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1. OBLIASI XAPAKTEPUCTUKA PABOYEM MTPOTPAMMBbI
YUYEBHO# JTUCHUTLIMHBI

1.1 MecTo IUCIMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl

VYuebnas mucuuiuinHa «PU3HKA» SBISETCS 00s3aTEIBHON YacThi0 00I1e00pa30BaTEIBHOTO
LMKJIa OCHOBHOM oOpaszoBarenbHON mporpamMMbl B cooTBeTcTBUU ¢ PI'OC mo crneuuanbHOCTH
09.02.07 Un¢dopManoHHbIE CHCTEMbI M IPOrPAMMHPOBAHMeE.

1.2 leab aAucUUNJINHBI

Coneprxanue mporpaMMbl 00II€00pa30BaTEILHON TUCHUIIIUHB «®U3MKA» HaAMpaBiICHO Ha
JOCTIKEHHE PE3yJIbTaTOB €€ M3y4deHHUs B cooTBeTcTBUU C TpeboaHusiMu ®I'OC COO c yyerom
npodeccuonanbHoi HanpasieHHocTH GT'OC CIIO.

1.3 Ilnanupyembie pe3yJibTaThl 0CBOEHUS THCHUIIMHBI

1.3.1 B pamkax nporpaMmbl 00m€00pa30BaTEJbHON AUCHHUILUIMHBI «Pu3nka»
00y4YalIIUMHCS 0CBAMBAIOTCS JIUYHOCTHBIE Pe3yJIbTAaThl B YACTH:

1) rpak1aHCKOTO BOCTTUTAHUSI:

- chOpPMHUPOBAHHOCTh TPAXKIAAHCKOM TMO3UIHMH OOYYaromIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOT'0 4JIeHA POCCUICKOT0 OOIIECTBA;

2) MaTpUOTUYECKOTO BOCITUTAHUS:

- c(hopMUPOBAHHOCTH POCCUHUCKON TPAKIAHCKOW HUIACHTUYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTU mepen PoauHo#, ropocTH 3a CBOM Kpaill, cBoo Poauny,
CBOM SI3BIK U KYJIBTYPY, IIPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Pocenn;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApOIa;

4) 5CTEeTUYECKOTO BOCIIUTAHUSA:

- ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOIICHHIA;

5) du3nyecKoro BOCIUTAHUSA:

- c(hopMHPOBAHHOCTH 3/I0OPOBOr0 U OE30MaCHOT0 00pasa >KU3HHU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 37I0POBBIO;

6) TpyJOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTb K TPYyy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYA0II00UE;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

- c(hOpPMUPOBAHHOCTh JKOJOTHYECKOH KYyJIbTYypbl, IOHMMAaHHUE BIHMSIHUS COLMAIBHO-
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIUAIBHOM Cpe/ibl, 0CO3HAHUE TJI00aTBbHOIO
XapakTepa 9KOJIOTMYEeCKUX IpobieM;

8) IEeHHOCTH HAYYHOTO IO3HAHMUS:

- ¢(hopMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO Ha JHaloOre KyJlbTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE.

- OCO3HAHME LICHHOCTH HaYyYHOU JeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO AEITEIbHOCTh UHIMBUAYAIbHO U B TPYIIE.

1.3.2 B pamkax nporpaMmbl 00me00pa30BaTEJbHOH JAUCHUILVIMHBI «Pu3nkKa»
00yYalIIUMHCS 0CBAMBAIOTCS MeTaNpeIMeTHbIe Pe3yJIbTAThI:
1)oBnaneHnne yHUBEpCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JICHCTBUSIMU:
a) 0a30BbIe TOTUYECKHUE JICHCTBUS:
CaMOCTOSITENLHO (POPMYIUPOBATEH U aKTYaTHU3UPOBAThH MIPOOJIEMY, pAaCCMATPUBATh €€
BCECTOPOHHE;



yCTaHABIIMBAThH CYIIECTBEHHBIN IPU3HAK WJIM OCHOBAHUS /ISl CPABHEHUS, KJIaCCH(PHUKAITIH
0000I1IECHHS;

OTIPEACTISATH IENH JeSITSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSIX;

BHOCHUTH KOPPEKTHBBI B JICATEIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJILTATOB LIEIISIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX MPOOIIEM;

0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

BJIJICTh HaBBIKAMHU yYE€OHO-MCCIIEA0BATEIHCKOW U IPOSKTHOM JIeATEIIBHOCTH, HABBIKAMU
paspenieHus npooieM;

CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITEITbHOMY ITOUCKY METOOB PEIICHUS TPAKTHUSCKUX
3aJ1a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

OBJIAJICHHUEC BUJIAMU JCITCILHOCTH TI0 ITOJIYICHHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIIHH,
PeoOpa30BAHUIO U TPUMEHEHUIO B Pa3IMYHBIX YUECOHBIX CUTYAIHsIX, B TOM YHCJIE IPU CO3/IaHUN
Y4eOHBIX U COIUATBHBIX TPOCKTOB;

(hopMUpOBaHKE HAYIHOTO THITA MBIIUICHHSI, BIIQJICHUE HAYYHOU TEPMHHOJIOTHECH,
KITFOYCBBIMH ITOHATHUSAMH ¥ METOJIaMU;

CTaBUTH U POPMYJIHPOBATH COOCTBEHHBIC 3a7]a41 B 00pa30BATEIIHHOM JIEATETLHOCTH 1
KU3HEHHBIX CUTYaIUsX;

BBISIBIISATh TIPUIMHHO-CIICJICTBEHHBIC CBS3H U aKTyaJTM3UPOBATh 3a/1a4y, BBIIBHTATh
TUIIOTE3Y €€ PEIICHUs, HaXOUTh apryMEHTHI JIJIS JIOKa3aTeIbCTBA CBOUX YTBEP)KJICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

aHAJIM3UPOBATH MOJYUYEHHbIE B XOJ€ PEIICHUS 3a/Jaul Pe3yJIbTaThl, KPUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

B) paboTa ¢ uH(popmaIuei:

- BJAQJETh HaBBIKAMHU TMONy4YeHHs] HWHGOpMAIMM U3 HMCTOYHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMAaTU3allMI0 M MHTEpIpeTaluuio hHpopmanuu
Pa3IMYHbIX BUJIOB U (POPM MpeACTaBICHUS;

BJIIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHQOpMaLuU, HHHOPMAIMOHHON 0€30MacHOCTH
JUYHOCTH.

2)oBJa/ieHNEe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCUCTBUSIMU:

a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMU BO BcexX cepax >KU3HM; apryMEHTHUPOBAHHO BECTU JTUAJIOT,
YMETh CMSTr4aTh KOH(JIMKTHBIE CUTYAIlH;

0) coBMeCTHas ACSITEIBHOCTD:

- IOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMaHAHON ¥ UHIMBUYaJIbHOU paboThI;
npeaaraTb HOBbIE IPOEKTHI, OLICHUBATH UJIEHU C MMO3UIIUU HOBU3HBI, OPUTUHATBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

3)oBiazieHue YHUBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMMU:

a) caMOOpraHM3aLus:

- CaMOCTOSITENIbHO OCYUIECTBIATh I103HABATENIbHYIO JIEATENbHOCTh, BBISABIATH IMPOOJIEMBI,
CTaBUTh M (HOpMYyIUpPOBaTH COOCTBEHHBIE 337a4l B 0Opa30BaTEIbHONW AEATENBHOCTU U KM3HEHHBIX
CUTYyalMsX;

0) CaMOKOHTPOJIb:

- JaBaThb OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

B) SMOIIMOHAJILHBIN HHTEJIEKT, IIPeIIoJaralini chOpMHUPOBAHHOCTS!

- CaMOCO3HaHUS$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJIETh HAIPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOLIMOHATILHOM cpepbl, OBITH YBEPEHHBIM B cele;

T') IpUHATHE ce0s U APYTHX JIIOJCH:

- IPUHUMATh ce0sl, MOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA.



1.3.3 B pamkax nporpaMmbl 00me00pa30BaTeJbHOH JAUCHUILVIMHBI «DPu3nka»
00yYalIIUMHCS 0CBAMBAIOTCS NMPeIMeTHbIE pe3yJIbTaThI:

[To yuebHOMy npenmery "®usuka" (6a30BbIil ypOBeHb) TPeOOBAaHUS K IIPEIMETHBIM
pe3yabTaTaM OCBOCHHUsI 0a30BOr0 Kypca (PU3MKH JOJDKHBI OTPAXKaTh:

1) chopmMupoBaHHOCTH MPEACTABICHUH O POJIM U MecTe (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
HAY4YHOH KapTHHE MUPA, O CUCTEMO00Opa3youeil poiu (pU3uKu B pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHI, O BKJIaJIe POCCUHCKUX U 3apyOEKHBIX YUCHBIX-(DU3HKOB B
pa3BUTHE HAYKH; TOHUMaHNe (PU3NIECKOHN CYIIHOCTH HAOIIOIaeMbIX SIBICHHH MHUKPOMHUPA,
MaKpOMHUpPa U METaMHpPa; MOHUMaHHE POJIH ACTPOHOMHH B TIPAKTUYECKOH eI TEILHOCTH YeJIOBEeKa U
TambHEHIeM Hay9YHO-TEXHUYECKOM Pa3BUTHH, POJIH PU3UKHU B (OPMUPOBAHUH KPYTo30pa U
(GYHKIIMOHATBFHON TPAMOTHOCTH YeJIOBEKA ISl PEHICHUS IPAKTHIECKUX 3a/1ad;

2) copMHUPOBAHHOCTH YMEHHH pacrio3HaBaTh (M3HUECKHE SIBIEHUS (TTPOLIECCHI) H OOBSICHATh
MX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOIMHENHOE IBUKEHUE,
cBO0OO/IHOE Ma/ieHue Tell, ABMKEHUE TI0 OKPYKHOCTH, HHEPLUS, B3aUMO/IEHCTBUE Tell, KOoJieOaTeIbHOE
JBUKEHHE, PE30HAHC, BOJIHOBOE JBMKEHUE; TU(Py3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHHE
KHUJIKOCTEH M TBEPHBIX TEJl, N3MEHEHHE 00heMa TeJl PU HarpeBaHUH (OXJIAXKICHHUH), TEIUIOBOE
paBHOBECHE, HCTIapeHHE, KOHACH A, TNIaBJIeHUe, KpUCTAITU3allks, KUIIEHUE, BIXKHOCTh BO3/yXa,
CBSI3b CpeAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO ABMKEHHSI MOJIEKYJI C a0COJIIOTHOM TeMIepaTypoi,
MOBBIIICHUE JTABJICHUS Ta3a MPU €T0 HarpPeBaHWHU B 3aKPBITOM COCY/IE, CBS3b MEKY TapaMeTpamMu
COCTOSIHUS Ta3a B M30IpoLIeccax; MEeKTPU3alus Tel, B3auMO/ICIICTBUE 3aps/10B, HarpeBaHNe
MIPOBOJTHUKA C TOKOM, B3aUMOJICHCTBHE MarHUTOB, DJIEKTPOMAarHUTHAsE MHIYKITUS, ISHCTBHE
MarHUTHOT'O TIOJISl Ha POBOJHUK C TOKOM M JIBHXKYIIIUICS 3apsijl, SJIEKTPOMAarHUTHBIE KOJIeOaHUsI U
BOJIHBI, MPSMOJIMHEWHOE PacCIpOCTPaHEHUE CBETA, OTPAXKEHUE, IPETIOMIICHUE, UHTEpepeHITus,
mudpakius ¥ TOJISIPU3aInsl CBETa, TUCTIEPCUS CBeTa; (POTOAIEKTpUIECKHil 2P HEKT, CBETOBOE
JlaBJICHHE, BOBHUKHOBEHUE JIMHEIYAaTOro CIeKTpa aToMa BOJI0pOa, ECTECTBEHHAsI U UCKYCCTBEHHAsI
PaavoaKTUBHOCTD;

3) BnajieHHe OCHOBOMOJIAralouMu GU3NYECKUMU MOHATUSIMHI U BEIMYMHAMH,
XapaKkTepU3yIIUMH (U3NYECKHUE MTPOLIECCHI (CBA3aHHBIMU C MEXaHUUECKUM JIBUKCHHUEM,
B3aUMO/ICHCTBUEM TeJl, MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM
CTPOCHHEM BEIECTBA, TEIJIOBHIMU MPOLIECCAMU; SJICKTPUUECKUM U MAarHUTHBIM TOJISIMU,
ANEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU U BOJTHAMMU;, ONTHUYECKUMU SBJICHUSMU;
KBaHTOBBIMH SIBJICHUSMHU, CTPOCHHEM aToMa M aTOMHOTO S/1pa, paJlO0aKTUBHOCTHIO); BIa/IcHUE
OCHOBOIOJIAral0IIMMHU aCTPOHOMUYECKUMU MOHATUSMHU, TTO3BOJISIOIIUME XapaKTEpPU30BaTh MPOLECCHI,
MIPOUCXO/ISIINE Ha 3BE3/1aX, B 3BE3/IHBIX CHCTEMAaX, B MEKTaJJAKTUYECKON cpeJie; ABMKEHHE HeOECHBIX
TeJ, SBOJIOIUIO 3Be3/1 U BeeneHHoil;

4) BrnajieHre 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPHUSIMH (3aKOH BceMUpHOro TsaroteHus, [, I u
I11 3akonbI Hpr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa,
MIPUHIINI CYHEePIIO3UIIUU CUJT, IPUHIUI PABHOMPABHOCTH UHEPIHMAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, IEPBBIN 3aKOH
TEPMOIMHAMUKH; 3aKOH COXPaHEHMsI JJIEKTPUUYECKOro 3apsija, 3akoH Kynona, 3akon Oma Juid yyacTka
1enu, 3akoH OMa /1711 OJTHOM AJIeKTpUUYecKol 1ienu, 3akoH Jxoyuns - Jlenna, 3akoH
3JIEKTPOMArHUTHON MHYKIIMHU, 3aKOH COXPAaHEHMsI SHEPTUH, 3aKOH PSIMOJIIMHEHHOTO
pacrpocTpaHeHHsI CBETA, 3aKOH OTPaXXCHMs CBETA, 3aKOH MPEIOMIICHHSI CBETA; 3aKOH COXpaHEHHUs
SHEPIUH, 3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOH COXPAaHEHMS IEKTPUUYECKOT0 3apsiia, 3aKOH
COXpaHEeHMs MAacCOBOT0 YKCia, MOCTyIaThl bopa, 3aKk0H pajinoakTHBHOTO paclaja); yBepeHHOE
UCIOJIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH NpU aHan3e PU3NUECKUX SBJICHUN U MTPOIECCOB;

5) yMeHHe yUUTHIBAaTh IPAHULIBI IPUMEHEHUS U3YUEHHBIX (PH3HMUECKUX MOJIENICH:
MaTepHalibHas TOYKa, HHEpIHaJIbHAs CUCTEMA OTCUeTa, UealbHbII ra3; MOJEIN CTPOSHHS I'a30B,
KHJIKOCTEH M TBEPBIX TEJI, TOUCUHBIN NIEKTPUYECKUNA 3aps, sepHast MOJIeNIb aTOMa, HyKJIOHHAs
MOJIeJIb AaTOMHOT'O si/Jpa MPH pelieHnH (Pru3ndecKux 3a/1ad;



6) BiaJieHNE OCHOBHBIMH METOJAMU HAYYHOTO IMO3HAHMS, UCIIOJIb3YEMBIMH B (pr3HKe:
MIPOBOJIUTH MPSIMbIE U KOCBEHHBIE N3MEPEHHUS (PU3NUECKUX BEITHMYUH, BEIOMpPAst ONTUMAIIBHBIN CIIOCO0
M3MEPEHHUS ¥ UCIOJIb3YsI U3BECTHBIE METO/IbI OIICHKU MOTPEIIHOCTENH N3MEPEHUI, IPOBOIUTH
HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH C MCIIOJIB30BAHUEM MPSMBIX U3MEPEHUH,
OOBSICHATH TIOJTYYECHHBIC PE3YIIbTATHI, HCIIONB3YsI (PU3NYECKHE TEOPHH, 3aKOHBI M IOHATHS, U AeTaTh
BBIBO/IBI; COOJIIOIATh MTpaBHiIa 0€30MacHOTO TPY/ia MPH MPOBEICHUN UCCIIEIOBAaHUN B paMKax
y4e0HOTO SKCIIEPUMEHTA U y4eOHO-MCCIIEI0BATEIBCKON eI TEIBHOCTH C HCIIOJIb30BaHUEM I (PPOBBIX
M3MEPHUTENIBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 000pyAOBaHUS; C(HOPMUPOBAHHOCTH MPEICTABICHHUIA O
METOax MOIy4YEeHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUMH;

7) chopMHUPOBAHHOCTh YMEHUS PelIaTh PACUCTHBIC 33/1a4H C SIBHO 33JJaHHOW (U3HUYCCKOM
MOJIENTBIO, UCTIONB3YS (PU3NYECKHE 3aKOHBI M IPUHIIHIIE]; HA OCHOBE aHAJIN3a YCIOBUS 331a4H
BbIOMpATh (PU3NYECKYIO MOJIEIb, BBIIEIATh PU3NYECKHE BETMYUHBI U (DOPMYJIbI, HEOOXOIUMBIE JUIS €€
peleHusl, MPOBOIUTH PACUETHI U OIICHUBATh PEATbHOCTD MOJTyUYEeHHOT O 3HaUeHHsI (pr3nIecKoi
BEJIMYUHBI; PEIIaTh KAYECTBEHHBIE 3a/1auM, BHICTPANBAsH JIOTHUYECKH HETTPOTHBOPEUUBYIO LIETIOUKY
pacCykJIeHUM ¢ OMOpOo Ha M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

8) chopMupOBaHHOCTh YMEHUS MPUMEHSTH MOTYUYEHHBIE 3HAHUS JIJIs1 0OBSICHEHUS YCIIOBUI
MpOTeKaHUs (PU3NUECKUX SIBICHUH B IPUPOJIE U JUISl IPUHSTHS PAKTUICCKUX PEIICHUN B
MTOBCETHEBHOM JKM3HU JIJIsl o0ecrieueHus: 6e30MacHOCTH MU 00palieHny ¢ OBITOBBIMU MpUOOpaMu 1
TEXHUYECKHMHU yCTPOHCTBAMH, COXPAHEHUS 370POBBS M COOFOJICHUSI HOPM DKOJIOTHUECKOTO
TIOBEJICHHSI B OKPY’KAIOIIEeH cpe/ie; MOHNMaHue He0OXOIMMOCTH IIPUMEHEHUS TOCTHIKCHUH (QH3UKH 1
TEXHOJIOTUH JUTSl pAIIHOHATBHOTO TIPUPOAOTIOIH30BaHUS;

9) chopMuUpOBaHHOCTH COOCTBEHHOM MO3UIIMU TI0 OTHOIIEHUIO K (U3UYECKOM HH(POPMAIIUH,
MOJIy4aeMOil U3 pa3HbIX HCTOUHUKOB, YMEHUHN UCIOJIb30BaTh IU(PPOBBIE TEXHOIOTUU IJIs ITOKCKA,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALIUU U MPEJCTABICHUS yUeOHON U HAYYHO-TIOMYJISIPHOM
nH(pOpMalLUK; pa3BUTUE YMEHUN KPUTUYECKOTO aHaIn3a MoJyyaeMoi HHpOpMaIH;

10) oBnagenre yMeHUsIMH pabOTaTh B IPYIIIE C BHITOJHEHUEM PA3TUYHbBIX COLIMATBHBIX
poJiel, MIaHuPOBaTh PabOTy TPYIIIIbI, PAlIMOHAIBHO PACIPENEATh IeATENbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, aJIeKBaTHO OLEHUBATh BKJIAJ KaXKIOr'0 U3 YYaCTHUKOB I'PYIIIbI B pEeLICHHE
paccMaTtpuBaeMoil IpooOIeMBblL;

11) oBnanenue (chopMUPOBAHHOCTD MPEJACTABICHHUH ) MPAaBUJIAMU 3aITUCH (PU3UICCKUX
dhopmyn penbedHO-TOUeUHOM cucTeMbl 0003HaueHuit JI. bpaiins (myist crernsix U c1adoBHASIINX
00yJaroIIMXCsl).

12) cdhopmuposannocms noHumanus poau Gu3uKy 8 IKOHOMUYECKOLL, MEXHOI02UUECKO,
COYUANBHOU U IMUYECKOTU chepax OessmebHOCMU 4el08eKda, POU U Mecma Qu3uKy 8 CO8peMeHHOU
HAY4HOU KapmuHe Mupa, poiu acmpoHOMUU 8 NPAKMUYECKOU 0esimelbHOCMU Yell08eKa U
oanbHelulemM Hay4YHO-MexXHU4eCKOM pa3eumuu;

13) copmuposannocms cucmemsbl 3HAHUL O QUBUYECKUX 3AKOHOMEPHOCMSAX, 3AKOHAX,
meopusix, Oelicmeyiouux HA YPOBHAX MUKPOMUPA, MAKPOMUDA U Me2aMupd, NpeoCmAagieHuti o
gceobwem xapakmepe puauuecKux 3aK0H08, NpedCmasieHull 0 CmpyKmype nocmpoenus husuyecKou
meopuu, Ymo NO380J1UM OCO3HAMb POb (PYHOAMEHMANbHLIX 3AKOHO8 U NPUHYUNOE 8 COBPEeMEHHbIX
npeocmasieHusx O npupooe, NOHAMb 2PAHUYbL NPUMEHUMOCMU MeOPUll, BO3MONICHOCIU UX
npumeHenust 0l ONUCAHUSL eCMEeCEEHHOHAYYHbIX AGIEeHUL U NPOYECCos;

14) cghopmuposannocme ymenus paziuyams yCio8us NPUMEHUMOCHU MoOenell (Qu3uyecKux
men U Npoyeccos (AGNEeHUll). UHEPYUATbHASL CUcmemMd Oomcdemad, MamepuailbHdas MmoukKa,
PABHOYCKOpEeHHOe 08udceHue, c80000H0e nadeHue, abCONOMHO ynpyeas Ooegopmayus, adOCOIOMHO
ynpyzoe u abCconOmMHO Heynpyeoe CMOJKHOBEHUs, Mooenell 2asd, JHCUOKOCMU U  MBEPO02o
(Kpucmaniuuecko2o) mena, uoedarbHo20 2a3d, Mo4yeuHvlll 3apsao, 0OHOPOOHOE IIeKmpuleckKoe noie,
00HOPOOHOE MASHUMHOE NoJle, 2ApMOHUYECKUe KONeOaHUs, MamemMamudecKutl MasmHuxK, UoeaibHbill
NPYHCUHHBIU MASAMHUK, 2APMOHUYECKUe B0JIHbL, UOeaNbHbIU KOeOamenbHblll KOHMYpP, MOHKASL TUH3A,
Mooenell amoma, AmomMHO20 A0pa U KAHMOBOU MOOenu ceema,

15) cpopmuposannocmo ymeHuss 00bACHAMb 0COOEHHOCMU NPOMEKAHUA PUIUYECKUX ABTEHULL:
MexaHuyeckoe O8UdCeHUe, Menniogoe OBUICEHUe 4Yacmuy eewecmsd, meniosoe pagHo8ecue,
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OpoyHosckoe  OgudiceHue, Ougyzus, ucnapenue, Kuneuue U KOHOEHCAyus, NideleHue U
KpUCMAnIu3ayus, HAanpaeieHHoCms menionepeoayu, 21eKmpusayuu mei, K8UNnOmeHyuaibHoCmu
NOBEPXHOCMU  3APANCEHHO20  NPOBOOHUKA,  INEKMPOMASHUMHOU — UHOVKYUU, — CAMOUHOVKYUU,
3A8UCUMOCIU CONPOMUBIEHU NOIYNPO8oOHUKo8 "p-" u "n-munos” om memnepamypui, pezonanca,
unmepgepenyuu 80aH, OUPparyuu, OUCnepcul, NOIHO20 BHYmMpeHHe20 ompadiceHus, homospgexm,
QusuyecKue NPUHYUNBLL CREKMPAIbHO20 aHalu3a u pabomol aazepa, "arvgha-" u "6ema-" pacnaowvi
sa0ep, eamma-uziyyenue aoep;

16) cpopmuposannocmo ymenuii npumeHsims 3aKOHbL KIACCUYeCKOU MEXAHUKY, MOJIeKYISAPHOU
Qu3uUKU U MEePMOOUHAMUKU, INEKMPOOUHAMUKY, KEAHMOBOU (QU3UKU 0N AHAIU3A U OOBACHEHUS
AGNEHUN  MUKPOMUPA, MAKPOMUPA U Me2amupd, paziudyames YCioeus (2panuysl, o00aacmu)
NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owuli xapakxmep QyHOaMeHmantbHblX 3a4KOHO8
(3aKoH coxpaneHusi MexaHuyecKol IHep2uu, 3aKOH COXPAHEHUs UMNYIbCd, 3aKOH 6CEMUPHO20
MmsA2omeHus, Nepevlii 3aKOH MePMOOUHAMUKY, 3AKOH COXPAHEHUsl JJIeKMPUYecKo20 3apsaod, 3aKOH
CcOXpaHeHus JHepauu) U O0SPAHUYEHHOCMb UCHONIb308AHUSL YACMHLIX 3AKOHOS, AHANUZUPOBAMb
Qusuueckue npoyeccvl, UCNONL3YS  OCHOGHblE NONONCEHUS, 3AKOHbl U  3AKOHOMEPHOCMIU
OMHOCUMENbHOCMb — MEXAHUYECKO20 — OBUMNCEHUsl,  (QOpMYIbl  KUHEMAMUKYU — PABHOYCKOPEHHO20
osudicenus, npeobpasoeanus lanunes 0nsa ckopocmu u nepemeweHus, mpu 3axkona Hviomomna,
npuHyun omuocumenvrocmu I anunes, 3aKkOH 6CeMUpHO20 MALOMEHUS, 3AKOHbI COXPAHEHUs. UMNYIbCA
U MexamuyecKkol SHep2uu, C6sd3b pabomvl CUNbl C USMEHEHUeM MeXAHUYecKOU OdHepeull, YClo8Us
pasHogecusi meepoo2o mena, C6sa3b 0A6leHUsl UOeaNbHO20 2a3a CO CPeOHell KUHeMUYecKol dHepauell
MeNnI08020 OBUNCEHUS U KOHYEHmpayuel e20 MONeKYl, C85i3b memMnepamypvl 6eujecmsd co cpeouel
KUHemu4ecKkol dHepauell e2o 4acmuy, cés13b 0asleHus U0edlbHO20 2a3d C KOHYenmpayuel MOIeKyl u
e2o0 memnepamypou, ypaeueHue Menoeneesa-Knanetipona, nepevlii 3aKoH mMepmMOOUHAMUKU, 3AKOH
COXpaHeHUs dHep2uu 6 MenioBblX NPOoYeccax, 3aKOH COXPAHEHUS JJIeKMPUYecKo2o 3apsod, 3aKOH
Kynona, nomenyuanvbnocms anekmpocmamudecko2o nojsf, NPUHYUn Cynepno3uyuu 1eKmpuidecKux
nozet, 3axona Kynona; zaxonvt Oma ons yuacmka yenu u 01 3AMKHYMOU 31eKMPUYeCcKoll yenu,
saxon [[ocoyna-Jlenya, 3aKOH INeKMPOMASHUMHOU UHOVKYUU, npasuro Jlenya, nocmynamol
CNeyuanbHoU meopuu OMHOCUMeENbHOCMU JUHwmelHa, ypasneHue DuHwmelna onsa ¢pomosghghexma,
nepswvlii u eémopou nocmynamol bopa, npunyun neonpedenennocmu Ietizenbepea, 3aKoH coxpaneHus
3apA0a, Macco8o20 YUCIA U IHEPRUl 8 A0EPHBIX PeaKyusx, 3aKOH paouoaKmugHo20 pacnaod;

17) cgopmuposannocms ymeHull npuMeHsAmMb OCHOBONONAAIOWUE ACMPOHOMUYECKUE
NOHAMUSL, Meopuu U 3aKOHbl Ol AHANU3A U OOBACHEHUS U3UUECKUX NPOYecco8 NPoUCXooauux Ha
36€30ax, 8 36e30HbIX CUCEMAX, 8 MeNCeANAKMUYecKoU cpeoe; 08UICEHUs. HeDeCHbIX meJl, 2680I0YUl
36e30 u Beenennoii;

18) cpopmuposannocmos ymenuii uccie0o8ams U AHAIUIUPOBAMb PA3HOOOPA3HbIE Pu3ULecKue
sA6leHUS U CBOLICMBA 00BEeKmo8, Npo8oOOUMb CAMOCMOAMENbHbIE UCCLEe008AHUS 68 DEeaNbHbIX U
J1aOOPAMOPHBIX YCI0BUAX, YUMAMb U AHATUSUPOBAMb XAPAKMEPUCTMUKY NPUOOPO8 U YCMpoUucms,
00BACHAMb NPUHYUNDBL UX PAOOMbL;

19) cgpopmuposannocmev npedcmasieHuli 0 Memooax NOAY4eHUs HAYUHbIX ACMPOHOMUUECKUX
3HaHUll, 61adeHue YMEeHUIMU CAMOCMOAMENbHO (opMyIUposams yeib UCCLe008aHUs (NpoeKma),
8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (QUIULECKUX 3AKOHOMepHOcmel U
3aKOHO8, NpOGepsimb UX IKCHEPUMEHMATbHbIMU —CPeOCm8amuy, NIAHUPO8AmMs U  NPOBOOUMb
Qusuueckue IKCnepuMeHmsvl, ONUCLIBAMb U AHATUSUPOBAMb NOJYVYEHHYIO NpU  BbINOJIHEHUU
9KCHnepuUMeHma ungopmayuio, onpeoeisims 00CMOBEPHOCb NOJLYYEHHO20 Pe3yIbmama,

20) cgopmuposannocms ymMeHUus pewlamsv pacyemuvle 3a0ayu ¢ s6HO 3A0AHHOU U HeSA8HO
3A0aHHOU (PU3ULECKOU MOOeNbl0: HA OCHOBAHUU AHANU3A VYCI08Us 8blOUpams huauyecKue Mooeu,
omeeyaroujue mpeOo8aHUuAM 3a0ayu, NPUMEHAMb HOPMYbl, 3AKOHbL, 3aKOHOMEPHOCTU U NOCMYIAMbL
Quzuueckux meopuii npu UCNOIL30EAHUU MAMEMAMUYECKUX MeMO008 peuleHus 3a0ad, Nposooums
pacuemsvl HA OCHOBAHUU UMEIOWUXCA OAHHBIX, AHATUSUPOBAMb De3YIbMamvl U KOPPEKMUPOBAmbsb
Memoobl peuleHusi ¢ Y4emom HOJNYYEHHbIX pe3yIbmamos;, peulams KauyecmeeHHvle 3a0ayl,
mpebylowue NpuUMeHeHUss 3HAHUN U3 PA3HLIX pA30eno08 WKOIbHO20 Kypca QU3UKU, a makice



unme2payuu 3HaHUll U3 Opyeux NPeomemos eCmecmeeHHOHAYYHO20 YUKIA: bICMPAUBAMb JI02UYECKVIO
YenouKy paccyicoeHuli ¢ ONOpou Ha u3ydeHHbvle 3aKOHbL, 3aKOHOMEPHOCMU U uzuyecKue A61eHUs;

21) cghopmuposannocms ymMeHull AHATUBUPOBAMb U OYEHUBAMb NOCIe0CmEuUst ObIMoBol U
NPoOU3600CMEEHHOU OesIMeNbHOCMU YeNl08eKd, C8A3AHHOU C QU3UYECKUMU NpOYeccamu, ¢ NO3Uyuil
IKONI02UYECKOU Oe30nacHOCmU, NPeOCmAasIeHUll 0 PAYUOHATbHOM NPUPOOONONIb308AHUU, O MAKHCE
PA3VMHOM  UCNONIL30BAHUU OOCMUNCEHUL HAYKU U MEXHONo2Ul OJisl  OdlbHeluule20 pa3eumus
yenogeyecko2o oobuecmasa,

22) osraodenue paziuunbiMu cnocobamu pabomsl ¢ ungopmayuel GuauLecKkoeo cooepAcanus ¢
UCNONb308AHUEM COBPEMEHHBIX UHMOPMAYUOHHBIX MEXHONIO02U, pA3BUmMue YMeHUll Kpumuieckoeo
AHAU3A U OYEHKU OOCMOBEPHOCIU NOJYHAEMOU UHPOPpMAYULL,

23) oenadenue opeaHU3AYUOHHLIMU U NO3HABAMENLHOIMU YMEHUAMU CAMOCMOAMENIbHO20
npuodpemenus HOBbIX 3HAHULL 8 NPoyecce GbINOIHEHUS NPOEKMHLIX U Y4eOHO-UCCIe008AMENbCKUX
pabom, ymeHusAMU pabomams 6 cpynne ¢ 8blNOIHEHUEM PA3TUUHBIX COYUALHBIX POel, NIAHUPOBAMD
pabomy 2epynnvl, PAYUOHANLHO pACHpedensams O0esimelbHOCMb 6 HeCMAHOAPMHLIX CUMYayusx,
A0EKBAMHO OYEHUBAMb BKAAOD KANCO020 U3 YUACMHUKOG ZSPYNNbL 6 peuleHue pPacCMampueaemou
npoonemol,

24) cgopmuposannocme momusayuu K 0yoyueu npo@deccUOHAIbHOU OesimelbHOCMU NO
CReYuanbHOCMAM (PU3UKO-MEXHUYECKO20 NPOPUIAL.

1.3.4 B pamkax nporpamMMmbl Y4eOHOH JUCHUIJIMHBI OOYYAIOUIUMHCH OCBAUBAIOTCS
Ju4yHOCcTHbIe pe3yiabTatbhl (JIP) B coorBerctBuM ¢ TpedoBanusmMu PI'OC CIIO no
cnenquajgbHocTH 09.02.07 UHpOopManMOHHBIE CHCTEMBbI M IPOIPAMMHUPOBaHHE

JINYHOCTHBIE pe3yJIbTaThl Kon nuaHoCTHBIX
peau3anuu NPOrpaMMbl BOCIIUTAHMS pe3yJbTaToB
(Oeckpunmopwi) peanu3zanum
NPOrpaMMbl
BOCIHUTAHUSA

OcosHaromnmii cedst rpayKIaHUHOM U 3aIIUTHUKOM BEJIMKOH CTPaHBI P 1

[IposiBisirolnii 1 JEMOHCTPUPYIOLIMK YBa)XCHHE K JIIOJIAM TPyZAd, OCO3HAIOIIMK LIEHHOCTH
cobctBenHoro Tpyaa. Crpemsimuiicss kK (OPMHUPOBAHHIO B CETEBOH cpele JMYHOCTHO M JIP 4
po(heCCHOHATBLHOTO KOHCTPYKTHBHOTO «ITH(POBOTO CIICaa»

1.3.5 Copepxanue guCUMIUIMHBI «®U3HKa» OPHEHTHPOBAHO HAa NOATOTOBKY
o0yyaomuxcss K OCBOeHHMIO TNpodeccnoHanbHbIX MoayJeil mno cnenuaiabHoctu 09.02.07
HNudopmanmoHHble CHCTEMbl M NPOrpaMMHPOBaHHE W OBJIAJIEHHIO TPOdecCHOHAIbHBIMH
kommnerennusamu (I1K):

IIK 1.1. ®opmupoBaTh alrOpUTMBbI Pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHHEM.

[1K 2.4. OcymiecTBisITh pa3paboTKy TeCTOBBIX HAOOPOB M TECTOBBIX CLIEHAPHEB ISl IPOTPAMMHOTO
obecrieueHus.



2. CTPYKTYPA U COAEPKAHUE YUEBHON JUCIUILJIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BU/ABI Y4eOHOH padoThl

Bun yueOHoii paGoTbl

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl YUeOHOH JUCHUIJIMHBI 153
BT. U..

- TEOPETUYECKHE 3aHATHS 104
B TOM 4HCJIe MPO(HEeCCHOHATTEHO OPUEHTUPOBAHHBIE TEOPETUYECKHE 18
3aHATHS

- IPaKTUYECKHE 3aHATH (€CIH MPEAYCMOTPEHO) 40
B TOM YHCJIE MPO(ECCHOHATTFHO OPHEHTUPOBAHHBIEC TPAKTUIECKHE 4
3aHATHS

- CaMOCTOsITENIbHAs paboTa 9

IIpome:xyTouHasi arrecTanus (Aud¢epeHuMpoBaHHbIN 3a4eT)




2.2. TemaTnuyeckuii IVIaH U co/iep:KaHNe y4eOHOH TUCHUILVINHBI «PHU3HKa)

HaumenoBanue pa3jesio Copep:xanue yueO0HOro Mmarepraa u pOpMbl OPraHU3aLMH JAeSITeJbHOCTH 00yYAI0IHXCH O0bem B
U TeM gacax
1 cemecTp
Pasnen 1. Mexanuka 27
Tema 1.1 BBenenne. Conepixanue 3
IIpodeccnoHaILHO OPUEHTHPOBAHHOE COAEPKAHUE 2
1 dusnka Kak Hayka. MeToqpl HayuyHOro no3Hanus. dusnka - QyHaamMeHTandbHas Hayka o nmpupojae. Haydnsie
METOJIbl TTO3HAHUS OKpY’Karolero mupa. Posib 3KCnepuMeHTa M TEOpUH B MPOLECCE MO3HAHUS MPUPOJIBI.
MonenupoBaHnue siBIeHUN U 00beKTOB Npuposl. Hayunble runoressl. Llenu u 3agaun Gpu3nuku npyu OCBOCHUH
crienuagbHOCTH. PoJib MHHPOPMAIIMOHHBIX TEXHOJOTHM B MPOIECCe U3yUeHUs: HU3UKU
Homamnee 3ananue: Paborta ¢ yuebnnkom [1] BBeaenue; moaroroButs cooduienue: «Polib 3KCIIepuMeHTa M TEOPHH B MPOLIECCe MO3HAHMUS
PUPOJIBD)
CamocrosiTe1bHasi padoTa 1
BrinosiHeHHe IoMallHeld TBOpYECKOH padoThI
Tema 1.2 Ypasuenus Conep:xanue 2
MPSIMOJIMHEHHOTO 1 MexaHu4eckoe IBU)KEHHUE U €T0 OTHOCUTEIILHOCTb. 2
PaBHOMEPHOTO ABU)KEHUS HaGumoneHue 1 onucaHye pa3inyHbIX BUJIOB MEXaHHYECKOTO ABH)KCHHSL.
Jomarnmee 3amanue: Padora ¢ yueOnukom [1] §1 -7
Tema 1.3 PaBnoyckopennoe | ConepskaHue 3
JIBI)KEHHE 1 | [IpoBe/eHNe SKCIIEPHMEHTABHBIX HCCIIEIOBAHUIT PABHOYCKOPEHHOTO JIBHYKCHHUS Tl 2
Jomammee 3ananue: Pabota ¢ yuebaukom [1] §8-14
CamocTosTejibHasi paboTa 1
Penienne BapuaTUBHBIX 33724 U YIIPOKHEHUH
Tema 1.4 /IBmxenue 1o Conep:xanue 2
OKpY>KHOCTHU C TIOCTOSIHHOM | 1 | LenrpoctpemuTensaoe yekopenue. [IpoBeieHne SKCIepHMEHTAIBHBIX HCC/IE[OBAHMI JIBIKSHHS Tel 10 OKPY/KHOCTH 2
110 MOJZTYJIFO CKOPOCTBIO Jomammee 3amanne: Pabora ¢ yuebnmkom [1]§15
Tema 1.5. 3akoHEbI Conep:xanue 3
JIMHAMUKH 1 IIpunuun cynepnozuuuu cuwil. MHepuuansablie cucteMsl otcueT. IIpoBenenue skcrepumenTa. [IpuHuun oTHOCUTENIbHOCTH ["amuiest. 2
IIpocTpancTBO U BpeMst B KiIaccuueckoi Mexanuke. HaOmoieHne u onvcanne B3auMOJICHCTBUS TeI U OOBSICHEHHE YTUX SBJICHUHN Ha
OCHOBE 3aKOHOB TMHAMHUKH M 3aKOHA BCEMHPHOTO TAroTeHHMs. [IpoBeieHne SKCIIepuMEHTAIbHBIX HCCIIE0BAHNNA B3aUMOICHCTBUS
Ten
[IpakTrueckoe npuMeHeHne (HU3NIECKIX 3HAHUH B IOBCEHEBHOM XWU3HU JUTA ydeTa: MHEPTHOCTH TEJ U TPEHHSI P IBIDKCHUN
TPAHCTIIOPTHBIX CPEJICTB, PE30HAHCA
Jomamnee 3ananue: Pabota ¢ yuebnukom [1]§18 - 25
CamocrosiTesqibHas1 padoTa 1

Pemenne BApUATUBHBLIX 3aJ1a4 U pra)KHeHI/II\/‘I
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Tema 1.6 3axon Cojaep:kanue 4
BCEMUPHOTO TSATOTEHUS IIpodeccnoHATHHO OPUEHTHPOBAHHOE CO/IEPIKAHHE 2
1 Cuitsl B MEXaHHKE: TSDKECTH, YIIPYTOCTH, TpeHusl. Bec n HeBecomocTh [IpoBeieHNe SKCIEPUMEHTATBHBIX UCCIICIOBAHUN
cBoOoHOTO MaeHus. [IpoBeeHre IKCIIEPHMEHTABHBIX HCCICIOBAHUI CBOOOIHOTO A ICHHS.
[pakTHieckoe MpUMeHeHHe HU3UICCKUX 3HAHHI B TPOGhEeCCHOHATBHOMN NeATeIbHOCTH
Jlomanmaee 3amanue; Padora ¢ yueOHuKoM, penienue 3anad [1]§27 — 30
JlabopatopHasi padoTa 2
1 | Mi3Mepenne Macchl Tesa MeTOI0M IHAPOCTATHYECKOTO B3BEIIMBAHHS
Tema 1.7 3akoHsbl Coaep:xanue 2
COXPaHCHUS UMITYJIbCA U 1 Hcnosp30BaHue 3aKOHOB MEXAHHUKH TSl OOBACHEHHUS IBUYKCHUSI HEOSCHBIX TeNT M JUISl Pa3BHTHsI KOCMUYECKHUX HCCIIEIOBAHUIM 2
MeXaHHUYECKON IHEPIuu [pakTHieckoe MPUMEHEHHE 3aKOHOB COXPAHEHHSI SHEPTHU M UMITYJIbCca PU JACHCTBUN TEXHUYECKUX yCTponcTB. [IpakTuueckoe
nprMeHeHre (GU3MYeCKUX 3HAHUH B TOBCEIHEBHON JKH3HH 3aKOHOB COXPAHCHUS DHEPTUH M UMITYJIbCA TIPH ISHCTBUH TEXHHUUESCKHX
YCTPOMCTB.
Jomamnee 3ananue: Pabota ¢ yuebnukom [1] §40 -47
Tema 1.8 MoOMEHT CHIIBI Conep:xkanue 2
1 VYcnoBust paBHOBeCHS TBepIOro Tena. HabiroeHie v onrcanne paBHOBECHS TBEPIOTO Telia, 0OBSICHEHHUE 3TOTO SIBJICHHS Ha OCHOBE 2
3aKOHa BCCMUPHOT'O TATOTCHUS, 3dKOHOB COXPAaHCHU A UMITYJIbCA U MeXaHU4YeCKOH OHEPIryuu.
Jomairee 3aaanue: Pabora ¢ yuebuukom, pemenue 3amad [1]§ 9,10)
Tema 1.9 Mexanuueckue Coaep:xanue 4
KoJieOaHust 1 AMIUIMTY 12, IEpHOJI, YacToTa, (a3a Kojaebanuii. YpaBHEeHHE TApPMOHUYECKUX KosieObaHui. CBOOOJHbIC M BBIHYKICHHbIC KOJIeOaHusl. 2
Pe3onanc. ABrokoneOaHusL.
[IpoBeneHne IKCIEPUMEHTANILHBIX HCCIIEI0BAHUI KOJICOATENbHOTO JIBHYKEHUS TEIL
JlomanHee 3amanue: Pabora ¢ yueOHmkoM, perreHue 3amad [2] §18 - 26
JlabopaTopHasi padoTa 2
2 | UsmepeHue ycKopeHHst cBOGOIHOTO MaICHHS C TIOMOIIBI0 MATEMATHYECKOrO MasTHHKA
Tema 1.10 Mexanuueckue Conep:xanue 2
BOJIHBI 1 | JnvHa BoiHBL. YpaBHEHHE rapMOHMYECKOW BOJIHBI 2
Jomamee 3aganne: Pabota ¢ yueOHUKOM, pemeHue 3aaaq [2] §42 - 47
Paznen 2. MoJsiekyJjisipHasa ¢puznka 23
Tema 2.1 Atomuctruueckas Conep:xanue 2
TUIIOTE3a CTPOCHUS 1 Monens uaeanpHOTo Ta3a. AGcomoTHas Temeparypa. TemrepaTypa Kak Mepa cpelHel KHHETHYECKONH YHEPTHH TEILIOBOTO 2
BEIIIECTBA U €€ JBIOKeHUS YacTuil. CBsI3b MEXK/Y JIABJICHUEM HJICANTBHOTO ra3a U CpeIHeH KMHETUIeCKOW SHEPIUeH TeII0BOrO IBHIKSHHUS €T0
9KCTIIEPUMEHTAIILHBIC Mosiekys. HabmoieHue u onrcanie OpOYHOBCKOTO JIBUYKEHHSI.
JI0Ka3aTesIbCTBA HomamiHee 3ananue: Pabora ¢ yueGHukom, pemerne 3anadg [1] 53 - 60
Tema 2.2 YpaBHeHHe Conepixanue 3
COCTOSIHUSI uaeanbHOro raza | IpodeccHOHAILHO OPHEHTHPOBAHHOE COMEPKAHIE 2
1 U3zomnporieccsl. ['paHuUIibl MPUMEHUMOCTH MOJIENTH UCANBHOTO ra3a. [IpoBe/ieHre u3MepeHus JaBieHus ra3a. BeimonHeHe

OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ H30IIPOLECCOB B ra3ax. HpaKTI/I‘IeCKOG MIPUMCHCHHNC JABJICHU S MJCAJIBHOTO I'a3a B
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| npodeccHOHANBHOI AESTENLHOCTH

Jomamnee 3ananue: Paborta ¢ yuebnukom [1] 63 - 67

CamocrosiTe1bHasi padoTa 1
Perienne BapraTHBHBIX 33124 U YIpaKHEHUH
Tema 2.3 Moaens ctpoenust | Coaepxxanue 2
KHJIKOCTEN 1 | HoBepxnocTHOe HaTsbKeHue. HaG/Ii01eHNe i ONMCAHNE TOBEPXHOCTHOTO HATSKCHHS KHIKOCTH 2
JomanHee 3aianue; Pabora ¢ yueOHIKOM, perienue 3auad [1]§ 68,69
Tema 2.4 BrnaxHocTsb Coaep:kanue 2
BO31yXa IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IEP/KaAHUE 2
1 HacpleHHble 1 HeHaCHILICHHBIE NTApbL. [IpoBeieHrne n3MepeHns BIaXXHOCTH Bo3ayXa. [IpakTuueckoe mpuMeHeHne pu3niecKux
3HaHW B TOBCEJHEBHOM KU3HU: JUIS1 HCIIOJIB30BAHUS SBJICHHSI OXJIQXKICHHS KHUIKOCTH MPH €€ UCIIapSHUH, 3aBUCUMOCTH
TeMIIepaTypbl KUIIEHHsI BOJIbI OT AaBiieHus1. [IpakTruueckoe NpruMeHeHHe BIaXKHOCTH B MPO(eCCHOHATIBHOM AeSTeIbHOCTH
Jomannee 3ananue:; Pabora ¢ yueOHKoM, perienue 3amay [11§ 70, 71
Tema 2.5 Mogens ctpoenust | Coaepxanue 2
TBEPABIX TEJI 1 MexaHuueckre CBOMCTBa TBEPBIX Tell. FI3MeHeHHsI arperaTHbIX COCTOSHUI BelecTBa. HaOmtoieHre n3MeHeHn it arperaTHbIX 2
COCTOSTHUH BelllecTBA. BhINOIHEHNE SKCIIEpUMEHTAIIbHBIX UCCIIEIOBAHNN MPEBpAICHUI BEILECTBA U3 OJIHOTO arperaTHOro
COCTOSIHUS B JIPYTOe€.
JomamHee 3ananue: Paborta ¢ yueOHnkoMm, pemenue 3anad [1]§ 72
Tema 2.6. IlepBrrii 3ak0oH Copep:xkanue 4
TEPMOJUHAMUKU 1 AnunaGatHblii ponece. BTopoii 3aKoH TepMOANHAMUKY U €r0 CTaTUCTHYECKOE HCTONIKOBaHue. Habmonenne u onucanue croco0os 4
M3MEHEHHs BHYyTPEHHEH SHEPTUHM Tesla U 0ObICHEHHE ITUX SIBJICHUH HAa OCHOBE IpelCTaBIeHHH 00 aTOMHO-MOJIEKYIAPHOM
CTPOEHUH BEIIECTBA U 3aKOHOB TepMoauHamMuKu. IIpoBenenne naMepeHuil yaenbpHOM TEIIIOEMKOCTY BELIECTBA, YIEIbHOM TEIJIOThI
IUIaBJIeHus Jibja. [IpakTiyeckoe mpuMeHeHHe (pU3NUECKIX 3HAHU B ITOBCEIHEBHOM JKU3HU: IIPU OLICHKE TEMJIONPOBOAHOCTH U
TETJIOEMKOCTH Pa3IUYHBIX BEIIECTB
Jlomarmee 3amanne: Pabora ¢ yueOuukom § 73 - 78
Tema 2.7 [IpuHumnst Conep:xanue 2
NENCTBHSA TEIUIOBBIX MalMH | 1 KIIJ] TemoBoi MammHbL [IpoOneMbl sHEPreTHKH M 0XpaHa OKpyskaromieil cpensl. [IpakTiyeckoe mpuMeHeHne pU3HYecKX 3HAHUH 2
B TIOBCETHEBHOM JKU3HU: OOBSCHEHHE YCTPONCTBA M IPUHITUITA ACHCTBUS MAPOBO M ra30BOM TypOWH, ABUIATEIlsl BHYTPEHHETO
CTOpaHusl, XOJIOIMJIBHUKA.
Jlomammee 3ananue: Pa6ota ¢ yue6uukoM, pernenue 3anaq [1] § 79 - 83
JlabopaTopHasi padoTa 6
3 V3MepeHne MoBEpXHOCTHOTO HATSKEHUS BOIbI
4 V3Mepenne BIa)KHOCTH BO3AyXa
5 Wsmepenne moayns FOHTa
Paznen 3.9qeKTpoauHaMuka 30
Tema 3.1 3axon Kynona Conepixanue 2
1 | DOneMeHTapHBIN JIEKTPUYECKHi 3aps1. 3aKOH COXPaHEHHUS SICKTPUICSCKOTO 3apsiaa. 2
Jomammmee 3amanne: Pabora ¢ yueOnmkowm [1] § 84, 85
Tema 3.2 Hanpspkennocts | Coaep:kanune 2
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AJIEKTPUIECKOTO OIS 1 | [IpUHIMN CYTEpIO3HIMY HICKTPUYSCKHX [IOJICH. 2
Jomammee 3amanue: Padora ¢ yueOnmkom [1] § 88 - 90
Tema 3.3 Tlorenuuan Coaep:kanue 2
AIIEKTPUIECKOTO OIS 1 | [OTeHIMAIBHOCTD HIEKTPOCTATHYECKOTO 10JIsL. Pa3HOCTb IOTEHIHANIOB 2
JomarnmHee 3aanue; Padora ¢ yueOnmkom [1] § 93 - 95
Tema 3.4 Konnencarop Coaep:xanue 2
1 [TpoBOAHUKY B BIIEKTPHUECKOM TOJIE. DIEKTPUUECKAst EMKOCTh. JIMAIIEKTPUKHU B SIEKTPUUECKOM IT0JIe. DHEPTHS JIIEKTPHYECKOTO 2
nosisi. [TpoBesieHre n3MepeHusi AEKTPOEMKOCTH KOHIEHCATopa
Jomamnee 3amanue:; Padora ¢ yueonukom [1] § 97, 98
Tema 3.5 Coaep:xanue 2
[TocnenoBatensbHOE U 1 OnexTpudeckuii Tok. [IpakTuueckoe mpuMeHeHne GU3NYEecKIX 3HaHUH B TOBCEHEBHOM KHU3HU JUIS CO3HATENBEHOTO COOITIO/ICHHS 2
napajieIbHOe COeITHEHHE npaBui1 0€30MacHOr0 0OpaIeHus ¢ 3JIEKTPOOBITOBEIMU MTprbopamu. [IpoBeieHne n3MepeHnii mapaMeTpoB JIEKTPUUECKHUX LeTei
MIPOBOTHUKOB IIPH [10CJIEIOBATENBHOM M IapaJuIeIbHOM COSMHEHHUSIX DJIEMEHTOB IIETIH.
Jlomamnee 3amanue: Pabora ¢ yueOnukom, penienue 3amad [1] § 100 - 103
Tema 3.6 3akon Oma fyist Coaep:xanue 2
MIOJTHOM 3JIeKTPHUECKOM 1 Onexrpoasmxyas cuia (3/1C). Iposenenne m3mepenuii /]C 1 BHyTpEeHHETo CONPOTUBIIEHHUS KCTOYHMKA ToKa. OObsICHEHUE 2
LETH YCTPOKMCTBA U MPHHIIMIIA ISUCTBHS (PU3UMYECKOT0 PHOOpa — MyJIbTHMETpA. BhIoIHeHe SKCIIEpUMEHTAIBHBIX UCCIIeI0BAaHUI
3aKOHOB 3JIEKTPUYECKHX IIENIel MOCTOSIHHOTO TOKA
Jlomarnmee 3amanue: Pabora ¢ yueOnmkom, penrenue 3agad [1] § 104 - 106.
JlabopaTopHasi padoTa 10
6 M3mepenne DJIC ¥ BHYTPEHHETO CONPOTHRIICHUSI HCTOUYHMKA TOKA
7 H3mepeHne yJIelIbHOTO COMPOTUBIICHHSI IPOBOIHUKA
8 M3yueHune nocsenoBaTeIbHOr0 COSIMHEHHS IPOBOIHIKOB
9 W3yueHne napajiebHOTO COeIMHEHHS IIPOBOTHUKOB
10 HccnemoBanue 3aBUCUMOCTH MOIIHOCTH, OTPEOIIsIeMOH JIAMITION HAaKAJIMBAHUS OT HAIIPSDKEHUS Ha ee 3aKMMax
Tema 3.7 DnexTpudeckuit Conep:xanue 2
TOK B METaJJIaX 1 | DNIEKTPUIECKHUHA TOK B KHJIKOCTSX. 2
Jomammee 3amanne: PaboTa ¢ yueOHnkoM, perrenne 3aga4 [1] § 108, 109
Tema 3.8 DnexTpudeckuit Conep:xanue 2
TOK B razax 1 | DJIeKTpUIeCKHid TOK B Bakyyme. ITna3zma 2
Jomammee 3aganne: Pabota ¢ yueOHuKoM, pemenue 3aqa4d [1]§ 112, 113
Tema 3.9 Conep:xkaHue 2
[NomynpoBoHUKH. 1 | CoOcTBeHHAsI U MPIMECHAs POBOANMOCTH ITOTYTIPOBOAHUKOB. 2
Jomammmee 3amanne: Pabora ¢ yueOHmKoM, perrenue 3amad [1] § 110
Tema 3.10 Copep:xanue
HomynposoaHuKoBEIe 1 | OGwsicHeHue yCTPOICTRA 1 NPHHIKMNA _IeiCTBHs (PH3MIECKOro mprbopa - TOMYIPOBOIHMKOBOTO HO/A 2
npuGOpHI Jlomammnee 3amanne: Pa6ota ¢ yuebHMKOM, pemenne 3amad [1] § 111
Il cemecTp
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Pasnen 3.9JiekTpoauHamMuKa (IIpoaoJKeHne) 51
Tema 3.11 Uuaykius Conep:xanue 2
MarHuTHoro noist. Cuna 1 Hab6:ronenne MarHuTHOTO B3aMOICHCTBHS IIPOBOTHUKOB C TOKOM, 00BSICHEHHE TOTO sBJeHUs. Onucanne MarHiTHOTO 2
Awmnepa B3aMMOJICHCTBUSI POBOJHUKOB C TOKOM, OOBSICHEHHE ITOTO SIBJIICHHS
Jomamnee 3ananue: Paborta ¢ yueOHnkoM, pemenue 3anad [2]§ 1 -5
Tema 3.12 Cuna Jlopenua Coaep:xanue 2
1 | MarnuTHBI! 10TOK. MAarHHTHBIE CBOJCTBA BELIECTBA. DJICKTPOH3MEPHTEIBHbBIE IPHGOPH 2
Jlomamnee 3aianne; Padora ¢ yueOHMKOM, penieHue 3anad [2] § 6,7
Tema 3.13 3akon Coaep:xanue 2
AJIEKTPOMArHUTHOMN 1 | Hpasuno Jlenna. DHeprus MATHHTHOTO [0S 2
unaykuuu Papajes. JomamHee 3aanue: Pabota ¢ yueOHMKOM, pelienue 3anad [2] § 8 - 14
Tema 3.14 Camounnykuus. | Cogep:kanue 4
WNHpyKTUBHOCTH 1 HabGnronenune n onucanue caMOUHYKIUH, OObsCHEHHE 3TOTO siBlieHUs1. [IpoBeeHre M3MepeHust MHIYKTUBHOCTH KaTyIIKH. 2
OObsICHEHHE YCTPOMCTBA U TIPUHITHIA JICHCTBHS TEXHHMUECKOTO 00BEKTA - JJIEKTPOMArHUTHOTO pelie
JomamHee 3ananue: Pabota ¢ yueOHuKoM, pelenue 3aaad [2] § 15 - 17
IIpo¢eccHoHAILHO OPUEHTHPOBAHHBIE JIA00PATOPHbIE 3AHATHS 2
11 | V3ydeHue SBJICHUS 3JIEKTPOMATHUTHONW MHIYKIMU
Tema 3.15 Conep:xxanue 3
KonebatenbHbIil KOHTYP IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlEPIKAHME
1 CB00O/IHbIC AIIEKTPOMArHUTHBIEC KoJieOaHus1. BbIHYK/IeHHbIE 2JIEKTPOMAarHUTHBIE KojleOanus. HabmroneHue u onvcaHue 2
JICKTPOMArHUTHBIX KoJeOaHui, IPUMEHEHHE 3TOTO SIBJICHHS B TPO(eCcCHOHATBHON AESTENbHOCTH.
Jlomammee 3aaanne: Pabora ¢ yueOnukom, penienue 3amaq [1] § 27 - 30
CamocTosTejibHasi paboTa 1
Pa6ora ¢ yue6HbIM MaTepuaioM [2] § 29 Tema «IIpeBpaliicHie SHEPTHU B KOJIeOATETbHOM KOHTYPEY, PEIliCHHE BAPUATHBHBIX 337149 U
yIpaxHEHUH
Tema 3.16 IlepemeHHbIH Conep:xanue 4
TOK 1 BeIHy X IeHHBIE 3J1€KTpOMarHUTHBIE KoteOanns. KoHaeHcaTop M KaTylika B e IePEMEHHOT0 TOKa. AKTHBHOE CONPOTUBIICHHE. 2
OnexTpudeckuii pe3oHaHc. [Ipon3BoACTBO, mepenava 1 MOTpeOIeHNe MEKTPUIECKOH SHeprun. VccieqoBaHne 3aKOHOB
JNIEKTPUYECKUX IIeTiell mepeMeHHOoro Toka. OObsICHEHNE YCTPOWCTBA M IPUHIMIIA NeUCTBUS QH3HYECKUX TPHOOPOB M TEXHHYECKUX
OOBEKTOB: HIIEKTPOJBUTATEINS TIOCTOSHHOTO U IEPEMEHHOT'0 TOKa, JJIEKTpOreHepaTopa, Tpanchopmaropa. [Ipaktudyeckoe
pUMeHeHHe (PU3NYECKIX 3HAHUH B ITOBCEIHEBHOM JKM3HH [UISl CO3HATENILHOTO COOIIOCHUS IPaBUII O€30I1acHOr0 00paIleH s C
9JIEKTPOOBITOBBIMU TTPHOOpaMHU.
Jomamnee 3amanue: Pabota ¢ yuebHukom, pemenne 3a1a4 [2] § 31 - 36
JlaGopaTopHas padora 2
12 | W3ydenue ycTporcTBa U pabOTHI TpaHcPopMaTopa
Tema 3.17 Conepixanue 3
DIIEeKTPOMATHUTHOE TIOJIE 1 BuxpeBoe anexrpuueckoe noie. CKOpocTh MEKTPOMAarHUTHBIX BOJH. CBOWCTBA 3JIEKTPOMAarHUTHBIX M3NydeHni. Habmonenue u 2

OMNMKMCAHUC U3JTYUCHUS 1 IIPpUCMaA 3JICKTPOMATIrHUTHBIX BOJIH, 00BSICHEHUE ATUX SIBICHUIA.

Jomammee 3amanne: Pabota ¢ yueOHmKOM, perrenue 3amad [2] § 48 — 50, 54, 55
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CamocrosiTeibHasi padoTa

BrinosHeHNE JoManTHe TBOPUECKOH paboThI

Tema 3.18 Tlpuniunst
PanuOCBSI3U U TEIEBUACHHS

Coaep:xanue

IIpodeccnoHaILHO OPUEHTHPOBAHHOE COAEPKAHUE

1 OOBsICHEHHE YCTPOMCTBA U MPHUHIIKIIA ICHCTBUS TEXHUYECKUX O0BEKTOB: JUHAMUKA, MUKPO(OHA U UX HCITOJIb30BAHUE B
podeCcCHOHANBHOM AEATENLHOCTH

Jomanaee 3amanue: Pabora ¢ yueOHMKOM, penienue 3amad [2] § 51 - 53

Tema 3.19 3akoHEI
OTpaKEHUS U TIPEITOMIICHHS
cBeTa

Coaep:xanue

1 TlonmHoe BHYTPCHHECC OTpAKCHHUE. HpOBe}IeHI/Ie I/ISMepeHI/Iﬁ ToKasaTejid MpeIOMJICHUA BEIICCTBA.. Ha6J'IIOI[eHI/Ie " OITMCAaHHEC
OTpaKCHUs, IMTPCIIOMJICHUS CBETA, 00BbsICHEHHUE 3TUX SBIEHNH. BrImomHeHme SKCIICPUMCHTAJIbHBIX WCCIICIOBAaHUN SIBJICHUN
OTpaKCHUS, ITPCJIOMJIICHUS.

Jlomamnee 3aianue: Pabora ¢ yueOHMKOM, penieHue 3aaad [2] § 59 - 62

JlabopaTopHasi padora

13 | Onpenenenne mokasates MPEIOMICHHS CTEKIA

Tema 3.20 ®opmyna
TOHKOM JIMH3BI

Coaep:xanue

HpO(l)eCCHOHaJ'leO OPUECHTHPOBAHHOE COAECPKAHMUEC

1 Onrtuueckue npuodopsl. Pazperaromnias ciocoOHOCTh ONTHYECKUX MPUO0poB. OObICHEHHE YCTPONUCTBA M IIPUHIUIIA AHCTBHS
(u3nuecKux MpuOOPOB M TEXHUUECKUX OOBEKTOB: JIYIbl, MUKPOCKOIA, Tejeckona. Perenne npodeccnoHanbHO OpUEHTHPOBAHHOM
3a7a4u Ha (OPMYJTy TOHKOH JIMH3EI

Jlomamee 3amanne: Pabora ¢ yueOHrKoM, perieHue 3amad [2] § 63 - 65

CamocrosiTejibHasi paboTa

Pabora ¢ yueGHBIM MaTepranoM [2] § 64. 65 Tema «IlocTpoeHne H300paKEHHs B TOHKAX JIMH3aX», PEIICHUE BAPHATHBHBIX 33184 U
yIpa)XxHEHUH

JlabopaTopHasi padoTa

14 ‘ Nzmepenne GOKyCHBIX pacCTOSIHUI COOMPAIOIIEH U paccerBaroIIei TMH3
Tema 3.21 Unrepdepenuus | Cogep:kanune
cBeTa. KorepeHTHOCTS. 1 CBerT Kak dJIeKTpoMarHuTHas BojHa. CKopocTh cBeTa. MccienoBanne 3akoHa HHTepdepeHun ceeta. Habmonenue u onucanue
HHTep(EepEeHIINH CBeTa; O0BSICHEHHE 3TOTO SABJICHNS. BhITOIHEHNE IKCIepHMEHTANBHBIX HCCIEI0BAHNUH SBICHUS HHTEP(hepEeHIUH
CBETA.

Jomarnmee 3amanne: Pabora ¢ yueOHHKOM, perienue 3aaad [2] § 67 - 69

CamocTosiTejibHasi paboTa

BrImmonHeHNEe JOMaNTHEH TBOPUECKON pabOThI

Tema 3.22 [Indpaxuus
cBeta. [ludpakimonHas
penieTka

Copep:xanue

1 Honspuszanus ceeta. MccaemnoBanue 3akoHa audpakunu ceera. Habmonenne u onucanne UG paKiuy | MOJSpU3aIlii CBETa;
00BsICHeHHUE ATHX sBIeHUH [IpoBeieHne N3MepeHN s IIIMHBI CBETOBOM BOJIHEL. BEITOHEHNE YKCIIEpIMEHTABHBIX UCCIICIOBAHMUMA
SIBIICHUS TU(PAKINHU CBEeTa

Jomamnee 3amanue: Pabota ¢ yuebHukoMm, pemenue 3aaad [2] § 70 - 72

JlaGopaTopuas padora
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15 Habmronenune narepdepeHnnu u aupakuu cBera

16 Habmronenune narepdepeHnnu u aupakuu cBera
17 OmnpenienieHne JUIMHBI CBETOBOH BOJIHBI C TOMOIIBIO TM(PPAKIMOHHON peIIETKU
Tema 3.23 ucnepcus Coaep:xanue 4
cBeTa. Bunpl criekTpoB 1 Habnronenune n onvcanue TUCIIEpCHA CBETa; 0ObSICHEHUE ITOTO sIBJIEHHS. VcciienoBaHue 3aKoHa JUCIiepcuy cBeTa Brmonnenne 2
9KCTIIEPUMEHTAIIBHBIX HCCIIEOBAHUM SBICHHS AUCTIepcuH cBeTa. CIeKTphl UCITyCKaHHS U roronieHust. CleKTpaibHbIN aHaIH3.
OObsicHEHHE YCTPOMCTBA U NPHUHIIHIIA JISHCTBHS TEXHHYECKOT0 00BEKTa - cuekTporpada
Homamnee 3ananue: Pabota ¢ yueOHnkom, pemenue 3anaq [2] § 66, 80, 81
JlabopaTopHasi padoTa 2
18 | HabiroieHre CIeKTPOB UCTTYCKAHMSI U TIOTJIONICHUS
Tema 3.24 Criextp Coaep:xanue 2
AJIEKTPOMATrHUTHBIX ‘ PaznuyHbIe BUIBI DJIEKTPOMArHUTHBIX U3Y4YE€HHH M UX MPAKTUYECKOE IPHMEHEHHE. 2
M3ITyYCHUN Jomarnnee 3amanue: Padora ¢ yueObuukom [2] § 73, 74
Tema 3.25 TloctynaTs! Conepxanne 3
cIieluaabHON TEOPUU 1 IIpocTpaHCcTBO 1 BpeMs B CIIEIHATIBHON TEOPUH OTHOCUTENBHOCTH. [lonHast sHeprus. DHeprus nokos. PensTHBUCTCKI UMITYJIbC. 2
OTHOCUTEIIBHOCTH CBsI3b IIOJIHOW SHEPTUH C MIMIYJIBCOM M Maccol Tena. JledekT Macchl M SHEPTHsl CBSI3H
OlHnITelina Jomairee 3aanue: Pabora ¢ yuebuukom [2]§ 75 - 79
CamocrosTejibHasi paboTa 1
BrlinosiHeHHE TOMaIHEH TBOPYSCKON pabOThI
Paznen 4 KBantoBasi pusuka 18
Tema 4.1 dorordpdexr Conepixanue 2
1 l'unore3a M. I1nanka o kBantax. Onbitel A.I'. CroneroBa. Habmonenue u onucanue poroaddexra. [Iposenenne 2
9KCIICPUMEHTAIBHBIX UCCICIOBAHUN siBICHHS (PoTOd(hdeKTa.
Jomammee 3aganne: Pabota ¢ yueOHMKOM, pemenue 3aaa4 [2] § 87,90
Tema 4.2 YpapHenue A. Conep:xanue 2
OuHImTeHA 115 IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COAEPKAHUE
borordpexra 1 ®oton. Onwitel I1.H.JIe6enena u C.1. BaBunosa. OObsACHEHHE 3TOTO ABJIEHHUS Ha OCHOBE KBAHTOBBIX IIPECTABJIEHUI O CTPOEHHH 2
atoMa. OOBSCHEHNE YCTPOMCTBA M IPHHITUIA JEHCTBUS (PU3MIECKOTO IpruOopa -(hOoTO3IEeMEHTa, UCIIOIB3YEMOTO B
poeCCHOHANBHOM AeSTENILHOCTH
Jomammee 3aganne: Pabota ¢ yueOHHKOM, pemenue 3aaad4 [2] § 88,89, 91
Tema 4.3 KBa"ntoBsie Conep:xanue 2
nocTynarsl bopa u IIpodeccnoHaTbHO OPUEHTHPOBAHHOE CO/IEPIKAHHE 2
JIMHEWYATHIE CIIEKTPBI 1 [Tmanerapuas Mmoxens aroMa. ['mrmoTesa ne bpoiinsg o BOHOBBIX cBo¥cTBax yacTuil. Audpakmus 3mekTpoHoB. COOTHOIIEHUE

HeornpeneneHHocTel ['efizenbepra. [IprMeHeHre CIOHTAHHOTO U BRIHYKICHHOTO M3Ty9CHIS CBETa B MPO(ECCHOHATBHON
nestensHOCTH. Jlazepsl. HabmoaeHne 1 onncanue ONTHYECKUX CIIEKTPOB M3Iy9eHHS W MOTJIONICHHS, OOBSICHEHNE 3THX SIBIICHUH Ha
OCHOBE KBAaHTOBBIX ITPEACTABICHUH O cTpoeHHH atoMa. [IpoBeaeHne SKCIIepuMEeHTATbHBIX HCCIICA0BAHUN SBICHNS JIMHEHYAThIX
cnekTpoB. OOBICHEHNE YCTPOWCTBA M IPHHIIHIA JSHCTBHS TEXHUIECKOTO O0BEKTA - J1a3epa.

2 Co3anre KOMIBIOTEPHOTO MOJISIIMPOBaHHs onbITOB Pezepdopra
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Tema 4.4 Monemn Coaep:xanue 2
CTPOEHHSI AaTOMHOTO SIpa. 1 | HykioHHasi MOJIeIIb sapa. DHEprHsi CBSI3H sipa. SIIepHbIe CIIEKTPBL 2
SInepHbIe CUITBI Jomammee 3amanue: Pabota ¢ yueOHMKOM, penieHue 3amad [2] § 104, 105
Tema 4.5 SnepHsbie Copep:xanue 2
peakiuu. llennas peakus 1 | SnepHast sHepretuka. TepMosIepHBIi CHHTE3 2
JICTICHUS sIep. Jomammee 3aanue; Pabora ¢ yueOHMKOM, penienue 3amad [2] § 106 - 111
Tema 4.6 Conep:xxanue 6
PagnoakTuBHOCTE. 3aKOH Jozumetpust. CTaTUCTUUECKHUI XapaKTep MpoleccoB B MUKpomupe. Habmronenne u onycanue pajnoakTHBHOCTH; 00bsSCHEHHE 2
palMoaKTHBHOTO pacrajia 9TOTO SIBJICHHS HA OCHOBE KBAHTOBBIX ITPECTABICHUI O CTPOSHUU aTOMa U aTOMHOTO sijipa. OOBsICHEHHE YCTPOKHCTBA U MIPUHIIMIIA
JeWcTBUS (PU3HMYECKUX TPHOOPOB M TEXHUYECKHX 00BEKTOB: (POTOIIEMEHTA, JTa3epa, Ta30pa3psAHOro cYeTdInKa, kKamepsl BuibcoHa,
Ny3bIPbKOBOW Kamepbl. OOBsICHEHNE YCTPOWCTBA U PUHIIMIIA JEUCTBUS TEXHHUECKUX 00BEKTOB: Ia30pa3psAHOTO CUCTUHKA,
Kamepbl BHiibcoHa, Iy3bIPbKOBOM KaMephl
Homammnee 3ananue: Pabora ¢ yueOnkom, pemenue 3anad [2] § 97 — 101
JlabopaTopHasi padoTa 2
19 | Usyuenne TpekoB 110 TOTOBBIM (oTOrpadmsiv
IIpodeccnoHaTbHO OPHMEHTHPOBAHHBIE J1A00PAaTOPHbIE 3aHATHUS 2
20 | Msyuenue TpekoB 110 roToBbIM (GoTorpadusim
Tema 4.7 DnemeHTapHBIE Copep:xanue 2
YaCTHUIIBI 1 | dynjaveHTaTbHbIE B3ANMO/ICHCTBHS. 3aKOHBI COXPAHCHHS B MUKPOMHDE 2
Jomamee 3aganue: Pabota ¢ yueOHuKOoM, pemenue 3aa4 [2] § 114, 115
Pasznen S. Ctpoenne BeenenHoii 4
Tema 5.1 Ctpoenne Conep:xanue 2
Bcenennoii 1 ConneuHas cuctema. 3Be3/1bl M HICTOUHHUKH UX 3Heprun. CoBpeMeHHBIE MPEACTaBICHHS O IPOUCXOKICHNHU 1 3Botoriu ConHIla 1
3Be31. IIpocTpaHcTBeHHBIC MacITaObl HaOI0gaeMol BeereHHOM.
Jomammee 3ananne: Pabota ¢ yueOHMKOM, pemenue 3a1a4d [2] § 116, 117
Tema 5.2 Hama I"anaktuka. | 2 [TpuMeHUMOCTD 3aKOHOB (DH3UKH AJIsI OOBSICHEHUS TPUPO/IbI KOCMIUECKHX 00beKkTOB. "KpacHoe cMelieHue" B CleKTpax rainakTHK. 2
Jpyrue ragaktuku CoBpeMeHHbIE B3TIISAbI HAa CTPOSHHE U 3BOMONNI0 BeeneHHoi. HabmoieHne u onmcanne ABWKEHUS HEOECHBIX Tell.
KoMmnsroTepHOE MOIETHpPOBAHUE IBHKEHUS HEOSCHBIX TEIl.
Jomammaee 3amanue: Pabota ¢ yueOHmKOM, pernrenue 3ama4q [2] § 118,119
IMpome:kyTouHas arrectauus (auddepeHunpoBaHHbIii 324eT) -
Bcero 153
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3 YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOM JUCIHUATLIMHBI

3.1 MartepunajbHO-TeXHH4YeCKOe o0ecrevyeHne
Peanuzanus nporpaMMel JUCHMIUIMHBI TPEOYyeT HAMUYHS y4eOHOTO KabuHeTa (QU3HKH;
O6opynoBanue yueOHOro KabuHeTa:

— II0CaJOYHBIE MECTA MO KOJIMUYECTBY 00YyUarOIINUXC;

— pabouee MeCTO MperoaaBaTels;

— JIOCKa;

—  CTeJUIaXH;

— KOMIUIEKT y4eOHO-HarJIAIHbIX TOCOOUH U TUIaKaTOB MO JUCLUILINHE,

— TpuOOpHI ISl IEMOHCTPALIMOHHBIX ONBITOB (ITPUOOPHI 001IEro Ha3HAYeHUsI, TPUOOPHI 110
MEXaHMKE, MOJIEKYJIIpHON (PM3HKE, MEKTPUUYECTBY, ONITUKE U KBAHTOBOM (pu3mke; mpuOopsl
JU1g 1a00paTOPHBIX PabOT U OMBITOB, MPUHAAJICKHOCTH JUISl OIIBITOB (J1abopaTopHbIE
MPUHAIEKHOCTH, MaTEepHUaJIbl, TOCYAA, UHCTPYMEHTHI ), MOJIETIH).

Texnuueckue cpeocmea 00yyeHusL:
—  MyJbTUMEIUHHOE 000pyAOBaHUE (MPOEKTOP, IKPaH);
MePCOHAITBHBIN KOMITBIOTED (CUCTEMHBIN OJI0K, MOHUTOD, KIIABUATYPa, MBIIIb, KOJOHKH).

3.2 UupopmannoHHOe odecreyeHne peajin3aluy NporpaMmsl

3.2.1 OcHOBHBIE ITEYAaTHLIE U3JAHUA:

1. Mskumes I'. 5., Byxosues b. b., Corckuit H. H. nmox penakumeit [lapdentreBoit H.A.
®dwusuka 10 //M.: [Ipocsemenue. — 2020.

2. Msxumes I'. 4., ByxoBues b. b., Corckuit H. H. mon penakiueit [TapdentreBoii H.A.
®dusuka 11 //M.: [Ipocsemenue. — 2020.

3.KacesanoB B.A. ®usuka. 10 knacc. Yrnyonennsiii ypoBens. //M.: IIpocsemenue. — 2020.

4. KacbsaoB B.A. ®usuka. 11 knacc. Yray6neHnsiid ypoBens. //M.: IIpocsemenue. — 2020.

3.2.2 JlononHUTENbHBIC HCTOYHUKHU

1. ®upcor A.B. Kypc ¢puzuku OO0 «/Ipoda»,2022.

2. I'maackoit B.M., Camoiinenko I1.1. ®usuka. COOpHUK 3a/1a4 C pEeIICHUEM

000 «/lpoda»,2022;

3. JImutpuesa B.®. 3agauu o ¢pusuke ONLL «Axkanemus»,2022;

4. Camoiinenko IL.U., CepreeB A.B. ®usuka (s npodeccuit U cenuansHOCTEH COlManbHO-
HKOHOMUYECKOTO ¥ r'yMaHuTapHoro npoduieit). Coopuuk 3anay. OUL "Axagemus",2022;

5. Camoitnienko I1.1., Ceprees A.B ®usuka (1 coruaaibHO-2KOHOMHYECKOTO U
rymanutapsoro npogmuneit). OULL "Axanemus",2021;

6. Tpobumona T.U., ®upcor A.B.Duzuka. Pemenus 3anau MznarenscTso "Ipoda",2020;

7. ®enoposa B.H., ®ayctoB E.B. Menununckas u 6uonorudeckas pusuka (Kypc JeKIui ¢
3amauamu) U «Ivortap- Meauax»,2020.

8. [Munckuit A.A. @uzuka : yueOnuk / A.A. ITunckuii, I'.1O. I'pakoBckuii ; mox obur.pex. FO. 1.
Huka, H.C. IlypeineBoit. — 4-e u3z., ucnp. — M. : ®OPYM : UHOPA-M, 2021. — 560 c. : un. —
(Cpennee npodeccronanbHoe oOpa3zoBaHue). - Pexxum gocrtymna:
http://znanium.com/catalog/product/559355

3.2.3 HTEpHET pecypehl:

1. DnexTpoHHO-OMOMMOTEUHAs ccTeMa [ DIEKTPOHHBIHN pecypc] — pexuM JoCTyna:
http://znanium.com/ (2023).

2. @enepanbHbIi HEHTP UHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB [DIIeKTPOHHBIH pecypc]
— pexxum goctyna: http://www.fcior.edu.ru (2023)
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3. Axagemuk. CJI0Bapy U HIUKIONEANH [ DIIEKTPOHHBIN pecypc] — pexXuM J0cTymna:
http://www.dic.academic.ru (2000-2023)

4. BooksGid. DnexTponHas 6ubnuoTeka [ DIeKTpOHHBIN pecypc| — peKUM JOCTyTa:
http://www www.booksgid.com (2008-2023)

5. I'nmo6anteka. [‘mobanpHast OMOIMOTEKA HAYYHBIX PECYPCOB [ DIEKTPOHHBIN pecypc]| — pexum
nocryma: http://www.globalteka.ru (2023)

6. EnquHoe okHO JocTyna K 00pa3oBaTesIbHBIM pecypcaM [ DNeKTpOHHBIN pecypc| — pexkum
noctyna: http://www.window edu.ru (2005-2023)

7. ApXUB KHUT ¥ BUJIEOKYPCOB PECYpCOB [ DNEKTPOHHBIN pecypc| — pexkuM JoCTymna:
http://www.st-books.ru (2023)

8. DnekTpoHHas OuOIMOoTEeYHasi cucTeMa [ DJIEKTPOHHBIN pecypc| — peKUM JIOCTYyTIA:
https://www.book.ru (2023)

9. Enunas koyuiekius mu@poBhIX 00pa3oBaTEIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]| —
pexum nocryma: http://www.school-collection.edu.ru (2006-2023)

10. Yuyebno-meroanueckas razera «dusukay [DneKTpOHHBIN pecypc]| — peKUM JIOCTYyTIA:
https://fiz.1september.ru (2023)

11. HobGeneBckue maypeatsl 1o Gusnke [DIeKTpOHHBIH pecype] — pexxum goctyma: http://n-
t.ru/nl/fz (2023)

12. SAnepuas pusuka B UaTeprete Pusnke [DIEKTPOHHBIN pecypc| — pekKuM J0CTyma:
http://nuclphys.sinp.msu.ru (2023)

13. [ToaroroBka k EI'D [DneKTpoHHBIN pecypc] — peKUM JT0CTyma:
http://www.college.ru/fizika (1999-2023)

14. HayuyHo-monyisipHbIil hu3uKo-MaTeMaTH4eckuii xKypHan «KBant» http://kvant.mccme.ru
(1970-2023)

15. EcTecTBeHHO-HAYUHbIN KypHa A1 MosioJiexku «[1yTe B HayKy» [DnIeKTpOoHHBINA pecypc]| —
peskuM goctyma: http://yos.ru/natural-sciences/scategory/19-ximiya.html (2010-2023).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM JUCLUAILIVHBI

KOHTpOJIB 1 OLICHKA PE3YyJIbTATOB OCBOCHHUA JUCHHUIIJIMHBI OCYIICCTBIIACTCS IMPECIIOAaBaTCICM B

IIpoLeCcCe NMPOBEACHUS 3aHATUH, IIyTEM YCTHOI'O OIIPOCAa, NMPOBEACHUS IIPOBEPOYHBIX U KOHTPOJIBHBIX
paboT, TeCTUPOBAHUS, IPY MPOBEICHUH 3a4eTa WM K3aMEHA.

Pe3ynbTatsl 00yueHus

@®opMbl M METOABI
pe3yabTaToOB 00y4eHust

KOHTPOJA ¥ OICHKH

1) chopMHpPOBaHHOCTH MPEACTABICHUH O POJH U
MecTe (U3UKH U acCTPOHOMHU B COBPEMEHHOW HAy4YHOU
KapTUHE MHUpa, O CUCTeMooOpasylomieil pomu (H3UKU B
Pa3BUTUHU €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX

TEXHOJIOTUH, O BKJIAJC POCCHHACKHX U 3apyOeKHBIX
VYCHBIX-(QU3UKOB B  pa3BUTHEC HAyKH; IIOHUMAaHWC
(U3MYEeCKON  CYIIHOCTH  HAOMIOJAEMBIX  SBJICHHUI

MUKpPOMHUPA, MaKkpoMupa M Meramupa; MOHMMaHHUE DPOJIU
ACTPOHOMMHU B MPAKTUYECKOH IESITEIbHOCTH YENOBEKa U
JalbHEeHIIeM Hay4YHO-TEXHHYECKOM  Pa3BUTUH, POJIU
¢u3nKN B GOpMUPOBAHUN Kpyro3opa U (pyHKIMOHAIBHOM
IPaMOTHOCTH 4YeJOBEKa JUIsl PpeIIeHHS MPaKTHYECKUX
3ajay;

Ompoc o Temam 1.1, 4.1

TectupoBanue (Teopetndeckoe) rmo temam 1.1, 4.2,5.1
HabGnronenue 3a BoinoHeHHEM J1abopaTopHbIX pador 19 -
20

OreHKa BBIMOJIHEHUS J1abopaTopHbIX padoT 19-20

2) chOopMHPOBAHHOCT, YMCHUU paclo3HaBaTh
¢usnueckue sBiIeHUS (MIPOLIECCH) M OOBSCHATH WX Ha
OCHOBE  H3YUYEHHBIX  3aKOHOB:  paBHOMEpPHOE |
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE JIBUKEHHE, CBOOOTHOE
najieHde TeJl, JABW)KEHHE TII0 OKPY)KHOCTH, HHEpIHS,
B3aUMOJICUCTBHE  TeJ,  KoiebaTellbHOe  JIBU)KEHHE,
PE30HAHC, BOJIHOBOE IBHXKEHHUE; TG Gy3Hsi, OPOYHOBCKOE

JIBIDKEHHE, CTPOCHHME IKHAKOCTEH M TBEPABIX Tell,
H3MEHEHHe 00beMa TeJ MPH HarpeBaHUHU (OXJIAXKICHHH),
TEIJIOBOE  PAaBHOBECHE, HCIApPEHHE,  KOHACHCAIIWS,
IJaBJIeHUE, KPUCTAJUIM3AIUS, KUICHHE, BIIAXKHOCTH
BO31yXa, CBsI3b CpeJHEH KHHETUYECKOW HHEpPIruu
TEIUIOBOTO  JIBMJKEHUS  MOJIEKYJ ¢  aOCONIOTHOM

TEMIIePaTypOi, TOBBIINICHAE JABICHUS Tra3a IPU €ro
HArpeBaHMHM B  3aKPBITOM COCYJe, CBSI3b  MEKIY
mapamMeTpaMH  COCTOSHHSI Ta3a B H30IpOIEccax;
ANIEKTPU3AIIUS Tell, B3AaUMOJICHCTBHE 3apsi/IOB, HArPEBaHHUE
MPOBOJIHUKA C TOKOM, B3aHUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMATHUTHAS UHJAYKIUS, JeWCTBHE MAarHUTHOTO
MoJisl Ha TMPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsin,
AJIEKTPOMATHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEITHOE
pacmpocTpaHeHHe CBeTa, OTpa)KeHHe, MPEOMIICHHUE,
uaTepdepeniysa, audpaknus W IOJAPU3AIUS  CBETa,
JCIIEPCHs CBETa; (POTOIIEKTPUUCCKH 3PPEKT, CBETOBOE
JIABJICHUE, BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTpa aTtoma

Omnpoc o temam 1.2, 1.3,1.4, 1.5,1.8,1.9, 2.1, 2.2, 2.3, 2.4,
2.5,26,31,32,3.12,3.20,4.1,4.3,45,5.1.
TectupoBanue (Teopetnyeckoe) o temam 1.2, 1.3,1.4,
1.51.8,1.9,21,22,23,24,25,26,3.1,3.2, 3.5, 3.10,
4.1,43,4.4,45,5.1.

Habmronenue 3a BbIIOJIHEHHEM J1a00paTOpHBIX padoT 1-
20.

OrieHKa BBITIOJHEHH JJabopaTopHbIX padot]-20.
JuddepeHunpoBanHblil 3a4ET

BOZIOPO/IA, €CTEeCTBEHHAs u HCKYCCTBEHHAs
paIM0AKTHBHOCTD;

3) BJIAJICHUE ocHoBomnonarawnmmu | Onpoc mo temam 1.2, 1.3, 1.5,1.8, 2.1, 2.2, 2.3, 2.4, 2.5,
busnuecKuMu IMOHATHAMU u BemmunHamu, | 2.6, 3.1, 3.2, 3.5, 3.10, 4.1, 4.3, 4.4,4.5,5.1, 5.2.
XapaKTepU3YIOMNMHU ¢du3uvecKue nporeccel | TectupoBanue (Teopermdeckoe) mo Temam 1.2, 1.3,1.4,
(CBsI3aHHBIMH c MEXaHUUYECKUM nemwxenneM, | 1.5,1.8,1.9, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 3.1, 3.14, 3.15, 3.20,

B3aHMO,Z[eﬁCTBPIeM TCJI, MCXaHNYCCKUMHU KOJICOaHHSIMU U
BOJIHAMH; aTOMHO-MOJICEKYJISIDHBIM CTPOCHHUEM BECIICCTBA,
TCIIJIOBBIMU NPOLECCAMU; IJICKTPUICCKUM W MAarHuTHBIM
NOJISIMU, JBJICKTPUYCCKUM TOKOM, JIJICKTPOMATHUTHBIMU
KoJIeOaHHSMH U BOJIHAMH, OITHYCCKHUMHU SBJIICHUSIMMU,
KBAHTOBBIMU SBJICHUSAMHU, CTPOCHHUCM aTOMa M aTOMHOI'O

sapa, paﬂI/IoaKTI/IBHOCTLIO); BJIaACHUC
OCHOBOIIOJIAralOIMUMHU  ACTPOHOMUYCCKUMU TTOHATUSMU,
ITO3BOJIAIOINNMHA XapaKTeprU30BaATh IMpOLECChI,

MPOUCXOAAIIMC Ha 3BC34dX, B 3BC3AHBIX CHCTEMAX, B

41,43,4.4,45,5.1.

Habmonerne 3a BEIMOTHEHNEM T1a00paTOPHBIX padoT 1-
20.

OreHka BBIOIHEHHUS TabopaTopHbIX pabdot]-20.
JuddepeHunpoBanHbIif 3a4ET
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MEXTAIAaKTHICCKOH cpefe; IBIDKEHHE HEOCCHBIX Tell,
SBOJIIOIMIO 3Be3]1 U BeeneHHow;

4) BrnajcHUE 3aKOHOMECPHOCTSMH, 3aKOHAMH H
TeopusiMi  (3akoH BcemupHOro Tsrorenws, I, II m III
3aKoHBl HBIOTOHA, 3aKOH COXpAHEHUS MEXaHWYCCKOU
SHEPTHH, 3aKOH COXPaHCHWS HWMITYJbCa, IIPHHIIUII
CYTIePIIO3UIIHH CHII, TIPHUHITAIT PaBHOIIPABHOCTH
HWHEPIUATEHBIX CHCTEM OTCYETA; MOJICKYJISIPHO-
KHHETUYCCKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, TICPBBIA  3aKOH TCPMOJWHAMHUKH, 3aKOH
COXpaHCHHS JJICKTPUYECKOro 3apsma, 3akoH KyioHa,
3akoH Oma s y4acTka Iiend, 3akoH OMa Ui MOJTHON
SJIEKTpUUECKOr 1enu, 3akoH Jxoyns - Jlenma, 3akoH
JJICKTPOMATHUTHOM  MHIYKIHH, 3aKOH  COXPaHCHHS
SHEPTHH, 3aKOH NPSIMOJIUHEHHOTO PacHpOCTPaHCHUS
CBeTa, 3aKOH OTPAKCHUS CBETA, 3aKOH IPEIOMIICHHUS
CBETa; 3aKOH COXPAaHCHHS JHEPTUH, 3aKOH COXPAHCHUS
HAMITYJIbCA, 3aKOH COXPAaHCHUS 3JICKTPUYECKOTO 3apsija,
3aKOH COXpAaHEHHUs MAaCCOBOTO YHCIa, MOCTyJathl bopa,
3aKOH PaanOaKTHBHOTO pacmana); YBEpEHHOE
UCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH ITPY aHAJIH3e
(U3HYECKHX SIBICHUH M MTPOIECCOB;

Ompoc o temam 1.5, 1.6,2.1,2.2,2.6, 3.1, 3.6, 4.1.
TectupoBanue (TeopeTnyeckoe) mo temam 1.5, 1.6, 2.1,
2.2,26,31,36,4.1

Habnronenne 3a BeimosHeHHeM JabopaTopHbIx pador 1-20
OreHKa BBITOJIHEHUS 1a00paTOpHEIX padoT 1-20
JuddepeHunpoBaHHbI 3a4ET

5) yMeHHe YyuYMTBHIBaTh TPAHMIIBI MPUMEHEHUS
U3YYCHHBIX (DHU3UUYCCKUX MOJIENICi: MaTepHaibHas TOYKa,
WHepLMalibHasi CUCTEMA OTCUETa, UACANIbHBINA Ia3; MOJEIU
CTPOEHUSI Ta30B, XKUJKOCTEH M TBEPJbIX TeJl, TOUCUHBIH
SJIEKTPUYECKUM  3apsn, sOepHas MOJENb  aToMma,
HYKJIOHHaslT MOJeJb aTOMHOIO siipa TIpU PEIICHUH
(Gbu3MYeCKHX 3a/1a4;

Ompoc o temam 1.2, 2.1,2.3,2.4,2.5,3.1, 5.1
TectupoBanue (TeopeTnyeckoe) mo temam 1.2, 2.1, 2.4,
2.5, 3.16

HaGuroeHue 3a BBINOJIHEHUEM J1abopaTopHbIX padot 1-20
O1ieHKa BBIMOJIHEHHS J1JabopaTOpHBIX padoT 1-20
JuddepeHunpoBanHblii 3a4ET

6) BiajeHWE OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHMS, KCIOJb3YeMbIMH B (U3UKE: POBOAUTH
MpsIMbIE U KOCBEHHBIE M3MEPEHHsI (M3MYECKUX BEIHYMH,
BBIOMpasl ONTUMAJIBHBIA CIIOCO0 M3MEPEHHsI U MCIOJNbB3YsI
WU3BECTHBIE METOJIbl OLIEHKH MOTPELIHOCTENl W3MEPEeHUH,
MPOBOJUTh HCCIIEJOBAHME 3aBUCHMOCTEH (DU3HMUECKHX
BeIMYMH C HCIOJB30BAHHEM TMPSIMBIX H3MEPEHHH,
OOBSICHATh ~ TOJYYEHHBIE  PE3yNbTaThl,  HCIOJB3YS
¢dbu3nueckue TEOpPUU, 3aKOHBI W TMOHATHS, W JeNiaTh
BBIBOJIBI, COOJIIOAATH IIpaBHUIa OE30IaCHOTO Tpyda MpHU

MPOBEJICHUM  HWCCIEJOBAaHMM B  paMKax y4eOHOro
SKCIIEpUMEHTA u y4e0HO-HCCIeI0BATENECKON
JeSTeTFHOCTA c HCTIOJIH30BaHUEM P POBBIX
M3MEPHTEIHHBIX YCTPOHCTB u 1mabopaTOpPHOTO

obopyznoBanus; cHOPMUPOBAHHOCTh TPEACTABICHHH O
METO/IaX TOJYYeHHUs] HAYYHbBIX aCTPOHOMHYESCKUX 3HAHUH;

Habmronenue 3a BbIIOJIHEHHEM J1a00paTOpHBIX padoT 1-
20.

OrieHKa BBITIOJHEHHS JJabopaTopHbIX padot]-20.
JuddepeHunpoBanHblif 324ET

7)  chOpMHPOBaHHOCTH  YMEHHS  pelIaTh
pacyeTHBIE 3aJaud C SBHO 3aJaHHOM (U3NUIECKON
MOJIEINBIO, MCHOIB3YS (PU3UUECKHE 3aKOHBI M IPHHIIUIIG,
Ha OCHOBE aHalmW3a YCJIOBHS 3aJaddl  BBIOWPATH
(PU3NYECKYIO0 MOAETb, BEIACATH (PU3UUECKHAE BEIMYHHBI 1
(dhopMyITEl, HEOOXOMUMBIE UII €€ PEIICHHs], MPOBOIUTH
pacueTel ¥ OLEHMBaTh  pPEATBHOCTH  IOJYYEHHOTO
3HA4YeHHs (PU3MUECKON BEIMYMHBL, PEHIATh KA4eCTBEHHbIC
3aJa4ud, BBICTPAaWBas JIOTWYECKH HEMPOTHBOPEUHBYIO
LIETMIOYKY PAacCyX/ICHNI C OIOpOi Ha W3ydYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3NUECKHUE SBICHHS;

Pemrenne BapuaTUBHBIX 3a11a4 1Mo TeMam 2.4, 2.5, 3.1, 4.2,
4.4

Habmonerne 3a BEIMOMHEHUEM JTa00paTOPHBIX padoT 1-
20.

OrieHKa BhIMOIHEHUS TabopaTopHbix pabotl-20.
JduddepeHnpoBaHHBI 329ET

8) chopMHPOBaHHOCTb YMEHHS NPUMEHSTH
MONydeHHbIE  3HAHWA  UIT  OOBSICHEHHMS  yCIIOBHH
MPOTEeKAaHU (HU3MUYECKUX SBICHUH B TPHPOAE W IS
MIPUHATHSL TIPAKTHYECKUX pPEHNICHHH B IOBCEIHEBHOM
KHU3HU 111 oOecrieueHnst 6e301acHOCTH MPH OOPAIICHNH C
OBITOBBIMHM NPUOOpaMU M TEXHWYECKUMH yCTPOHWCTBAMH,

Habmnronenne 3a BemoaHeHHEM 1a00paTOpHBIX pador 1-
20.

OreHka BBITOJIHEHHUS TabopaTopHBIX pador]-20.
JuddepenunpoBanHbIif 3a4ET
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COXpaHEHHUs]  3JI0POBbSI U COONIOJCHUS  HOPM
9KOJIOTHYECKOTO TOBEACHUS B OKpYXKaloIIeH cpene;
MOHUMAaHHE HEOOXOJUMOCTH TMPUMEHEHHS OCTHXECHHM
GU3MKH ¥ TEXHOJOTWH Ui PalMOHAIBLHOTO
[IPUPOJIOIIOJIB30BAHHS,

9) chopMUPOBAaHHOCTH COOCTBEHHOM TTO3HITUH TI0
OTHOIIEHHIO K (PH3UYECKOM HHPOPMAIIUH, TOIYIAEMOH U3
pasHbIX HCTOYHHUKOB, YMEHHH HCIOJB30BaTh MH(POBBIE

TEXHOJIOTUU Ui TIOUCKA, CTPYKTYPHUPOBaHUS,
WHTEpIIPETalluk U TpeACTaBICHUs Y4eOHOH M HaydHO-
TIOILYJISIPHOM nHpOpMaNny; pa3BUTHE YMEHHH

KPUTHUYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(bOpMaIII/II/I;

Habnronenne 3a BeimosHeHHEM J1abopaTopHBIX pabor 1-
20.

OreHKa BBIOIHEHUS JTabopaTopHbIX padotl-20.
JuddepeHunpoBaHHbIf 324ET

10) oBnaneHue yMeHHsSMH PabOTaTh B TPYIIE C

BBITTOJIHCHUCM Ppa3JIMIHbIX COMAJIbHBIX poneﬁ,
IJIaHUPOBATH pa60Ty T'pYIIIbI, paguoOHAJIbHO
pacnpeaciisaTb JACATCIBHOCTD B HECTAaHAAPTHBIX

CUTyaIMsX, AJCKBATHO OIIEHWBATh BKIAJ KaXIOrO U3
YYaCTHUKOB TPYIIbBI B pPEIICHHE pPaccMaTpUBAEMOit
po0JIEMBI;

HaGmronenue 3a BIONHEHNEM J1a00paTOpHBIX padoT 1-20
OreHKa BBIMOJIHEHUS TabopaTopHbIX padot] -20.

11) OBJIaJICHHE (copmupoBanHOCTH
MPEICTABICHHU ) MPaBHJIAMH 3aIMCH (PU3HUECKUX (HOPMYJT
penbedHo-ToUeuHON cucTeMbl obOo3HauyeHuit JI. Bpaiiis
(17151 CIETBIX M Ca00BUIAIINX 00YYArOIINXCS).

HaGuoeHre 3a BBIOJIHEHUEM J1a00paTOpHBIX padoT 1-
20.

OrieHKa BBINOJIHEHUS JTabopaTopHbIx padotl-20.
JuddepeHunpoBaHHblii 324éT

12)  cpopmuposannocmes — noHuManus — poau
usuKU 8 IKOHOMUUECKOLL, MEXHOL02UHECKOU, COYUATLHOL
U amuyeckoll cghepax OesmenbHOCMU Yeno8eKd; poau U
Mecma QusuKu 8 cOBPEMEHHOU HAYYHOU KapmuHe mMupa,
ponU  ACMPOHOMUU 6 NPAKMUYECKOU  OessmebHOCTU
Ye08eKd U OabHetiueM HAYYHO-TNEeXHUYeCKOM PA36UMUL;

Ompoc o Temam 1.7, 4.3,5.1

TectupoBanue (Teopetrueckoe) mo Temam 1.4, 3.22,3,24
HaGuoeHue 3a BBINOJIHEHHEM JIabopaTopHbIX pador 1-
20

O1ieHKa BBIMOJIHEHHS J1JabopaTOpHBIX padoT 1-20
JubdepeHnrpoBaHHbIi 3a4ET

13) copmuposannocme cucmemvl 3HAHUL O
Qusuyeckux  3aKOHOMEPHOCMAX, — 3AKOHAX,  Meopusix,
O0eticmeyloWux Ha YPOGHIX MUKPOMUPA, MAKpoOMupa u
Mezamupa, npeocmagieHuti o0 6ceodwemM xapakmepe
Qusuyeckux 3aKOHO8; NPEOCMABNEHUN O CMPYKMype
nocmpoenus.  (u3uueckolu  meopuu, 4mo  NO360IUM
0CO3HAMb PONL PYHOAMEHMATLHBIX 3AKOHO8 U NPUHYUNOB
6 COBPEMEHHbIX NPEeOCMABIEHUAX O Npupooe, NOHSMb
2PanUYbl  NPUMEHUMOCHU  Meoputl, BO3MOICHOCU UX
npumenenuss  Ofisi  ONUCAHUSL — eCMeCMEEeHHOHAYYHbIX
S6NIEHUIL U NPOYECCO8;

Ompoc o Temam 1.7, ,2.1

TectupoBanue (Teopetndeckoe) o temam 1.10, 3.3,4.1
Habmnronenue 3a BbIMOIHEHHEM J1abopaTopHbIX padot 1-20
O1ieHKa BBIMOJIHEHHS J1JabopaTOpHBIX padoT 1-20
JuddepeHunpoBaHHbIil 3a4ET

14)  chopmuposannocms  ymenus pasausamo
VCI08USL NPUMEHUMOCIU MOOeael (Qu3uyeckux men u
npoyeccos (16ieHull); UHEPYUAILHASL CUCeMA OMCYemd,
MAmepuanbHas MouKd, PAGHOYCKOPEHHOe —O8udicenue,
c60000H0e nadeHue, abCoaOMHO Ynpyeas Oedopmayus,
abcomomno  ynpyeoe  u  abCOMOMHO — Heynpyeoe
CIONKHOBEHUSA, MOOenell 2a3d, JICUOKOCU U MBepo02o
(Kpucmaniuueckozo) menda, UOeaibHO20 2a3d, MoueuHblll
3apsa0, O0OHOPOOHOe dleKmpuyeckoe noie, O0OHOPOOHOe

MacHumHoe nore, 2apMOHUYeCKUe Konebarnus,
Mamemamu4eckuti MAsmHuK, UOealbHbill NPYHCUHHBIL
MAAMHUK, 2apMOHUYeCKUe 607IHYL, uoeanbHblil

KosebamenbHblll KOHMYpP, MOHKAA TUH3A; Moodelell amoma,
AMOMHO20 A0pa U KAHMOBOU Modenu ceemd,

Omnpoc o temam 1.2, 1.3,1.5,1.6,2.3,2.5,3.1,3.2, 1.8,
1.9,3.13,3.25,4.3

TectupoBanue (Teopetudeckoe) mo temam 1.2, 1.3, 1.5,
1.6,2.3,25,3.1,3.2,3.8, 3.13.

Hab6mronenwne 3a BeIIOJHEHNEM J1TA00paTOPHBIX padoT 1, 2,
19-20

OreHKa BBITIOTHEHHS JIAOOPATOPHBIX padoTl, 2
JduddepeHnpoBaHHBI 329ET

15) cgopmuposannocms ymeHus 00BACHAMb
0cobeHHoCmU  NpomeKanus  QUIUYECKUX — SGIeHUIL:
MexXanHuyeckoe OBUJICeHUe, MEeNI080e OBUNCEHUE YACTHULY
seujecmsa,  meniosoe  pasHosecue,  OPOYHOBCKOe
oguoicenue,  Ougppysus,  ucnapenue,  KuneHue — u
KOHOeHcayus, niasneHue u KPUCAaLIu3ayus,
HANpAeleHHOCMb  Menonepeoayy, AeKmpusayuy  mei,
9KBUNOMEHYUATLHOCIU _ NOBEPXHOCMU__ 3APAICEHHO20

Omnpoc mo temam 2.1,2.4,2.5,3.1,3.3,3.9,3.11,4.1,4.2,
4.3,4.4,45,5.1.

TectupoBanme (TeopeTndeckoe) mo Temam 2.1, 2.4, 2.5,
3.1,33,39,311,41,42,43,44,4.7.

Hab6nronenne 3a BeIMoIHEHNEM J1a00paTOpHBIX paboT3-20
OreHKa BBITOJIHEHUS 1a00paTOpHBIX padoT 3-20
JuddepenunpoBanHbIif 3a4ET

22



NPOBOOHUKA, UHOYKYUU,
CaMouHOyKyuU, CconpomueneHus.
noaynposoonuxos "p-" u "n-munog" om memnepamypeoi,
pe3oHanca, unmep@epenyuu 60JIH, oughpaxyuu,
oucnepcuy,  NOAHO2O  GHYMPEHHE20  OMPAICEHUS,
domosghexm, Guszuueckue NPUHYUNLL CREKMPATLHOZO
ananuza u pabomul aazepa, "arvga-" u "6ema-" pacnadwi

s0ep, camma-usyierue soep;

9JZ€KmpOM(12HZ/m’lHOuV
3asucumocmu

’

16) cpopmuposannocme  ymeHull npumeHsmo
3AKOHbI KIACCUYECKOU MEXAHUKU, MONEKYIAPHOU U3UKU U
MEPMOOUHAMUKY, DNIEKMPOOUHAMUKY, KEAHMOBOU (uU3UKU
ona  aHanuza U OOBACHEHUs SGNEHUU  MUKpOMUPA,
MAKpOMUpa u Me2amupa, pasiudams YCiogus (epanuyvl,
obracmu)  NPUMEHUMOCMU — (DUBUYECKUX  3AKOHOG,
noHumMams  ceobwull  xapakmep  QYHOAMEHMALbHbIX
3aKOHO8 (3aKOH COXpAHeHUsi MEXAHUYeCKOU OSHepeul,
3GKOH  COXDAHEHUs — UMNYIbCd,  3AKOH — BCEMUPHO20
MA20MeHUsl, Nepeblil 3aKOH MEPMOOUHAMUKY, 3AKOH
COXpaHeHUs INeKMPUYeCcKo20 3apsod, 3aKOH COXPAHEHUs.
9Hepeuu) U 02PAHUYEHHOCHb UCNONb308AHUSL YACTIHBIX

3AKOHO6, anaiuupoeams ¢u3ut¢ecxue npoyecchali,
UCnoib3ys OCHOBHble NOJIOMCEHUA, 3AKOHbL u
3AKOHOMEpHOCmMU,  OMHOCUMENbHOCNb MEXAHUYECKO20

osudicenusi, Qopmynbl KUHEMAMUKU PABHOYCKOPEHHO20
osuoicenusi, npeobpasosanus I anunes 0ns ckopocmu u
nepemewenus, mpu  3axkona  Hviomona,  npunyun
omnocumenvhocmu  Ianunes,  3aKOH — BCEMUPHO2O
MA2OMEHUsl, ~ 3AKOHbl ~ COXPAHEHUs. — UMNYIbca U
MEXaHUYecKol — dHepeuu, C6a3b  pabomuvl  CUlbl €
UBMEHeHUeM MeXanu4eckol dHepeuU, YCio8usi pagHo8ecUs
meepoo2o mend, C613b 0aGieHUs UOedbHO20 2d3d CO
CcpeoHell KUHemu4ecKoll dHepeuetl Mmenioo20 OBUNCCHUSL U
KOHYeHmpayuell e20 MOJeKYl, C613b MeMnepamypol
gewjecmea co cpedHell KUHeMUYeCKOU dHepeuell e2o

yacmuy,  ceéa3b  OaeleHusi  UOealbHo20  2daza ¢
KOHYeHmpayuell  MOAeKYL U  e20  mMeMnepamypol,
ypasuenue Menodeneesa-Knanetipona, nepevlii  3aKOH

MEPMOOUHAMUKYU, 3AKOH COXPAHEHUsL IHEPUU 8 MENLOBbIX
npoyeccax, 3aKOH COXPAHEHUsl YAEKMPUYecKo2o 3apsaod,
3aKOH Kynoua, NOMEHYUANbHOCTID
INEKMPOCMAMULECKO20 NOJISl, NPUHYUR  CYREePNno3uUyUl
anekmpuyeckux nozeti, sakorna Kynouna, saxonvt Oma 07
yuacmka yenu u Ol 3aMKHYMOU IAeKMPUHECKOU Yenu,
saxkon  [Dicoyns-Jlenya,  3aKoH  9NEKMPOMACHUMHOU
unoykyuy, npasuio Jlemya, nocmyiamel CREYUAnbHOU
meopuu  omHocumenbHocmu  DUHWmMelHa, YpasHeHue
Durmwumerina 01 gomoappexma, nepeviii U GMOPOL

nocmynamel  bopa,  npunyun  HeonpederenHocmiu
Tetizenbepea, 3aKoH coxpaHeHUus 3apsaod, MAcCCOB020
yucna U 9Hepeuu 8  AO0EPHBIX  PeaKyusx,  3aKOH

PAOUOAKMUBHO20 pacnaod,

Omnpoc mo temam 1.1-1.9, 2.1-2.7, 5.1.

TectupoBanue (Teopetrueckoe) mo remaml1.1-1.9, 2.1-2.7,
5.1.

Habnronenue 3a BeImoHeHHEM J1a00paTOpHBIX padoT 1 -
20

OrneHka BBINOIHEHUS TabopaTopHbIX padot]-20
JuddepeHunpoBaHHbIi 324ET

17) cpopmuposannocms ymeHnuli npumeHsmo
OCHOBONONIA2AIOWUE ACMPOHOMUYECKUE NOHSIMUS, Meopull
U 3aKOHbl Ond aHaIu3a U O0ObACHEeHUs Quuyeckux
npoyeccos NpoucXooAwux Ha 36e304X, 6 36e30HbIX
cucmemax, 6 MedNC2ANAKMU4ecKol cpede; OBUNCEHUS.
HebecHbix meJi, 280oyul 36e30 u Beenennoi;

Omnpoc o teme 5.1
TectupoBanme (TeopeTrdeckoe) mo teme 5.1

18) cghopmuposannocme ymenuii ucciedoeamos u
aHanu3upo8ams pasHooOpasHvle usuuecKue SGIeHUs U
ceolicmea  00beKmMo8, NPOGOOUMb  CAMOCNOSMENbHbLE
UCCIe008aHUA 6 PeanbHbiX U J1AOOPAMOPHBIX YCIOBUSAX,
YUmMams U _aHamu3upO8ams XapaKmepucmuky npubopos u

Habmnronenne 3a BemoaHeHHeM 1abopaTopHbIX pador 1-20
OreHKa BBITOJIHEHUS 1a00paTOpHBIX padoT 1-20
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yempoucms, 00bICHAMb NPUHYURBL UX pabOmbl,

19)  cpopmuposannocms  npedcmasieHull. 0
MeMoOax NOLYUeHUs HAYUHBIX ACHMPOHOMUYECKUX 3HAHULL
6la0eHUe YMEHUIMU CAMOCMOSMENbHO (DOPMYIUPOBAb
yenb Uccae008aHus (MPOeKma), 6vi08U2AmMy cUNOmesvl Ha
OCHOGe  3HAHUSL ~ OCHOBONONA2AWUX — (DUBUUECKUX
3aKOHOMepHOCmell U 3AKOH08,  NpPOGepsAmb  Uux
IKCNEPUMEHMATbHLIMU ~ CPEOCMEAMU,  NIAHUPOBAMb U
nPoBoOUmb  (puzUecKUe IKCHEPUMEHMbL, ONUCHIGAND U

Habmnronenne 3a BemosHeHneM JadbopaTopHbIx pador 1-20
OreHKa BBITOJIHEHUS Ta00paTOpHBIX padoT 1-20

AHATUZUPOBATND NOLYHUEHHYIO npu 8bINONIHEHUU
IKCHepUMeHma ungopmayuio, onpeoensimo
00CHOBEPHOCb NOJYYEHHO20 Pe3yIbIama,
20)  cgopmuposannocme  ymenusi  peuwiams | BBITOJHEHUE BAPHATUBHBIX 33144

pacuemmnvie 3a0auu ¢ s16HO 3A0AHHOU U HEA6HO 3A0AHHOU
@usuueckol MoO0envio. HA OCHOBAHUU AHANU3A YCILOGUSL
evlOUpamo Qusuueckue Modenu, omeeuaoujue
mpeboanusim 3a0aiu, NPUMEHSMb QOPMYJbl, 3AKOHbL,
3AKOHOMEPHOCHU U NOCIYNIAMbL (PUBUYECKUX Meopull npu
UCNONL308AHUU  MAMEMAMUYECKUX Memo008 PeuleHus
3a0ay, npogooUMb pacuemvi HA OCHOGAHUU UMEIOUJUXCS]

OaHMHbIX, aHanu3uposamo pesynvmamaol u
KOPPEKmMUpogams — Memoobl — peuleHuss ¢ y4emom
NOTYUEHHBIX — pe3yIbmamos;, peuams KauecmeeHHble

3adauu, mpebylowue NPUMEHEHUs 3HAHUL U3 PA3HBIX
pazoenos  WKOIbHO20 — Kypca  (Qu3uky, a  makxoice
unmezpayuu SHAHUL us opyaux npeomemos
ecmecmeeHHOHAYYHO20 YUKIA: 8bICMPAUBAMb JIO2UYECKYIO
YenouKy paccydcoeHuti ¢ Onopol Ha U3yYeHHble 3aKOHbL,
3aKOHOMEPHOCIU U (huzuyecKue seieHus;

HaGmronenue 3a BIONMHEHNEM J1a00paTOpHBIX padoT 1-20
OrieHKa BBIOJIHEHUS 1ab0paTOpHBIX padoT 1-20

21) cghopmuposannocme ymeHuil aHaiuzupo8ams
u oyeHusamo nocneocmeus Obimosotl u
NPOU3600CMBEHHOU 0esIMEeNbHOCIU Yel06eKd, CEA3AHHOU
¢ usuneckumu npoyeccamu, ¢ NO3UYULL IKOJIOSULECKOU
bezonacnocmu;,  npedCmMaeieHuiL. 0  PAYUOHATILHOM
nPUPOOONOIb308aHUL, a makoice PA3YMHOM
UCNONL30BAHUU OOCMUNCEHUL HAYKU U MEXHOA0UN 05
danvbHeue20 pa3eumusi 4elio8eecko20 oouecmea,

Ompoc o Temam 3.6, 3.14, 3.15,4.2, 4.5, 4.6, 4.7.
TectupoBanue (Teopetrudeckoe) mo temam3.6, 3.14, 3.15,
4.2,4.5.

22) osnadenue paznuuHbiMu cnocobamu pabomsi
¢ ungopmayueti  Quszuyeckoco - cooepicanus ¢
UCNONb308AHUEM COBPEMEHHBIX UHPOPMAYUOHHBIX
MEXHON02UL, pa3eumue YMeHUull KpUmu4ecKko2o0 auamsd u
OYeHKU DOCMOBEPHOCU NOJIYYAeMOU uHpopmayuu,

HabmroneHue 3a BRIIOIHEHHEM JJa00paTOpHbIX padot 1-20
O11leHKa BBIMOJIHEHUS 1a00paTopHBIX padoT 1-20

23) osnadenue Opeanu3ayUOHHBIMU u
NO3HABAMENbHBIMU — YMEHUSIMU CAMOCMOSIMENLHO20
npuobpemenusi HOBbIX 3HAHUL 6 NpPoyecce GbINOTHEHUs.
NPOEKMHbIX U YUeOHO-UCCAeO08AMEeNbCKUX — pabom,
VMeHusmMu  pabomams 6 2pynne ¢ GbINOJHEHUEM
PA3IUYHBIX  COYUATBHBIX POJIel, NIAHUpPO8ams pabony
2PYNnbl, PAYUOHABHO PACHPEOeinb OesiMeiIbHOCHb 6
HeCMAaHOapmHubIX — CUMYayusx, ao0eKeamHo OYeHUBAMb
6KIAO KAJNCO020 U3 YUACHHUKO8 ZPYHNbL 8 peuleHue
paccmampugaemou npobiemvl,

HabmroneHre 3a BRIIOIHEHHEM J1a00paTOpHBIX padoT 1-20
O1ieHKa BBIMOJIHEHUS 1abopaTopHbIX padoT 1-20

24) cghopmuposannocms momugayuu K 6yoyusetl
NPOPeccUoOHANbHOU 0essmenabHOCHU N0 CReYUATbHOCHAM
QusuKo-mexnuueckoeo npopui.

Omnpoc o temam 3.6, 3.7, 3.9, 3.10, 3.12, 3.14
TectupoBanme (TeopeTndeckoe) mo remam3.o, 3.7, 3.9,
3.10, 3.12,3.14

Habmnronenne 3a BeIMoIHEHHEM 1a00paTOPHBIX padoT
11,20

OreHKa BBIOJIHEHHS TabopaTopHbIX padotl 1,20
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KOHKPETU3ALUA TOCTUXEHUSA TNYHOCTHbBIX PE3YJIBbBTATOB

[Ipunoxenue 1

OO0s3arenpHOoE

Ilpunoscenue
IInan meponpuamuii

JIMYHOCTHBIE pe3yabTaThl

Conep:kanue ypoka (Tema,
JHIaAKTHYecKas eTMHUIA, THIT
YPOKA, BOCIIHTATEIbHbIE 321a4H)

Cnoco6 opranuzanuu
IeTeILHOCTH

IIpoaykr gesaTeabHOCTH

Ouenka npouecca
¢opmupoBanus JIP

JIP 1. OcosHaronmii  cebs
IpaXJIaHWHOM W  3alUTHUKOM
BEJIMKON CTpaHbI

JIP 4. TIposiBrstrorumii u
JEMOHCTPUPYIOLLUI YBaKEHUE K
JIFO/ASIM TPY/Jla, OCO3HAIOLIM I
LIEHHOCTH COOCTBEHHOI'O
Tpyaa.CTpemsmmiics K
(OpMHPOBAHUIO B CETEBOM Ccpejie
JIMYHOCTHO U MPO(ECCHOHATBHOTO
KOHCTPYKTUBHOTO «IIH(POBOTO
crenay.

Tema: «Popmyra TOHKOH JTMH3EI»(2 4.)

Tun ypoka: ypok u3y4eHus u
3aKpETIEHUSI HOBBIX 3HAHUM

BocnurareabHble 3a1a4U:
-BOCITUTBIBATb YYBCTBO KOJUICKTHBU3Ma
Y 3/I0pPOBOT'O COIIEPHUYECTBA;

- BOCIIUTBHIBATh YyBCTBO YBaXKCHUS Ipyr
K IpyTy, A00POKENATeTBHOCTD,
TOJIEPAHTHOCTb, YyBCTBO TOBAPUILIECTBA
U COIEPEKUBAHMUS,

- BOCIIUTHIBATh HHULIMATUBHOCTH U
aKTUBHOCTb;

- BOCIIUTHIBaTh YIIOPCTBO U
HACTOWYMBOCTbH B JIOCTUKEHUU LEITH.

Bann — TypHup

"T"1a3a pa3nn4HbIX
npeacTaBuTeNel
SKMBOTHOTO Mupa"

- Pabota B moxarpymnmax
"BrinonHeHue
CTPYKTYPHOM TabiuIps", C
HCClIe0BAaHUEM CBOMCTB
U 0coOeHHOCTEH
CaMOJIENIbHBIX JKUAKUX
uH3"

- JlenoBast urpa "®uzuxa
BOKpYT Hac " 1o
UCIIOJIb30BaHHIO
(uznueckoit nHGpopManun
JUTS IPOOYKICHUS Y
00yJarommxcst
9MOLMOHAIBHBIX YyBCTB
¥ YMEHHUS BUIETD
U3y4YeHHbIE
3aKOHOMEPHOCTH B
OKpPYKaIOLIEH KU3HU

- Co3nanme BUIEOPOITHKA
" 51 Mmomenupyto
(usnyeckoe sBieHNE" I
3aIHCH B CTYIUHN
JxanuHra

WNnnuBuayansHOE
MO/IeJTHPOBAHHE ONITHYECKHX
npudoOpPoOB 1 KOMaHAHOE
cocrasiienre Tabmmiel"'IJ1a3za
Pa3IHYHBIX NpeAcTaBUTeNeH
SKMBOTHOTO Mupa"
BOCIIUTBIBAIOIINE Y CTYACHTOB
- OTBETCTBECHHOC OTHOIIICHUC K
coOcTBeHHOMY TpyLy (yuebe);

-YMEHUS N10JIb30BaThCSA
pa3NIuYHBIMU UCTOUYHUKAMHU
MH(GOPMALUN U COBPEMEHHBIMU
00pa30BaTeNbHBIMU PECypPCaMU;

- PacKphIBaOLINE 3HAYCHHE
I71a3a pa3IngHbIX
IpeACTaBUTENEH KUBOTHOTO
MHpa;

- TOPZIOCTh 33 JOCTIKCHUS
HayK{ M TEXHUKH Ha TIpUMepax
HCIIOJIB30BaHMSIKBAHTOBOTO
MHKPOCKOIIa, CTIOCOOHOTO
BUJIETh HEBO3MOXKHOE -
KJIETOYHYIO CTPYKTYpY H
KOCMHYECKHX TEJIECKOIIOB /IS
uccienoBanusa BeemenHon

- SMOIIMOHAJILHOE BBIPAYKEHHE
CBOEH aKTHBHOM IpaykAaHCKOW U
MTO3UIINH;

- IPOSIBJICHUE YBaXKEHUS K
JOISIM TPYAA.

- yMeHHe paboTaTh B KOMaH/Ie,
co0Ir01aTh TPEOOBAHUS
TPYLOBOU JTUCLIUIIMHBI

- HaBBIKM aHaIM3a 1
WHTEpIpeTalu HHGOpMaLUK U3
Pa3IMYHBIX HCTOYHUKOB
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