no3Hanue Mupa. OCHOBBI KHHEMAaTHKHU

2

HpaKTl/l‘leCKl/le 3anaTus Nel OCHOBBI KHHEMATHKH. I[BPDKeHI/Ie 10 OKPYKHOCTH. Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX
3ama4d

\9)

Jlekuuonueie 3ausaTusa Ne2 OCHOBBI JUHAMUKH U CTATUKH

HpaKTl/l‘leCKl/le 3ansaTus Ne2 OCHOBBI JUHAMHWKH U CTAaTUKHU. Pemenue TMPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4

JlekuMOHHBIE 3AHATHS Ne3 3akon COXpaHCHHUA B MEXaHUKE

3
4
5
6

ﬂpaKTuquKue 3ansTus Ne3 3aKoHbI COXpaHCHHUA B MEXaHHUKE. Pemenue TMPaKTUKO-OPUCHTUPOBAHHBIX 3a/1av

NN I ST I SN I \9)

N[—]N] =

OK 06., OK 01., OK
04.

Tema 2
MonekynaspHas
busuka
TECpMOJAHMHaAMHKa

u

Cozepxanue yueGHOro Marepuasa

Jleknuonusie 3ansaTus Ned OCHOBBI MOJEKYIIIPHO-KHHETUIECKOH TEOpHU

IIpaxTyeckne 3ansaTus Ned Ocuosst MKT. I"a30BbIe 3aKk0H. Pemmenne npakTHKO-OpHEHTHPOBAHHBIX 33124

Jleknuonusie 3ansaTus NeS OcHOBHI TepMOIHHAMUKHY. [IepBEIil 3aKOH TePMOANHAMUKA

Jleknuonusie 3ansaTus Ne6 Heobpatumsie nporeccsl. Bropoit 3akon TepMoanHaMuky. TermnoBble ABUTaTeNn

1
2
3
4
5

HpaKTl/l‘leCKl/le 3ansTus NeS OcHOBBI TEPMOJUHAMUKHU. Pemenne MpaTUuKO-OPUCHTUPOBAHHBIX 3a/la4

NS I NS I (O 2N I \O I NN

O =Y I O .

OK 06., OK 01., OK
04.

Tema 3
DNeKTpoANHAMUKA

Conepxanue y9eOHOTO MaTepuaa

Jlekunonnsie 3ansiTus Ne7 Dnexrpuueckoe noine. KoHneHcarops

IIpakTuyeckue 3ansiTus Ne6 Dnexrpuueckoe moine. Kongencatop. Penienue npakTHKO-OpHEHTHPOBAHHBIX 3a1a4

Jlekunonusie 3ausiTust Ne§ 3aKoHBI TOCTOSIHHOTO TOKa. 3akoH OMa 1Sl y4acTKa 1end. 3akoH OMa JUts TIOJTHO HETH.

IMpakTuyeckne 3ansTus Ne7 3aKoH MOCTOSIHHOTO TOKa. 3akoHBI OMa. PemieHne nmpakTHKO-OpHeHTHPOBAHHBIX 33124

Jlekunonusie 3ausiTuss Ne9 MarautHoe mose. DiaekrpomarautHas nHAyknus. Cuma JlopeHna u cuma Amnepa

IMpakTuyeckne 3ansTus Ne§ Marautnoe nose. Cuisl JlopeHna u Amnepa. Pemerne npakTHKo-OpHeHTHPOBAHHBIX 33189

Jlekunonnsie 3ausiTus Nel() Mexannueckre KoneOaHus M BOJIHBI. DJIEKTPOMarHUTHBIE KOJIEOaHUs W BOJTHBI

1
2
3
4
5
6
7
8

IIpakTuyeckue 3anaTUs Ne9 DiekrpomMarHuTHeIe KoieOanus U BoNHBI. KonebaTenpHBI KOHTp. Pemenne mpakTuko-
OpPHEHTHUPOBAHHBIX 3a/1a4

[N BRI O 2 RN I NS0 I NG I (S R N

N—= =N =]N—

o

Jlekunonusie 3ausitust Nell IlepeMeHHBIH AEKTPUUSCKHIA TOK

[\

—_

IIpakTuyeckue 3ansaTus NelQ I[TepemeHHBIN dnekTpudeckuil TOK. 3akoH OMa aJs Ieneil mepeMeHHOro Toka. Pemenune
MIPAKTHKO-OPUEHTHPOBAHHBIX 33724

OK 06., OK 01., OK
04.
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HaumenoBanue Copnep:xanue yuedHOro matepuaia u GopMbl OpraHua3anuy JAeaTeTbHOCTH 00Y4A0IHXCS O6bém B | YpoBens | Koabl komnerennuii,
pa3ieioB M TeM qyacax OCBOEHUs ¢opmupoBanuio
KOTOPbIX
cnoco0cTByeT
3JIEMEHT NPOrpaMMbl

Tewma 4 Copepxanue y4eOHOTO MaTepuana OK 06., OK 01., OK
Onrrka 1 |JIekunonnsbie 3austust Nel2 IMpupoa cBera. 3aKOHBI FeOMETPHUECKOi onTHKH. JInH3bI. [locTpoeHHe H300paKeHUS B JIMH3C 2 1 04.

2 |IIpaxkTnueckue 3anstus Nell 3akonsl reomerpuueckoi onTuky. JInH3bL. Pelienne npakTHKO-OpUSHTHPOBAHHBIX 33134 4 2

3 |/Iexunonnsle 3ansaTus Nel3 BonHoBas onTuka 4 1

4 [ITpakTudeckue 3ausTust Nel2 BonHoBbIe cBoiicTBa cBeTa. PerieHne npakTHKO-OpUEHTHPOBAHHBIX 3313 2 2

5 |Jlexkumnonnsie 3ansaTus Nel4 Ksanrtosast npupoaa cseta. @otodddekr. Ksanrossie moctynarst bopa. Cnekrp aroma 2 1

6 |IIpakTnyeckue 3anarus Nel3 Ksanrosas ontuka. ®oroaddexr. Crexktp aroma. PerieHne npakTHKO-OpUESHTHPOBAHHBIX 2 2

3amaq

Tema 5 Copeprxanue y4eOHOTo MaTepuana OK 06., OK 01., OK
Crpoenue aroma 1 [JIekumonnnie 3auaTus Nel5 Crpoenue simpa. PaqroakTuBHBIN pacnai. SnepHbIe peakiuu 04.

2 [ITpakTudeckue 3ausaTust Nel4 Ousnka atoma 1 aTOMHOTO sipa. PeleHne npaTuko-opHeHTHPOBAHHBIX 33714 2
Tema 6 Conepxanue y4eOHOro MaTepuaa OK 06., OK 01., OK
ACTpOHOMHSI 1 |JIekunonnsie 3ansaTus Nel6 Kocmuueckue nccnenoBanus. ConHevHas cHcTeMa 1 04.

2 [Jlekunonnsie 3ansTus Nel7 [anaxtuka. CoBpeMeHHBIE TIPEICTABICHNS O CTPOSHHUH H 3BONIOLUH BeeneHHOM 2 1

Bcero 76

s xapakmepucmuru ypoeHs 0C80€HUsL Y4eOH020 MAMEPUALA UCHOTIb3VIOMCSL CAe0YIouue 0003HAYEeHUSL:
1 - o3HaxomumenvHbvlll (03HAKOMIEHUE ¢ PaAHee U3YUEeHHbIMU 00bEeKMAMU, C8OUCMEAMU);
2 - penpodykmugnwlil (8binoaHeHUe 0esImMeTbHOCU N0 00pA3yYy, UHCIMPYKYUU UTU OO PYKOBOOCIBOM);
3 - nPOOYKMuUBHbILL (NIAHUPOBAHUE U CAMOCMOSIMETLHOE BLINOTHEHUE OeSIMEIbHOCIU, PeeHUe NPOOIeMHbIX 3a0ay ).
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3. YCIOBUA PEAIU3ALMUU INIPOI'PAMMBI YYEBHOI'O
INPEAMETA

3.1. Jlas peaau3anum nporpamMMmbl y4eOHOro mpeaMera JAOJKHBI OBITh
NpelyCMOTPeHbI CJIeAyIoIIHe MOMelleHuUs :

JlekunoHHas ayquToOpus:

Cryn yuurenbckuid (1 mir.)

MynbsTuMenuitHoe 00opy0BaHue (MpoekTop, 3kpaH) (1 m.)
Cucremnubiit 6510k (1 1miT.)

Mownurop (1 mrT.)

Knaeuatypa (1 mrt.)

Kommnsrorepnas mbiib (1 mT.)

Jocka noBopoTHas (1 mit.)

[TapTa co ckambeit (28 miT.)

Cron (1 mrT.)

A N I AR

3.2. Uudopmanmonnoe odecreyeHne pean3ali NnporpamMmbl
3.2.1. OcHOBHBIE NEYATHbIE U3IAHUS

1. 1. MakumeB, ['ennanguii SIxoBneBny. @usuka : 10-i kjacc : 0a30BBIH U
yriyosieHHbIld ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
ui. — (Knaccuueckuii kypc). — ISMN 978-5-09-127073-0 (anektp.usn.) — Teker :

ANEeKTpPOHHBIN // Jlaup : 3nekTpoHHO-OmOIMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 2. MakumeB, I'eananuii SIxkoBneBnu. du3uka : 11-# kiacc : 0a30BBIN U

yriyOneHHbI ypoBHHU : yueOHuk / I'.4. Mskumes, b.b. byxosues, H.H. Corckuii; moa
pen. H.A. TlapdentnseBoii. - 13-¢ u3n., crep. - Mocksa : [Ipocsemenne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3a.) — Teker :
3NEeKTpOHHBIN // Jlaub : 3nmekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.2. /lonojHUTEIbHbIE HCTOYHUKH

1. 1. MakumeB, 'ennaguii SIkoBiaeBuu. ®u3mka : 10-i kmacc : 0a30BBIA U
yriyOneHHbld ypoBHHM : yueOHuk / I'.S. Mskumes, b.b. byxosues, H.H. Corckuii; nox

14



pen. H.A. TlapdentreBoii. - 12-e uzn., crep. - Mocksa : [Ipocsemienne, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127073-0 (snextp.u3a.) — Teker :

dNEeKTpPOHHBIN // Jlaub : 3nmekTpoHHO-OmMOIMOoTeuHass cuctema. — URL:
https://reader.lanbook.com/book/497756#2
2. 2. MakumesB, I'ennanuii SIkoBineBuu. ®us3uka : 11-i kimacc : 0a30BBIM H

yriyOsieHHbIH ypoBHU : yueOHuk / ['.5. Msakumes, b.b. Byxosues, H.H. Corckuii; mos
pen. H.A. TlapdentneBoii. - 13-e uzn., crep. - Mocksa : [Ipocsemienune, 2025. — 432 c. :
un. — (Knaccuueckuit kypc). — ISMN 978-5-09-127063-1 (snextp.u3n.) — Teker :
3NeKTpOHHBIN // Jlaub : SJIeKTpoHHO-OMONMOTeuHas cuctema. — URL:
https://reader.lanbook.com/book/497774#2

3.2.3. ntepHeT-pecypcbl

1. DIIeKTPOHHO-0MOIMoTeYHas cuctema - https://reader.lanbook.com
2. OtkpeiTas pusnka — http:// www.physics.ru
3. ®dusuka.ru —http://www.fizika.ru
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4. KOHTPOJIb 1 OLUEHKA PE3VYJIbBTATOB OCBOEHHWSA YUEBHOI'O

INPEIMETA

4.1. O0pa3oBaTe/ibHbIE Pe3yJIbTATHI OCBOEHHUSI 00PA30BaTE/ILHOI MPOrpaMMbI
y4eOHOro npeaMeTa, nojjieKaiiue npoBepke

Pe3yabTaThl 00yueHus

Kpurepun ouenku

MeTtoabl OLIEHKH

MertanpeaMeTHbIN

OBiajieHHe YHUBEPCANbHBIMU PETYISATHBHBIMH ACHCTBUSIMMU: T)
MIPUHATHE ce0s U APYTUX JIOJeH: MPUHUMATE ce0s, TOHUMas CBOU
HEJIOCTAaTKH U JOCTOUHCTBA;

CdopmupoBaHO yMEHHE NPUHHUMAThH

cebs

Hab6nronenue 3a xomom
BBIMNOJTHEHHU S
UHANBHIYaJbHBIX TPOEKTOB
U OIICHKAa BBIMOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUST JAOMAaIIHUX
CaMOCTOSITENIbHBIX paboT

OBnaJieHie YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMH JICHCTBUSIMH:
a) oOIIeHHe: OCYNIECTBISTH KOMMYHHKAIMM BO Bcex cdepax
JKU3HH; paclo3HaBaTh HeBepOalbHBIC CpelNCcTBAa OONICHUS,
MOHUMAaTh 3HAYCHHE COIMAIbHBIX 3HAKOB, PaclO3HAaBaTh
MPEANOCHUTKH KOH(GIMKTHBIX CUTYal[Mil U CMSATYaTh KOHQINUKTHI;
BJIaJICTh PA3IMNYHBIMU CIIOCOO0AMHU OOIICHHS U B3aHMO/ICHCTBHS,

ChopmupoBaHbl HABBIKH OOLICHUS U
B3aMMO/ICHCTBUS

HabGnonenue 3a xogoM
BBHIIOJHEHHUS
HHIUBHIYAIBHBIX TPOEKTOB
U OIIEHKA BBIMOJHEHHBIX
NIPOEKTOB Opnenka
BBINMOJIHEHNST JOMaNIHUX
CaMOCTOSITENIBHBIX PaboT

OBnaseHne yHHBEPCATbHBIMI KOMMYHUKATUBHBIMA JICHCTBHSIMU:
0) coBMecTHas AESATENbHOCTh: IMOHHUMATh M HCIOIH30BATH
MIPEeNMYIIIeCTBAa KOMAaHHOH ¥ MHAUBUIYaNbHOI paboThl; BEIOMpATh
TEMaTHKY W METOJABI COBMECTHBIX JEHCTBHH C yd4eToM oOmmx
HMHTEPECOB U BO3MOXKHOCTEH KaX/J0T0 WIeHa KOJUICKTHBA;

CdopmupoBaHbl HaBBIKA COBMECTHOM
JIEATEILHOCTH U pabOThI B IPyIIIIe

HaOnwoaeHue 3a X0IOM
BHIMOJNHEHHS
HHJUBUIYAIBHBIX TIPOEKTOB
U OL[EHKA BBIMOJTHEHHBIX
MPOEKTOB Onenka
BBINIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIEHBIX paboT

OBnajieHNe yHHBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSMH: O)
CaMOKOHTPOJIb: JaBaTh OLEHKY HOBBIM CHTYalldsM, BHOCHUTb
KOPPEKTUBBl B JEATEIbHOCTH, OLEHHMBATH COOTBETCTBUE
pe3yIbTAaTOB LEIAM;

CdopMupoBaH HaBBIK CAMOKOHTPOJISI

HabGnroneHnue 3a XoIoM
BBIMOJTHCHHIA
UHAUBUAYAIBHBIX IIPOCKTOB
N OICHKAa BBIIIOJHCHHBIX
NPOEKTOB OneHka
BBIIIOJIHCHHUSA JOOMAIIHUX
CaMOCTOSITENIbHBIX PaboT

OBajieHNe YHUBEPCAIFHBIMU PETYISTHBHEIMU JEHCTBUSMU: B)
SMOLUUOHAIbHBII UHTENIEKT, npexamoaramui
copMHPOBAHHOCTB: CaMOPEryIHPOBAHUS, BKIIOYAIOMIETO
CaMOKOHTpPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aAaNnTHPOBATHECS K HMOLINOHAIBHBIM
HU3MEHEHUSIM U IPOSBIATE THOKOCTH, OBITh OTKPHITHIM HOBOMY;
BHYTpEHHEH MOTUBALUM, BKIIOUYAKOLEHd CTpEeMIEHHE K
JOCTHIKEHHIO LIENH U YCIeXy, ONTHUMHM3M, MHUIUATUBHOCTS,
YMEHUE eHCTBOBATh, UCXOSl U3 CBOUX BO3MOKHOCTEH;

ChopmMupoBaHb

HaBLBIKH

CaMOpEeryJIupOBaHUs, CAMOKOHTPOJI,
BHYTPEHHEH MOTHBAINH

HabGnronenue 3a xoaom
BBIMMOTHCHHS
WHUBHIYaIBHBIX POEKTOB
W OICHKa BBIMOJHEHHBIX
NIPOEKTOB Ounenka
BBINIOJTHEHHS JIOMAIlHUX
CaMOCTOSITEIEHBIX paboT

OBiaJeHNe YHUBEPCAJIbHBIMM Y4eOHBIMH MO3HABATEIbHBIMU
JelcTBUAMH B) paboTa ¢ mHPOpManuel: BIaAeTh HaBBIKAMH
noiydyeHuss MHGOPMAIMH M3 HCTOYHHUKOB DPa3HBIX THUIIOB,
CaMOCTOSITENBHO OCYIIECTBIISATD MOUCK, aHAIN3, CHCTEMAaTH3aLIHIO
U MHTEpHpeTanuio HHGOPMALMU Pa3IMYHBIX BUIOB U (Gopm
MPECTaBICHUS;

CdopmupoBaHE HaBBIKH PabOTH ¢
nHpOpMaImen

Hab6nronenue 3a xomom
BHIMOJNHEHHS
HUHJUBUIYAJIBHBIX TIPOCKTOB
U OLEHKA BBIOJIHEHHBIX
MPOEKTOB Onenka
BBIIIOJTHEHUS JOMAIIHUX
CaMOCTOSITEIbHBIX paboT
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

OBnazeHNe yHUBEPCAIBHBIMH y4eOHBIMH II03HABAaTEIbHBIMU
JIeUCTBUAMU a) 0a30BbIE JTOTMYECKUE JEHCTBHS: CAMOCTOSTEIHHO
(OpMyIHpPOBATH U aKTyaIN3NPOBATh MPOOIEMY, pacCMaTPHBATH €€
BCECTOPOHHE; YCTAaHABIMBATh CYIIECTBEHHBIH NpHU3HAK HIN
OCHOBAHHUS AN CpaBHEHHUs, Kiaaccupuxanuu u 0000IEHHS;
OTIPENENATh LEIH ACATETbHOCTH, 33aBaTh ITapaMeTphl M KPUTEPHU
UX TOCTHIKCHHS; BBIIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpHBaeMBIX SBICHHAX; BHOCHTh KOPPEKTHBH B
JeSITeIbHOCTD, OLEHUBATh COOTBETCTBUE PE3yIbTAaTOB IIEIAM,
OIIEHHWBATh PHUCKH IOCIEACTBHUIl NEATEIbHOCTH; Pa3BUBATh
KpeaTHBHOE MBIIIICHHE IPH PEIICHUH KH3HEHHBIX MpPOoOIIeM;

CdopmupoBaHbl HaBBIKK PabOTHI Hal
npo6ieMoil, a TakXe HaBBIKU
KPEaTHBHOT'O MBILIICHUS

Habamogenne 3a xomom
BHIMONHEHHU A
WHAWBHIYAIBHBIX POESKTOB
M OIICHKA BBIIOJHEHHBIX
MPOEKTOB Onmenka
BBIIIOJIHCHUSL JOMAIIHHUX
CaMOCTOSITEIEHBIX paboT

OBnajieHHe YHUBEPCAIbHBIMU PETYISTHUBHBIMU JIEHCTBUAMU: a)
caMOOpraHM3alUsl: CaMOCTOSTENbHO  OCYIIECTBIATH
M03HABATEIbHYIO JIESTENbHOCTD, BBISIBISATH MPOOIEMBI, CTABUTh U
¢bopMynupoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTeNbHOU
NeATeIbHOCTH M JKM3HEHHBIX CHTYalHUsX; CaMOCTOSITEIbHO
COCTaBJIATH IJIaH PEIIEHUS NMPOOIEMBI C yUYETOM HMEIOMMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHHI; 1eNaTh
OCO3HAaHHBIA BHIOOpP, apryMeHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTh 32 PELIECHHE; OLIEHUBATh IPHOOPETEHHBII OIIBIT;

ChbopMupoBaHBb HaBBIKH
CaMOCTOSTEIbHOH paboTH

Hab6nronenue 3a xomom
BBINNOJTHEHHUS
UHANBHIYaJbHBIX IPOEKTOB
U OLICHKAa BBIIOJHEHHBIX
NPOEKTOB Openka
BBIIIOJIHEHUS JAOMAIIHUX
CaMOCTOSITENIbHBIX paboT

OBJiaJicHHE YHHUBEPCAIbHBIMU YYCOHBIMHU IMO3HABATEIHHBIMHI
neiictBusiMu 0) 0a30BBIC HCCIICIOBATEIBCKUE NCHCTBUS: BIAJCTh
HaBBIKAMHU Yy4eOHO-HCCIECIOBATEIBCKOW W MPOCKTHOM
JESITEFHOCTH, HABBIKAMHU pa3pelieHus TpoodieM; CioCOOHOCTh 1
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJOB pPCIICHHS
NMPaKTUYCCKUX 3ajJay, MPUMCHCHUIO Pa3IMYHBIX METOJOB
MO3HAHUs;, OBJIAJICHHEC BUJAMHU JEATCIBHOCTH IO MOJYYCHUIO
HOBOTO 3HaHHUS, €T0 HHTCPIPETAIUH, NMPEOOPA30BAHUIO H
MPUMEHCHUIO B PA3IMYHBIX YYCOHBIX CUTYAIHSAX, B TOM YUCIIC IPH
CO3JTaHWH yYEeOHBIX U COLMAIBHBIX MPOCKTOB; (HOPMUpPOBAHHE
HAyYHOTO THIIa MBIILICHHS, BIaJICHIC HAYYHOH TEPMHHOJIOTHUEH,
KITFOYCBBIMH TOHATHSIMHU U METOJAMU; CTABUTh H (POPMYIUPOBATH
coOCTBEHHBIC 3aJjaud B 00pa30BaTEIbHOW NESATECIBHOCTH H
JKU3HCHHBIX CHUTYAIMSIX; BBISABISTH MPUIUHHO-CICICTBEHHBIC
CBSI3W M aKTyallM3WpOBaTh 3ajavy, BBHIJBUTATh THUIOTE3y €c
pelieHHs, HAXOIUTh apryMEHTHI JUJIs JIOKa3aTElIbCTBa CBOUX
YTBEPKJACHUU, 3aJlaBaTh MapaMeTPbl U KPUTCPHUU PCIICHUS,
aHATM3UPOBATh MOITYYCHHBIC B XOJIC PCIICHUS 331a4H PE3YJIbTaThI,
KPUTHYECCKHA OIICHUBATH UX JIOCTOBEPHOCTh, IMPOTHO3HPOBATH
W3MCHCHNE B HOBBIX YCIIOBHSX; pa3pabaThiBaTh IUIaH PEIICHHS
NpoOJIEMBl ¢ YYETOM aHaln3a UMCIOIIHUXCS MAaTECPUAlbHBIX H
HEMaTEePUATBHBIX PECYpPCOB; OCYIICCTBIATH IICJICHAPABICHHBII
MOMCK IepeHoca CpPeJCTB U CIOCO0OB JeHcTBUSA B
npopecCHOHANBHYIO CpEeay; YMETh INEPCHOCHTH 3HAHUS B
MMO3HABATEIBHYIO U MPAKTUICCKYIO 00JaCTH KU3HEICATCIHLHOCTH,
YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

CdopmMupoBaHbl HaBBHIKH y4eOHO-
UCCJIEIOBATEIbCKON U MPOEKTHOU
JIESATEILHOCTH

HaGnrwonenue 3a xonom
BBIMMOJHCHH I
WHJMBHYaIbHBIX MPOCKTOB
U OIECHKA BBIMOJHECHHBIX
NIPOEKTOB Ouenka
BBIIIOJIHCHHS JIOMAIlHUX
CaMOCTOSITCIIEHBIX paboT

[IpenmeTHsIit

I1P65) yMeHue y4uTHIBATh IPaHMIbBI MPUMEHEHUS H3y4EHHBIX
¢Gusnueckux Mojeseil: MaTepuanbHas TOYKa, WHEPIHAIbHAsI
cucTeMa OTcueTa, UAcalbHbIH ra3; MOJEIU CTPOCHHUS Ta3oB,
JKUJIKOCTEW W TBEPIbIX TEJ, TOUCUHBIH AJICKTPUUECKUN 3apsij,
AepHas MOJeJIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O siipa MpH
peuieHny GpU3NUECKUX 3a/1a4;

ChopMUPOBAHO YMEHHE YYHTHIBATH
rpaHulbl INPHUMCHCHUA H3YUYCHHBIX
(u3HUeCKUX MOJCICH

OneHka MNpakKTUYECKUX
paborT (pemenus
Ka4YC€CTBCHHBIX, pPaCUYC€THBIX,
npohecCuoHaIbHO -
OPHEHTHPOBAHHBIX 3a/1a4)

[1P64) BnaneHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMHU,
YBEPEHHOE HUCIIONb30BAHME 3aKOHOB U 3aKOHOMEPHOCTEH Ipu
aHann3e (PU3NMUECKUX SIBICHUH U IIPOIIECCOB;

CdopmupoBaHBl HAaBBIKH BIaJCHUS
3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOPHSIMH TIPU aHaIHu3e QU3NIECKUX
SIBIICHUH U IIPOLIECCOB;

OueHka MNpPaKTHYECKUX
pabor (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO -
OPUCHTUPOBAHHBIX 38]1a4)

[1P610) oBnagenue ymeHHsAMHU paboTaTh B TPYIIIE .

CdopmupoBano ymenmne paboTaTth B
rpymie .

OmeHKa HOPaKTUYECKHUX
paborT (pemenus
Ka4eCTBEHHBIX, PACUYETHBIX,
npodpeccHOHANTBHO -
OPHEHTHPOBAHHBIX 3a/1a4)
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

[1P68) chopMHpPOBaHHOCTH YMEHHS MPUMEHSITH HOJNYYCHHBIE
3HaHMA ISl OOBSCHEHHS YCIOBHH NpoTeKaHHs (U3HYECKUX
SIBIICHUI B PUPOJE U AJISl IPUHATHS NPAKTUYCCKUX PELICHHUH B
[IOBCEJHEBHOM XM3HH s obecnedyeHHus 0E30MacCHOCTU IpH
obpameHuu ¢ OBITOBBIMH NPUOOPAMHU M TEXHHYECKUMH
YCTPOCTBAMH, COXPAaHEHHUS 3J0POBbS M COOJIIOJCHUS HOPM
9KOJIOTHYECKOT0 MOBEACHHS B OKpYIKaOIIeil cpeje; MOHUMaHue
HEOOXOAUMOCTH IPUMEHEHHS AOCTHKCHUH (QH3UKH U TEXHOJIOTUH
IUIs pallHOHAIBHOTO IIPUPOIOTIONIB30BAHHS;

CdopMupoBaHO yMEHHE MPUMEHSTH
MOJTyYCHHBIC 3HAHUS JUIsl O0BICHEHHS
YCIIOBHH NpOTEKaHUs (GHUINIECKUX
SIBJICHUH B IPUPOJE U IS IPUHATHS
NPaKTHYECKUX pEMIEeHUH B
MOBCEJAHEBHOI JKU3HHU IJs
obecreueHuss 0€30MacCHOCTH IpH
oOpameHny ¢ OBITOBBIMU TPUOOpaMHU
U TEXHHYECKHUMH YyCTpPOHWCTBaMH,
COXPAHEHHMS 370POBbSI U COOIIOACHUS
HOPM 9KOJIOTMYECKOTO MOBEICHUS B
OKpyKaroLieii cpeze

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P63) BnaseHre OCHOBOMNOIATAIOIUMH (DPU3NIECKUMH MTOHATUSMH
U BEIMYMHAMU, XapaKTePU3YIOIUMH (U3HUYECKHE MPOLECCHI
(CBSI3aHHBIMM C MEXaHMYECKHM JBHXKEHUEM, B3aUMOJEHCTBUEM
Tel, MEXaHHYECKUMH KOJeOaHUSIMH U BOJHAMHU; aTOMHO-
MOJIEKYISIPHBIM CTPOEGHHEM BEILECTBA, TEIUIOBBIMU MPOLIECCAMH;
3NEKTPUYECKUM U MarHUTHBIM IOJISIMH, NEKTPHUUYECKUM TOKOM,
3MEKTPOMAarHUTHBIMU KOJEOAHUSMH U BOJHAMHU; ONTHYECKUMU
SIBICHUAMH; KBAaHTOBBIMHU SIBICHHUSIMHU, CTPOCHHEM aToMa H
aTOMHOTO fAJpa, paJUOaKTHUBHOCTHIO); BIAaJCHHUE
OCHOBOIIOJATAIONIUMH ACTPOHOMHYECKUMH TOHATHAMH,
MO3BOJIAIONIMMH XapaKTepPHU30BaTh MPOLECCHI, MPOUCXOAAIINE Ha
3Be€3/1aX, B 3BE3IHBIX CHUCTEMaX, B MEKrallaKTHUECKOH cpeje;
JIBIDKCHHE HEOCCHBIX TEJI, SBOJIFOIMIO 3Be3/1 M BeeneHHoi;

CdopMHupOBaHbl HABBIKU BIaJCHUS
OCHOBOIIOJIATaIOIUMH  (HU3UYECKUMU
NOHSITHUSMU U BeIUYHUHAMH,
XapakTepusymomuMu (QU3nIecKue
MPOIECCHI

OmeHka NpPaKTHYECKHUX
paborT (pemenus
KaueCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

I1P62) chopMHupOBaHHOCTH YMEHHH paclo3HaBaTh (U3NIECKHE
SIBICHHS (IPOLEcChl) U OOBSICHATh X HAa OCHOBE M3YUYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOHOE HaJICHHUE TeJ, IBI)KEHHE 110 OKPYXKHOCTH,
HHEpIUs, B3aMMOJCHCTBHE Tels, KoyiebaTelbHOE IBHIXKCHUE,
pe3oHaHC, BOJHOBOE ABMKEHHE; AUQ(y3usi, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHe
o0bemMa Ted NPH HarpeBaHWHW (OXJIAXKJEHHH), TEIHIOBOE
paBHOBecHe, HcCIapeHHe, KOHIEHCAIHs, IJaBJIeHHUE,
KpHUCTaJUIN3alHs, KUIICHNE, BIAKHOCTh BO3JyXa, CBSA3b CpeaHen
KHHETHYECKOl IHEpPruH TEMJIOBOI'O0 ABHMXKCHUS MOJIEKYJT C
a0COJIIOTHOM TeMIIepaTypoil, MOBBIICHHE TaBICHNUS T'a3a MIPH €ro
HarpeBaHWM B 3aKPBITOM COCYJe, CBSI3b MEXKIYy NapameTpaMu
COCTOSIHMSI Ta3a B H30IpoIlleccax; JJIEKTPH3aLUs Tel,
B3aUMOJICHCTBUE 3apsI0B, HATrPEeBAaHUE IIPOBOJHUKA C TOKOM,
B3aMMOJICHICTBHE MAarHUTOB, 3JCKTPOMArHUTHAas HHAYKIHS,
IeficTBHE MarHUTHOTO IOJIsi Ha HPOBOJAHHUK C TOKOM H
JBIDKYIIMICS 3apsij, 3JCKTPOMArHUTHbIC KOJICOAHUSI ¥ BOJIHBL,
NpsIMOJIMHEHHOE pacnpoCTpaHEeHHE CBETa, OTPaXeHHeE,
IIpeJIOMIICHHE, HHTephEePEHINs, TU(PAKIHS U NOIIPHU3aLHs CBETa,
nucnepcus cBera; QorodnekTpuueckuii 3ddexr, cBeTtoBOE
JlaBJIeHNEe, BOSHUKHOBEHHE JINHEIYaToro CeKTpa aToMa BOAOpoa,
€CTECTBCHHAsI ¥ HCKYCCTBEHHAs paJJHOaKTHBHOCT;

ChopmupoBano yMeHUEC
pacro3HaBaTh (pU3MUYECKUE SIBICHHSI
(mpomecchl) U OOBACHITH UX Ha
OCHOBE M3Y4YCHHbBIX 32aKOHOB

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccHOHANIBHO

OPUCHTUPOBAHHBIX 38]1a4)

[1P66) BnanmeHne OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHWI,
HCIOJIB3YEeMBIMH B (PM3HKE: MPOBOAHUTH NPSMBIE H KOCBEHHBIE
H3MepeHus PU3NYECKUX BEIMYUH, BEIOMPAsk ONTHMANBHBIN CIIOCO0
U3MEPEHHUS W HCIONb3ysd H3BECTHBIE METOIBl ONEHKHU
MOTPEMHOCTEN HU3MEPEHUM, MNPOBOAUTH HCCIEAOBAHUE
3aBUCHMOCTEH (PU3MIECKHUX BEIHUYHH C HCIOIb30BAaHUEM MPSIMBIX
U3MepeHuil, OOBSICHATH MONyUYEHHBIE Pe3yNbTaThl, UCHOIb3YS
¢du3ndecKue TEOpPUH, 3aKOHBI U MOHATHA, U JelaTh BBIBOJBI;
cobnromaTe mpaBmiIa 0€30MacHOTO Tpyda HPU HPOBEACHHH
HCCIIeIOBaHUI B paMKaxX y4eOHOro SKCHEpPUMEHTa U y4eOHO-
HCCIIEJ0BATEIbCKON JEATENFHOCTH C UCIOIb30BaHNEM IU(PPOBBIX
W3MEPHUTENBHBIX YCTPOWCTB U J1ab0OpaTOpHOTO 000PYIOBAHUS;
chopMHUPOBAaHHOCTh HPEACTABICHUH O METOJaX MOJNyICHUS
HAayYHBIX ACTPOHOMHYECKUX 3HAHHH;

CoopmMupoBaH HABBIK BIaJCHUS
OCHOBHBIMH METOJaMH Hay4HOTO
TIO3HAHMS, HCIIOJIb3yEMBbIMH B (hH3UKE

OmeHKa TPaKTHYECKHUX
paborT (pemenus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodpeccHOHANIBHO

OPHEHTHPOBAHHBIX 32/1a4)
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Pe3yabTaThl 00yueHus

Kpurepun ouenku

Metoabl OLIEHKH

[1P69) chopmupoBaHHOCTH COOCTBEHHOH MO3UIIMHU 110 OTHOIICHHIO
K u3uueckoit nHpOpMaIHH, TTOTy4aeMON U3 Pa3HbIX HCTOYHHKOB,
YMEHHH HCIONB30BaTh LUU(GPOBBIE TEXHOJOTHH JJS MOMCKa,
CTPYKTYpPHPOBAHHMSI, MHTEPIPETALMU U MPEICTABICHHUS yUCOHON U
HAay4YHO-NONYyJIsApHOH wuHDOpManuK; pa3sBUTHE YMEHHUH
KPUTHYECKOTO aHalIM3a MoJTydaeMol MH(opMauy;

ChopmMupoBaHa MO3UIHUSA IO
OTHOMEHHIO K (HU3NIECKOH
nH(pOpMAIHH, MOTyJaeMoil U3 pa3HbIX
HCTOYHUKOB, c(QOPMHPOBAHO YMECHHUE
HCTIONB30BaTh U(POBHIE TEXHOIOTUN
IS TOWCKa, CTPYKTYypPHpPOBaHHS,
HHTEpIpEeTalid W IPECTABICHUSI
y4eOHOW W Hay4YHO-TOMYJSAPHOH
HH(pOPMAIIH;

OueHka MNpPaKTHYECKUX
paborT (pemenus
Ka4eCTBCHHBIX, PACYCTHBIX,
npoheccCUuoOHanbHO

OPUCHTUPOBAHHBIX 38]1a4)

IIP61) chopMHUpOBAaHHOCTh MPEACTABICHUN O POJIM U MeECTe
(U3MKM U aCTPOHOMHUH B COBPEMEHHOH Hay4YHOH KapTHHE MUpPA, O
cucreMooOpasyomeil posu GU3MKKH B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIE POCCUMCKUX
1 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKU; TOHUMAaHNE
¢bu3nuecKoi CyIHOCTH HaOIIOZAeMBbIX SIBICHHH MHKPOMHDA,
MakpoMUpa M MeraMupa; MOHMMaHHE POJIM aCTPOHOMHUHU B
MPAKTUYECKOH NEesTeNbHOCTH UeloBeKa U AalbHEHIIEM HayuyHO-
TEXHHYECKOM pPa3BUTHH, Poiau (GU3UKKM B (OPMHPOBAHUU
Kpyro3zopa M (yHKIMOHAJIBHOH I'DaMOTHOCTH 4YeJOBEKa s
peleHns MPaKTHIECKUX 3a/a4;

CdopmupoBana cuctemMa 3HaHHUI 0
posit ¥ MecTe QU3NKKU U aCTPOHOMHHU
B COBPEMEHHON HAay4yHOM KapTHUHE
MHpa, 0 CHCTEeMOOOpa3yolieil poau
(GU3NKH B Pa3sBUTHH €CTECTBEHHBIX
HayK, TeXHMKM U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCUNCKUX U
3apy0eKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HayKH; IOHHMMaHHE
buszunyeckoi CYU[HOCTH
HaOJII0IaeMBbIX SABJICHUH MHKPOMHDA,
MaKpoOMHpPa U MEraMHpa; MOHHUMaHUE
pOJIM aCTPOHOMHH B NPAaKTHYECKON
NesATEIbHOCTH YeJIOBEKa U
JalbHEeHIIEeM Hay4YHO-TEXHHYECKOM
pa3BuUTHH, ponu (HU3UKH B
bopmMupOBaHUHM Kpyrosopa #
(GyHKIMOHAIBHOH TPaMOTHOCTH
yejgoBeKa JJUA pEUIEHHUS
HpaKTHYECKHUX 3ajad;

OmeHKka NpPaKTHYECKUX
paborT (pemenus
KaUeCTBCHHBIX, PACUETHBIX,
npodeccuoHanbHO

OPHEHTHPOBAHHBIX 3a/1a4)

ITP67) copMupOBaHHOCTh YMEHHMS pemiaTh pacyeTHBIE 3aJauH C
SIBHO 3aJlaHHOW (PU3MYECKON MOJEINBIO, MCIONB3Ys (pU3NIecKue
3aKOHBl U NPUHIUIBI; HA OCHOBE aHaJM3a yCIOBHA 3aJadM
BEIOMPATh (PU3NUECKYIO MOZEINb, BBIIEIATH (U3NIYECKHE BETHIHHBI
U GOpMyIIBl, HEOOXOUMEIE IJIS €€ PEIIeHHs, IPOBOIUTH PacyeThl
U OIICHMBATH PEANbHOCTh IMOJIyYEHHOI'O 3HaYeHUs (PU3NIECKON
BEJIMYMHBI; PELIaTh KAUECTBEHHBIC 3a/1a4U, BHICTPAUBAs JIOTHUECKH
HEINPOTUBOPEUYUBYI IENOYKY pacCyXkJeHUil ¢ omopoil Ha
N3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WYECKHE SIBICHUS;

ChopMupoBaHO yMEHHE pECIIATh
pacueTHbIe 3aJlayu C SIBHO 3a/IaHHOM
(bu3nyecKoil MOMAEIBIO, HCHOJB3YS
(usnuecKue 3aKOHBI U TPHHIIUIIE,

OueHka mNpPaKTHYECKUX
paborT (pemeHus
Ka4eCTBCHHBIX, PACUYCTHBIX,
npodheccCUOHANIBHO

OPUCHTHUPOBAHHBIX 38]1a4)
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