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1. ObIAS XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YUYEBHOU JUCIHIUITJIMHbI

1.1 MecTo AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl

YyeOHas aucuuruinHa «@U3uKay SIBIsIeTCs 0053aTeIHbHON YacThIO 00I11e00pa30BaTEILHOTO UK
OCHOBHOM 00pa3oBaTesbHOM nporpaMMmbl B cooTBeTcTBHHM ¢ PI'OC mo crenmansnoctn 11.02.15
«NHPOKOMMYHUKANIMOHHBIE CETH U CHCTEMBI CBA3W»

1.2 leab AMCHUNIIMHBI

Copepxanre mporpaMMbl 00I1e00pa30BaTeIbHON AUCHUILINHBL «@U3UKa» HAIMPABJICHO Ha
JTOCTH)KEHHE PE3yJIbTaTOB €€ HM3y4eHHs B cOoOTBeTCTBUHU ¢ TpeboBanmsimu OI'OC COO c¢ yderom
npodeccuonanbHoi HanpasneHHOCTH PI'OC CIIO.

1.3 Ilnanupyemblie pe3yJibTAThI OCBOCHH S THCIMIJIMHbBI

1.3.1 B pamkax mnporpaMMmbl 0011€00pa30BaTeJbHOM JUCHMIUVIMHBI «DuU3MKA»
00yYalOIIUMHCS 0CBAMBAIOTCH JUYHOCTHbIE Pe3yJIbTATHI B YACTH:

1) rpaxx1aHCKOTO BOCIIUTAHHUS:

- cOpMHUPOBAHHOCTb TPAKIAHCKOW TMO3MLIMK OOydYaroIierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00I11eCTBA;

2) NaTpUOTHYECKOTO BOCIIUTAHUSA:

- c(pOpPMHUPOBAHHOCTH POCCUUCKON T'PAKIAHCKOW HMAESHTUYHOCTH, MATPUOTU3MA, YBOXKECHHS K
CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoil, roplocTu 3a cBOM Kpaid, cBo0 Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuuy;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

- OCO3HAHHE TYXOBHBIX IEHHOCTEW POCCUICKOTIO HAPOJa;

4) 5cTeTUYECKOTrO BOCITUTAHHUS:

- DCTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs SCTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

5) (pu3uuecKOro BOCIIUTAHMUS:

- chopMHpOBaHHOCTH 3I0OPOBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO;

6) TpyAOBOTO BOCIIMTAHUSA:

- TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0IIO0HE;

7) DKOJIOTUYECKOTO BOCIIUTAHUSI:

- cpOpMHUPOBAHHOCTH DKOJIOTHYECKOW KYyJIbTYpbl, TIOHMMAaHUE BIMSHUS COIHMAIBHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIIHAIBHOM Cpefibl, 0CO3HAHUE TTI00aTIbHOTO
XapakTepa SKOJIOTUUECKUX MPpooIIeM;

8) eHHOCTH HAYYHOTO MO3HAHUS:

- ¢chopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHON TMpPaKTUKHA, OCHOBAHHOTO Ha JHANOTe KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE.

- OCO3HaHHE LIEHHOCTU HAyYHOU JeATEIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH MPOEKTHYIO U
HCCTIE0BATENbCKYIO ACSITENHPHOCTh MHIUBUIYAJIBHO U B TPYTIIIE.

1.3.2 B pamkax mnporpamMMmbl 0011€00pa30BaTeJIbHOM IUCHMUIVIMHBI  «DuU3MKa»
00y4aIOIUMHUCSH 0CBAMBAIOTCS MeTanpeIMeTHbIe pe3yJIbTaThI:
1)oBnaeHne YHUBEPCATLHBIMHU YUCOHBIMU TO3HABATEILHBIMU JCHCTBHSIMH:
a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
CaMOCTOATENbHO (hOPMYJIHUPOBAThH U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;



YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPABHEHHS, KJIACCU(DUKAIIMA U
00001IECHMS;

OIIPEACIIATh SN ACATCIIbHOCTH, 33]1aBaTh MapaMeTPbl K KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMATPUBAEMbIX SBJICHHSIX;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKH MOCICICTBUI ICITCIbHOCTH;

pa3BHBaTh KPEaTUBHOC MBIILJICHUE IPH PEIICHUH KU3HEHHBIX TIPOOJIeM;

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIQJICTh HABBIKAMHU Y4COHO-UCCIICA0BATEIBCKON U MTPOSKTHOM JIeITEIbHOCTH, HABBIKAMU
paspereHus mpooieM;

CHOCOOHOCTH ¥l TOTOBHOCTD K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHHUS MTPAKTHICCKIX
3ajJa4, MPUMECHEHUIO Pa3IHYHBIX METO/IOB [TO3HAHUS;

OBJIAJICHHE BHJIAMH JICITCILHOCTH T10 MOJIYYCHHUIO HOBOT'O 3HAHMSI, €M0 HHTCPIIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX CHUTYAIHUsAX, B TOM YKCIIC IPU CO3aHHH
y4eOHBIX ¥ COIMATbHBIX IPOCKTOB;

(dbopMHpOBaHKE HAYYHOTO THIIA MBIIUICHHUS, BJIaJICHUC HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMH ITOHATHSIMHU M METO/IaMU;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIC 337291 B 00pa30BaTEIbLHON JICATSIIEHOCTH H
KU3HCHHBIX CUTYaIlUsX;

BBISIBJISATH IIPUYUHHO-CIICCTBEHHBIC CBSI3U M aKTyaIM3UPOBaTh 3314y, BbIJIBUTATh
THIIOTE3Y €€ PEIICHHMSI, HAXOIUTh apTyMEHTBI JJIs I0KA3aTelIbCTBA CBOMX YTBEPIKIACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XO/I€ PEUICHHUS 3a1a4l Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH H3MECHCHHUE B HOBBIX YCIIOBHUSIX;

B) paboTa ¢ nHpopMaIuei:

- BIQAETh HAaBBIKAMH MOJYy4YeHHs WHQPOpPMAIIMM U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATh MOUCK, aHAU3, CUCTEMATU3AIllMI0 U MHTEPIPETAIU0 UHPOPMALIUU
pa3IMYHBIX BUOB U POPM MIPEICTABICHHUS;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HHYOpMAIUU, HHPOPMAIIMOHHOMN 0€301MacHOCTH
JTUIHOCTH.

2)oBJIaJICHUE YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) obmieHue:

- OCYIIECTBISTh KOMMYHHMKAIIMKA BO BCeX chepax *KHU3HH, apryMEHTHPOBAHHO BECTH IHAJIOT,
YMETh CMSIr4aTh KOH(PIUKTHBIC CUTYaIlNH;

0) COBMECTHasl IeITEIIbHOCTh:

- MOHUMATh W UCTIOJIH30BaTh MPEHUMYIIIECTBA KOMAHHOW U HHIUBUIYyaIbHOU PabOTHI;
npeJyIarath HOBBIE MMPOEKTHI, OIEHUBATD UJICH C IMO3UIIMH HOBH3HBI, OPUTHHAIBHOCTH, IPAKTHUECKON
3HaYMMOCTH;

3)oBiajieHNue YHUBEPCATIbHBIMU PETYISTUBHBIMU JI€UCTBUSAMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYUIIECTBIISATh I1O3HABATEIbHYIO JESTENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIEC 337a4d B 00pa30BaTENbHON AEATENIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

0) CAMOKOHTPOJIb:

- JaBaThb OLIEHKY HOBBIM CUTyallUsiIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISAM;

B) YMOITMOHAIbHBIA WHTEJUIEKT, MPEIIToIaralomuii copMUpOBaHHOCTE:

- CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BHJICTH HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATH ce0s1, TOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA.



1.3.3 B pamkax mnporpaMMmbl 00meo0pa3oBaTeJbHONl AUCHMIVIMHBI  «PH3UKA»
00y4alIMMHUCS 0CBAMBAKOTCS NpPeAMeTHbIe Pe3y/bTaThl:

[To ydeOHomMy mpeamery "®usmka" TpeOOBaHHS K NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
0a30BoOro Kypca (pU3UKH JOKHBI OTPAKATh:

1) chopMUPOBAHHOCTH MPEACTABICHUI O POJIN U MeCTe PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOM KapTHHE MHpa, O CHUCTeMOooOpasyromeil poiau (U3MKU B pPa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTWH, O BKJIaJleé POCCUHUCKHUX U 3apyOEKHBIX YUYEHbIX-(HU3UKOB B
pa3BUTHE HAyKW; MOHMUMaHHE (U3MYECKOW CYIIHOCTH HAOIIOJAaeMbIX SIBJICHUW MHUKPOMHDA,
MakpoMHpa U MeraMmupa; MOHUMaHUE POJId aCTPOHOMUHU B MPAKTUUYECKON JESATEILHOCTH YEIOBEKa U
JAIbHEUIIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, POIU (Qu3uku B (OPMHUPOBAHHH KPYyrosopa H
(GyHKIIMOHATFHOW IPaMOTHOCTH YeJIOBEKa ISl pEIIeHUs IPaKTUYECKUX 3a/1a4;

2) chopMUPOBAHHOCTh YMEHHU PacIO3HABATh (hU3MUECKUE SIBICHUS (TIPOIECCHI) U OOBIICHSITH
UX Ha OCHOBE M3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEIHOE IBHU)KEHUE,
cBOOO/IHOE MAaJICHUE TeJl, JBUKEHHUE 110 OKPY>KHOCTH, MHEPLIUS, B3aUMOJICHCTBUE TEl, KOJIeOaTeIbHOE
JIBUKEHHE, PE30HAHC, BOIHOBOE JBWXKeHHE, auddy3us, OpOyHOBCKOE MABMKEHHUE, CTPOCHHE
KHUJIKOCTE W TBEPIBIX TEJ, M3MEHEHHE O0beMa Tell NMPHU HarpeBaHWM (OXJIAXKICHUH), TETIOBOE
paBHOBeECHE, UCTIApEHUE, KOHJICHCAIHs, MJIaBJIeHUe, KPUCTAJUIU3AIlHs, KUIIEHUEe, BIaXKHOCTh BO3/1yXa,
CBSI3b CPEHEN KHHETUUECKON SHEPrUH TEIIOBOTO JIBUKEHUS MOJIEKYJ C a0COJIFOTHOM TeMIIepaTypoi,
MOBBILIICHUE JIABJICHHS ra3a MpH €ro HarpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXAY HapaMeTpamu
COCTOSIHMSI Traza B M30MpOLECcCcax; D3JEKTpU3alus Tell, B3aUMOJEHCTBUE 3apsiioB, HarpeBaHUe
MPOBOJAHMKA C TOKOM, B3aUMOJEHCTBUE MArHUTOB, OJJIGKTPOMATHUTHAs WHIYKIHS, JIeiCTBHE
MAarHuTHOTO TOJIS HA TTPOBOJHUK C TOKOM M JBWIKYIIMICS 3apsiji, dJIEKTPOMarHUTHbIC KOJeOaHUus U
BOJIHBI, NPSMOJMHEHHOE paclpocTpaHEHHE CBETa, OTPaKEHUE, MpeloMIIeHUEe, WHTepQepeHIus,
mudpakuus W TOJISpH3alMs CBETa, AMCIEpCUsi cBeTa; (OoTodIeKTpuyeckuii 3¢ (deKT, CBETOBOE
JaBJICHUE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJIOPO/A, €CTECTBEHHAs U MCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

3) BIajeHWE  OCHOBOIMOJAraloUMMH  (DU3HMUECKUMU  TOHATUSMH U BEIHYHMHAMU,
XapaKTEePU3YIOMUMUA  (PU3UYECKHUE TPOIECChl  (CBA3AHHBIMH C MEXAaHUYECKUM JBUIKEHUEM,
B3aMMOJICIICTBHEM TeJlI, MEXaHWYECKUMHU KONeOaHWSIMH U BOJHAMH; aTOMHO-MOIIEKYJISPHBIM
CTPOCHHUEM BEIECTBA, TEIUIOBHIMH TMPOIIECCAMH; DJIGKTPUUECKUM W MAarHUTHBIM  TOJISIMH,
ANEKTPUYECKUM TOKOM, SJICKTPOMArHUTHBIMH KOJ€OaHUSMU M BOJTHAMM, ONTHUYECKUMU SIBJICHUSIMU;
KBAaHTOBBIMH SIBIICHUSIMH, CTPOCHHEM aToMa M aTOMHOTO sapa, pPaJdO0aKTUBHOCTHIO); BIIaJIEHUE
OCHOBOIIOJIAraloIIMMHU aCTPOHOMUYECKUMHU MMOHATUSIMH, O3BOJISIFOUIMMHU XapaKTepU30BaTh MPOLIECCHI,
MIPOUCXOJISIINE Ha 3B€3/1aX, B 3BE3/IHBIX CHUCTEMAX, B MEKTaJIaAKTUUECKOM cpefie; ABMKEHNE HEOECHBIX
TEJ1, DBOIIOLIMIO 3Be311 U BCeleHHOI;

4) BrazieHNe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMU (3aKOH BCEMHUPHOTo Tsrotenus, I, Il u
III 3axoHpl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA,
MPUHIUIT  CYMEPIO3UIIMK CUJI, TPUHIUI PABHONPABHOCTH WHEPIUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPHI0 CTPOEHUs BEIIECTBA, Ta30Bble 3aKOHbI, IEPBBIA 3aKOH
TEPMOJUHAMUKH; 3aKOH COXpaHEeHUsI SJIEKTPHUUECKOro 3apsaa, 3akoH Kynona, 3akon Oma a5 yyacTka
uenu, 3akoH Owma Juisi TOJHOM 3JieKTpudeckodl umenu, 3akoH Jxoyns - JleHuma, 3akoH
JJIEKTPOMArHUTHOW  WHIAYKIUM, 3aKOH  COXpPAaHEHWS  DHEPruHM, 3aKOH  MPSIMOJUHEHHOTO
pacnpoCcTpaHEHHUs CBETa, 3aKOH OTPAXEHUsI CBETAa, 3aKOH IMPEJIOMIICEHUSI CBETA; 3aKOH COXpPaHEHUs
SHEPTUH, 3aKOH COXpPAaHEHUS HMIIyJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHUsI MAacCOBOr0 YMCIIA, MOCTyJaThl bopa, 3aKOH paauoOakTHBHOIO paclajia); YBEPEHHOE
HCIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaln3e (PU3N4ecKux SBJICHHUH U IPOLECCOB;

5) yMeHHe YYMTHIBATH TPAHUIBI TMPUMEHEHHS H3yUYEHHBIX (U3UUECKUX MOJIEICH:
MaTepuaigbHas TOYKa, MHEepLHUalbHAas CUCTEMa OTCYETa, MJealbHBbIA ra3; MOJENIU CTPOCHHS Ta30B,
KUJKOCTEH U TBEPABIX TeJl, TOUCUHBIN SJIEKTPUUECKHUI 3apsij, siiepHas MOJENb aTOMa, HYKJIOHHas
MO/I€JIb aTOMHOTO si/Ipa NP PeIeHUH PU3NYECKUX 3a]a4;



6) BiIaJcHHE OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHS, HWCIOJIB3yeMbIMH B (DU3HKE:
MIPOBOJIUTH MPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3NYECKHX BETMYMH, BEIOMpas ONTHUMAIbHBIN CIOCO0
WU3MEPEHUsI W UCHONB3Yys HW3BECTHBIC METOJABI OLEHKU MOTPEUIHOCTeH HW3MEpEHH, MPOBOIUTH
WCCIIC/IOBAaHNE 3aBUCUMOCTEH (IM3WYECKHX BEIUYMH C HCIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH,
OOBSICHATH TIOJYYCHHBIC PE3YJIbTAThI, UCTIONB3Ysl (U3NUECKUE TCOPHH, 3aKOHBI M MOHSITHS, U JIEIaTh
BBIBOJIbI; COOJIOAATh MpaBmia Oe30MacHOro Tpyda NpU IPOBEACHUU HCCIEAOBAaHUI B pamKax
Y4eOHOT0 IKCIIEPUMEHTA U yUeOHO-HCCIIeIOBATEIIbCKOM JACATEIBHOCTH C UCTIOIh30BaHUEM I (PPOBBIX
M3MEPUTENIBHBIX YCTPOUCTB M J1a00OpaTOPHOrO 000pyAOBaHMs; CHOPMUPOBAHHOCTD MPEICTABICHUN O
METO/axX MOJYYCHUS] HAyYHBIX ACTPOHOMUYECKUX 3HAHUH;

7) cOpMUPOBAHHOCTh YMEHHs pEIIaTh PACUCTHBIC 3a7aud C SBHO 3aJaHHOW (U3UYECKOU
MOJICJIbIO, HCIONB3Ysl (U3NYECKHE 3aKOHBI M MPHUHIUIBI;, HAa OCHOBE aHAIM3a YCIOBHS 3aJaud
BBIOMPATh (PU3NUECKYIO MOJIEIb, BBLACTATH (PU3HUECKUE BETUUUHBI U (POPMYIIBI, HEOOXOAMMBIE Ui €€
pellieHusI, TPOBOJWTh pAacueThl M OLEHUBATh PEATBHOCTh IIOJIYYEHHOTO 3HAueHHs (U3NUYECKOM
BEJIMYMHBI; PElIaTh KayeCTBEHHBIC 3a7aud, BBHICTPAWBasl JIOTMYECKH HEMPOTUBOPEUHMBYIO EMOYKY
paccyXJICHHI ¢ ONOPON Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUCCKUEC SBIICHHSI,

8) copMHUPOBaHHOCTH YMEHHS MPUMEHSTH MOJYUYCHHBIC 3HAHHUS JUIS OOBSCHEHHS YCIIOBHMA
NpOTeKaHus (U3UYECKUX SBJICHUH B TPUPOAE M JIJIS TPHHATUS MPAKTUYCCKUX PEIICHHH B
MTOBCETHEBHOM JKM3HU ISl 00ecredeHns: Oe30MacHOCTH NP 0OpaleHnH ¢ OBITOBBIMU MPpHOOpaMH U
TEXHUYCCKHMMHU YCTPOWCTBAMHU, COXPAHCHHS 3J0pOBbS W COONIIOJCHHS HOPM SKOJIOTHYECKOTO
MOBEJICHHSI B OKPYXKAIOIIECH Cpejie; MOHUMaHue He0OXOAMMOCTH PUMEHEHHS JOCTIKEHHIH (PU3UKU U
TEXHOJIOTUH JUTsl PAIIMOHATIBHOTO TIPUPOJIOTIOIB30BaAHUS;

9) chopmupoBaHHOCTH COOCTBEHHOW TO3WIIMU 10 OTHOIICHUIO K (pr3Mveckod MHQOpMAIHH,
MOJTy4aeMO# M3 Pa3HbIX MCTOYHHMKOB, YMEHHUH HCIIOJIb30BaTh IM(POBBIC TEXHOJIOTMU JUIS MOMCKA,
CTPYKTYPUPOBaHUS, HWHTEPHpPETAlMd H  TPEACTABICHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
nH(pOPMAIINY; Pa3BUTHE YMCHHI KPUTUYECKOTO aHAJIKM3a M0JydaeMoi HHpopMaliuu;

10) oBnameHwe yMmeHHsIMH pabOTaTh B TPYIIE C BBHIMOJIHEHHEM PA3IHMYHBIX COLUAIBHBIX
poJIcii, MJIAaHUPOBATh PAdOTy TPYIIIBI, PAIMOHATIBHO PACIPEIENIATh ICATCIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OIEHWBATh BKJIAQJ KaXIOT0O W3 YYAaCTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoit MpoOIeMsl;

11) osnagenue (cHopMHpPOBAHHOCTH MPEACTABICHUII) MNpaBUIaMH 3alUCH  (PU3HYECKUX
dbopMyn penbeHO-TOUEHHON cucTeMbl 00o03HaueHuil JI. bpaiins (ans ciembix U ClaOOBHAAIINX
00yJaronumxcsi).

12) cghopmuposannocms nonumanus ponu Gu3uKy 6 IKOHOMUYECKOU, MEXHOI02UYECKO,
COYUATLHOU U IMUYECKOU chepax OessmenbHOCmU Yel08eKd, POU U Mecma QU3UKU 8 CO8PEMEeHHOU
HAYYHOU KapmuHe Mupa, poiu aCmpoHOMUU 8 NPAKMUYECKOU 0esimelbHOCMU Yelo8eKd U
oanbHeuuemM HayyHO-MexXHUYeCKOM pa3eumuu;

13) chopmuposannocmev cucmemvl 3HAHUL O QUIUYECKUX 3AKOHOMEPHOCMSIX, 3AKOHAX,
meopusx, Oelcmsylowux Ha YPOGHAX MUKPOMUPA, MAKPOMUPA U Me2amupd, NpeoCcmasieHuti o
sceobujem xapakxmepe Gu3uiecKux 3aK0H08; NPeOCmAagieHUull 0 CMpPYKmype noCmpoeHusi (uuieckoll
meopuu, Ymo NO360JUM OCO3ZHAMb POJb PYHOAMEHMANbHBIX 3AKOHO8 U NPUHYUNOE 8 COBPEMEHHbIX
NpeocmaesieHusx o npupooe, NOHAMb 2SPAHUYbL NPUMEHUMOCMU Meopull, BO3MOMCHOCIU UX
npumenenust 0Jisk ONUCAHUS eCIeCBeHHOHAYUHBIX ABTIEHULL U NPOYECCcos;

14) cpopmuposannocme ymenus paziuvame ycio8us NPUMEHUMOCMU MOOelel (u3uyecKux
men U NpoYeccos (AGNeHull). UHEePYUAIbHAS ~CUCmeMd Omcuemd, MAamepuailbHas mouKd,
PABHOYCKOpEeHHOe 08udicenue, c80000HOe nadeHue, abCONOMHO ynpyeas oepopmayus, adOCOIOMHO
ynpyeoe u aOCONOMHO Heynpyeoe CMOJKHOBEHUs, Mooelell 2a3d, JHCUOKOCMU U  MEepo02o
(Kpucmaniuuecko2o) mena, UOearbHo20 2a3d, MoyYeyHvlll 3apsad, 0OHOPOOHOe NeKmpuieckoe noie,
00HOPOOHOE MACHUMHOE NoJle, 2APMOHUYECKUE KONeOaHUsl, MAmeMamuiecKutl MasmHuK, UOeaibHblll
NPYIHCUHHBLU MAAMHUK, 2APMOHUYECKUE BOIHbL, UOedbHbI KOIeOamenbHblll KOHMYpP, MOHKAsL TUH3A,
Mooenell amoma, AMmoMHO20 A0pA U KBAHMOBOU MoOenu ceemd,

15) cghopmuposanrnocme ymenus 006vacHAMb 0COOEHHOCMU NPOMEKAHUS PUULECKUX ABTIeHULL:
MexaHuyeckoe O08UdCeHUe, MeNnni08oe OBUINCEHUe Hacmuy 6euecmsed, meniosoe pagHosecue,
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OpoyHOBCKOe  O8udceHue, ouggysus, ucnapenue, Kunewue U KOHOEHcAyus, NideleHue u
KPUCMAIIu3ayus, HanpagieHHoCMsb mMenjionepeoayu, d1eKmpuzayuu mei, 3KEUNOMEHYUATbHOCIU
NOBEPXHOCMU  3APSICEHHO20 — NPOBOOHUKA,  INEKMPOMACHUMHOU — UHOVKYUU, — CAMOUHOVKYUL,
3A8UCUMOCU CONPOMUBILEHUS NOYNPO8OOHUK08 "p-" u "n-munos" om memnepamypul, pesonauca,
unmepghepenyuu 80aH, Oupparyuu, OUCnNepcul, NOIH020 6HYMPEeHHe20 OompaxjceHus, omospgexm,
@u3sureckue NPUHYUNBL CNEKMPAIbHO20 aHanu3a u pabomol nazepa, "arvgha-" u "6ema-" pacnaowvi
s0ep, eamma-uziyueHue saoep;

16) cghopmuposannocmo ymenuti npumeHams 3aKOHbl KIACCUECKOU MEXAHUKU, MOLEKYIAPHOU
Qusuku u mepmMoOUHAMUKY, INEKMPOOUHAMUKU, KBAHMOBOU QUIUKU O AHAIU3A U OOBACHEHUS.
AGNEHUN  MUKPOMUDA, MAKPOMUPA U Me2amMupa, paziuyame YCiosus (epanuysi, o06aacmu)
NPUMEHUMOCTU (DUBUYECKUX 3AKOHO8, NOHUMAMb 8Ceodwull xapakmep (QyHOAMEeHmMAalIbHbIX 3AKOHOG
(3aKOH COXpaHeHUus MeXaHudeckou JHepeull, 3aKOH COXPAHEeHUs UMNYIbCd, 3AKOH 6CEeMUPHO20
Ms2OMeHUsl, Nepeblil 3aKOH MEPMOOUHAMUKU, 3AKOH COXPAHEHUs. DNeKMPUYECKO20 3apsaod, 3aKOH
COXpaHenus dHepeuu) U O02PAHUYEHHOCMb UCHONb306AHUA YACMHLIX 3AKOHOS8, AHAIUUPOBANb
Quzuueckue npoyeccvl, UCNOIL3Y OCHOBHble NOJONCEHUS, 3AKOHbL U  3AKOHOMEPHOCMIL,
OMHOCUMENbHOCIb — MEXAHUYECKO20 — OBUMNCEHUs,  (POpMYIbl  KUHEMAMUKU — PABHOYCKOPEHHO2O
osuicenust, npeobpazoeanusi lanunes 0ns ckopocmu u nepemeweHus, mpu 3axkona Hviomona,
npunyun omuocumenvuocmu I anunes, 3aKoH 8CeMUPHO20 MA2OMEHUs, 3AKOHbI COXPAHEHUSL UMNYTbCA
U MeXaHuueckou SHepeuu, C613b padomvl CUNbl C UBMEHEHUEeM MeXAHUYECKOU SHepeuu, YCl08Us
pasHosecusi meepoo2o meia, Cé:A3b 0aGleHUs UOedAbHO20 2a3d CO CPeoHell KUHeMUYecKou dHepauell
MENI068020 OBUICEHUSI U KOHYEHMpayuel e20 MOIeKYl, C653b MeMNepamypvl 6euecmed co cpeoHell
KUHemUu4ecKoll dHepeuell e2o 4acmuy, céa3b 0asieHus U0eaibHO20 2a3a ¢ KOHYeHmpayuelu MoaeKyn u
eco memnepamypotl, ypaenenue Menoeneesa-Knanetipona, nepsviii 3aKoH MepMOOUHAMUKU, 3AKOH
COXpaHenus dHepeul 8 Mens08blX Npoyeccax, 3aKOH COXPAHEHUsI INEeKMPUYECKO20 3apadd, 3AKOH
Kynona, nomenyuanoHocms 31eKmpocmamuyeckoeo nojs, NPUHYUN CYREPROZUYUU IIeKMPUYECKUX
nozeu, 3akona Kynoua, 3axonvr Oma Ons yuacmka yenu u Oas 3AMKHYMOU I1eKMPUHECKOU yenu,
3axkon  [locoyns-Jlenya, 3aKoH INeKMPOMACHUMHOU UHOYKYuu, npasuio Jlenya, nocmynamol
CNeyuanbHol meopuu OMHOCUMETbHOCMU DUHWmelna, ypasnenue Junwmelna oasa pomosghghexma,
nepaulil u emopoi nocmynamsl bopa, npunyun neonpedenennocmu Ietizenbepea, 3aKoH coXpaHeHust
3apsa0a, Macco8020 YUCLA U IHEPIUU 8 AOEPHBIX PeaKyusx, 3aKOH PAOUOAKMUBHO20 pACNAOd,

17) cgopmuposannocms  ymeHull NPUMEHSMb  OCHOBONOAALAIOUWUE  ACMPOHOMUYECKUE
NOHAMUSA, Meopul U 3aKOHbl Ol AHAIU3A U 0DBACHEHU QUIUYECKUX NPOYECCO8 NPOUCXOOAUWUX HA
36€300X, 8 36€30HbIX CUCMEMAX, 8 MENCCANAKMUUECKOU Cpede; OBUNCEHUST HeDeCHbIX mell, I80TIOYUU
36e30 u Bcenennoii;

18) cihopmuposanrnocme ymenuti ucciedosams u AHAIUUPOBAMb PASHOOOPA3Hble uzuuecKue
A6NEHUs U CBOUCMBA O00BLEKMO8, NPOBOOUNMb CAMOCMOAMENbHbIE UCCIEe008AHUSL 8 DeasbHbIX U
J1aOOPAMOPHBIX YCIOGUSAX, YUMAMb U AHATUZUPOBAMb XAPAKMEPUCMUKYU NPUOOpPO8 U YCMmpoucms,
00BACHAMb NPUHYUNBL UX PAOOMbL,

19) cpopmuposannocme npedcmasnenuti 0 Memooax NOAYYeHUs HAYYHBIX ACTPOHOMUYECKUX
3HAHUL, BlA0eHUe YMEHUAMU CAMOCMOSAMENbHO (QOPMYIUPOBAMb Yelb UCCIe008aHUS (NPOeKma),
8b10GUCAMNb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUIUUECKUX 3AKOHOMEpHOCmeU U
3aKOHO8, NpOBEPsMb UX IKCHEPUMEHMALbHbIMU —CPeOCmeamu,; NIAHUPO8Ams U  NPOBOOUMb
Qusuyeckue 9KCnepuUMeHmyl, ONUCLIBAMb U  AHAIUUPOBAMb NOJVYEHHYIO NPU  GbINOJIHEHUU
IKCHepUMeHma UHPOpMayuro, onpeodesims 00CMOBEePHOCHb NOJYHEHHO20 Pe3yIbmamad,

20) cghopmuposannHocms ymenus pewiams pacuemuvlie 3a0a4u C A6HO 3A0AHHOU U HESA8HO
3A0aHHOU PU3UYECKOU MOOeNbl0: HA OCHOBAHUU AHANU3A VCIA08UL 8bIOUpamsb huzuieckue mooen,
omeeyaioujue mpeoo8aHUusAM 3a0ayu, NPUMEHAMb HOPMYbl, 3AKOHbL, 3aKOHOMEPHOCIU U NOCHYIAMbl
Quszuueckux meopuil Npu UCNOIb308AHUU MAMEMAMUYECKUX MEMOO08 peuleHus: 3a0ad, nposoouns
pacuemsvl HA OCHOBAHUU UMEIOWUXCA OAHHBIX, AHATUZUPOBAMb De3VIbMAamsl U KOPPEeKMUposams
MemoObl  pewleHUusi ¢ YY4emom NOJIYHEHHbIX pe3Vibmamos; peuamv KauyecmeeHHvle 3a0ayl,
mpebylowue npuMeHeHusi 3HAHUN U3 PA3HLIX paA30eN08 WKOIbHO20 Kypca @QU3UKU, a makice



uHmMezpayuu 3HaHUl U3 Opyeux npeomMemos eCmecmeeHHOHAYYHO20 YUKIA: BbICIMPAUBAMb JI02UYECK)IO
YenouKy paccyicoeHull ¢ ONOpou Ha U3y4eHHble 3aKOHbl, 3AKOHOMEPHOCMU U u3udecKue sA81eHUs,

21) cghopmuposarnnHocmv ymeHull AHATUZUPOBAMb U OYEHUBAMb NOCAeOCMBUs ObIMOBOU U
NPOU3600CMEEHHOU O0esIMeNbHOCMU YeN08eKd, CEA3AHHOU C QU3UYECKUMU NpoYeccamu, ¢ NO3UYuil
9KOI02UYECKOU Oe30NACHOCMU,; NPeOCMABIeHU O PAYUOHATLHOM NPUPOOONONIb308AHUU, d MAKHCE
PA3YMHOM  UCHONb308AHUU OOCMUNICEHULl HAYKU U MEXHONo2Ull 01 OdlbHelulee0 pa3eumus
yenoseyecKoeo obuecmaea,

22) osnadeHnue pasiuyHblMu CROCOOaMU pabomul ¢ uHpopmayueli puzuuecko2o co0epiIcanus ¢
UCNONb308AHUEM COBPEMEHHBIX UHMOPMAYUOHHBIX MEXHOIO0UN, pPA38UmuUe YMEHUll KPUmuiecko2o
AHAU3A U OYEHKU OOCMOBEPHOCIU NOIYYAEMOU UHDOpMayul,

23) oenadenue OpeaHU3AYUOHHBIMU U NO3HABAMENbHLIMU YMEHUAMU CAMOCHOSMENLHOZO
npuodpemenus HOBbIX 3HAHUL 8 Npoyecce 6bINOJIHEHUs NPOEKMHLIX U YUeOHO-UCCIe008aAMeNbCKUX
pabom, ymMeHusMu pabomams 6 2pynne ¢ GblNOJHEHUEM PA3TUUHBIX COYUALHBIX POaell, NIAHUPOBAMD
pabomy 2pynnvl, DAYUOHAILHO pACHpeOensams O0esimelbHOCMb 8 HeCMAHOAPMHBIX CUMYayusx,
A0EKBAMHO OYEHUBAMb 6KIAOD KANCO020 U3 YUACMHUKOE 2PYNNbL 8 peuleHue paccmampueaemou
npooemol;

24) cgopmuposannocmsy momusayuu K 0yoyueri npogeccUuoHAIbHOU OesamelbHOCmU No
CReyuanbHOCMAM PU3UKO-MEXHULECKO20 NPOGhUAL.

1.3.4 B pamkax nporpaMmbl y4e0HOH JUCHUTLUINHBI 00y4AIOIIUMHUCS 0CBAHBAKOTCS JUYHOCTHBIE
pe3yabtathl (JIP) B coorBercTBHE ¢ TpedoBanusamu @I'OC CIIO no cneuunaasnoctu 11.02.15
«NHPOKOMMYHUKAIMOHHBIE CETH U CHCTEMBI CBA3ZM»

JIN4YHOCTHBIE pPe3yJIbTaThl Kon imyHOCTHBIX

peanu3anuy NporpaMMbl BOCIIHTAHUS pe3yJIbTaToB

(Oeckpunmopbwt) peajau3zanuu

NPOrpamMMsbl

BOCIIUTAHUS
Oco3zHarouuii ceds rpax JaHMHOM U 3allIUTHUKOM BEIMKON CTpaHbl JIP 1

[IposiBnsromniAc W JEMOHCTPUPYIOLIIMM  yBaXXEHHWE K JIIOAAM  TpPYyZa,

OCO3HAIOIIMK  LEHHOCTh  cOOCTBeHHOro  Tpynaa. Crpemsumiics K JIP 4

(hopMHUPOBaHHIO B CETEBOM cpefie JUYHOCTHO M TPO(EeCcCCHOHATBLHOTO
KOHCTPYKTHBHOTO «IIH(POBOTO CIIe1a»

1.3.5 Coanep:xanue (ucuuninHbl «®U3NKa» OPUEHTHPOBAHO HA MOATOTOBKY 00Y4YaIOIIMXCH K
OCBOEHHIO NMPodeccuoHAIBLHBIX MOAYJIel mo cnenuaibuocTu 11.02.15
«H(}pOKOMMYHHKAIIMOHHBIE CETH U CHCTEMBI CBSI3I

U OBJaJeHHI0 podeccnoHanbHbIMU KomneTeHuusamu (I1K):

I[IK 1.3. AnmuHHCTpUpOBaTh HH(OKOMMYHHMKALIMOHHBIE CETH C HCIIOJIB30BAHUEM CETEBBIX
IIPOTOKOJIOB.

I1K 3.1. BeiABIATH YIpo3bl U ySI3BUMOCTH B CETE€BOI MH(PACTPYKTYpEe C UCIOIb30BAHUEM CHUCTEMBI
aHaJIM3a 3aIlUIIEHHOCTH.

1K 4.2 Opranu3oBsiBaTh pabOTy MOAYMHEHHOTO MIEPCOHATIA.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOMH TUCHMILINHBI M BUAbI Y4e0HOIT padoThI

Bup yuedHoii paboTbl

O0BeM B yacax

O01beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIHIIMHBI 173
BT. U..

- TEOPETUYECKUE 3aHATHUS 102
B TOM 4HCIIe TPodhecCHOHAIbHO OPUEHTUPOBAHHBIE TEOPETUYECKUE 18
3aHSITHS

- IPAKTUYECKHUE 3aHATU (€CIIH IIPELYCMOTPEHO) 40
B TOM 4YHCJIEe IPOPECCHOHATHFHO OPHEHTUPOBAHHBIE TPAKTHYECKHE 4
3aHATUS

- caMocCTosTeNbHas paboTa 9
IMpomexyTounasi arrecTanus (3IK3aMeH) 22




2.2. TemaTnveckuii IJIaH U co/iep:KaHue y4eOHOH TUCHMILVINHBI «PH3UKa»

HaumeHoBaHue pa3ieioB U Conep:xanue y4eOHOro MaTepuasia u (popMbl OpraHU3alMH eI TeJbLHOCTH 00y4aoImMuXcs OoBbem
TeM B
yacax
1 cemecTp 92
Pa3znen 1. Mexanuka 27
Tema 1.1 Beeaenmue. Conep:xanue 3
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IePKaHUe 2
1 ®duzuka Kak Hayka. Metoasl HayyHoro no3Hanusa. dusmka - ¢yHIaMeHTalbHas Hayka o mpupone. Hayunble
METOABI TIO3HAHUS OKpY’KAlomero Mupa. Poib 3KCIepUMEHTa M TEOpUH B MpoOIecce IMO3HAHUS TPUPOIBI.
MonenupoBanue siBieHU U 00beKTOB mpupoabl. Hayunsle runoressl. Llenn u 3amaun Gu3MKM NpU OCBOSHUU
crnenuatbHOCTU. PoJib MH(MOpMAIIMOHHBIX TEXHOJOTHHA B Ipoliecce n3ydeHus (HU3NKU
Homammaee 3ananue: Padora ¢ yueOnukom [ 1] BBenenue; moarotoButs coodtieHne: «Poib aKCiepruMeHTa ¥ TEOpUHU B
MIPOLIECCE MO3HAHUS TPUPOJIBI»
CamocrosiTeibHasg padora 1
BrinonHenue foManiHeil TBOpUECKOi paboThl
Tema 1.2 YpaBHeHus Coaepxanue 2
IPSIMOJINHEHHOTO 1 MexaHnueckoe ABMKEHHE U ero OTHOCUTEIbHOCTh. HabmroieHne u onucaHue pa3inyHbIX BUI0B 2
PaBHOMEPHOTO JIBMXKEHUS MEXaHUYECKOTO JIBHYKCHUSI.
Jlomarsee 3ananue: Pabora ¢ yueOnukom [1] §1 -7
Tema 1.3 PaBHoyckoperHoe | CoaepxxaHue 3
JBIDKEHUE 1 | IpoBesieHne SKCIIEPUMEHTANBHBIX HCCIIEIOBAHMIT PABHOYCKOPEHHOTO JIBIKCHHS TElT 2
Jlomaninee 3ananue: Pabora ¢ yuebuukom [1] §8-14
CamocrosiTesibHas pabora 1
Perienue BapuaTUBHBIX 33/1a4 U yIIPaKHEHHH
Tema 1.4 JIpmwxenue mo Conep:xanue 2
OKPYKHOCTH C ITOCTOSIHHOM 1 LlentpocTpemutensHoe yckopenue. [IpoBeaeHne s3kcrepuMeHTaIbHBIX UCCIIE0BaHUI TBUKEHUS TET 110 2
10 MOAYJIIO CKOPOCTBIO OKPY>KHOCTH
Jlomamnee 3aganne: Pabora ¢ yaueOnukom [1]§15
Tema 1.5. 3akonsl quHamuku | Coaep:kaHue 3
1 [Ipunnunn cynepno3unuu cwil. MHepuuansHele cucteMsl oTcueT. [IpoBenenue sxkcnepumenta. [Ipuanun 2

otHocuTenbHOCTH ["anunes. [IpocTpancTBO U BpeMs B Ki1accuueckoil Mexanuke. HaOmronenue u onucanue
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B3aI/IMOI[eI7ICTBI/ISI TeJl U OOBSICHEHHE 3TUX SIBJICHHH HA OCHOBE 3aKOHOB ANHAMUKHU U 3aKOHa BCEMHUPHOI'O
TATOTCHHA. HpOBeI[eHI/IC OKCIICPUMEHTAJIBHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B3aHMOHeﬁCTBHﬂ TCI

HpaKTI/I‘-IeCKOC IMPUMCHCHUC (bI/IBI/I‘-IeCKI/IX 3HAHUH B HOBCGI[HCBHOP’I JKU3HU OJ1d y4€Ta: MHCPTHOCTH TCII U TPCHUA
IIpH ABVXXCHUHU TPAHCIIOPTHEIX CPEACTB, pE30HAHCA

Jlomamaee 3ananue: Pabora ¢ yaeOnukom [1]§18 - 25

CamocTosiTesibHasi padoTa

PemreHne BapuaTUBHBIX 3324 U YIPAKHECHUN

Tema 1.6 3akoH
BCGMI/IpHOFO TATOTCHUA

Conep:kanue

HpO(l)eCCI/IOHaJIbHO OPHUCHTHPOBAHHO€ COACPKAHUC

1 Cunbl B MEXaHUKE: TSDKECTH, YIIPYrocTH, TpeHus. Bec u HeBecomocTs IIpoBenieHre s3KkcriepuMeHTaIbHBIX
ucclieioBaHuii cBoOoiHOro najaeHus. [IpoBeneHne 3KCepuMEeHTaAIbHBIX UCCIIEJOBAaHUI CBOOOAHOTO MaJJCHHUS.
[TpakTHyeckoe mpuMeHeHne (PU3MUECKUX 3HAHUH O 3aKOHAX COXpaHEHHs B MPO(eCcCHOHATBHON IEATEIIbHOCTH

Jlomamiaee 3aganue: Pabora ¢ yueOHukoMm, pemenue 3anad [1]§27 — 30

JlabopaTopHas padora

1 ‘ I/ISMepeHI/Ie MaCChI TCJIa MCTOAOM I'HAPOCTATUYICCKOI'O B3BCIIMBAHU S

Tema 1.7 3akoHbl
COXPAaHEHHUS UMITYJIbCA U
MEXaHUYECKON YHEPTUn

Conep:xanue

1 Hcnonb30BaHue 3aKOHOB MEXAHUKHU J1s1 OOBSICHEHHS! IBUKEHUSI HEOSCHBIX T€N U Ul Pa3BUTUS KOCMUYECKUX
nccnenoBanuil llpakTnyeckoe NpuMEHEHNE 3aKOHOB COXPAHEHHUsI SQHEPTMHU U UMITYJIbCA ITPU IEUCTBUU
TEXHUYECKHUX YCTpoicTB. [IpakTHueckoe npuMeHeHne GU3NIECKUX 3HAHUH B MTOBCETHEBHOM JKU3HU 3aKOHOB
COXpaHEHUs SHEPTHH U UMITYJIbCA IPU ICHCTBUM TEXHUUYECKUX YCTPOUCTB.

Jlomaninee 3ananue: Pabora ¢ yueonukom [1] §40 -47

Tema 1.8 MoMeHT cHIbI

Conepxanue

1 VYcnoBust paBHOBecus TBeporo Tena. HabmrogeHune u onvcanne paBHOBECHS TBEPIOTO Tea, 00BICHEHHUE STOTO
SIBJICHUS] HA OCHOBE 3aKOHA BCEMUPHOTO TATOTEHMsI, 3aKOHOB COXPAHEHHUs UMITYJIbCa M MEXAHUYECKOW SHEPIHUH.

Jlomarnee 3aganue: Pabora ¢ yueOnukom, pemienne 3amaa4 [1]§ 9,10)

Tema 1.9 Mexanuueckue
KOJIeOaHUA

Conepxanue

1 AMIUIMTY A, IEPHOJ], YacToTa, pa3a KosebaHuil. Y paBHeHHE rapMOHHYECKUX KosiebaHuil. CBoOOIHbIE U
BBIHYKJICHHbIE KosieOaHus. Pe3onanc. ABTokoaeOaHMs.
[IpoBeeHNE IKCIEPUMEHTAIBHBIX HCCIIEI0OBAaHUHI KOJ1€0aTEeIbHOTO IBUKEHHUSI TEJI.

JlomamHee 3aganue: Pabora ¢ yueOHuKOM, penienue 3aaa4 [2] §18 - 26

N

JlabopaTopnasi pabora

2 ‘ W3mepenue yckopeHust CBOOOTHOTO MaJIeHHsI C MOMOUIbI0 MAaTEMATUYECKOT0 MasiTHUKA

Tema 1.10 Mexanuueckue

Conepxanue
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BOJIHBI 1 ‘ JlnvHa BOJIHBL. YpaBHEHHE FrapMOHUYECKOM BOJIHBI 2
Jlomarnee 3aganue: Pabora ¢ yueOHUKOM, penienue 3amay [2] §42 - 47
Pasnea 2. Mosekyasipaas pusznka 23
Tema 2.1 ATtomucTnueckas Conep:xkanue 2
THIIOTE3a CTPOCHUS 1 Mopens uaeanbHOro raza. A6conoTHas TeMiepartypa. Temneparypa Kak Mepa cpeiHell KHHETUYEeCKO SHEpTriH 2
BElIECTBA U €¢ TEIUJIOBOTO ABM)KEHUA YacTull. CBsI3b MEX]y TaBJICHHEM UJCAIbHOTO Ta3a U CpelHel KHHETHYECKON YHepruei
HKCIIEPUMEHTAIIbHbIC TETJIOBOTO JIBIXKEHHS ero MoJiekyJ. HaOmoienue u onucanue 6pOyHOBCKOTO TBHYKECHUSI.
JI0Ka3aTelbCTBA Jomaninee 3ananue: Pabora ¢ yueOHuKoM, pemenune 3ana4 [1] 53 - 60
Tema 2.2 YpaBHeHue Coaep:xanue 3
cocTosiHus uaeansHoro raza | IlpodgeccHoHATbHO OPHEHTHPOBAHHOE COJepPAKAHNE 2
1 N3omponeccsl. ['paHuIpl IpUMEHUMOCTH MOJIENU HaeaabHOoro ra3a. [IpoBeaenne nsmMepeHus 1aBieHus rasa.
BrimonHeHue sKcrepruMeHTaIbHBIX NCCIIET0BAHHIA N30TPOLIECCOB B Ta3ax. [IpakTiuueckoe mpuMeHeHne
JIABJICHUS WCAIBHOTO Ta3a B MpodeccoHabHOM 1eTeIbHOCTH
Jlomarnnee 3aganue: Pabora ¢ yueonukom [1] 63 - 67
CamocrositesibHas padora 1
Pemrenne BapuaTuBHBIX 33124 M YIIPAKHEHUN
Tema 2.3 Mogens ctpoenuss | Cogepkanue 2
KHUJIKOCTEH 1 | IosepxnocrHoe HaTsukenne. HabmroaeHue H ONMMCAHNE MOBEPXHOCTHOTO HATSKEHHUS JKHIKOCTH 2
Jlomaniaee 3ananue: Pabora ¢ yueOHuKOM, penienne 3amad [1]§ 68,69
Tema 2.4 BnaxxHocTb Coaepxxanue 2
BO3J1yXa IIpo¢eccnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE 2
1 HacebleHnHble 1 HeHachIeHHbIE Taphl. [IpoBeneHne n3MepeHus BIaXXHOCTH Bo3ayxa. Ilpaktuueckoe
npUMeHeHHe (U3NIECKUX 3HAHWHN B TIOBCETHEBHOMN JKU3HMU: JIJISI HICTIOJIb30BAHMS SIBJICHHUS OXJIAXKICHUS
KHJIKOCTH IIPU €€ NCTIapeHUH, 3aBUCUMOCTH TeMIIepaTyphl KUIIEHHUs BOABI OT JaBieHus. [Ipaktuueckoe
MPUMEHEHHE BIAKHOCTH BO3yXa B IPO(ECCHOHATHHOMN I TEILHOCTH
Jlomamiaee 3ananue: Pabora ¢ yueOHukoM, perenne 3anad [1]§ 70, 71
Tema 2.5 Mogaenb ctpoennst | Coaepkanue 2
TBEPABIX TN 1 MexaHnuyeckue cBOMCTBa TBEpAbIX Tel. MI3MeHeHus arperaTHbiX cocTosiHuM Bemecta. Habmonenue 2
M3MEHEHMI arperaTHbIX COCTOSIHUM BEIIeCTBA. BhIMOMHEHNE SKCIIEpUMEHTANIbHBIX HCCIeI0BaHUN
MIpEBpaIeHIH BEIIECTBA M3 OJJHOTO arperaTHOTO COCTOSIHHS B APYTOE.
Jlomariaee 3ananue: Pabora ¢ yueOHUKOM, perienue 3anad [1]§ 72
Tema 2.6. IlepBbliil 3aK0H Conep:kanue 4
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TEPMOJAVHAMUKH 1 AnmnabaTHbIi poriece. Bropoli 3ak0H TepMOANHAMUKY U €r0 CTaTHCTUYECKOE HCToIKOBaHue. Habmonenue n 4
OIKMCaHKE CIIOCOO0B U3MEHEHUSI BHYTPEHHEH dHEPruu Tesia U 00bSICHEHHE ATUX SIBJICHUI Ha OCHOBE
MPEJCTaBICHUN 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUH BEILIECTBA M 3aKOHOB TepMoaAnHaMuKu. [IpoBenenune
M3MEpEeHUll yJeIbHOMN TEeII0EMKOCTH BEIIECTBA, yIeIbHON TEIUIOTHI IU1aBlieHus Jbja. [IpakTruueckoe
npUMeHeHHe (U3NIECKUX 3HAHUHN B MIOBCEIHEBHON JKU3HU: MIPH OLIEHKE TETIJIONPOBOIHOCTH U TETNIOEMKOCTH
pa3IMYHbIX BEIIECTB
Jlomamaee 3ananue: Pabora ¢ yueOnukom § 73 - 78
Tema 2.7 [TpuHIUIBI Coaep:xaHue 2
JNEUCTBUS TEIUIOBBIX MalMH | 1 KII/[ rerutoBoii mamuHbl. [IpoGieMbl SHEPTETHKY B OXpaHa OKpysKaromiel cpeabl. [IpakTiuueckoe mpuMeHeHne 2
(bu3nuecKrX 3HAHUI B MOBCEAHEBHOMN KU3HU: OOBSICHEHHE YCTPOMCTBA U IPUHIINIIA ACHCTBUSI TAPOBOM U
ra3oBod TypOMH, IBUTaTessl BHYTPEHHETO CrOpaHusi, X0JIOAUIbHUKA.
Jlomamaee 3aganue: Pabora ¢ yueOHuKOM, penieHue 3anad [1] § 79 - 83
JlabopaTopHas padoTa 6
3 W3mepeHue nNoBEpXHOCTHOI'O HATSIKEHMsI BOJIbI
4 W3mepeHue BIaXHOCTH BO3yXa
&) W3mepenue moayns FOura
Pasnea 3.2JIeKTpoANHAMHUKA 26
Tema 3.1 3akon Kynona Coaep:xanue 2
1 \ DOneMeHTapHBIA WIEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsia. 2
Jlomansee 3ananue: Pabota ¢ yueobnukom [1] § 84, 85
Tema 3.2 HanpskeHHOCTh Coaepxanue 2
AIEKTPUYECKOTO TOJIS 1 \ [TpyHIMI CynepO3ULIMH dTIEKTPUUECKUX MOJTEH. 2
Jlomanaee 3ananue: Padora ¢ yuebnukom [1] § 88 - 90
Tema 3.3 [lorenuuan Conepxanue 2
AIIEKTPUYECKOTO OIS 1 | IoTeHuHAaIBHOCT SEKTPOCTATHIECKOTO OIS Pa3HOCTB [OTEHIHATIOB 2
Jomaraee 3ananue: Pabora ¢ yueOnukom [1] § 93 - 95
Tema 3.4 Konpencarop Conepxanue 2
1 [IpoBOHMKY B AIEKTPUUECKOM MOJE. DIEKTPUUECKAs EMKOCTb. /[M3IEKTPUKH B JIEKTPUYECKOM TTOJIE. DHEPTrUs 2
anekTpudeckoro nosst. [IpoBenenne u3MepeHns MMEKTPOEMKOCTH KOHAEHCATOpa
JlomaniHee 3amanue: Padora ¢ yaeOnukom [1] § 97, 98
Tema 3.5 IlocnenoBarensHoe | Cogepkanue 2
Y MapajijieabHoe coequHenue | 1 \ Onekrpuyeckuii ToK. [IpakTnueckoe mpuMeHeHne GU3NIECKUX 3HAHUM B TIOBCETHEBHOM JKU3HH JIJIsI 2
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MIPOBOJHUKOB

CO3HATEJILHOTO COOIIOIEHUS MPpaBmil 0€301acHOro o0paleHus ¢ 3IeKTpoObITOBbIMU Tpubopamu. [IpoBenenune
U3MEPEHUH ITapaMeTpOB JIEKTPHUECKHUX LENel IPH MOCIe0BATEIBHOM U MApAIIEIbHOM COCTHHEHHIX
3JIEMEHTOB IIETIN.

Jlomamnee 3aganue: Pabora ¢ yueOHukom, permenue 3agad [1] § 100 - 103

Tema 3.6 3akon Oma s Conepxanue 12
TIOJIHOM 2JIEKTPUYECKOM 1enu | 1 Onexrpoasuxyuias cuna (3C). IIpoenenune usmepenuit 3/1C u BHyTpEHHETO COIPOTUBIIEHUSI HCTOUHUKA 2
TOKa.
OOBsicHeHHE YCTPOICTBA M IPUHLIUIIA IEHCTBUS (PU3NYECKOTO MPHUOOpa — MyIbTUMETpa. Brimonnenue
HKCIIEPUMEHTAIbHBIX HCCIEAOBAHUN 3aKOHOB 2JIEKTPHUUECKUX IIeMel MOCTOSHHOTO TOKa
Jlomaniaee 3ananue: Pabora ¢ yueOHukoM, perenne 3anad [1] § 104 - 106.
JlabGopaTopHas padoTa 10
6 N3mepenue DJ1C v BHYTpPEHHETO CONPOTUBIICHUSI HCTOYHHKA TOKA
7 V3mepenune yienpbHOTrO CONPOTHBICHHS TPOBOIHUKA
8 W3ydenue mocieqoBaTeIbHOr0 COSAMHEHUS TPOBOIHUKOB
9 V3ydenue napauienbHOTO COSTMHEHHS TPOBOTHUKOB
10 | WccrnenoBaHue 3aBUCIMOCTH MOIITHOCTHU, MOTPeOIsieMON JTaMIION HaKaJIMBAaHMsI OT HANPSKEHHS Ha €€ 3aKIMax
Tema 3.7 DnexTpudeckuit Coaep:xanue 2
TOK B MeTaJljIax 1 ‘ ONeKTpUYECKUi TOK B )KUIKOCTSIX. 2
Jomarmnee 3ananue: Pabora ¢ yueOHukoMm, perenne 3anad [1] § 108, 109
Tema 3.8 DnexTpudeckuit Conep:xanue 2
TOK B razax 1 \ DnexTpuuecKkuid ToK B Bakyyme. [lna3zma 2
Jlomaniaee 3ananue: Pabora ¢ yaueOHUKOM, perienne 3amad [1] § 112, 113
Tema 3.9 Ilonynposoguuku. | Cogepxanue 2
1 \ CoOcTBeHHAs U MPUMECHAsi MPOBOAMMOCTH MOJIYITPOBOIHUKOB. 2
Jlomaniaee 3amanue: Pabora ¢ yaeOHMKOM, pererne 3amad [1] § 110
Tema 3.10 Conepxanue 2
[TonynpoBOAHUKOBEIE 1 ‘ OO0bsicHeHHe YCTPOWCTBA U IPUHLIMIIA JIeHCTBUS (PU3UYECKOTO Mpudopa - MOJyHIPOBOJIHUKOBOIO AUOAA 2
pHOOPHI Jlomamaee 3ananue: Pabora ¢ yaeOHukoM, perienne 3amad [1]§ 111
IIpomexyTouHas aTTecTauus (3K3amMeH) 22
Il cemecTp 81
Paznen 3.2yekTpoanHaMuKka (IpooJKeHHe) 45
Tema 3.11 Uanykuus \ Coaep:xaHue 2
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margutHoro mnoist. Cuia
Awmnepa

HaGJIIOI[eHI/Ie MAar"gsuTHOI'O BSaHMOﬂeﬁCTBHH IMPOBOJJHUKOB C TOKOM, 00BsicHeHHE 3TOrO0 sABJIeHUA. Onucanue
MarouTHOI'O B3aI/IMOI[eI7[CTBI/I${ IMPOBOAHHUKOB C TOKOM, 00BCHEHME ITOTO SIBJIEHUS

Jlomamaee 3ananue: Pabora ¢ yueOHUKOM, perienne 3amad [2] §1-5

Tema 3.12 Cuna Jlopenia

Conep:kanue

1

‘ MarHuTHBIH OTOK. MarHUTHBIE CBOMCTBA BEIIECTBA. DJIEKTPOU3MEPHUTEIbHbIC TPUOOPHI

Jlomamnee 3aganne: Pabora ¢ yaeOHUKOM, penieHue 3ana4 [2] § 6,7

Tema 3.13 3akon
3JIEKTPOMATHUTHOMN
nHaykuna dapazest.
CamouHayKLHS.
NHayKTUBHOCTH

Conep:kanue

1

[TpaBwio Jlenna. DHeprust MarHuTHOTO mosist. HabmoneHne u onrcanne CaMOUHTYKITUHU, OOBSICHEHUE 3TOTO
spiieHus. [IpoBeaenne n3mMepeHnss MHAYKTUBHOCTH KaTymku. OObsICHEHHE yCTPOMCTBA U MIPUHIIUIIA ICHCTBUS
TEXHUYECKOIr0 00BEKTA - 3JIEKTPOMArHUTHOTO peie

Jlomamaee 3axanne: Pabora ¢ yueOHuKOM, penieHue 3anayd [2] § 8 — 14,17

IIpodeccnonaibHO OpHEHTHPOBAHHBIE JIA0OPATOPHbIE 3AHATHS

11 ‘ W3ydenue sBIeHUs 2JIEKTPOMAarHUTHON MHAYKLIUU

Tema 3.14 KonebarensHbIi
KOHTY]

Coaep:xanue

ITIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE

1

CBO60,I[HI>IC QJICKTPOMAarauTHLIC KOJIEOaHHSL. BLIHY)KILGHHBIG QJICKTPOMAarauTHBIC KOoJIEOaHHS. Ha6J'IIOI[€HI/IC u
OIMMCAHUC DJICKTPOMATrHUTHBIX KOJ'Ie6aHI/If/'I, IMPUMCHCHHUEC 3TOI'0O SABJICHUSA B HpO(l)eCCI/IOHaJ'IBHOI\/JI JCATCIIBHOCTH.

Jlomamiaee 3ananue: Pabora ¢ yueOHukoMm, perenne 3anad [1] § 27 - 30

CamocrosiTesibHas padoTa

Pabota ¢ yueOHbIM MaTepuaiom [2] § 29 tema «IIpeBpaliieHre SHEPTUH B KoJeOaTeIbHOM KOHTYPE», PEIIeHHE
BApUATHBHBIX 3371a4 U YIIPAKHEHHUI

Tema 3.15 IlepemeHHbIi
TOK

Conepxanue

1

BI:IHY)KI[GHHBIG OJICKTPOMAarHuTHLIC KoJieOaHusl. KOHI[CHC&TOp M KaTyllKa B ICIHU IMMEPEMEHHOT'O TOKA.
AKTUBHOE COIIPOTHBIIEHHE. DNEKTpUUecKuil pe3oHanc. [IponsBoacTBo, nepeaaya u norpedieHue
aneKTpuyeckoi sHepruu. McciaenoBanue 3akOHOB 3JIEKTPUUECKUX IIeTiel epeMeHHOro Toka. O0bscHeHHe
YCTPOMCTBA U MPUHIMIA ASHCTBHS (PU3HMUECKUX TPUOOPOB M TEXHUYECKUX OOBEKTOB: 3JEKTPOIBUTATEIIS
IIOCTOSIHHOTO U IIEPEMEHHOT0 TOKa, IEKTPOoreHeparopa, Tpancpopmaropa. Ilpakrnyeckoe npumeHeHune
(bu3n4YecKUX 3HAHUH B MOBCETHEBHOM >KU3HU JJISi CO3HATEILHOTO COOIIOIEHUS MTPpaBmi 6€30I1acHOTO
oOpallieHus ¢ 3JIeKTPOOBITOBBIMH IPUOOPAMH.

Jlomariaee 3ananue: Pabora ¢ yaeOHukoM, perenne 3aaad [2] § 31 - 36

N

JlabopaTopnasi pabora

12 \ N3yuenue ycTporcTBa u paboThl TpaHchopMaTopa

Tema 3.16

Conepxanue
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DNeKTPOMarHuTHOE ToJIe.
[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHU S

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC

1 Buxpeoe anekrpudeckoe nose. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA AJIEKTPOMAarHUTHBIX
n3nydyenuid. HaGmonenne u onvcanue U3IydeHus 1 IprueMa 3J1eKTPOMAarHUTHBIX BOJIH, OOBSICHEHHE ITUX
apieHU. OOBsICHEHNE YCTpOCTBA M IPUHLIMIIA ICHCTBUS TEXHUYECKUX OOBEKTOB: JMHAMUKA, MUKpO(OHa U
PAKTUYECKOE MPUMEHEHHUE B MPO(PECCHOHAILHON ICATEIbHOCTH.

Jlomamnee 3aganne: Pabora ¢ yueOHUKOM, perneHue 3anad [2] § 48 — 55

CamocrosiTeibHas padora

BrinonHenue joMantHel TBOpUYECKOr paboThl

Tema 3.17 3axoHBI
OTpaKCHUS U TIPETIOMIICHUS
CBETa

Conep:xanue

1 [TonHoe BHyTpeHHee oTpaxeHue. [IpoBeneHune usmepenuii nokasaresns npenomiieHus seuectsa. Habnonenue u
OIHCaHKUE OTPa)KEHMsI, IPEIOMIIEHUS CBETA; O0bICHEHHE ITHUX SIBJICHUH. BhINOIHEHNE SKCIIepUMEHTAIbHBIX
HCCIEA0BAHUM SIBJICHUN OTPAXKEHUs, IPEIOMIICHUS.

Jlomamiaee 3aganue: Pabora ¢ yueOHUKOM, penieHue 3a1ad [2] § 59 - 62

JlabopaTopHas padora

13 ‘ OnpeﬂeneHI/Ie IMOKa3aTeJs MPCJIOMIJICHHUA CTCKIIA

Tema 3.18 ®opmyna TOHKOMI
JIMH3BI

Coaep:xanue

IIpodeccoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

1 Ontuueckue npubopsl. Paspemaromias cnocoOHOCTh onTHYecKuX mpudopoB. OOBsICHEHNE YCTPOiCcTBA U
MPUHLIMIA JEHUCTBUS PU3NYECKUX TPUOOPOB U TEXHUYECKUX O0BEKTOB: JIyIIbl, MUKPOCKOIIA, TEJIECKOTA.
Pemenue npodeccroHalbHO OpUEHTUPOBAHHOM 33/1a4M HA POPMYITY TOHKOM JIMH3bI

Jlomamaee 3amanue: Pabora ¢ yaeOHUKOM, penierne 3aaad [2] § 63 - 65

CamocrositeibHas padora

Pabota ¢ yueOHbIM MaTepuaiiom [2] § 64. 65 Tema «IlocTpoeHre H300pakeHHs B TOHKHX JIMH3aX», PEIICHUE
BapUaTUBHBIX 3a/1a4 U YIIPAKHEHUH

JlaboparopHas padora

14 ‘ W3mepenue GOKyCHBIX pacCTOSHUI coOuparoleil U paccenBaroLIeH JIMH3

Tema 3.19 Untepdepenius
cera. KorepeHTHOCTB.

Conep:xkanue

1 Caer kak snekTpomMarauTHas BostHa. CkopocTh cBeta. MccnenoBanue 3akoHa MHTEp(EpEeHIINN CBETA.
Habmonenue u onucanne HHTEPPEPEHIINU CBETA; 0ObSICHEHHE TOTO sIBIICHUS. BhimonHeHne
OKCIICPUMCHTAJIBHBIX I/ICCHCJIOBaHI/IfI SIBJICHUSL I/IHTep(l)epeHLH/II/I CBCTa.

Jlomariaee 3ananue: Pabora ¢ yaeOHUKOM, penierne 3aaa4 [2] § 67 - 69

CamocrosiTesibHas padora

BrinonHenue foMariHei TBOpUECKOi paboThl
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Tema 3.20 dudpaxius Coaepxxanue 8
cera. JudpakuronHas 1 [Tonapuzanus ceera. MccnenoBanue 3akoHa nudpakuuu cBera. Habmoaenue u onvucanue nudpakuuu u 2
pemeTka MOJISIPU3ALIMY CBETA; O0BIACHEHHE ITHX siBeHUH [IpoBeeHrne n3mepeHust JUIMHBI CBETOBOM BOJIHBI.
BbrlinonHeHue sKcrepuMeHTAIbHBIX HCCIIE0BAaHUM ABICHUS JU(PPAKLIUU CBETA

Jlomamaee 3ananue: Pabora ¢ yaeOHuKOM, perenne 3anad [2] § 70 - 72

JlaGopaTopHas padoTa 6

15 | Habmonenue naTepdepeHnny u nudpakiuu cBeTa

16 | Habmonenue uatepdepeHnny u nudpakiuu cBeTa

17 | OmpeneneHue JUIMHBI CBETOBOM BOJIHBI C IOMOLIBbIO TU(PAKIIMOHHOMN peIIETKU
Tema 3.21 Jlucnepcus Coaepxanue 4
cBeTa. Buspl criekTpos. 1 Habmroienue u onucanue QUCHepcuu cBeTa; 00bsICHEHHE ATOro siBlieHus. MccnenoBanue 3akoHa AUCIIEPCHH 2
CriexTp 2JIeKTpOMarHUTHBIX cBeTa BhImonHeHne SKCrepuMEHTaIbHBIX NCCIICTOBAHMM SBICHHS JcTiepcui cBeTa. CIeKTPhl HCIYCKaHUs 1
U3ITyYeHUH nornoieHus. CriekrpanbHblil aHaau3. OObsCHEHUE yCTPOMHCTBA U IPUHIUIA ASHCTBUS TEXHUYECKOI0 00BEKTa

— criektporpada. Paznuunbie BUABI 2IEKTPOMArHUTHBIX M3ITYYSHHH M MX MPAKTHYECKOE IPUMEHEHUE

Jlomamaee 3aganue: Pabora ¢ yueOHUKOM, penieHue 3anad [2] § 66, 73, 74, 80, 81

JlaGopaTopHas padoTa 2

18 ‘ HabmtoeHue criekTpoB HCIYCKaHUs M MOTJIOIIEHUS
Tema 3.22 Iloctynatbl Coaepxxanue 3
CTIEIUATBHON TEOPHH 1 [IpocTpaHCTBO M BpeMs B CIIEIMATIBHON TEOPUH OTHOCUTEIBHOCTH. [10HAs SHEPTHs. DHEPTUS TOKOSI. 2
OTHOCHUTEJILHOCTH PenaruBuctckuii umnysbce. CBA3b MOJHONW SHEPTUU C UMITYJILCOM M Maccol Tena. Jledekt macchl u sHeprus
DOlHIITeHA CBSA3U

Jlomanisee 3aaanue: Pabora ¢ yuebuukom [2] § 75 - 79

CamocrosiTeibHas pabora 1

BrinonHenue foManiHeil TBOpUECKOi paboThl
Pa3znen 4 KBanToBas pusuka 12
Tema 4.1 dotorddexrT. Coaepxxanue 2
VYpaBHeHune A.DHHIITEIHA IIpodeccnonaIbLHO OPHEHTHPOBAHHOE COIEPKAHME 2

st poroddpdexra

1 I'mnoteza M. Ilnanka o kBanTax. OnbiTel A.I'. CtoneroBa. HabGmonenue n onucanue ¢potodddexra.
[IpoBenenue sKcriepuMEHTANBHBIX UccieaoBaHui aneHns hortorddexra. @oton. Onbitel [1.H.JIebenesa n
C.H. BaBusnoa. O0bsICHEHHE TOTO SBJIEHUS HA OCHOBE KBAaHTOBBIX MPE/ICTABICHUI O CTPOEHUH aToMa.
OOBsicHeHHE YCTpOoiicTBa M MPUHLIMTIA JIeHCTBUA (PU3NYecKoro npruodopa -GpoTosneMeHTa, UCII0Ib3yeMOro B
poheCCHOHATHHON EATETLHOCTH

JlomamHee 3ananue: Pabora ¢ yaeOHukoM, pererne 3aaad [2] § 87,90,91
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Tema 4.2 KBaHTOBBIC Conep:xanue 2
nocrynatel bopa u IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE 2
JMHEWYATHIE CIIEKTPBI 1 [TnanerapHast Mozenb atoMa. ['unoresa e bpoiins o BOMHOBBIX cBoMcTBaX yacTHil. Audpaxius 31eKTPOHOB.
CootHomienue HeomnpeaeneHHocTel [eiizen6epra. [IpuMeHeHe CIOHTAaHHOTO U BBIHYKIEHHOTO U3ITyYEeHUS
CBeTa B MpodeccCHoHANbHON AesTenbHocTU. JIazeprl. HaOmonenre u onrMcanue ONTHYeCKUX CIIEKTPOB
W3ITyYeHUs U MOTJIOIIECHHUs, OOBSICHEHHE ITUX SBJICHUI HA OCHOBE KBAHTOBBIX MPEJICTABICHUN O CTPOCHUU
atoMa. IIpoBeneHne FKCIIEpUMEHTAIIBHBIX UCCIEA0BAHNN SBJICHUS JIMHENYAThIX CIEKTPOB. OObICHEHNE
YCTPOICTBA U MPUHIIMIA ASHCTBHSI TEXHUYECKOr0 00BhEKTa - Ja3epa.
Jlomamiaee 3ananue: Pabora ¢ yueOHukoM, penierne 3anad [2] § 102, 103
Tema 4.3 Mogaenu crpoenus | Coaep:kaHue 2
aTOMHOTO siipa. S nepHeie 1 Hyxnonnas mozens siipa. DHeprus cBsi3u sapa. SnepHele criekTpsl. Llennas peakuus nenenus ajaep. SAnepHas 2
CWJIBL. SliepHble peakiuu sHepreTHka. TepMosiepHbIi CHHTE3
Jlomamiaee 3aganue: Pabora ¢ yueOHuKoM, perenue 3anad [2] § 104, 105-111
Tema 4.4 PagnoaktuBHOCTh. | Coneps:kanue 6
3aKOH paiMOaKTUBHOIO 1 Jlozumetpusi. CTaTUCTUYECKUH XapaKTep MpolieccoB B MUKpoMupe. Habmoienue u onucanue 2
pacnaza. JineMeHTapHble PaaMOaKTUBHOCTH; OOBSICHEHHE ATOIO SIBJIEHUS] HA OCHOBE KBAaHTOBBIX IIPE/ICTABICHUI O CTPOGHUU aToMa U
YaCTHLIBI aToMHOrO siipa. OObsACHEHHE YCTPONCTBA U MPUHIMIIA ASHCTBHS (PU3MUECKUX TPUOOPOB M TEXHUYECKUX
00BEKTOB: (OTOAIEMEHTA, J1a3epa, ra30pa3psAIHOro CYeTYNKa, KaMepbl BuibcoHa, My3bIpbKOBOI KaMephl.
OOBsicHeHHE YCTpOiCTBa M MPUHLIMIIA JIEHCTBUS TEXHUUECKUX OOBEKTOB: Ia30pa3psJHOrO CUETUHKA, KaMephl
BuiibcoHa, y3bIpbKOBOM KaMephl
Jlomariaee 3ananue: Pabota ¢ yueOHuKoM, pemerne 3aaa4 [2] § 97 — 101
JlabopaTopHas padora
19 ‘ M3ydeHune TpeKoB 0 TOTOBBIM (hoTorpadusim 4
IIpogeccnoHaTIbHO OPHEHTHPOBAHHBbIE J1a00PaTOPHBIE 3AHATHS
20 ‘ W3ydeHne TpekoB 1o TOTOBbIM oTorpadusiMm
Pa3nen 5. Ctpoenue Beesiennoii
Tema 5.1 Ctpoenue Conep:xanue 2
Bcenennoit Conneunas cucreMa. 3Be3/bl 1 HCTOYHUKH UX 3HEpTUU. COBPEMEHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN U 2

sBomtoniun Comaiia u 3Be37. Hamra [Mamaktuka. pyrue ranaktuku. [IpoctpancTBeHHBIE MacITaObI
HaOmonaemoit Beenennoii. [IpuMeHIMOCTD 3aKOHOB (PU3UKH I 00BICHEHUS TIPUPOIBI KOCMUYECKUX
o0bekToB. "KpacHoe cmenienune" B criekTpax raiakTuk. COBpeMEHHBIC B3TJISAIbI HA CTPOSHUE U DBOJIOIHIO
Bcenennoii. Habmionenue u onrcanue IBUKeHHUsI HEOECHBIX Tel. KoMIbIoTepHOE MOIETUPOBAHUE IBHKEHUS
HEOECHBIX TeJl.
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JHomamaee 3ananue: Pabora ¢ yueOHukoM, perenne 3anad [2] § 116 - 119

NuauBuayaabHbIA NPOEKT
IIpuMepHasi TeMAaTHKA POEKTOB:
. Anexcannp ['puropseBud CToeTOB— pyCCKuil PU3UK.
. Anexcannp CrenanoBuu [lonoB — pycckuii yueHblid, ©300peTareib paauo.
. AnlbTepHaTHBHAs 3HEPreTUKa.
. AKyCTHYECKHE CBOMCTBA MOIYTIPOBOTHUKOB.
. AHipe Mapu AMriiep — OCHOBOITOJIOXKHUK 3JEKTPOIMHAMUKH.
. ACUHXPOHHBIN JBUTATENb.
. Actepoupl.
. ACTpOHOMUS HAIIUX JIHEN
. Atomuas ¢uzuka. M3oromsl. [Ipumenenne patnoakTUBHBIX H30TOIIOB.
0. beckoHTaKTHBIE METObI KOHTPOJIS TEMIIEPATYPBHI.
1. BunosisipHble TPAH3UCTOPBI.
12. bopuc CemenoBud SIxko6u — GuU3UK 1 H300peTaTelib.
13. Benuuaiimue oTKpbITHS (PU3KKH.
14. Buap! 371eKTpHUUECKUX Pa3psaa0B. DIEKTPUUYECKHE pa3psiibl HA CIIy*k0e JenoBeKa.
15. Bausiaue nedexToB Ha pu3nYecKre CBOWCTBA KPUCTAILIOB.
16. BcenenHnast 1 TeMHasi MaTepusl.
17. l'anuneo 'anuneit — ocHOBaTeNb TOUHOTO €CTECTBO3HAHMSL.
18. lNonorpadus u ee npuMeHEHHE.
19. JIpmwxenue Tena nepeMeHHON Macchl.
20. dudpaxiyst B HaIIeH KU3HHU.
21 Xunkue KpucTaibl.
22. xonsl Kupxroda ass 37eKTpu4ecKoil neny.
23. 3aKOHBI COXpAaHEHUS B MEXaHUKE.
24. 3nauenue oTKpbITHIA ["anumes.
25. Urops BacunbeBuu KypuatoB — (u3uK, OpraHu3aTop aTOMHOM HAYKH U TEXHUKH.
26. Ucaak HproToH — co3aarenb KiacCu4eckoi Gpu3nku.
27. Vcnionp30BaHKeE 3IEKTPOIHEPTUH B TPAHCIIOPTE.
28. Knaccugukanus 1 XapaKTepUCTUKHU dJIEMEHTApHBIX YaCTHII.
29. KoHCTpYKIIMOHHAS POYHOCTh MaTepHaa u €€ CBsI3b CO CTPYKTYPOH.
30. KoHcTpyKuus ¥ BUBI 1a3€pOB.
31. KpruosnekTpoHnka (MUKPOIIEKTPOHHUKA M XOJION).
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32. JIazepHble TEXHOJIOTUHU U UX UCIIOJIb30BAHNUE.

33. Jleonapno na Bunum — y4eHslil 1 u300peTareb.

34. MaruutHble u3MepeHust (MIPUHIMIIBI TOCTPOSHHS TPUOOPOB, CIIOCOOBI U3MEPEHUSI MATHUTHOT'O TOTOKA, MAaTHUTHOW MHIYKLUH).
35. Maiikn @apazeit — co3narenb yueHus: 00 3JIEKTPOMAarHUTHOM II0JI€.
36. Makc IInank.

37. MeTox MEUeHBIX aTOMOB.

38. MeTozbl HaOMIOACHUS U PETHCTPALUH PAJIMOAKTUBHBIX U3TyYSHUN U YaCTHII.
39. MeTombl onpeiesieHns TUIOTHOCTH.

40. Muxawmn BacunbeBud JIOMOHOCOB — yYEHBIH SHITUKIIONIEIHCT.

41. Mogenu atoma. OnbiT Pesepdopna.

42. MonexynsipHO-KMHETHYEeCKasi TEOPHsI UIeaIbHbIX Ta30B.

43. MonHus — ra30Bblil pa3ps/l B IPUPOJHBIX YCIOBUSX.

44, HaHOTeXHOJIOTHsI — MEXAUCIUILIMHAPHAs 001acTh (PyHIaMEHTaIbHOM U MPUKIIATHON HAyKH U TEXHUKH.
45. Hukouna Tecna: xu3Hb U He0ObIUaiiHbIE OTKPBITHUS.

46. Huxomnaii KonmiepHuk — co3maTelb TeTHONESHTPUICCKON CHCTEMBI MUPA.
47. Hunee bop — ouH U3 co3naTenieli COBPEMEHHON (PU3UKH.

48. HykiieocuHTe3 Bo BeereHHOIM.

49. O6bscHenre (HOTOCHHTE3a C TOYKH 3peHHS (PUHKH.

50. OnTHyeckue sSBJICHUS B IPUPO/IE.

51. OTKpbITHE U TPUMEHEHHE BBICOKOTEMIIEPATYPHON CBEPXITPOBOIUMOCTH.
52. IlepeMeHHBI MEKTPUUECKUM TOK U €r0 IPUMEHEHHE.

53. [Ima3zmMa — 4eTBepTOE COCTOSTHUE BEIECTBA.

54. TInanetsl COTHEYHON CHUCTEMBI.

55. [TomynpoBOTHUKOBBIE JATYMKHU TEMIIEPaTypPhI.

56. [IpuMeHeHne KUAKIX KPUCTAIUIOB B IPOMBIIIUICHHOCTH.

57. IlpumeHeHue AAEPHBIX PEaKTOPOB.

58. [Ipupoxna heppomarueTusma.

59. IIpobnembl SKOTIOTHH, CBSI3aHHBIE C UCIIOIb30BAaHUEM TETIJIOBBIX MAIIHH.
60.ITpousBoaCTBO, Nepeaaya U UCIOIb30BAHHUE 3JEKTPOIHEPTUH.

61. [Ipoucxoxnenne COTHEUHON CUCTEMBI.

62. IIpe30amexTprudeckuii 3pdexT ero nmpuMeHeHnE.

63. PazBuTHe CpeaCcTB CBSA3U U Pasuo.

64. PeakTuBHBIE IBUTATENIN U OCHOBBI PaOOTHI TETIJIOBOM MAIlINHBI.

65. PennkToBOE M3IMyUeHHE.

66. Pentrenosckue yuu. Mcropus otkpbitus. [Ipumenenue.
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Poxpaenue u aBotoLys 3B€31.

Ponp K.O.1101KOBCKOr0 B pa3BUTUM KOCMOHABTHKHU.

CBeT — 3JIeKTpOMarHUTHas BOJIHA.

Cepreii [1aBnoBuu KopoieB — KOHCTPYKTOP M OpraHHU3aTOP MPOU3BOACTBA PAKETHO-KOCMUYECKON TEXHUKH.
Cunbl TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemenHas (hu3nyeckas KapTHHA MUDA.

CoBpeMeHHbIE CPEeJICTBA CBSI3U.

CoHIle — UCTOYHUK KU3HU Ha 3eMIIe.

Tpanchopmaropsl.

NIT: Onpenenenne u GopMyJIMPOBKA 3aa4H.

[Touck nupopmanmu

UII: CocraBnenue miaH paboThl

[ToaroroBka mana npoekTta. [lonck nnpopmarumn

UIT: TTouck HEOOX0aMMON HHPOopMaIi. DopMUpOBaHUE TPOCSKTA

[ouck nupopmarmu. DopMupoBaHHE IPOSKTA

HNII: Ucnonszoanue UKT B nporiecce paboThl M AJIS MOATOTOBKH
MpEe3EHTaLNU

NINININ

IToaroroBka MMpE3CHTAllUN

NINININ

UII: TloaroroBka 1okiajia

N

IloaroroBka nokiaaa

N

HII: Hpe,I[CTaBJ'ICHI/Ie U 3alIUTa UHAUBUAYAJIBbHOI'O ITPOCKTA 2 IloaroroBka Kk 3amiuTe

N

Hrtoro

173

IMpomexxkyTouHasi aTrecTamus (3K3aMeH)

10

Bcero

173
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3 YCJOBUS PEAJIM3AIIMA TPOTPAMMbBI YYEBFHOM JUCIUITLINHBI

3.1 MaTepua/jibHO-TeXHHYeCKOe o0ecrnevyeHne
Peanu3zanus mporpaMMbl AUCIUTUIMHBI TPEOYET HANWYHSI yIeOHOTO KaOuHeTa (pHU3uKHy;
O6opynoBanue yueOHOT0 KabUHeTa!

— TI0CaJ0YHBIE MECTA 110 KOJMYECTBY O0YUArOIIUXCS;

— pabouee MeCTO Mpero1aBaTes;

— JIOCKa;

—  CTeJJIaXHu;

— KOMIUIEKT yueOHO-HarISAHBIX TOCOOUH U TIaKaTOB MO JUCHUIUIMHE;

— TpUOOPHI IJIs1 AEMOHCTPAIIMOHHBIX ONBITOB (TPUOOPHI 00IIIET0 Ha3HAYCHUS, TPHUOOPHI 11O
MEXaHHKE, MOJICKYJISIPHON (U3HKE, IIEKTPUUIECTBY, ONITUKE U KBAHTOBOU (pru3mKe; mpruOOphI
IUIs1 JTaOOPAaTOPHBIX pabOT U OIBITOB, TPHHAJIC)KHOCTH JIJISl ONIBITOB (JTA0OpaTOpHBIC
MPUHAIIISKHOCTH, MaTEPUAIIBI, TTOCY/1a, HHCTPYMEHTBHI), MOJICIIH).

Texnuueckue cpeocmea 0byyeHus:
—  MyJbTUMEAUIHHOE 000pya0BaHKE (IIPOEKTOP, IKPAH);
NIEPCOHAIBHBIN KOMIBIOTEP (CUCTEMHBIN OJIOK, MOHUTOP, KJIABUATYPA, MBIIIIb, KOJIOHKH ).

3.2 UndopmainuonHoe odecriedeHne peajn3aniu NporpaMmel

3.2.1 OcHOBHEBIE IEYaTHLIE U3IAHUA:

1. Msxumes I'. f., ByxoBues b. b., Corckuii H. H. nox penakuueii [TapdhentoeBoit H.A.
®usuka 10 //M.: [Ipocsemenue. — 2020.

2. Maxumes I'. 4., Byxosues b. b., Corckuit H. H. mox penakuueit [TapdentneBoit H.A.
®usuka 11 //M.: [Ipocsemenue. — 2020.

3.KacesiHoB B.A. ®usuka. 10 kmacc. Yrnyonennsiit yposens. /M.: [Ipocsemmenue. — 2020.

4. KacesiHoB B.A. ®@usuka. 11 knace. Yriny6nenusiit yposens. //M.: IIpocsemmenue. — 2020.

3.2.2 JIonoJHUTENbHBIE UCTOYHUKH

1. ®upcoB A.B. Kypc ¢puzuxu OO0 «/lpoda»,2022.

2. I'manckoit B.M., Camoiinenko I1.1. ®usuka. COOpHUK 33124 € pelIeHHEM

000 «/Ipoda»,2022;

3. Amutpuesa B.®. 3agaun no pusuke OULL «Axkanemusn»,2022;

4. Camoiinenxo [1.1., CepreeB A.B. ®u3uka (Ju1s npodeccuii v cnenualbHOCTeH COLMaIbHO-
HKOHOMHYECKOT0 U TyMaHuTapHoro npoguieit). Coopauk 3anau. OULL "Axanemus",2022;

5. Camoitnenko I1.1., Ceprees A.B ®@u3suka (11 colManbHO-3KOHOMUYECKOTO U
rymaHutapHoro npoduieit). OULL "Axagemus",2021;

6. Tpopumona T.U., ®upco A.B.Puznka. Pemennst 3amau M3narensctso "Jpoda",2020;

7. ®enoposa B.H., ®ayctoB E.B. Menununckas u ouonorndeckast pusnka (Kypce JeKIHi ¢
3amagamu) UI «Iv0Tap- Meamar,2020.

8. IMunckuit A.A. ®uszuka : yueoHuk / A.A. [Munckuii, I'.}O. ['pakoBckuii ; mon obmur.pexa. FO.U.
Huka, H.C. [TypeimeBoit. — 4-e u3a., uctnp. — M. : DOPYM : UHOPA-M, 2021. — 560 c. : un. —
(Cpennee npodeccronanpHoe 0Opa3zoBaHue). - Pexxum gocryma:
http://znanium.com/catalog/product/559355

3.2.3 NIHTepHeT pecypcehl:

1. DnexTpoHHO-OMOIMOTEYHAs crcTeMa [ DJIeKTPOHHBIHN pecypc] — pexXuM A0CTyna:
http://znanium.com/ (2023).

2. ®enepanbHblii HEHTP HHPOPMAITMOHHO-00Pa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIHN pecypc]
— peskuM poctyna: http://www.fcior.edu.ru (2023)
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3. Akagemuk. ClI0Bapu U SHITMKIONEANH [ DIEKTPOHHBIN pecypc] — peKUM JTOCTyma:
http://www.dic.academic.ru (2000-2023)

4. BooksGid. DnektponHas 6MbmnoTeka [DJIeKTPOHHBIN pecypc]| — PeKUM JIOCTyma:
http://www www.booksgid.com (2008-2023)

5. 'mobanreka. 'mobanpHas OMOIMOTEKa HAYYHBIX PECYPCOB [DIEKTPOHHBINA pecypc| — pexum
noctyna: http://www.globalteka.ru (2023)

6. Enunoe okHO mocTyIa k o0pa3oBaTeIbHBIM pecypcaM [ DJIEKTPOHHBINA pecypc]| — pekum
noctyna: http://www.window edu.ru (2005-2023)

7. ApX¥WB KHHT U BUJICOKYPCOB PECYpPCOB [ DIEKTPOHHBIN pecypc] — peKUM TOCTyTIa:
http://www.st-books.ru (2023)

8. DiekTpoHHas OMOIMOTEeYHast cucTeMa [ DJIEKTPOHHBIN pecypc]| — peKuM JOCTYyIIa:
https://www.book.ru (2023)

9. Enunas komieknus nudpoBbIX 00pa30oBaTEIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc| —
pexum gocryma: http://www.school-collection.edu.ru (2006-2023)

10. YyebHo-meroanueckas razera « Pusnka» [INeKTpOHHBINA pecypce| — pekUM J0CTyna:
https://fiz.1september.ru (2023)

11. HoGeneBckue gaypeatsl 1o (pusuke [DNeKTpoHHBIN pecypc] — peskum poctyma: http://n-
t.ru/nl/fz (2023)

12. SAnepnas ¢usuka B UutepHere usnke [DIEKTPOHHBIN pecypc| — pesKuM JO0CTyMa:
http://nuclphys.sinp.msu.ru (2023)

13. IoarotoBka k EI'D [DnekTpoHHBIN pecypc]| — pexkuM JocTyna:
http://www.college.ru/fizika (1999-2023)

14. HayuHo-nionynsapHbiii (pu3uko-MaTeMaTruueckuii xypHan «KBant» http://kvant.mccme.ru
(1970-2023)

15. EcTecTBeHHO-HAY4YHBIN KypHaI 11 Mosioaexku «IlyTh B HayKy» [DIEKTpOHHBIN pecypc] —
pexum poctyma: http://yos.ru/natural-sciences/scategory/19-ximiya.html (2010-2023).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIHUATLIAHBI
KOHTpOb 1 OLIEHKA pe3yIbTaTOB OCBOCHMS JUCLUIIIMHBI OCYLIECTBIIACTCS MIPENIOJABATEIIEM B
Ipolecce NMPOBEACHUS 3aHATUH, IIyTEM YCTHOI'O OIpOCa, MPOBEACHUS IIPOBEPOYHBIX U KOHTPOJIBHBIX
paloT, TECTUPOBaHMsI, IPU POBEICHUH 3a4eTa WM SK3aMEHa.

Pe3yabTarsl 00yyeHus

@®opMbl W METOIbI
OIIEHKH Pe3YJbTATOB 00y4eHH s

KOHTPOJISA H

1) chopMupOBaHHOCTH MPEACTABICHUH O
pon W MecTe (HU3MKH M AacTPOHOMHUH B
COBPEMEHHOM HAay4YHOM KapTHMHE MHpa, O
cucremMooOpa3yromnieid poiu GU3UKH B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTMM, O  BKJIAA€  pPOCCUHCKUX H
3apyOeKHBIX y4Y€HBIX-(DU3MKOB B pa3BUTHE
HayKd; IOHMMaHHE (PU3UYECKOH CYIIHOCTH
Ha0JII01aeMBbIX SBJICHUI MHUKPOMMPA,
MakpoMMpa M Meramupa; IOHUMaHHE pOJIH
aCTPOHOMHHU B IPAKTUYECKOW JEATEIBHOCTH
YesloBeKa M JalbHENIeM HayYHO-TEXHUYECKOM
pa3BuTHM, poid GU3MKK B (HOPMHPOBAHUU
Kpyro3opa © (YHKIMOHAIBHOH TIPaMOTHOCTH
4eJIOBEKA IS PELICHUS] IPAKTUYECKUX 3a1a4;

Ompoc o Temam 1.1, 4.1

TectupoBanue (Teoperuyeckoe) mo temam 1.1,
4251

HaGnronenue 3a BBIOJIHEHHEM J1AOOPAaTOPHBIX
padotr 1 — 20

Onenka BbIoHeHUs 1abopaTopHbIX padorl-20
DK3aMeH

2) c(OpMHUPOBAHHOCTh YMEHUH
pacro3HaBaTh (PU3MUYECKHE SIBJICHHS (ITPOIIECCHI)
1 OOBSICHATH UX Ha OCHOBE M3yYCHHBIX 3aKOHOB:
paBHOMEpPHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBUKECHUE, cBOOOIHOE
NajieHue TeJ, [JBW)KEHHE TI0 OKPY)KHOCTH,
WHEpIUs, B3aUMOJICHCTBHE TeJ, KoyebaTenpbHOe
JBIDKEHUE, PEe30HAHC, BOJIHOBOE JIBH)KEHUE;
mud¢y3us, OPOyYHOBCKOE IBUKEHHE, CTPOCHHE
KHUJIKOCTEH U TBEPJBIX TEl, U3MEHEHHE oO0bema
TeJ TPU HArpeBaHWW (OXJIAXKIECHHH), TETIOBOE

paBHOBECHE, HCIIapeHHUE, KOHJCHCALNS,
IUIaBJICHHUE, KpUCTAJUTU3aIHS, KUIIEHUE,
BJIQKHOCTh BO3/yXa, CBS3b cpenHen
KMHETUYECKOW DSHEPTUH TEIUIOBOTO JBUKECHMUS
MOJIEKYJl ~C  a0COJIOTHOH  TeMmepaTypoH,

IOBBIIICHUEC OABJICHUS ra3a Mpu €ro Harp€BaHuu
B 3aKPBITOM COCY/JI€, CBSI3b MEX1y MapaMeTpamu
COCTOSIHMS Ta3a B M30IPOIECCaX; IEKTPU3AIHS
TeJl, B3aUMOJCWUCTBUE 3apsA0B, HarpeBaHUe
IIPOBOAHHKA (¢ TOKOM, BSaHMOHCﬁCTBHe
MarHuTOB,  JJEKTPOMAarHUTHAas  MHIYKLHS,
HeﬁCTBHe MAariuTHOIrO I10Jis1 Ha IMPOBOAHHUK C
TOKOM u JBYDKYIIUANCS 3apsiz,
OJICKTPOMArHuTHBIC KoneOaHus u BOJIHBI,
NpsMOJIMHEIHOE ~ paclpocTpaHEeHHEe  CBeTa,
OTpa)XEHHE, TMpeslOMIIeHHe, WHTep(hepeHIHs,
TUQpakuus ¥ MOJSIpU3alMs CBETa, TUCIEPCHS
cBeTa; (poroanexTpuueckuil >PQeKT, CBETOBOE
JaBJICHHUC, BO3HUKHOBCHUEC JIMHEHYATOTO

Ompoc o Temam 1.2, 1.3,1.4,1.5,1.8,1.9, 2.1,
2.2,2.3,24,25,26,3.1,3.2,3.12, 3.20, 3.22,
41,43,5.1.

TectupoBaHue (TeopeTHuecKoe) no remam 1.2,
1.3,14,151.8,19,21,22,23,24,25, 2.6,
3.1,3.2,35,3.10,4.1,4.3,4.4,5.1.
Habmntoienue 3a BbINOIHEHNEM J1a00paTOPHBIX
pabort 1-20.

OmeHka BhIMoHEHMs JabopaTopHbIX pador]-20.
OK3aMeH
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CIICKTpa aTomMa BOAOpPOd4d, CCTCCTBCHHAsA H
HNCKYCCTBCHHAA paJMOAKTHBHOCTD,

3) BiageHHEe  OCHOBOIIOJATAIOIIUMH
(GUBUYECKUMU  TIOHATUSAMH H  BEJIMYHMHAMH,
XapaKTePU3yIOMUMH  (QU3HYECKUE IPOIIECCHI
(CBA3aHHBIMM C MEXAaHWYECKHM JIBHDKCHHEM,
B3aHMOZ[eI>'ICTBPICM TCII, MEXaHUYCCKUMHU
KOJICOaHUSIMH BOJTHAMU; aTOMHO-
MOJICKYJISIPHBIM CTpOCHUEM BEILICCTBA,
TEIUIOBBIMH  IIPOIIECCAMH; DJICKTPUUYECKUM |
MAariuMTHBIM II0JISIMH, OJJCKTPUYCCKUM TOKOM,
AJICKTPOMArHUTHBIMU KOJICOAHHSIMU M BOJIHAMH,
OIITUYCCKNUMHU SIBJICHUSMU KBAHTOBBIMHA
SIBJICHUSIMH, CTPOSHHUEM aToMa M aTOMHOTO s/Ipa,
PaIMOAKTUBHOCTHIO); BJIAJICHUC
OCHOBOIIOJIaTr aFOIIIMMH aCTPOHOMHUYECKUMH
IOHATUAMHU, HNO3BOJIAIOIIHMMH XapaKTCPHU30BATh
MPOIIECChl, MPOMCXOAAIIME Ha 3Be3JaX, B
3BC3HbBIX CHUCTEMAX, B MEXTaJaKTUIEeCKOMU
cpene; IBIKEHHE HEOSCHBIX TEJ, HBOJIOIHUIO
3Be3 1 BeeneHnoi;

u

Ompoc o Temam 1.2, 1.3, 1.5,1.8, 2.1, 2.2, 2.3,
24,25,26,3.1,3.2,35,3.10,4.1,43,44,51
TectupoBanue (TeopeTudeckoe) mo remam 1.2,
131.4,15181.9,2.1,22,23,24,25, 2.6,
3.1,3.14,3.15,3.20,4.1,4.3,4.4,5.1.
Habmtoienue 3a BINOIHEHUEM J1a00paTOPHBIX
pabot 1-20.

OreHka BBINMOTHEHUS JabopaTopHbIX padot]1-20.
OKk3aMeH

4) BIIaJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU U TEOpPUSMU (3aKOH BCEMHUPHOTO
Tarotenus, I, II u III 3akonsl HeroToHA, 3aKOH
COXpAaHEHUS MEXaHMYECKOW HHEPruu, 3aKOH
COXpPAaHEHUS UMITYJIbCA, TPUHLIMI CYHEPHIO3ULIMHI
CWJI, IPUHIMIT PABHOIIPABHOCTH HHEPLIMATBHBIX
CHUCTEM OTCYETA; MOJICKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbIE 3aKOHBI,
MEepBBIM  3aKOH  TEPMOJAMHAMHUKH;  3aKOH
COXpAaHEHUs DBJEKTPHUYECKOro 3apsja, 3aKoH
Kynona, 3akon Oma sl ydacTka LENU, 3aKOH
OMa n7si TIOJTHOM DJEKTPUYECKOM IIETH, 3aKOH
JIxoynsa - JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIWW, 3aKOH COXPAHEHUS SHEPrUU, 3aKOH
NPSAMOJIMHENHOTO  pacIpOCTPAHEHUs  CBETA,
3aKOH OTpaXEHUsI CBETAa, 3aKOH MPEJIOMIICHUS
CBETA; 3aKOH COXPAaHEHUS DHEPIUH, 3aKOH
COXpAaHEHUS UMIIYJbCa, 3aKOH COXPaHEHHUS
AJIEKTPUYECKOI0 3apsifa, 3aKOH COXPaHECHUS
MAacCOBOTO YHCIIa, MOCTyJatel bopa, 3akoH
PaarOaKTUBHOIO pacmana); YBEPEHHOE
HCMOJIb30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH
npu  aHanu3ze  (QU3MYECKUX  SBICHHA |
MPOIECCOB;

Onpoc no Temam 1.5, 1.6, 2.1, 2.2,2.6, 3.1, 3.6,
4.1.

TectupoBanue (TeopeTuyeckoe) no remam 1.5,
16,2.1,2.2,26,3.1,36,4.1

HaGnroneHue 3a BbIIOJIHEHUEM J1a0OPAaTOPHBIX
pabot 1-20

OreHKa BbINONHEHUs JabopaTopHbIX padot 1-20
OK3aMeH

5) yMeHue  yuuThIBaTb  T'PAaHULBI
MPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIENIEH:
MaTepuajabHas TOYKA, WHEpLMAIbHAs CUCTEMA
OoTCYeTa, WACAJIbHBIA Ta3; MOJEIU CTPOCHHUS
ra3oB, >KMJIKOCTEH M TBEPIBIX Te€Jl, TOYEUHBIN
UIEKTPUUECKUI 3apsj, sSAepHas MOJENb aToMma,
HYKJIOHHAs MOJEJIb aTOMHOIO  siipa  IIpH

Omnpoc mo Temam 1.2,2.1,2.3,2.4,2.5,3.1,5.1
TectupoBaHue (TeopeTHUecKoe) 1mo Temam 1.2,
2.1,24,25,3.16

Habntoienue 3a BeINMOTHEHHEM J1a00paTOPHBIX
pabor 1-20

OrteHKa BBITOTHEHUS TabopaTopHbIX padot 1-20
OK3aMeH
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penieHny (GU3NYECKUX 3a/1a4;

6) BIaJCHHE OCHOBHBIMH METOJAMH
HAay4YHOrO0  TO3HAHHUSA, HCIOJIb3YEMbIMH B
(¢u3uKe: TPOBOIUTH TMPSMBIE W KOCBEHHBIC

u3MepeHus: (U3NYECKHX BEJIWYHMH, BbIOMpas
ONITHMAJIBHBI CIOCOO M3MEPEHUSI U UCIIONB3YS
M3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH

WU3MEPEHHUI, IIPOBOJUTH HCCIIEI0BAHUE
3aBUCHMOCTEH  (U3WYECKUX  BEIUYMH  C
HCIIOJIb30BAHUEM IIPSAMBIX WU3MEPEHHUI,

OOBSICHATH MOJYYCHHBIE PE3YJIbTATHI, UCTIOIb3YS
¢busnyeckue TEOpPHM, 3aKOHbl U IOHATHUS, U

JieNlaTh  BBIBOJBI, coOmogaTh  TpaBuIiIa
6€e30MacHOro Tpyaa  IpH MIPOBEICHUU
UCCIIEIOBaHUM B pamKax y4e0HOTO

SKCIIEPUMEHTa H Yy4eOHO-HCCIeA0BaTEIbCKOM
NESATCIILHOCTH C HUCIOJb30BaHUEM IHU(POBBIX
WU3MEPUTENbHBIX YCTPOHUCTB M J1a0OpaTOPHOTO
000pyIOBaHUS; c(hopMUPOBAHHOCTH
MPEACTABICHUI 0 METOAAaX MOJYyUYECHHS] HAyYHbIX
ACTPOHOMHUYECKUX 3HAHUM;

HaOnroeHue 3a BBITIOJTHEHUEM J1a00PATOPHBIX
pabot 1-20

OreHka BBINMOTHEHUS JabopaTopHbIX padoTt1-20
OKk3aMeH

7) chopMHUPOBAHHOCTh YMEHHUS pelIaTh
pacyeTHble  3amayd € SBHO  3aJIaHHOM
(bu3nuecKoil MOJENbI0, UCTIONB3YS (pU3MUecKue
3aKOHBl W TPHUHIMIBI, HAa OCHOBE aHaIu3a
yCIOBUSL  33/1auydl  BBIOMpATh  (PU3UYECKYIO
MOJIeTIb, BBIACIATh (U3NUYCCKUE BEIUYMHBI |
dbopMynbl, HEOOXOAUMBbIE HJSI €€ pelIeHHs,
MPOBOJIUTH PACUYEThl M OIICHUBATH PEaTbHOCTh
MOJIy4€HHOTO 3HaYeHUs (PU3MUECKO BEIMUMHBI,
pemath KadeCTBEHHBIE 3a/Jaud, BBICTpaUBast
JIOTUYECKHU HEMPOTUBOPEUUBYIO LIETIOYKY
pacCy’XJICHUI C OMOPON Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

Penrenue BapruaTuBHBIX 3a/1a4 10 TeMam 2.4,
25,31,42,44

HaOnroeHue 3a BBITIOJHEHUEM J1a00PATOPHBIX
pabot 1-20.

OneHka BbIMOTHEHUS JabopaTtopHbIx padoTl-20
OK3aMeH

8) c(hopMUPOBAHHOCTH yMEHUs
IIPUMEHSTD IIOJTyYEHHBIE 3HAHHUSA JUISt
OOBSICHEHUS YCJIOBUM NMPOTEKaHUSI (PU3NYECKUX
ABJICHUH B TpUpPOJEe M Uil  TNPUHATHSA
MPAaKTUYECKUX PEIICHUA B  TOBCEIHEBHOMU
KHU3HH JUIg oOecrieyeHHs Oe30MacHOCTH IpH
oOpamieHun ¢ OBITOBBIMH  IpuOOpaMu |
TEXHUYECKUMHU  YCTPOMCTBAaMH, COXPaHECHMS
3J10pOBbs U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO
MIOBE/ICHUS B OKpY)KAIOIEH cpene; MOHUMaHHe
HEOOXOUMOCTH  NPUMEHEHHUS  JOCTHUKEHHM
GU3MKH W TEXHOJOTMH M PalUOHAIBHOTO
PUPOIONOIB30BAHUS;

Habmntoienue 3a BbINOIHEHNEM J1a00paTOPHBIX
pabort 1-20.

OmeHka BhIoHEHMs JabopaTopHbIX padoT!-20.

DOK3aMeH

9) cdopMUpOBaHHOCTH COOCTBEHHOM
MO3UIIMK 10 OTHOIIEHHIO K  (HPU3UIECKOM
uHpopMalUK,  TMOJy4aeMOH W3  pa3HBIX

HMCTOYHUKOB, YMEHUN HCMOJIb30BaTh IU(PPOBbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPHUPOBAHMS,

Habmtoienue 3a BBIMOTHEHUEM JTa00paTOPHBIX
pabot 1-20.

OneHka BbInosHeHHs JabopaTopHbIX padot!-20.

DK3aMeH
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WHTEPIPETAIMA W TIPEJCTABICHUS Y4eOHOU H
HAYYHO-TIONYJISIPHOW WH(OPMALIUU; Pa3BUTHE
YMEHHA KPUTHUYECKOTO aHallM3a IOJIydaeMon
nH(popManuu;

10) oBnageHue ymeHusiMH padOTaTh B

HaGumtoneHue 3a BBIOJIHEHUEM JIA00PAaTOPHBIX

rpy1re c BBITIOJITHCHHEM pasnuuHbIX | padot 1-20
COLMAIBHBIX ~ pOJIeH, TMIaHupoBaTh paboTy | OueHKa BHITOJHEHUS 1a00paTopHbIX padboTl -
IpYIIIBL, palroHaIbHO pacnpenensars | 20.
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYaIHsX,
aJIecKBaTHO OILIGHUBAaTh BKJAJ KaXIOro U3
YYaCTHUKOB TPYTIIBI B pelieHue
paccMaTtpuBaeMoil mpoOIeMbl;
11) oBmagenne (chopmupoBaHHOCTH | HabmroneHue 3a BHITOJHEHUEM JTA00PATOPHBIX
MIPEACTABICHHUH ) npaBUIaMu 3amucu | pabot 1-20.
¢usnueckux  popmyn  penbedHO-ToueuHOM | OlEHKA BHIIOIHEHHUS JIA00OpaTOpHBIX pador1-20

cuctembl obo3Haduenuii JI. bpaiins (ans cienbix
U CIIa00BUAANINX 00YYAIOIIUXCS).

DK3aMeH

12)  cgopmuposannocms  NOHUMAHUS
poau Gusuxu 8 IKOHOMUYECKOU,
MEXHON02UYECKOU, COYUANbHOU U IMUYECKOU

cpepax OesmenbHOCMU YeNo8eKda, poau U Mecma
@uU3UKU 8 COBPEMEHHOU HAYYHOU KApMUHe Mupa,

Ompoc o Temam 1.7, 4.3,5.1

TectupoBanue (TeopeTnueckoe) 1no temam 1.4,
3.22

Habitoienue 3a BbINOIHEHNEM J1a00paTOPHBIX
pabor 1-20

ponu acmpoHomMuu 8 npakmuyeckoti | OIeHKa BBITOJHEHUS TabopaTopHbIX padot 1-20
oesamenbHOCMU  Yeloseka U OanbHeuuiem | DK3aMeH
HAYYHO-MEeXHUYECKOM Pa36Umuu;

13)  cpopmuposannocms  cucmemwr | Onpoc o Temam 1.7, ,2.1
3HaHuti 0  ¢husuyeckux  3axonomeprnocmsx, | TectupoBanue (Teoperudeckoe) mo temam 1.10,
3aKonax, meopusx, Oeucmsyrowux Ha ypoeusx | 3.3,4.1
MUKpomupa, — makpomupa — u  mezamupa, | HabmoneHune 3a BRITIOTHEHNEM JTa00paTOPHBIX
npeocmaeneHuii. o  6ceodbuem  xapaxkmepe | padot 1-20
Qusuueckux  3axkoH08;,  npedcmagienui o | OUeHKa BHIOIHEHHUS JJa00OpaTopHBIX padot 1-20

CmpyKmype nOCmpoeHus @Qu3u4ecKol meopuu,
umo no3601Um 0co3Hamb ponv
GPYHOAMEHMANbHBIX 3AKOHO8 U  NPUHYUNOE 8
COBPEMEHHbIX NpeoCmasneHusx O Nnpupooe,
NOHAMb  2PAHUYbl  NPUMEHUMOCU  Meopuli,
B03MOJICHOCIU UX NPUMEHEHUs OJi ONUCAHUSL
ecmecmeeHHOHAYYHbIX A6NEHUU U NPOYECCOB;

OK3aMeH

14) cghopmuposanHocmo YMeHUs
Pazuuams  Yciogus NPUMEHUMOCMU Mooeell
Qusuueckux men U nNpoyeccos  (AGNEHUlL):
uHepyuaibHas cucmema omcuema,
MamepuanibHas — MOYKd,  PABHOYCKOPEHHOe
ogudiceHue, c800O0OHOe naoenue, aOCOIIOMHO
ynpyeas oegopmayus, abOCOIOMHO Ynpyeoe u
abconomno Heynpyeoe CmoaKHO8EeHUs, Mooelell
easa, AHCUOKOCTU u meepooco
(Kpucmaniuuecko2o) mena, UOearbHO2O 2asd,
MoueyHwvlll 3aps0, 0OHOPOOHOE IJIeKMPUYECKOe
nore, 00HOPOOHOE MAzHUmMHoe nore,
2apMOHUYecKue KOoNeOanus, Mamemamudeckutl
MAAMHUK, UOEANIbHbIL NPYHCUHHBII  MASIMHUK,

Ompoc o Temam 1.2, 1.3, 1.5, 1.6, 2.3, 2.5, 3.1,
3.2,18,19,63.13,3.21,4.3

TectupoBaHue (TeopeTHdecKoe) mo remam 1.2,
1.3,15,16,23,25,31,32,3.8, 3.13, 3.17.
Habmntoienue 3a BeINMOIHEHHEM 1a00paTOPHBIX
pabor 1, 2, 19-20

OneHka BBINMOIHEHUS Ja00paTopHbIX padoTl, 2
OK3aMeH
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2apMoHuYecKue 80U, uoeanbHull
KOJleOamenvbHblll  KOHMYp,  MOHKAs — JIUH3A,
MoOenel amoma, amomMHO20 A0pa U K8AHMOBOU
Moo0enu ceemd,

15) chopmuposannocms YMeHUs
00BACHAMD ocobenHocmu NpOMeKanusl
QusuyecKux asieHull. MexaHuyeckoe 08udiceHue,
menjiogoe  OBUdICEHUEe  Hacmuy  eeujecmaa,
meniogoe pasHogecue, OPOYHOBCKOe 08UICEHUE,
oughgysus, ucnapenue, KuneHue u KOHOeHcayusl,
naasieHue u Kpucmaniiu3ayus, HanpaeieHHoCmy
menJionepeoauu, aneKkmpuzayuy mer,
IKEUNOMEHYUATLHOCU no8epxXHOCMU
3apPANCEHHO20 NPOBOOHUKA, INEKMPOMAHUMHOU
UHOYKYUU, CAMOUHOYKYUU, 3asucumocmu
conpomuenenuss noaynpoeooruxkos "p-" u '"n-
munog”  om  memnepamypvl,  pe30OHAHCA,
unmepghepenyuu 601H, ouppaxyuu, oucnepcuu,
NOJHO20 BHYMPEHHE20 ompaoiceHusl,
Gdomosgppexm, Gusuuecxue NPUHYUNDBL
CNeKmpanbHo20 auaiuza u pabomel jazepa,
"anvgha-" u "bema-" pacnaovr sdep, eamma-
usnydenue sioep;

Ompoc o Temam 2.1,2.4,2.5,3.1, 3.3, 3.9,
3.11,4.1,4.2,4.3,4.4,5.1.

TectupoBanue (TeopeTrudeckoe) mo remam 2.1,
24,25,3.1,33,39,311,41,4.2,43.
HabGnronenue 3a BHIIOJTHEHHUEM JTa0OPAaTOPHBIX
pa6ot13-20

OreHka BhIMONHEHUS TabopaTopHbIX padot 3-20
DK3aMeH

16) cghopmuposanHocmo VYMeHull
NPUMEHAMb  3AKOHbL KIACCUYECKOU MeXaHUKU,
MONEKYIAPHOU  QuU3UKU U MePMOOUHAMUKU,
IIEKMPOOUHAMUKY, KEAHMOBOU PUIUKU O
amanuza u O00BACHeHUs AGNEeHULl MUKPOMUPA,
Makpomupa u me2amupd, paziuyams Ycl08Us.
(eparuyul, obracmu) NPUMEHUMOCTNU
Qusuueckux 3aKoHO8, NOHUMAMb BCe0OUUll
xapaxkmep HyHOAMEHMANbHLIX 3AKOHO8 (3AKOH
COXpAHEeHUs ~MeXaHU4yecKou dHepaul, 3aKOH
COXPAHEHUs  UMRNYIbCd, 3AKOH — BCEMUPHOO
MA20MeHUsl, Nepeblll 3aKOH MEePMOOUHAMUKU,
3aKOH COXPAHeHUs. 3IeKMPUYecKo2o 3apsod,
3aKOH COXpanenus dHepeuu) U 02PAHU4eHHOCHb

UCNONIL308AHUSA YACMHBIX 3aKOHO8;
AHATUZUPOBAMD Quszuueckue npoyeccul,
UCNONL3YSI OCHOBHbIE NOJNONCEHUs, 3AKOHbL U
3AKOHOMEPHOCMU OMHOCUMENbHOCb
MeXanu4ecKo2o 08UIICEHUS, Gopmyne
KUHeMamuKy  PpasHOYCKOPEHHO20 — OBUJMCEHUS,

npeobpasosanus lanunes 0aa cKopocmu u
nepemeujenus, mpu 3akona Hvromona, npunyun
omuocumenvHocmu I anunes, 3aKoH 6CEMUPHO20
MsA20MmeHUs, 3aKOHbl COXPAHEHUs. UMNYIbCa U
MeXAHUYecKoll dHep2ulU, C643b pabomvl CUNbL C
U3BMEHeHUeM MexXaHuyecKol JHepauu, YCl08us
pasHosecusi meepoo2o meid; C643b O0aGNeHUs
UOeanvbHo20 2asa co cpeoHel KUHemuieckou
9Hepauell Mensi06020 08UMCEeHUs. u

Ompoc o Temam 1.1-1.9, 2.1-2.7, 5.1.
TectupoBanue (TeopeTudeckoe) rmo remaml.1-
1.9,2.1-2.7,5.1.

Habitoienue 3a BbINOIHEHNEM J1a00paTOPHBIX
pabor 1 -20

OrmeHka BhITOTHEHHS TabopaTopHBIX padorl-20
OK3aMeH
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KOHYeHmpayuetu e2o MOJIEeKYI, C6A3b
memnepamypvl  @ewjecmea  cO  CpeoHell
KUHemu4eckou JHepauel e20 4acmuy, C6s3b
oasnieHusi U0ealbHo20 2a3a ¢ KOHYyeHmpayueu
MONeKY U e20 memnepamypou, yYpasHeHue
Menoeneesa-Knaneiipona, nepeuiii 3aKOH
MEePMOOUHAMUKU, 3AKOH COXPAHEHUs dHepeuu 8
MEeNniosvlX  Npoyeccax, 3aKOH  COXPAHEHUs.
anekmpuieckoeo  3apsaoa, 3axkon  Kynowa,
NOMEHYUATbHOCD NEeKMPOCMAMULECK020
noJs, NPUHYUN CYREPROZUYUU DNIEKMPUYECKUX
noznet, 3axkona Kynona; 3axkonvr Oma 07
yuacmka yenu u 0Jisl 3AMKHYMOU d1eKmMpUiecKotl
yenu, 3aKOH Jorcoyna-Jlenya, 3AaKOH
NEeKMPOMASHUMHOU UHOYKYUU, npasuno Jlenya,

nocmynamul CneyuanbHoul meopuu
omHocumenbHoCmu  JUHWMENHA,  YpasHeHue
Dunwmetina 0 gomosgghexma, nepswviii u
6mopoii nocmynamol bopa, NPUHYUN
HeonpeoeleHHOCmuU Tetizenbepea, 3aKOH

CoOXpanenust 3apsao0d, MAcco8020 YUCIA U IHEPSUl
8 SI0epHbIX pearKyusix, 3aKOH PAOUOAKMUBHO20
pacnaoa,

17) cghopmuposanHocmo VYMeHull
npUMeHsImb oCcHoBonoaG2awUe
ACMPOHOMUYECKUE NOHAMUSL, MeopuU U 3aKOHbL
0Nl aHanuza U OOBACHEeHUsT  U3UYECKUX
npoyecco8  NPoUCXO0AWUX Ha  36€304X, 8
36€30HbIX CUCMEMAX, 6 MeNCCANAKMUYECKOU
cpede; 08udiceHUss HeDeCHvIX mel, 3I80NYUU
36e30 u Bcenennoii;

Omnpoc no Teme 5.1
TectupoBanue (TeopeTudeckoe) mo reme 5.1

18) chopmupoganHocms VMeHutl
uccne008amy U AHAIUIUPOBAMb PA3HOOOPA3HbIE
Qusuueckue senenus U CceOUCMBA 00BLEKMOS,
nPoBOOUMb CAMOCMOAMENbHbIE UCCIe008AHUS 8
Peanvuulx U 1a00pAMOPHbIX YCI08UAX, YUMAMb
U AHATU3UPOBATL XAPAKMEPUCMUKU NPUOOPOE U
YCmpoucmes, 00bACHAMb NPUHYUNBL UX PAOOMbL;

HaGnronenue 3a BbIIOIHEHUEM JTa0OPaTOPHBIX
pabot 1-20
OreHKa BbINONIHEHUs JabopaTopHbIX padot 1-20

19) cghopmuposannocmv npedcmasneHuti

0 mMemooax NOYYeHUs. HAYYHbIX
ACMPOHOMUYECKUX 3HAHUL, 6l1Ad0eHUe YMEeHUAMU
CAMOCMOAMENbHO Gopmyruposamu yeinb
uccneo0o8anus (npoexmay), 8b108U2AMb
2unomeswl Ha ocHose 3HAHUSA
OCHOBONONA2AIOUWUX Quzuueckux
3aKOHOMEpHOCmel U 3aKOHO8, NpOGEPSAMb UX
IKCHEePUMEHMATTbHBIMU cpedcmeamu;
NIAHUPOBAMb U NPOBOOUMb  usuUecKue

IKCHEePUMEHMbL, ONUCLIBAMb U AHATUZUPOBAMb
NOJYYEHHYIO NPU  BbINOIHEHUU IKCHEePUMEeHmA
ungopmayuro, onpedensimv  00CMOBEPHOCHIb
NOJYYEHHO20 pe3yibmama;

Habmntoienue 3a BbINOIHEHNEM J1a00paTOPHBIX
pabor 1-20
OrtieHKa BHITOTHEHUS TabopaTopHbIX padot 1-20
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20) chopmupogannocms YMeHus
pewams pacyemmusvie 3a0auu ¢ A6HO 3A0AHHOU U
HESIBHO 3A0AHHOU uU3UYeCKOU MOOenvlo: Ha
OCHOBAHUU  AHAAU3A  YCIOBUA  GblOUPAMD
Quzuueckue Moodenu, omeeyaroujue
mpebosaHusmM 3a0ayu, NPUMEHSAMb HOPMYIIbl,
3AKOHbl, ~ 3AKOHOMEPHOCMU U  NOCMYIambl
Quzuueckux — meopuii  NpU  UCNOIL30BAHUU
MamemMamuyeckux mMemooo8 peuieHus 3a0au,
npoB8OOUMb pacuemsvl Had OCHOBAHUU UMEIOUJUXCS]
OGHHBIX,  AHAIUZUPOBAMb  pe3ylbmambsl U
KOPPEeKmupo8ams Memoobl peuleHuss ¢ y4emom
NOTYYEHHBIX pe3ynibmamos; pewamsy
KauecmeeHHbvle 3a0auu, mpebdyrowue
NpUMEHEeHUs 3HAHULL U3 pPA3HbIX  pazoenos
WKONbHO20 — Kypca — u3uku, a  makoice
uHmezpayuu 3HAHUU U3 Opy2ux npeomemos
ecmecmeeHHOHAYYHO20 YUKIA: 6bICIPAU8aAmy
JIOCUYECKYIO YENOUK) PACCYHCOCHULI ¢ ONOPOU HA

BrinmonHeHne BapuaTUBHBIX 33724

HaOnroeHue 3a BBITIOJTHEHUEM J1a00paTOPHBIX
pabot 1-20

OreHka BBIMOTHEHUS JabopaTopHbIX padot 1-20

U3yueHHble  3aKOHbl,  3AKOHOMEPHOCMU U
Quzuueckue sA6neHUs,
21) chopmupogannocms ymenuti | Onpoc no Temam 3.6, 3.14, 3.16, 4.2, 4.3.

AHATU3UPOBAMb U  OYEHUBAMb  NOCIe0CMEUs.
ObLIMOBOU U NPOUIBOOCNEEHHOU OesIMeNbHOCIU

yenosexa, CBA3AHHOU ¢ usuyeckumu
npoyeccamu, ¢ NO3UYUL  IKOJLOSUYECKOU
bezonacnocmu; npeocmasieHutl 0

PAYUOHATILHOM NPUPOOONONb308AHUU, A MAKIHCE
DPA3YMHOM UCHONL3OBAHUU OOCMUICEHUU HAYKU
U mexHonoeull Oni OanbHelue20 pPa3eumusl
yenoseuecko20 ooujecmesa;

TectupoBanue (T€OpETHUECKOE) 1O TeMaM 3.6,
3.14,3.15,4.2.

22) oenadeHue paziudHbiMu CnoOcobamu
pabomul ¢ ungopmayuel  duUYECKO2O
COOEPIHCAHUSL C UCNIONB30BAHUEM COBDEMEHHBIX
UHOPMAYUOHHBIX — MEXHONO2Ul,  pa3eumue
VMeHUll KpUmu4eckoeo aHaau3a U OYeHKU
00CMOoBepHOCIU NOTYHAeMOU UHGOpMayULL,

HaGnronenue 3a BHIIOIHEHHEM J1a00paTOPHBIX
pabot 1-20
OreHKa BbINONIHEHUs JabopaTopHbIX padot 1-20

23) oenadenue OpeaHU3AYUOHHBIMU U
NO3HABAMENbHBIMU VMeHUAMU
CAMOCMOAMENbHO20 — NPUOOpemeHusi  HOBbIX
3HAHULl 68 npoyecce GbINOIHEHUs NPOEKMHbIX U
VUeOHO-UCCNe008aMeNbCKUX pabom, YMeHUsMU
pabomamu 8 cpynne ¢ 6blNOJIHEHUEM PATUYHBIX
COYUANBHBIX — poJlell, NIanuposams  pabomy
epynnul, PAYUOHATLHO pacnpeoensims
0esmenbHOCMb 8 HeCMAaHOAPMHBIX CUMYayusx,
A0eKBAMHO OYEHUBAMb BKIAO KANCO020 U3
VUaACMHUKO8 epynnul 6 peuierue
paccmampusaemoii npooiemvl;

HaGnronenue 3a BHIIOJIHEHHEM J1a0OPaTOPHBIX
pabot 1-20
OreHKa BbINONHEHUs TabopaTopHbIX padot 1-20

24) cgopmuposannocms momusayuu K
byoywell npogheccuoHanbHoU OessmerbHOCmU No
CHeyuanbHOCmaM Pu3zuKo-mexHuyecKo2o

Omnpoc o Temam 3.6, 3.7, 3.9, 3.10, 3.12, 3.14
TectupoBanue (TeopeTHueckoe) 1o remam3.6,
3.7,3.9,3.10,3.12, 3.14
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npoguis.

HabGnronenue 3a BHIIOTHEHUEM J1a00paTOPHBIX
pabor 11,20

OreHKa BBIMOIHEHUS T1a00paTOPHBIX
pabot11,20
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KOHKPETU3ALUA JOCTUKEHUA TNYHOCTHbBIX PE3YJIBTATOB

[Tpunoxenue 1

OO0s3aTenpHoe

Ilpunoscenue
Ilnan meponpuamuii

JIMYHOCTHBIE pe3yJIbTaThl Conep:xxanue ypoka (tema, Cnocod [MpoayKT AesATeJbHOCTH Ouenka npouecca
AUJAKTHYECKAs] eTUHULIA, THII OpraHu3anuu ¢popmupoBanus JIP
YpPoKa, BOCIIUTATE/IbHbIC 3ana'm) JesITeJbHOCTH
JIP 1. Oco3narommii ce6s | Tema: «Dopmyrna TOHKOM bauu — TypHup NunuBunyansHoe - YMOIIMOHAJIBLHOE
IPaKJaHUHOM U | TMH3B»(2 4.) "I"1a3a pa3IM4YHBIX | MOJeJMPOBaHUe BBIPAKEHHE CBOEH
3alIMTHUKOM BEJIIUKON npejacTaBuTesien ONTHYECKUX MPUOOPOB U | AKTUBHOU IpaKJaHCKOU 1
CTpaHbI Tun ypoka: ypok u3y4eHus U *KMBOTHOT0 Mupa' KOMAaHITHO€ COCTaBJICHHUE MO3HIINH,

JIP 4. TlposiBnsromuii u
JEMOHCTPHUPYIOIIHIA
YBa)KEHHE K JIIOSIM TPyAa,
OCO3HAIOLIUHN [IEHHOCTh
COOCTBEHHOTO Tpy/Ja.
Crpemsimuiics K
(hopMHUPOBAHHIO B CETEBOM
cpeze TMYHOCTHO U

3aKPCIICHUA HOBBIX 3HaHHUH

BocnuraTeanHbIE 3a0a4N;
-BOCIIUTHIBAThH ‘IyBCTBO
KOJIJIEKTUBU3MA U 310pPOBOTO
CONEPHUYECTBA;

- BOCIIUTBHIBATH YYBCTBO

YBa)X€HUs IpYT K IpYTy,
TOOPOKENATETHHOCTD,

- Pabora B
MOATpyIax
"BrInoaHeHne
CTPYKTYpPHOHI
TabIuIe", ¢
HCCIICAOBAaHIEM
CBOIWCTB H
0COOCHHOCTEM
CaMOACIbHBIX

Tabimmusl "I'1a3a
Pa3JIMYHBIX
npejacTaBuTesien
*KMBOTHOT0 Mupa'"
BOCIIUTBIBAIOIIUE Y
CTYJICHTOB

- OTBETCTBEHHOE
OTHOIIICHHE K
COOCTBEHHOMY TPYIY

- IPOSIBJICHUE YBAKCHUS K
JTFO/ISIM TPYIa.

- yMeHHe paboTaTh B
KOMaHie, COOII01aTh
TpeGOoBaHUs TPYI0BOM
JIVICTIATUTHHEI

- HaBBIKM aHalI3a U
UHTEPIpETauN
UHpOpMaLUU U3

npodeccnoHalIbHOTO TOJIEPAHTHOCTb, YYBCTBO KUAKUX JTUH3" (yueOe); Pa3JINYHBIX HCTOYHUKOB
KOHCTPYKTHBHOI'O TOBApHUIIECTBA U CONEPEKUBAHUS;
«UIHUQPOBOTO creaar. - BOCIIUTBIBATh MHUIIMATUBHOCTh | - JlenoBas urpa -yMEHUS N0JIb30BaThCS
Y aKTUBHOCTb; "®u3nKa BOKpYT HaC | pa3InYHbIMU
- BOCIIUTBIBATH YIIOPCTBO U " 110 UCIIOJIb30BAHUIO | UICTOYHUKAMHU
HAaCTOWYMBOCTb B JOCTUKEHUU buznueckoit uHbOpMalUU U
LEJIN. uH(pOopMaLuu A COBPEMEHHBIMU
npoOyXIeHUS Yy 00pa3oBaTebHBIMU
00yJaronuxcs pecypcamu;
AMOLIMOHAJIBHBIX
YYBCTB U YMEHHUS - pacKkpbIBaroIUe
BUJIETh U3yUEHHbBIE 3HAaUYEHHE IJ1a3a
3aKOHOMEPHOCTH B pas3IMYHbIX
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OKPYXKaroIeH )KU3HU

- Co3nanue
Buaeopoinka " S
MOJICIIUPYIO
buszndeckoe sBieHue"
JUIS 3alUCH B CTYIUU
JxanuHra

MpeaCcTaBUTENEH
KUBOTHOT'O MUDa,;

- TOPJIOCTh 32 JOCTHIKCHHS
HayKI/I U TCXHUKU Ha
npuMepax
HCITIOJIB30BAHUSKBAHTOBOI'O
MHKPOCKOIIa, CITOCOOHOTO
BHUJICTH HECBO3MOXXHOC -
KIIETOYHYIO CTPYKTYpY U
KOCMHYECKHUX TEJIECKOIIOB
IIJIS MCCIIEIOBAHUS
Bcenennoit
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