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PaGouas mnporpamma yueOHOro mpeaMera paspaboraHa Ha ocHoBe ~DenepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTENBHOrO CTaHAApTa CpenHero (HojiHoro) obmero oOpa3oBaHws,
YTBEPKIEHHOTO MpUKa3oM MunucTepcTBa 00pasoBaHus U Hayku Poccuiickoit penepaunu ot 17
mas 2012 roga Ne 413, mnpumepHOl mporpammbl 00mIe00pa3oBaTeNbHOM yd4eOHOro mpeaMeTa
«®m3uxay 114 npodeCCHOHANBHBIX 00pa3oBaTEbHBIX OpraHH3allui, pekoMeHaoBaHHOH @OIAY
«®UPO» s peanm3ayi OCHOBHO#M mpodeccroHaIbHOM o6pasoparensHol mporpammel CIIO Ha
6a3e OCHOBHOTO 00IIEro 06pa3oBaHus ¢ MOJIyYEHHEM CPEIHEro obmmero oopa3oBanus (MpoToKo Ne
3 ot 21 wmrona 2015 r. Perucrpanuonnsiii Homep peueHsuu 384 ot 23 momsa 2015 r. @AY
«®UPO» u Vr1ouHeHHmii PexomeHpanmii 10 OpraHW3alld¥ IIONYYEHUS CPEIHETO OoOIEero
06pa3oBaHus B MpeZEiaX OCBOEHHs 00pa30BaTeNbHBIX IPOTrPaMM CPEAHEro Mpo(ecCHOHATBHOro
o0pa3oBaHus Ha 0ase OCHOBHOroO ofImero oGpa3oBaHHS ¢ ydeToM TpeboBaHmi DenepanbHBIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMoi Mpodeccuu Wi CHeNHaIBHOCTH
cpeanero mpodeccuoHanbHOro oopazoBanus (IIucemo [lemapramMeHTa rocyJapCTBEHHOM MOIUTHKA
B cepe moaroroBku padouux kampos u IO MunoOpuayku Poccuu ot 17.03.2015 Ne 06-259),
omobpenHpIXx Hayuno-metommdeckuM coBeToM lLleHTpa mnpodeccuoHaIbHOTO 00pa3oBaHUS U
cucreM kBamuduxanuit OI'AY «®UPO» [Ipotokon Ne 3 ot 25 mas 2017 r.

Opranmzamus paspaborauk: DPI'AOY BO «Ypamsckuit (QenepanibHBI YHHBEPCUTET HMEHH
nepsoro [Ipesunenta Poccuu b.H. Enpriuaay
HuxHeTarmibCKui TEXHOJIOTHUECKUH H HHCTHTYT((HHan)

HixaeTarunsckuit MalmmuHOCTPOUTENBHBIN TEXHHKYM

Pa3paboTuuk: npenogasarens HTMT  A.B. Enucees

Pabouas mporpaMma oOCyXIeHa H oxoOpeHa Ha 3aceJaHHW IMKIOBOM KOMHCCHH
00111€06pa30BaTENBHOr0, CONMATBHO-3KOHOMHUYECKOTO0, MATEMATHIECKOTO ¥ €CTECTBEHHOHAYYHOTO
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MNOACHUTEJIBHASA 3AIIMCKA

ITporpamma o6ImmeoOpazoBatenbHOi yueOHOro mpeamera «®Pusuka» MpeiHa3Ha4YeHA st
usydyenns Gu3nuKu B mpodeccHoHaNbHBIX 00pasoBarenbHbIX opraHmsamuax CIIO, peammsyrommx
00pa3oBaTeNbHYI0 IMPOrpaMMy CpEeIHEro oOInero oO0pa3oBaHMS B NpENETaX OCBOECHMS OCHOBHOM
npodeccuoHanbHOM oOpazoBarensHOM mporpammel CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOIO
001mero o0pa3oBaHus IPH TOJTOTOBKE CIIEIUATHCTOB CPEIHETO 3BEHA.

[Tporpamma paspabortana Ha ocHOBe TpeboBanuit ®I'OC cpennero obmmero obpa3oBaHuUs,
NIpEeObSBISEMBIX K CTPYKType, CONEPXAHUIO U pe3yJibTraTaM OCBOEHHUS Y4eOHOro IpeaMeTa
«®Du3nuKa» B COOTBETCTBUU C PeKOMEHIAIMsIMU MO OpraHU3aIlMH IMOJYYCHHS CPEIHEro OOIIero
o0pa3oBaHMs B IpEZieNax OCBOEHHs 00Opa30BaTEIbHBIX MPOrpaMM CpeTHEro MpodecCHOHAIBLHOTO
obpa3oBaHusd Ha 0a3e OCHOBHOTO oOImero oOpa3oBaHHs C ydeToM TpeOOBaHHU (eaepaabHbIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTaHJAPTOB U IIOJYYaeMOM CIEIHATBHOCTH CpETHErO
npodeccHoHaNBHOro 06pa3zoBaHus (MHCEMO JlemapTamMeHTa rocyIapCTBEeHHOU IMOIUTUKH B cdepe
noaroToBku pabodux kanpos u JIITIO Munobprayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanre mporpaMMsl « PU3mKay HAMPABICHO HA JOCTHIKEHHE CIIEAYIOIMX [EICH:

° OCBOECHHE 3HAHHH O (QyHIAMEHTAIHHBIX (U3UYECKMX 3aKOHAX M IPHHIUIAX, JEXKAIUX B
OCHOBE COBPEMEHHOH (HM3M4eCKOH KapTHHBI MHpa;, Haubojee BaXKHBIX OTKPBITUAX B 00NACTH
GU3UKY, OKa3aBIIMX OIpEENSIOoNee BIUSHAE HA Pa3sBUTHE TEXHHKA M TEXHOJOTMH, METOIax
HAy4JHOTO [TO3HAHUS IIPHUPOIBI;

® OBJA[CHHE YMEHUAMH IIPOBOJUTH HAOIIOJECHHS, IUIAHUPOBATH U IIPOBOIUTH SKCIIEPHUMEHTEL,

BBIIBUTATh THUIOTE3Bl M CTPOMTH MOJENH, NPUMEHSTH IOIYy4YCHHBIE 3HAHHS 110 (DU3HKE IS
OOBSICHEHHsI pa3sHOOOpasHBIX (H3MYECKUX SBICHHM W CBOMCTB BEINECTB; NPAKTHUECKH
UCIONB30BaTh (U3MYeCKHe 3HAHHS, OIEHHBATh JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOM
HHpOpMAIIUH;

® pa3BUTHE IIO3HABATEILHBIX MHTEPECOB, HHTEIUIEKTYAIBHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH B
npouecce NPUOOpPETEHHs 3HAHMH M yMEHHMH IO (Gu3MKE C WCIOJB30BaHHEM pPa3IMYHBIX
UCTOYHHKOB HHPOPMAIMH U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHIA;

® BOCIUTaHHE yOEXKIECHHOCTH B BO3MOXXHOCTH IIO3HAHHS 3aKOHOB IIPUPOJIBI, HCIIOIE30BAHHUS
NOCTHXKEHMH (U3MKH Ha Onaro pasBHTHS 4YENIOBEYECKOM NMBMIIM3ALMHE, HEOOXOIUMOCTH
COTPYAHUYECTBA B IPOIIECCE COBMECTHOI'O BHINONHEHHUS 3a1a4, YBaXXHTEIHHOIO OTHOIIEHHS K
MHEHHUIO ONIIOHEHTa IPH 00CYXACHUH NPOOJIEM eCTECTBEHHO-HAYYHOIO COJEP)KAHHMS; TOTOBHOCTH
K MOPaJIbHO-3THYECKOM OLIEHKE MCIIOIb30BaHUS HAYYHBIX NOCTIDKEHUM, YyBCTBA OTBETCTBEHHOCTH
3a 3aIUTY OKPYKaIOIIeH Cpesl;

® JNCIOJNB30BaHME NPHOOPETEHHBIX 3HAHUN W yMEHHH IJIS pElICHHs MPaKTHYECKUX 3a1ad
MIOBCEJIHEBHOM JKU3HH, OOecnedeHHs O€30MacHOCTH COOCTBEHHOM KH3HH, palHOHAIBHOTO
IIPAPOIONIOIB30BaHUS H OXPAHBI OKPYKAIOIIEH cpebl M BO3MOXHOCTH IPUMEHEHHS 3HAHUU IIpH
peIICHUH 3324, BO3HUKAIOIIUX B IIOCIEAYIOIEH TPpoheCCHOHATBLHOM AeITEILHOCTH.

B mporpaMmy BKIIIOYEHO COZEpXKAaHHE, HANpaBlICHHOE HAa (OPMHPOBAHHE y CTYAEHTOB
KOMIIETCHIIAN, HEoOXOoaMMBIX i KadecTBeHHOro ocBoeHus OITIOII CITO Ha 6a3e OCHOBHOIrO
obmero o6pa3oBaHHs C MONTYyYEHHEM CpPEJHEro oOImero 00pa3oBaHMs; IMPOrPaMMBI IIOArOTOBKH
crienuanucToB cpearero 3seHa (IIIICC3).

Pacnipenenenye y4eOHBIX 4acoB IO pa3lelaM W TeMaM YYHMTHIBAET CIENU(HKY MpOrpamm
MIOJrOTOBKH CIIEIHAIMCTOB CPENHETO 3BeHA. [IOBBINIEHHOE BHUMAaHKE YIEIEHO H3YUSHHIO pa3jelia
«OnexkTpoauHamMuKa» (40 4acoB), Tak KaK 3HAHWS W YMEHHUS, MOJYYEHHBIE IPU €0 U3ydEeHHH,
HEeOOXOUMBI VIl OCBOEHHS y4eOHOro npeaMera obimenpodhecCHOHAIBHOTO U MPO(ECCHOHATBHOTO
mukinoB.  Pasmen  «MonekymapHas — ¢usuka. Tepmomuuammuka» (26 4acoB)  sIBIISETCS
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OCHOBOIIOJIATAIONIMM JJIsl TIOHMMAaHHS CBOMCTB BEUIECTB B Pa3IM4YHBIX arperaTHBIX COCTOSHHUSAX M
3aBHCHMOCTH 3THX CBOMCTB OT BHEIIHHX YCIIOBHM. OJTH 3HAHHS YIIyONAIOTCA IPH H3Yy4YEHHH
npeaMera«MarepuanoBeneHue», « TeXHOIOTUs KOHCTPYKIIMOHHBIX MaTepHaoB) U HUCIOIb3YIOTCS
IUISL OCBOEHHUS MPO(EeCCHOHATBHBIX KOMITETESHITHHA.

B pasmene «DneMeHTHI KBAaHTOBOM (M3MKH» OCHOBHOM yImOp [elaeTcs Ha H3y4YCHHE
doToaddeKTa U ero WCmONBL30BAHHE I aBTOMATU3ALMU TEXHONOTMYECKHX MPOLECCOB. TeMsl
«®u3nKa aToMa W aTOMHOTO sfipa», «DBOJIOLMS BceneHHOH» U3ydatoTcs 0030DHO, OTAENBHEBIE
BOIIPOCHI 3THX TE€M BHECEHBI B TEMATUKy HHIUBUIYAIbHBIX IPOEKTOB, pe(epaToB.

O0mas xapaKkTepHCTHKA Y4eOHOro npeamera«PuzuKa»

B ocHOBe yueGHOTrO mpeameTa « DU3MKa» JISKUT YCTaHOBKA Ha (DOPMUPOBAHHE Y 00y4aeMBbIX
CHCTEMBI 6a30BBIX IIOHATHH (U3WKA W MPEICTABICHHH O COBPEMEHHOH (H3MYECKOH KapTHHE
MHpa, a TaKke BBIpabOTKA yMEHHH NPUMEHSATh (QH3MYeCKHe 3HAHMS Kak B MPO(ECCHOHATBHOM
JIEITENILHOCTH, TaK U I PELICHUS )KU3HEHHBIX 3a1a4.

du3yKa JaeT K04 K IOHUMAHHIO MHOTOYMCIIEHHBIX SBICHUH M IIPOLECCOB OKPYIKAIOIIETO
Mupa (B €CTECTBEHHO-HAYYHBIX 00JACTSX, COLHONOTUY, SKOHOMUKE, SA3BIKE, IUTEparype u ap.). B
¢uzuke GOPMHEPYIOTCS MHOTHE BHIbI AESTEIPHOCTH, KOTOPBIE HMEIOT METAIIPEIMETHBIM XapakTep.
K HuUM B TepBYIO OYepeab OTHOCATCS: MOJIEIUPOBAHHE OOBEKTOB M IIPOLIECCOB, IPUMEHEHHE
OCHOBHBIX METOJIOB ITO3HAHHUS, CHCTEMHO-HH(OPMAIMOHHEINA aHaiu3, (GOpMyIHpOBaHHUE THIIOTE3,
aHaU3 U CHHTE3, CPaBHEHUE, 0000IIeHNEe, CHCTEMATH3aIMs], BBIIBICHUE IPUYMHHO-CIIEACTBEHHBIX
CBsI3€id, MOMCK aHAJIOTOB, YIpaBJIeHUE 00BEKTaMH U IPOIECCAMH.

du3uka UMeeT 04YeHb OOJIBIIOE W BCEBO3PACTAIOIIEE YHUCIO MEXIUCLHUIIIMHAPHBIX CBA3EH,
IpuYeM KaK Ha YpPOBHE IMOHATHMHOTO ammapara, Tak M HHCTpyMeHTapus. DHU3MKYy MOXXHO
paccMaTpuBaTh Kak METalpeaMET, KOTopas IPeA0CTaBIIIeT MEXAIPEIMETHBINA SI3BIK [UIsS OIMCAHUS
HAy4YHOU KapTUHEI MUpA.

dusnka SABISETCA CHCTEMOOOpasylomuM (aKTOpoM Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MMOCKONBKY (DHU3MUECKUE 3aKOHBI JIeXAT B OCHOBE COAEPXKAHHUS XHMHUH, OHOJIOTHH,
reorpad¥y, aCTPOHOMUHU U CIENUATBHBIX MUCHUIUIMH (TEXHUYECKas MEXaHHKa, JJIEKTPOTEXHHUKA,
SIIEKTPOHUKA ¥ JIp.). Y4eOHBI mpeameT «Du3nkay CO3[acT YHUBEPCATbHYIO 0a3y Ul M3y4eHHMs
o0menpodecCHOHANBHBIX W CIHENUATbHBIX IUCHUIUIAH, 3aKiajgsBas (yHZaMeHT JUTSL
MOCTIEIYIOLIET0 00yUYEeHHS CTYICHTOB.

Owusnka GOpMHUPYET Y CTYACHTOB MOJIMHHO HAYYHOE MHPOBO33PEHUE.

Ilpu ocBoenun crenuanpHocTedi CIIO TexHmyeckoro mpodmis MTpodecCHOHATFHOTO
obpasoBauus (usuka m3ydaercs Ooyiee YriIyOlleHHO, KaK NPOGHIBHBIA y4eOHOBIA IPEIMET,
YUHTHIBAIOMIAS CIIEIU(PHKY OCBAaWBAEMBIX CIIEIIHAIBHOCTEH.

B comepxanuu yweOHOro mnpenmera mo (u3uKe NpH IOATOTOBKE OOydaromMXCs IO
CIIELMANBHOCTAM TEXHHYECKOr0 IMpoQmis TNpodecCHOHATHHOrO 00pa3oBaHHs NPOGHIBHOM
COCTABIIAIONICH SBJISIETCS pa3fell «DNeKTPOIUHAMUKAY.

Teopernyeckue CBeeHus MO (U3NKE MOMOIHSIIOTCS AEMOHCTPAlMsAMH, 1Ia00paTOPHLEIMH M
NPaKTHYECKUMH 3aHATHAMU.

Wsyuyenne ydebHOro mpeamera «®Pusuka» 3aBepmiaeTcsl IOIBEICHHEM MTOTOB B (opme
middepeHIPOBaHHOTO 3a4eTa B paMKax IIPOMEXYTOYHOH aTTECTallil CTYACHTOB B Ipoliecce
ocoenusi OITOII CIIO ¢ momydeHueM cpegHero odmero oopa3oBaHus.



1. TUIAHAPYEMBIV PE3YJIbTAT
1.1. O6gacTh NpHMEHEHHUS NPOTPAMMBI

[IporpamMMa y4eOHOrO MpeaMeTa SIBISETCS YacTbIO OCHOBHOH Ipo(decCHOHATBHOM
00pa3oBaTeIbHON MPOrpaMMBI CPEAHEr0 MPO(ECCHOHANBHOT0 00pa30BaHus Ui CIEIHATbHOCTEH
TEXHHYECKOTO MPOGHUIIS.

1.2. MecTo y4eOHOro mpeaMera B CTPyKType OCHOBHOMH NpodecCHOHAILHOI 00pa3oBaTe/IbHOMH
mporpamMmel: yueOHBINA mpeaMmeT «@Dusmka» sBISETCS INPEIMETOM IO BEIOOpPY H3 00s3aTEeNbHOM
npeameTHOM 06mactu «EctectBeHHBIe Haykm» ®I'OC cpensero obmero odbpazoBaHus. YdeOHBIH
npeameT «@usuka» sABIseTCS y4eOHBIM NpPEAMETOM IO BHIOOpPY M3 00s3aTenbHOM IIPEIMETHOH
«®wu3nkay u3ydaeTcs B oOmeoOpaszoBarenbHOM Iukiae ydeOnoro mmana OIIOII CIIO na Gaze
OCHOBHOTO 001eT0 00pa3oBaHus C MOIydeHneM cpeauero odmero odbpasosanus (IIIICC3).

1.3. Pe3yanTaThl 0CBOEHHS Y4e0OHOr0 IpeaMeTa
OcBoenne coxepxanuss ydeOHoro mpeamera «®@usukay oOecleynBaeT IOCTHKECHHUE
CTYAEHTaMH CJIEAYIOIIUX Pe3yIbTaTOB:

JInuHOCTHBIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOMH 00pa3oBaTe/bHOI MpOrpaMMsl

[TnanupyemMsbie TUYHOCTHEIE pe3ynbTaThl ocBoeHus OOII:

— JIP4) cdhopMHpPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOM IPAaKTUKHA, OCHOBAHHOTO Ha AHWAJTOre KYJIBTYp, a TaKxkKe
pPa3NUYHBIX (OpM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOETO MECTa B IMOJHUKYJIETYPHOM
MHpE;

— JIP5) cdopMHpPOBaHHOCTHP OCHOB CaMOpPa3BUTHS U CAMOBOCIIUTAHMS B COOTBETCTBHH C
o0IeyenoBeYeCKUMH LEHHOCTSIMA U HealaMd TPaXIaHCKOTO OOIIeCTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAaMOCTOSTEIFHOM, TBOPYECKOM M OTBETCTBEHHOM JEATEILHOCTH;

— JIP7) HaBBIKH COTPYTHHMYECTBA CO CBEPCTHHKAMH, NETHMH MJIAMIIIETO BO3PacTa, B3POCIBIMHU B
o0pa3oBaTenbHOM, OOIECTBEHHO MOIE3HOH, YIeOHO-HCCIIeI0BATENbCKOM, IIPOEKTHON U APYTHX
BUJAX IEATEIHFHOCTH;

— JIP8) HpaBCTBEHHOE CO3HAaHHE W IIOBEJCHHE HA OCHOBE YCBOCHHS OOINECUEIIOBEYECKHX
LICHHOCTEH;

— JIP9) roTtoBHOCTH U CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa3oBaHHIO, Ha
NPOTSDKEHHM BCEH JKM3HM; CO3HATEIBHOE OTHOIIEHHWE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIEITHOM PO ECCHOHANBHOM U 00IIEeCTBEHHOU AEATEIBHOCTH;

MertanpeameTHblie pe3yIbTaThl 0CBOEHHSI OCHOBHOH 00pa3oBaTe/bHONH MPOrpaMMbI

ITnasnpyemMbie MeTanpeaMeTHbIE pe3yabTaThl ocBoeHus OOIL:

— MP1) ymeHHe CaMOCTOSATENBHO ONPENENATH IENH AESITEIbHOCTH M COCTAaBIATH ILIaHBI
JIESTEIbHOCTH; CAaMOCTOSTENbHO OCYIIECTBIATh, KOHTPOJHMPOBAaTh M KOPPEKTHPOBATH
JIETENIbHOCTh; HCIIOJIE30BaTh BCE BO3MOXKHEIE PECYPCHI IS JOCTH)KEHHUS ITOCTABIIEHHBIX I1eei
U pealu3alyil IUIAHOB MEATENbHOCTH; BBIOMPATh YCHEIIHBIE CTPaTeTMH B Pa3IMYHBIX
CUTYyanusix;

— MP2) ymenue mnpomyKTHUBHO 0OIAThCS M B3aUMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOM
NeATEIbHOCTH, YYHTHIBATh IIO3WIMH JAPYTHX YYaCTHHKOB JESTEIHHOCTH, 3((EKTHBHO
pa3pemaTts KOHQIUKTE;

— MP3) BnaneHwe HaBBIKAMHM [TO3HABATEJIBHOM, Y4eOHO-HCCIENOBAaTENbCKOW M IPOEKTHOM
JIEATEIIbHOCTH, HAaBBIKAMH pa3pelleHHsl IpoOJjieM; CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIOMCKY METOJIOB pEIIeHNS IPaKTUIECKUX 3a1a4, IPUMEHEHUIO Pa3IMIHBIX
METOOB IIO3HAHMS,



MP1) roTOBHOCTH H CIOCOOHOCTH K CaMOCTOSITENbHOH HH(OPMALMOHHO-IIO3HABATEIBHOM
IeSTENbHOCTH, BIAJCHHE HAaBBIKAMM MOJNydYeHHs HeoOXomuMod HHGOpPMalMH H3 ClIoBapeid
PasHBIX THIIOB, YMEHHE OPHEHTHPOBaThCS B PA3NMYHBIX MCTOYHHKaX HHpopManuy,
KPUTHYECKH OLEHMBATh W HMHTEPIPETHPOBaTh HMH(DOPMALMIO, MOTy4aeMyIO H3 Pa3IMIHBIX
MCTOYHUKOB;
MP8) BnajieHue S3bIKOBHIME CPEICTBAMH - YMEHHE SCHO, JIOTHYHO M TOYHO H3Jarars CBOIO
TOUKY 3pEHWS, HCIIOIB30BaTh a[JCKBATHBIE A3BIKOBLIE CPENICTBA,;
MP9) BinajgeHue HaBBIKAMH IO3HABATENPHOM pE(IEKCHMM KaK OCO3HAHHS COBEpPIIAEMbIX
IefCTBUI M MBICIMTENBHEIX IIPOIIECCOB, X PE3YJITATOB M OCHOBAHHM, IPAHMII CBOETO 3HAHHUS
¥ HE3HAHM, HOBELIX II03HABATENIBHBIX 33/1a4 ¥ CPEICTB UX JOCTHKEHHS.

PeryisTuBHbIE YHHBepCAIbHbIE y9e0HbIE NeHCTBHA

BhITycKHUK HAydUTCS:

VV]I P1 - caMOCTOSITENIHHO OTPENETIATh LIENH, 3a1aBaTh IapaMeTphl B KPUTEPUH, 110 KOTOPBIM
MOXHO OTIPEAETUTH, YTO II€Jb JOCTUTHYTa,
VY] P2 - oueHHMBaTh BO3MOXHBIE IIOCICACTBHS JOCTHIKEHMS IIOCTABICHHOM ILEIH B
NIeSATETbHOCTH, COOCTBEHHOM JKH3HH W JKM3HM OKpPYXKAIOIIUX JIOAEH, OCHOBBIBA’ICH Ha
COO0paXEHUSIX ITUKU U MOPAIIH,
VYV P3 - craButh ¥ popMyIHpOBaTh COOCTBEHHBIE 3a7a4H B 00pa30BaTeNbHOM NESTEIEHOCTH
1 )KU3HEHHBIX CUTYaIUsX;
VV]I P4 - oueHuBaTh pecypchl, B TOM YHCIE BpeMs U Ipyrue HeMaTepUaIbHBIE PECYDPCHL,
HEOOXOIUMEBIE JUIS JOCTUXKEHUS IIOCTABICHHOM IIEIH;
VVJ]I P5 - BeIOMpaTh MyTh JOCTIDKEHHMS LENH, INIAHKPOBATH PEIICHHUE MMOCTABICHHBIX 3a/1a4,
ONTHMHU3HUPYS MaTepHalbHbIE U HEMaTePHAIbHBIE 3aTPAThI,
VV]I P6 - opranu3oBeBaTh 3 ()EKTHBHBILA IOMCK PECYPCOB, HEOOXOMUMBIX JUIS TOCTHKCHHS
MIOCTABIICHHOH LIENH;
VV]I P7 - cOmOCTaBIATh IOJYYCHHBIA PE3yNbTaT AESTENBHOCTH C IIOCTABICHHOH 3apaHee
TEJIBIO.

ITo3HaBaTe/IbHbIE YHHBEPCAIbHbIE y4eOHbIE JeHCTBUSA

BBITyCKHUK HAYIUTCS:

VY] II1 - uckaTh M HaXOQWTh OOOONIEHHBIE CIOCOOBI DEIICHMS 3aaad, B TOM YHCIE,

OCYLIECTBJIATh Pa3BEpHYTHI HH(POPMAIMOHHBIA IIOMCK H CTaBUTh HAa €r0 OCHOBE HOBBIC

(yueOHbIe U TTIO3HABATEIBHEIE) 3371441,

VV]I I13 - ucronb30BaTh pa3IuyHbIE MOJEIBHO-CXEMAaTHYECKHE CPEACTBA IS IPEACTABICHUS

CYLIECTBEHHBIX CBS3¢M M OTHOINIGHHH, a TaKXKe MPOTHBOPCYMH, BBLIBICHHBIX B

HH()OPMAMOHHBIX HCTOYHUKAX;

VY] 14 - HaXoOuThb M NPHUBOIUTH KPUTHIECKHE ApTyMEHTHl B OTHOINCHWM NCHCTBHA U

CYXIEHHI JIpyroro; CIOKOWHO H pa3yMHO OTHOCHThCS K KPUTHYCCKUM 3aMECYaHHAM B

OTHOIICHHH COOCTBEHHOI'O CYXKIEHHUS, pACCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

VYV IIS - BBIXOOWTH 3a PaMKH y4eOHOTO IpeAMeTa M OCYIIECTBIIATH IEICHANpPABICHHBIN

IOMCK BO3MOXKHOCTEH JIjIsl IMMPOKOTO TIEPEHOCa CPEACTB U CIIOCO00B NEHCTBHS,

VY] 17 - MEHATD U yAEPKUBATH pa3HbIE MO3UIMHK B IO3HABATENBHOU IEATEIEHOCTH.
KoMMyHHKAaTHBHbIE YHHBepCAIbHbIE yIeOHbIe IeACTBHS

BhITyCKHHUK Hay4UTCS:

YV]I K1 ocymiecTBIsSTh AE€I0BYI0O KOMMYHHKAITHIO KaK CO CBEpCTHHUKAMH, TaK U CO B3POC/IbIMU
(xak BHYTpH 00pa30BaTEIbHOM OpraHM3alliy, TaK U 3a €€ mpeenaMu), oA0NpaTh IapTHEPOB
IJIS eTOBOM KOMMYHHMKAIIMH MCXOMS U3 COOOPaKEHUH pe3yIbTaTHBHOCTH B3aMMOJICUCTBHUS, a
HE JIMYHBIX CUMIIATUH;



— VY] K2 npu oCyIIeCTBICHHH TPYIIOBO# pabOThl OBITh KaK PYKOBOIMTENEM, TaK U YICHOM
KOMaH/IBI B Pa3HBIX POJIIX (TE€HEPATOp UAeH, KPUTUK, UCIIOJHUTENb, BEICTYIIAIOIIUM, SKCIEPT U
T.1.);

— VYV] K3 koopaMHHPOBAaTh W BBIIOMHATH pabOTy B YCIOBUSAX DPEAIbHOIO, BUPTYalIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOIECHCTBHS;

— VYV K4 pa3BepHyTO, JOTHYHO M TOYHO HK3Jararb CBOIO TOUYKY 3PEHHS C HCIIOIB30BaHHUEM
aJIeKBaTHHIX (YCTHBIX ¥ MUCHMEHHBIX) SI3BIKOBBIX CPENICTB;

— VYV K5 pacno3naBath KOHGJIMKTOTEHHBIE CHTYAI[MM W IPEAOTBpAINAaTh KOHQIUKTHI IO WX
aKTUBHON (a3pl, BBICTpaMBaTh NEIOBYI0 M 00pa30BaTelbHYI0 KOMMYHHKaIUIO, u30eras
JMYHOCTHBIX OIEHOYHBIX CY)XICHUH.

IIpeamMeTHbIE pe3yJIbTAThI 0CBOEHHSI OCHOBHOH 00pa3oBaTeIbHOI IPOrpaMMbl

1) chopMUpPOBaHHOCTD MPEICTABICHUN O PO M MecTe (U3UKU B COBPEMEHHOM HAay4yHOH KapTUHE
MUpa; IOHNMaHue (PU3UYecKoil CyIHOCTH HaOMI0IaeMbIX BO BeeneHHON ABIEHUN; IOHUMaHHE
ponu usuku B (HOPMHPOBAHUU KPYro3opa W (YHKIMOHAIHFHOW IPaMOTHOCTH 4YeJIOBeKa IS
pELICHUs MPAaKTHYECKUX 3a7ad;

2) BIageHUE OCHOBOIMOJATAIOIMUME (PU3MUECKUMH MOHSTHSIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU H
TEOPUSMH; YBEPEHHOE I0JIb30BaHUE (PU3MUECKON TEPMUHOIOTHEH U CUMBOJIMKOH;

3) BaieHHe OCHOBHBIMU METOJJaMU HAayYHOT'O ITO3HAHHUS, HCIOIb3YEMBIMU B (HU3HKe: HAOIIOAEHHE,
ONKMCAaHUE, HU3MEPEHHUE, OKCIIEPHMEHT; YMeHHsS oOpabaTeIBaTh pe3ylabTaThl H3MEPEHHUIA,
o0HapyXMBaTh 3aBUCHUMOCTb MEXIY (U3MYECKUMH BETUYMHAMH, OOBSCHATH IONyYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOJBL,

4) copMHPOBAaHHOCTH YMEHUS pemats Pu3ndeckue 3aaaqu;

5) chOpMHpPOBaHHOCTH YMEHHUS IPUMEHSTH IIONyYCHHBIE 3HAHUS JUIS OOBSCHEHUS YCIOBHIA
IpOTEKaHUs (QU3UYECKUX SBICHUH B MPUPOAE W IS MPHHATHS NPAKTHUECKHX pEIICHUM B
TIOBCETHEBHOMU KU3HH,

6) chopMHPOBaHHOCTH COOCTBEHHON NO3HMIMH IO OTHOIICHHIO K (Qu3nueckoil HHGOpMAITHH,
IIOJy9aeMO’ U3 pa3HBIX HCTOUYHHKOB.

7) chOpMHPOBAaHHOCTH CHUCTEMBI 3HAaHHMU 00 OOImMX (U3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, IPECTABICHUN O NEUCTBUH BO BeenreHHON (pU3MYeCKUX 3aKOHOB, OTKPBITHIX B 36MHBIX
yCIIOBUSIX;

8) chopMupOBaHHOCTH YMEHHS WHCCIENOBaTh M AaHAIW3MPOBATH Pa3sHOOOpasHble (H3MYECKHE
SIBJICHUS U CBOMCTBa OOBEKTOB, OOBSICHATH NPHHIUIBI paOOTHI U XapaKTEPUCTUKU MPHOOPOB U
YCTPOHCTB, OOBSCHATE CBSI3b OCHOBHBIX KOCMHYECKUX O0BEKTOB C re0(U3NISCKUMU SBICHUSIMH;

9) BrasieHHe YMEHHUSIMH BBIIBUTAaTh THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJAralomux GU3NIECKHAX
3aKOHOMEPHOCTEH U 3aKOHOB, MIPOBEPSTH UX SKCIEPUMEHTAIBHBIMH CPEINCTBAMH, (GOPMYIHUPYS
IEJIb UCCIIEJOBAHUS;

10) BmageHWe MeETOHAMHM CaMOCTOSITENIPHOIO IUIAHHPOBAHUS ¥ IPOBENEHHUS (PHU3MUECKHX
9KCIIEPHMEHTOB, ONMCAHUS U aHAJIN3a MOJYYCHHON H3MEPUTEbHON HH(OpMALUY, OTIpENETICHHAS
JIOCTOBEPHOCTH IOJIY4E€HHOTO pe3yJIbTara;

11) chopMHPOBaHHOCTH YMEHHWH IPOTHO3UPOBATH, AHAJIM3UPOBATH W OIECHUBATH IIOCIECICTBHS
OBITOBOM M IPOM3BOJICTBEHHOH MJEATEIHHOCTH YEJIOBEKa, CBSI3aHHOH C (U3HYECKUMU
MPOIIECCaMH, C MTO3UIUH SKOJIOTHUECKOH Oe30MacHOCTH.



2. COAEPXAHHUE YYEBHOI'O IIPEAMETA. TEMATHUYECKOE INTAHUPOBAHUE

2.1. OG6bém yueGHOro mpeaMeTa U BHAbI y4eOHOMH padoThI

Bun yueGHoii padoThl

O0BeM gyacoB

O6BeM 00pa3oBaTeIbHOMH NPOrpaMMBI 164
CamocTosiTe1bHas paboTa 4
CymMapHas yue0Hasi HArpy3Ka BO B3aHMoJelicTBHH ¢ mpenoaasarenxem | 160
B TOM YHUCIIE:
TEOPETUIECKOE 00yUdeHre 108
1a0opaTopHbIe 3aHATHS (€CITH IPEIYCMOTPEHO) 28
MIpaKTHYECKHE 3aHATHSI (€CIIU IPETyCMOTPEHO) 20
KypcoBast paboTa (poeKT) (€CIIu IPeayCMOTPEHO) -
KOHCYJIbTalluX 4

[TpoMexxyTounas artectanusi B popme 3a4dera (1 cemectp), AnddepeHnpoBaHHOrO 3a4€Ta

(2 cemecTp)




2.2. TemaTu4yeckuii UIaH U cofep:kaHue yuedHoro npeamera «®U3INUKA»

HaumeHoBaHue pa3jesioB U TEM Copepxanue y4eGHOro MaTepHasa, JiaGopaTopHbie H NPAKTHYECKHe 3aHATHS, CAMOCTOsITe/IbHAs paGoTa 00yyaoLuxcs O6Bém
yacoB
1 2 3
BBenenmne
Coaep:xanue yueOHOro MaTepuaJjia 4
1 Oum3uka — ¢QyHmamMeHTaTbHAs Hayka O TMpHpoJe.  ECTECTBEHHO-HAy4YHBIA METOJ TIO3HaHUS, €ro
BO3MOXXHOCTH U TPAHUIBI IPUMEHUMOCTU. OKCHEPUMEHT U TEOPHH B IMpOIecCe IMO3HAHUS MPUPOJBI, UX
ponb. MognenupoBanue ¢Qusnueckux sBIeHUH u mponeccoB.. Pusmueckas BenuwumHa. llorpemmHocTu
u3MepeHui (U3NYECKUX BEJTMUHH.
2 dusnyeckue 3aKOHbI, TpaHUIBI IpUMeHUMOCTH. [IoHsATHE 0 (pH3nYeckol kapTHHE MUpa. 3HaUYeHHE (PUBHUKU
npu ocBoeHuH crienuanbHocTeit CI1O. [TpoBepka ocTaTOUHbBIX 3HAHHMA
Pasnea 1. Mexanuka 26
Tema 1.1 Kunemaruka Coaep:xanue yueOHOro MaTepuaJja 8
1 Mexannueckoe nsmxenue. Ilepememenue. I[Iyts. Ckopocts. [IpsiMonuneiiHOe paBHOMEPHOE ABHXKEHHE.
2 VYckopenue asmkenus. PaBHomepeMeHHoe mpsMonuHeiHoe JBwxeHue. CBoboaHoe mnaneHue. J[BrkeHue
Tena, OPOIIEHHOr0 NOJT YIJIOM K TOPHU30HTY.
3 PaBHOMEpPHOE IBM>KEHHUE IO OKPYKHOCTH.
2

IIpakTHyeckoe 3anaTHe 1

Pernenne 3ala4d Ha paBHOMCPHOC U paBHOYCKOPCHHOC ABHIXKCHUC TCJI.
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Tema 1.2. 3akonsl Mmexanuku | Cogep:xkaHue y4eO0HOIro MaTepuaJia 3
HeioTona 1 ITepserit 3axon HetoTona.. Macca. Cuiia. Btopoit 3akon HetoroHa. OCHOBHOM 3aKOH KJIACCUYECKOU
quHamuku. Tperwuii 3akoH HpioToHA. 3aKOH BCEMUPHOT'O TSATOTEHHSL.
2 I'paButanuonnoe none. Cuna tsoxectd. Bec. Crioco6s1 u3mepenust Maccol Tesl. Cuilbl B MEXaHHKE.
IIpakTH4yeckoe 3aHsATHE 2 1
Pemenue 3a1a4 Ha 3aKOHBI TUHAMUKH
JlabopaTopHoe 3ansaTue Ne 1 2
«HMccnenoBanye ABMXKEHUS Teja NOJ JEMCTBUEM IIOCTOSIHHOM CHIIBIY
Tema 1.3. 3akoHBI Copepxxanue yue6HOro MmaTepuajia 4
COXpaHEHUS B MEXaHHUKE
1 Nmmynbce Tena. 3aKk0H COXpaHEHUs UMITyJibca. PeakTHBHOE ABM)KEHHUE.
2 Pa6ota cuibl. Pabota moTeHmuaibHbIX cuil. MomHocTs. JHeprus. Kunernueckas sHeprus. [lotennuansaas
SHEpPrus. 3aKOH COXpaHEHUSI MEXaHUYECKOH 3Heprun. [I[puMeHeHre 3aKOHOB COXpaHEHUs.
IIpakTHuyeckoe 3ansiTue 3 2
Pemenue 3amay  3aKOHa COXpaHEHHS] MEXaHHMYECKOM SHEPrHU; Ha PacYET MEXaHUYECKOH pabOThl 1 MOIHOCTH.
ITonroroBka K KOHTPOJIBHOH paboTe.
JlaboparopHoe 3ansTHe Ne 2 2
«/3yueHune 3aKoHa COXpaHEHHSI MEXaHUYECKOM SHEPIUH NPH ACHCTBUH Ha TEJIO CHII TSDKECTH M YIIPYTOCTH)
KonTpoabHas padora no pasaeay 1 Mexanuka 2
Pa3znen 2. OcHoBBI 24
MOJIEKYIAPHOH GH3HKH H
TePMOAUHAMHKH
Tema 2.1. OcHOBBI Coaep:xanne y4e0HOro MarepuaJ 4

MOJIEKYJIIPHO-KAHETHYECKOH

1 OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pa3Mmepbl U Macca MOJIEKYJI U aTOMOB.
Bpoynosckoe npmxkenue. uddysus. Cuiibl U SHEPrus MeXMOJIEKyJsIpHoro B3auMojeicTBus. CTpoeHue
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Teopuu. MneanbHeli ras.

ra3o000pa3HBbIX, )XUIKUX U TBEpAbIX Tell. CKOPOCTH IBUXKEHHS MOJIEKY) U X U3MepeHue. Temneparypa u ee
u3MepeHue. TepMouHaMHIUecKasl Kajia TEMIEePaTyphL.

2 Wneaneueiii ra3. JlaBneHue raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH TIa30B.
VpaBuenne Knaneitpona — Menneneesa. ['a3oBbie 3akoHBL. AOCOJIOTHBIN HYJIb TEMIIEPATYphl. Y paBHEHUE
COCTOSIHMS HIealbHOro ra3a. MossipHas ra3oBasi HIOCTOSIHHASI.

IIpakTuyeckoe 3ansitue 4

Pemienue 3aay ¢ npuMeHeHueM ocHoBHOro ypaBHeHus MKT, Ha ypaBHEHUS COCTOSHUS HICAIBHOTIO rasa,
U30IPOLIECCHI, BEIYUCIIEHUE CpeIHEl KHHETUYECKOW YHEPTHUH JIBHXKEHHUS MOJIEKYJI IO U3BECTHOM TeMIlepaType
BEIIECTBA.

Tema 2.2. OCHOBBI
TEPMOJIUHAMHUKH

Conepxanue ya1eOHOro MaTepHuaJia

1 OcHOBHBIC HOHATUS W omnpeneneHus. Pabora m Temnora xkak GopMbl IEpeadyd >HEPrUd. Y paBHEHHE
terioBoro Oananca. [lepBoe Hauano TepMoauHaMUKH. AabaTHbIN IpoIiecc.

2 [Tpuanun neiictBus temnoBoil Mammubl. KIIJ[ TermnmoBoro msurarens. Bropoe Hagano TepMOIUHAMHUKH.
TepmonuHamuyeckass InKajga TeMmIeparyp. XOJOMWIbHBIE MamuHbl. TerutoBele nBurarenu. OxpaHa
IPUPOJIBL.

IIpakTU4yeckoe 3aHsATHE 5

Pemenue 3agau ¢ ucnoab3oBanueM 1 3akoHa TEPMOJUHAMHUKH,

Tewma 2.3. CoiicTBa napos

Conep:xxaHue y4e0HOro MaTepuaJa

1 Hcnapenne u konaeHcanus. HacelmeHHbIH map U ero cBoicTBa. AGCOMIOTHASA M OTHOCUTENbHAs BIaXXHOCTb
Bo3ayxa. Touka pocel. Kunenue. 3aBucUMOCTh TeMIIEpaTyphl KANIEHH OT JaBiieHus. [leperperslii map u ero
HCIIOJIb30BAaHKE B TEXHUKE.

JlabopaTopHoe 3ansaTHe Ne 3

I/ISMCpCHHC BJIAXKHOCTH BO3ayXa

Tema 2.4. CBoiicTBa
JKUIKOCTEH

Coaep:xxaHue y4e0HOro MaTepuaJia

1 XapakTepUCTHUKa J)XKUJKOIO COCTOSIHUS BelnecTBa. [IOBEpXHOCTHBIN CIIOM JKUIKOCTHU. SIBIIEHUS HA IPaHULE
)KUJKOCTH C TBEpABIM TenoM. KanuuisipHele SIBIEHHUS.

JlaGopaTopHoe 3anaTHE N 4

V3Mepenne moBEepXHOCTHOTO HATSDKEHHS JKUIKOCTH
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Tema 2.5. CnoiicTBa
TBEPJIBIX TEJl

Copnep:xaHnue yqeﬁnoro MaTepHuaJia

1 XapaKkTepucTUKa TBEPIOTO0 COCTOSIHUSI BellecTBa. YIPYrHe CBOMCTBA TBepAbIX Tel. 3akoH ['yka.
MexaHnudeckue CBOMCTBA TBEPJBIX TEl.

2 TemnnoBoe pacmupenne TBEPABIX TeI U KuAKocTed. [lnaBneHne U KpucTaUIH3anusL.

JlabopaTopHoe 3ansiTue Ne 5

«/3yuyeHue nedopMariu pacTsKEHUS

IIpakTHYeckoe 3aHsTHE 6

Pemenue 3aa4y Ha ypaBHEHHE TEIUIOBOro OajaHca MpHU Iepexo/ie BelecTBa U3 OJHOT0 arperaTHOro0 COCTOSIHUS B
Jpyroe

Pasnen 3.
DIEKTPOAHHAMHUKA

40

Tema 3.1.
DNEKTPUUECKOE II0JIE

Coaep:xanne yuedOHOro MaTepuaJja

1 OnexTpuyeckue 3apsaabl. 3aKOH coxXpaHeHus 3apsaa. 3akoH Kynona. DnexTpuueckoe moie.
HanpspkeHHOCTD 371eKTpruecKoro moJisi. [IpuHIuN cyneprno3uinuy moJiei.

2 PabGora cun SJICKTPOCTATHYECKOI'O0 IIO0JIA. ITorennman. Pa3HOCTh NOTEHIMAJIOB. OKBHIIOTEHIMAJIBLHBIE
IIOBEPXHOCTH. Cas3b MEXY HAIPSDKEHHOCTBIO U Pa3HOCTHIO ITOTEHIIMAJIOB.

3 I[I/I3JICKTpI/IKI/I B JJICKTPHUYICCKOM I10JIC. Honﬂpne,aupm JAUDJICKTPHUKOB. HpOBOIlHI/IKI/I B DJICKTPUYIECKOM II0JIC.

4 Konpencaropsl. CoequHeHHE KOHIEHCATOPOB B 6aTapero. DHeprusi 3apsHKEeHHOT0 KOHIEHCATOpa. DHEPrust
DIIEKTPUIECKOTO MOJIS.

IIpakTHueckoe 3ansaTue 7

Pemenue 3a1a4 Ha BEIYMCIICHUE CUIT B3aUMOJEUCTBUS TOUCUHBIX QJICKTPHYCCKUX 3apsAa0B; HAIIPSXKCHHOCTH
SJICKTPHUYECKOI'O IMOJIA OAHOTI'O U HECKOJIBKUX TOYCYHBIX 3JICKTPHYCCKHUX 3apsA/10B; Brraucienue norexHiyana
OJICKTPUYIECKOI'O ITOJII OJHOI'O U HECKOJIBKUX TOYCYHBIX JJICKTPUYCCKUX 3apsI0B.

Tema 3.2. 3aK0oHEI

Copep:xanue y4eOHOro MaTepHaJja
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IIOCTOSIHHOI'O TOKa

VcnoBusi, HEOOXOOUMBIE Ui BO3ZHMKHOBCHHS W MOJUIEPXKaHUS OJJIeKTpudeckoro Toka. Cuia Toka H
IUIOTHOCTh TOKa. 3akoH OMa i ydactka nernu 6e3 DJ[C. 3aBUCHMOCTD 3JIEKTPUYECKOTO COMPOTHUBIICHHUS
OT Marepuaia, JJIMHBl U IUIOL[aJd IONEPEYHOr0 CEUEHHS IPOBOJHHKA. 3aBHCHMOCTH 3JIEKTPUYECKOTO
COIPOTHUBJIEHUSI OT TEMIeEpaTyphl

OJNEeKTpOABMKYIass cuia HCTOYHMKA. 3akoH Owma mns monHoM menu. CoeauHEHHE MPOBOJHUKOB.
CoenuHeHNE UCTOYHUKOB 3JIEKTPUYECKOH dHepruu B Oatapero. PaboTa ¥ MOIIHOCTE 9JIEKTPUYECKOTO TOKA.
3axon Jxoyns-Jlenna. TemtoBoe neiictBue Toka. Pernenue 3amad.

JlabopaTopHoe 3ansiTue Ne 6

OnpeneneHne 34C HCTOYHHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS

JIabopaTopHoe 3ansitue Ne 7

OHpCIICJICHI/IC YACIBbHOT'O COIIPOTHUBJICHUSA ITPOBOJHHUKA

JlabopaTopHoe 3aHsiTHe Ne 8

I/I3yqune 3akoHa Oma HJIs1 ydaCTKa OCIH, IIOCI€A0BATEIIbHOTI'O U MapaJlJICIbHOI'0 COCAUHEHUS IIPOBOJTHUKOB

IIpakTu4yeckoe 3ansiTue 8

Pemenue 3aga4 ¢ MCIOJIb30BaHUEM 3aKOHOB IIOCTOSIHHOTO TOKA

Tema 3.3. Dnexrpudeckuii
TOK B pPa3iIM4YHBIX CpeAax

Copaepixanue yueOHOro MaTepuaJjia

1 OneKkTpuYecKuil TOK B MeTajulax, DJIeKTPOHHBIH ra3. PaboTa BbIxona. DIIEKTPUUECKHIH TOK B 3JIEKTPOJIUTAX.
Onextponu3. 3akoHsl Papanes. [IpuMeHeHHE IEKTPOSIH3a B TEXHUKE

2 ONeKTpUYeCKU TOK B raszax u Bakyyme. MoHmsanus ra3za. Bumsl razoBeix paspsaos. [loHsTue o mia3me.
CBoiicTBa M IPUMEHEHHUE IEKTPOHHBIX ITYYKOB.

3 OneKTpu4ecKuil TOK B NoaynpoBoaHuKax. CoOCTBEHHas: M MPHUMECHAsT IPOBOAMMOCTH IOJIYIIPOBOJHHKOB.

[ToynpoBOJHUKOBEIE TPUOOPHL.

Tema 3.4. MaruutHoOe 10JIE.

Copep:xanue yueOHOro MaTepuaJia
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BexTop MHIOYKIIMH MarHUTHOTO mojis. JlelicTBHE  MarHUTHOTO TOJS Ha MPSAMOJUHEHHBIH MPOBOJHUK C
ToKOM. 3akoH Amriepa. BzaumozeiictBue TokoB. MarHUTHBIH MOTOK.

2 PaGoTa mo mepeMemeH’I0 MPOBOJHHKA C TOKOM B MAarHMUTHOM Imojie. JleficTBHE MarHUTHOrO IOJISL Ha
JBIDKyIuicS anexkTpudyeckuid 3apsia. Cuna JlopeHnia. MarHuTHbEIE CBOMCTBA BELIECTBA.
Tema 3.5. 1 SIBneHue dJIEKTPOMArHUTHOM HHIYKIUH. BuxpeBoe »sieKTpuyeckoe moje. 3aKOH 3JIEKTPOMarHUTHON 4
DNeKTpOMarHuTHas unaykuu. [Ipasuino Jlenna. Pemenye 3aqa4 Ha 3aKOH 3JIEKTPOMArHUTHON MHIYKLHH.
WHIYKIAS
2 Camounnykmust. UagyktuBHocTh. DJIC caMOMHIYKIMHM. DHEPrusi MarHUTHOro pois. Pemenue 3amad mo
Teme 3.4.
IIpakTu4eckoe 3ansaTue 9 2
Pemenue 3a1a4 Ha 3aKOH 3JI€KTPOMarHUTHOM UHAYKIMH. Permenue 3ama4 no teme 3.4, 3.5.
Pasnea 4. 16
Kosiebanusi 4 BOJIHBI
Tema 4.1. Mexannyeckue Copep:xanue y4e0HOro MaTepuaJia 4
KoJieOaHMs ¥ BOJHBI
1 KoneGarensHoe naBwxeHwe. [apMoHmueckue kojebanuss. CBOOOJHBIE ~ MEXaHHYECKHE KoOJeOaHUs.
JluneiiHple MeXaHHYEeCKHE KoJiebaTenbHble CHCTeMBL [IpeBpalieHue OJHEprud IpU KoyeOaTeIbHOM
JBrkeHud. CBOOOTHBIE 3aTyXalolie MeXaHHIecKue Koebanus. BeIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHH s
i [Tomepeunsie ¥ MPOIOIBHBIC BOJIHBL. XapaKTEPUCTUKH BOJIHBL Y paBHEHHE IUIOCKOM OeTyIei BOIHEIL.
Wutepdepenius BonH. [loHsaTre o qudpakiuuy BoJH. 3BYKOBBIE BOJHBL. YJIBTPa3BYK M €r0 IPUMEHECHHUE.
Jla6opaTopHoe 3ansitue Ne 9 2
N3yueHne 3aBHCUMOCTH IepHOJia KOJIeOaHHH HUTSIHOTO (MJIH MPYKUHHOTO) MasTHHKA OT JUTMHBI HUTH (UJIA Macchbl
rpy3a).
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJjia 8
ONEeKTPOMAarHUTHHIE

1

CBobOomHble dJIeKTpoMarHuTHble KosieOanus. IIpeBpameHue sSHeprud B KOJeOaTeNIbHOM KOHTYpe.
3aryxaronye 3JeKTpOMarHuTHEIe Kojiebanus. ['eHepaTop He3aTyXarolMX 3JeKTPOMArHUTHBIX KOJIEOAHUH.
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KOJIeOaHUS U BOJIHEI

ToxH BBICOKOH YaCTOTEL.

2 BeinyxneHHple snekTpuueckue KkoseOaHus. IlepemenHplii  Tok. ['eHepaTop NEpPEeMEHHOrO TOKa.
Tpancdopmaropsr. Ilonyuenue, nepenada u pacpeaeneHUe IEKTPOIHEPTHH.
3 (DIEeKTPOMAarHUTHOE IOJI€ KaK OCOOBIH BHJ MaTepuH. OJIEKTPOMAarHuTHeIe BOJIHBL BubOpatop ['epua.
OTKpHBITHIH KOJIEOATENbHBIH KOHTYD.
4 306perenue panuo [lonosemM. Ilonsitre o paguocBszu. IIpuMeHeHHe 2IEKTPOMAarHUTHBIX BOJIH.
IIpakTnyeckoe 3ansatue 10 2
Pemenwue 3aga4 o teme 4.2, 4.1. CamoctostensHas paboTa 1o pazzaeny 4.
Pazpen 5. OnTuka 16
Tema 5.1. IIpupona cBera Coaep:xanue y4eOHOro Mmatepuajia 4
1 CKOpOCTh pacpoOCTpaHEHHUs CBETa. 3aKOHBI OTPXKEHHSI U IIpeJIoMJIeHHUs cBeTa. [lonHoe oTpaXkeHue CBeTa.
. [Tonnoe orpaxkenue cBera. JInn3el. OnTudeckue npubopsl. I'a3 kak ontuyeckas cucrema. Pemenue 3anay .
JlabopaTopHoe 3anaTue Ne 10 2
Omnpenenenue aOCOMIOTHOrO IIOKa3aTeNs NpeloMIIeHUs crekia/M3ydeHue H300paXKeHHsI NMPEOMETOB B TOHKOM
JIMH3E
Tema 5.2. BonHoBBIE Coaep:xanue yuedOHOro MaTepuaJia 6

CBOMCTBA CBETaA

1

Wurtepdepennus crera. KorepeHTHOCTh cBeTOBBIX jydeid. MuTepdepeHius B ToHKuX IUieHKaX. [lomockr
paBHo#t ToymmuHEL. Kosbia Hetorona. Vcnonb3oBanue uHTEpQEpeHMH B Hayke U TexHuke. Jludpakuus
cBeta. Jludpaxius Ha menu B mapajuleNbHBIX JiyyaX. Jludpakuuonnas pemerka. Ilonsipusanus cserta.
[Tonspounipl.

I[chepcym CBCTaA. BI/IIIBI CIIEKTPOB. CHCKTpBI HCITyCKaHUA. CHCKTPBI IIOTJIOIICHH . CHeI(TpaJH:HBII‘/‘I aHaJIn3.
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VaeTpaduoneroBoe u HHppaKpacHoe U3MydeHUs. PeHTreHOBCKHeE JTyun. MIX mpupoja u CBOHCTBA.

JlabopaTopHoe 3anaTue Ne 11

Habmoznenue unTepdepeHIum u Audpakiiui ceera

JlaGopaTopHoe 3ansTHe No 12

Habmonenue cnextpos. I'pagyrpoBka CieKTpocKona U OnpeAeICHAE JJIUHBI BOJHBI CIIEKTPAIbHBIX JINHUH.

Pa3nen 6. OcHOBBI
CHenUHAJbHON Teopuu
OTHOCHUTEJILHOCTH

Coaepxanue y4e0HOro MmaTepuaJia

1

VHBapuaHTHOCTE MOAYJSL CKOpOCTH cBeTa B BakyyMe. Iloctymarsl Oiinmreiina. IlpocTpancTBo u Bpems
CIEIUAIBHON TEOPHH OTHOCHUTEIHHOCTH

2

CBs13bp Macchl ¥ HEPrUU CBOOOIHOM YacTUIBI. DHEPIHUsl IOKOSI.

Paznea 7. DieMeHTBI
KBAHTOBOH (U3HKH

20

Tema 7.1. KBanToBas orntuka

Conepxanue y4e0HOIro MaTepuaJjia

1

TemnoBoe uznyuyenue. Pacnpenenenue sHEpruu B CIEKTpe aOCOMIOTHO 4YepHOro Tena. KBaHTOBas rumoresa
M. IInanka. ®otonsl. BHemHui ¢oroanekrpudeckuit apdexr.

BryTpennuit potoaddext. Tunsr poroanementos. JlaBnenue cBera. IloHsTHE 0 KOPITYCKYJISIPHO-BOJIHOBOMH
IIPUPOJIE CBETA.

JlabopaTopHoe 3ansaTue Ne 13

W3mepenue paboTsI BBIX0J1a 3JIEKTPOHA IPH (HOTO3JIEKTpHYECKOM 3 dekTe

Tema 7.2. ®usuka atomMa 1
aTOMHOTO sIpa

Coaep:xanue yue6OHOro MaTepuaJia

1

Pa3BuTHE B3MIAZOB Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CHEKTpax Bojxopoga. OmbITel O.
Pesepbopna. Snepnast monens aroma. Mogens atoma Bogopoja mo H. Bopy

10
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2 I'mnoreza pne Dbpoinsa. CoorHomenue HeompeneneHHocTeil [eiisenOepra. KBaHTOBBIE TIeHEpaTOpEHI.
EcrecTBeHHas paJHOaKTHBHOCTh. 3aKOH PaJMOaKTUBHOTO pacmaa..

3 Croco6bl HaOMIONEHUS W PETUCTPAIlUH 3apsDKEHHBIX YacTHIl. BHOJNIOTHYeckoe AeWCTBHE paguOaKTHBHBIX
HA3JIyYCHUA
4 Crpoenne aromHoro siapa. Jlepext macchl. DHeprusi CBsi3M U yCTOMYMBOCTH aTOMHBIX siiep. Jlenenue

TSKEIIBIX ANEP.

5 IlenHas snepHas peakuus. Ympasisemas IenHas peakius. SnepHsiit peaktop. [lomydenue panoakTHBHBIX
H30TOIOB U UX IPUMEHEHHUE. DJIEMEHTapHbIE YaCTUIIBI

JlabopaTopHoe 3ansaTue Ne 14 2
W3ydeHne TpeKoB 3apsyKEHHBIX YaCTHIL 110 TOTOBBIM (oTorpadusam
KonTpoabnas patora 3a 2 cemectp. 2
Paspea 8. Ipomonus Copnepxxanue yueOHOro MaTepHaJa 4
Bcenennoi
1 Hama 3Be3nnHas cucrema -l'amaktuka. [[pyrue [anaktuku. beckoneunocts Bcenennoit. Ilonsitme o
KocMouiornd. Pacmmpsiromasicss Becenennas. Mogens ropsiueid Beenennoit. CTpoeHue W IMpOUCXOXKACHUE
["ayakTuK.
2 Opomonus 3Be3n. Ilpoucxoxnenue ComHeunoit cucrembl. Tepmosiiepublii  cunTe3. [IpoGnema
TepMosiiepHOH sHepreTikd. DHeprus Conuia u 3Be3/1. TeMHas MaTepus 1 TEMHast SHEPT Ul
CamocronTeabHast pabora 4
KoncynabTanuu 4
HUTOTIO: 164
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3. YCJIOBUs PEAJIM3ALINU ITPOT'PAMMBI ITPEIMETA
3.1. TpeGoBaHusi K MUHHMAJBbHOMY MaTe€pPHAILHO-TEXHUIECKOMY 00ecnedeH o

OcBoenne mporpaMmbl y4eOHOro mpeaMeTa «®@u3mka» TpeOyeT Hamuuus yd4eOHOro
KaObuHeTa QU3UKH.
O6opynoBanue yueOHOro KabuHeTa:
- KOJIMYECTBO II0CAJOYHBIX MECT, COOTBETCTBYIOILIEE KOJIMYECTBY CTYICHTOB;
- pabodee MeCTO Ipeno1aBaTes;
- KOMILIEKT y4eOHO-HATISAHBIX IOCOOHIA IO IPEAMETH:

TU1akaTel: «OU3MUECKUe BETUUNHED, « DyHIaMeHTaIbHbIE KOHCTaHTED), « MeXayHapoaHas
cucteMa exunul] Cy, «Ilepuomndeckas cucrema xumudeckux aneMeHToB [1. V1. MenneneeBay,
TIOPTPETHI BBIIAIOIINXCS YIEHBIX-(DHU3UKOB.

- KOMIUIEKT 3JeKTpocHa0xeHus kabuHeTa (u3uKH;

- mabopaTropHOe 000pyIOBaHHE.

Texuuueckue cpeacTBa 00ydeHuUS:

- TEJIEBU30D;

- BUJICOMarHUTO(OH;

- MYJIBTUMEIUAHBIN IPOEKTOD;

- KOMIIBIOTED C JIMLEH3UOHHBIM IPOTPaMMHBIM 00ECIIEYEHHUEM.

3.2. UadopmannonHoe odecrneueHne 00yIeHUsI

Jns peanusanuu mporpaMMbl OUOMHOTEYHBIH (GOHA 00pa30BaTENFHOW OpraHU3AIMH
JOJDKEH UMETh TeYaTHbIE W/WIIH JJIEKTPOHHBIE 00pa3oBaTeNbHble B HH)OPMAIUOHHBIE PECYPCHI,
PEKOMEHyEMBIE JUISI HCIIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOIIECCE.

3.2.1. IleuyaTHble H3JaHHUA:

1. JmvutpueBa B.®. Ousuxa. YueOHoe mocobue i TexHUKyMoB/mony pen. B.JL
ITpoxodsena, - 4-e uzn. Ctep. - M.: Bricmas mkoia, 2001

2. XKnanos JI.C., XnanoB I'.JI. ®usuka. Y4eOHHUK OIS CPEOHUX CIEIHAIBHBIX YYEOHBIX
3aBeneHud. — M.: Bricmras mkoia, 2007.

3 COopuuk 3amad 1no ¢Qusuke. YdyeOHOe mocoOWe IS CPEeAHHX CIEMUATBHBIX yYEOHBIX
3apenenuii. /Ilox pen. P.A.I'magkooii. — M.: Hayka, 1996.

4. I'mapgxoBa P A, KocopyxoB A.JI. 3amaun u Bompock! 1o ¢usuke: ygebHOe mocodue s

ccy3oB.-Mockaa.: @uzmariut. 2008.

3.2.2. DnaexTpoHHbIe H3AaHHS (IJIEKTPOHHBIE pecypchl)

1. Bupryamenas mkona Kupmmia u Medomus. Meauareka mo ¢usuke. OOO «Kupuimn u
Medoauit», OO0 «Hrro Menua J[xxenepeiinmna», Mocksa, 2005

2. Otkpeitast ¢pusuka.2.6. gacts 1 1 2. 000 «Dusukony, r. Jonrnmpynusrit, 2004

3. 1-C: IlIxona.. BubmuoTeka 3IeKTPOHHBIX HATSIHBIX TocoOuii o ¢pusmke dusnka 7-11 i
[Tox pen. H.K. XannanoBa. OO0 «Jlpodpa» - 3AO0 1-C — 3A0 «HKIIL] ®opmoza —
Anstaupy - PLIU Ilepmckoro I'TY, Mocksa, 2004

4. Bpaxe, P.A. Bonpockl U ympakHeHHS Ha MOHUMaHUE (QHU3UKU [DIEKTpOHHBIA pecypc] /
P.A. Bpaxe. — Dnextpon. nqan. — Carkr-IletepOypr : Jlanp, 2017. — 72 c. — Pexum
noctyma: https://e.lanbook.com/book/92942.

5.  Certun, B.I. MonekynsipHasd (u3uKa B KHU3HHU, TEXHUKE U MNpUPOAE [DIEKTPOHHBII
pecypc] : yuebHOE mocobue / B.I'. CeituH. — OnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2016. — 624 c. — Pexum moctyma: https://e.lanbook.com/book/75531.
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3.2.3. JlonmoHUTEIbHbIE HCTOYHUKH

. Ilepuomuueckue u3aHus:

I'azeta «Poccuiickas razeray
IN'azeta «O0macTHas razera»

. I'myxoBa I'.H., Camoitnenxo ILU., Yenmor A.A. Dusuxa. YueOHUK [UISI TEXHUKYMOB

rymanutapHoro npoduns. /Tlox pex. H.JI.I'myxoBa. — M.: Beicmas mkona, 2004

. Komkua H.U., BacunpumkoBa E.H. Dnementapras ¢usmka CnpaBounumk. M.: Breicmmas

mxona, 2005.
Camoiinenko IL.U., Cepree A.B. CO0pHUK 33124 U BOIIPOCOB Io ¢usuke. M.: Akanemus,
2004.

. Camoiinenko IL.U., Cepree A.B. ®usnka: Y4eOHUK UISI CPEIHUX CHEIUAIBHBIX yUeOHBIX

3aBegeHni. — M.: Akagemus, 2004.

Tapaco O.M. JlaGopaTopHble paboTHl MO (QU3UKE C BOMpOCaMH U 3aJaHUAMU. YdyeOHoe
noco6wue s cryaertoB OY CIIO. Mocksa, @opym-Uudpa-M, 2007

Tpodumona T.U., Dupcor A.B. ®uzuka: 3akoHEI, HopMyIsl, onpenenenus. CpenHee
npodeccuoHanbHOE 00pa3oBanue. YuebHoe nmocodue. uzs. Ipoda. Mockaa. 2006

. Tpodumona T.U., ®upcor A.B. ®uzuka. Pemenus 3anau: yue6Hoe mocobue i cCy30B. —

M.: Ipocpa, 2008.
HuTepHET-pecypcenbl:
www. fcior.tdu.ru
wwww.dic.academic.ru
www.school.edu.ru
www.alleng.ru/edu/phys.htm
www. school- collection.edu.ru
https//fiz.1september.ru
www. n-t.ru/nl/fz
www.college.ru — caiiT kommanuu « OU3UKOHY;
www.college.ru/ fizika
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA IIPEJIMETA

KonTpoms W oOleHKa pe3ylbTaTOB OCBOEHHUS ydeOHOro mnpeamera «Dusmukay
OCYIIECTBISIETCA TMperoJaBaTesieM B paMKaxX TEKYIIEero KOHTPOIsI ¥ IMPOMEXYyTOYHOM
aTTeCTalld WHIUBHIAYAIBHBIX 00pa30BaTE€NBHBIX JOCTIKEHHM —  JI€MOHCTPUPYEMBIX
oOyJaroIquMIcs 3HaHUM, YMEHUH 1 KOMITETEHITUH.

Texyimuiit KOHTPOJIB IPOBOAUTCS MPEMOIABATENEM B MPOIECCE MPOBEACHUS MUCEMEHHBIX
IIPOBEPOYHBIX paboT, 5abopaTOpHBIX 3aHATHH, a TaKKe BBIIOJIHEHUS CTYJIEHTOM
UHIUBUAYAIBHBIX TBOPYECKHUX 3aJaHUN, 3alMUTHl IPOEKTOB. DOpMBI U METOAB KOHTPOJIA,
IIpUMEHSEMbIE IIpenoiaBaTeieM AJIs OLIEHWBAaHUS NPEIMETHBIX pe3yJIbTaTOB, NPEICTABICHEI B
tabnure 1.

OOyueHnue yueOHOMY IpeIMETy 3aBeplIacTCs MPOMEXYTOYHOH aTTecTaruei B Gopme
i depeHnrpoBaHHOTO 3a4eTa.

Jis  Tekymiero KOHTpOJIS H  IPOMEXYTOUHOM  aTTeCTalid IpernofaBaTesieM
paspabareBaroTcss (GoHABl oneHOuHBIX cpenactB (POC), koTopble BKIIOYAIOT B cels
[Ie1aroruyeckrue KOHTPOJIbHO-U3MEPUTENBHBIE MaTepUAIIb], IPEeIHA3HAUECHHBIE IS OIIPENEIICHHUS
COOTBETCTBHS (WJIA HECOOTBETCTBHUS) HHAWBHUAYAIBHBIX OO0pa30BaTENbHBIX JOCTHIKECHHIMA
OCHOBHBIM ITOKa3aTessiM pe3yJIbTaTOB MOATOTOBKY (Tabiuia).

Tabmuma 1

IIpenmeTHbIe pe3yabTaThI 00yYeHHS

®opMBbI 1 METOABI KOHTPOJIS
H OIIeHKH Pe3yJibTAaTOB
o0y4ueHus

1)

2)

4)

6)

7

cOpPMHPOBAHHOCTh TPENCTABICHHH O PONH M MecTe
Gu3MKH B COBpEeMEHHON HAy4YHOH KapTHHE MHPA;
IOHUMaHue (QU3UYECKOH CYIIHOCTH HaOIIOZAaeMBIX BO
BceneHHOl sIBJICHWiA; TOHAMaHWE pONH (HU3UKH B
dopMupoBaHUHM  Kpyrozopa H  (QYHKIMOHATHHOU
IPaMOTHOCTH 4YeJIOBEKa JUIS PEIICHUS NPaKTHIECKUX
3amad;
BJIaJICHUE (HU3HYECKAMHU
3aKOHAaMH H|

¢busnuecKoit

OCHOBOIIOJIAralOIUMHU
HOHSTUSMH,  3aKOHOMEPHOCTSIMH,
TEOPUSIMH;, YBEPEHHOE IIOJb30BaHUE
TEPMHUHOJIOTHEH U CHMBOJIMKOIH;

3) BJIaAC€HUE OCHOBHBIMU METOJaMH HAY4YHOI'O ITO3HAHHUA,

HCIONB3yeMBIMU B (U3HKe: HaOMIOAEHHE, OIKCaHUe,
U3MEpEeHHe, OKCIIEPUMEHT; YMeHHsS o00pabarhiBaTh
pe3yabTaThl U3MEpeHui, oOHapyXHUBaTh 3aBHCHMOCTH
MeXTy  (GU3MYECKMMH  BEIMYMHAMH, OOBSICHSTH
[IOJTyYeHHBIE Pe3Y/IbTAThI U JENIaTh BHIBOIBI;
cOpMHPOBAHHOCTE YMEHHS peIaTh (U3HIECKUE
3a7a9H;

MPaKTUYECKUX PEIICHUN B IOBCEHEBHOM KU3HU,
c(OPMHPOBAHHOCTH COOCTBEHHOH  IMO3MIHUH IO
OTHOIICHMIO K (pru3ndeckoil HHPOpMALUH, IOTydaeMOH
U3 pa3HBIX HCTOYHHUKOB.
cOpMHPOBaHHOCTh CHCTEMBI 3HaHHA 00 obmux

BxongHo# KOHTPOIB

YcrHbIi KOHTPOJIb
(MHIUBUIYATBHBIN,

(bpOoHTANBHEILH).

IToaroroska
[IpE3ECHTaLNMH.

pedeparos,

TectoBbie 3amaHus.

BremosnHaenue
Pa3sHOYPOBHEBBIX 3aJJaHUIA.

5) cOPMUPOBAHHOCTh YMEHHs IPAMEHATH MOTydeHHEle | IAOMOZIEHNe M OUEHKA
3HAHUS IS OOBSCHEHHS YCJIOBHMA IPOTEKAaHUs | BRIIOJHCHHS  MPAKTHYCCKHAX
bu3nyecKuxX SBICHWM B NPUPOJAE W Ui NPHHSATHUS | NEeHCTBHUM.
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8)

9

10)

11)

¢bu3nyeckux 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
NpEACTaBICHUA O  JeHWCTBUM BO  BceneHHOH
(HU3HIECKUX 3aKOHOB, OTKPHITHIX B 3¢€MHBIX YCIOBHSX;
cOpMHUPOBAaHHOCTh ~ yYMEHHS  HCCIENOBaTh U
aHATU3UPOBATh Pa3HOOOpa3HbIe (PU3HUECKUE SIBICHUS U
CBOMCTBa OOBEKTOB, OOBSICHATH NMPUHIUIEI PabOTHl U
XapaKTEepUCTUKA NPUOOPOB U YCTPOHUCTB, OOBACHATH
CBA3b  OCHOBHBIX  KOCMHUYECKHX  OOBEKTOB C
reo(pU3NIECKUMH SBIICHUSIMHY;
BIIQICHUE YMEHHUSMHU BBIIBUraTh TUIOTE3bI HA OCHOBE
3HAHUA OCHOBOIIOJIArafoIIuX buznyecKux
3aKOHOMEPHOCTEM ¥  3aKOHOB, IpOBEPATh  HX
SKCIEPUMEHTAIBHBIME CpeACTBaMU, GOpMYIHUPYS Ieb
HCCIIEJOBAHNS;

BJIaJICHUE METO/IaMHU CaMOCTOSITEIEHOTIO
IUIAaHAPOBAHUS U IIPOBEAEHUS bu3muecKux
OKCIIEPUMEHTOB, OIMCAHUS W aHaIW3a IIOJIyYeHHOM
U3MEPHUTEIBHON uH(popManuy, oIIpe/ieIeHUs

JIOCTOBEPHOCTH IIOJIY4YEHHOTO Pe3yJIbTaTa;

cOpMHpPOBaHHOCTE  YMEHHWH  IPOTHO3UPOBATbH,
AaHAJTM3UPOBATh M OLIEHWBATH IOCIEACTBUS OBITOBOM U
IIPOU3BOICTBEHHON JIEATETFHOCTH YyeJIoBeKa,
CBSI3aHHON C (DU3MUYECKUMH MPOLECCaMH, C TTO3HMIIHM
3KOJIOTHYECKOH 0€30IIaCHOCTH.
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