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1. He.]'lb U 331291 U3YYCHUA JUCHUIIJIUHBI

1.1. Heab 1 32124y U3y4eHUS TUCHUATIINHbBI

Lenv Oucyuniumsi — GOPMHPOBAHUE CPEACTBAMHU ECTECTBEHHOHAYYHOH KapTUHBI MHUpa
YHHUBEPCATbHONW KOMIIETCHIIUH, XapaKTePU3YIOMIEHCS CHOCOOHOCTBIO OCYIIECTBISATH MOMUCK,
KPUTHYCCKHUI aHaIW3 M CHHTE3 MH(OpMAIMH, MPUMEHSITh CHCTEMHBIH MOIXOM U pPEHICHUS
MOCTABJICHHBIX 3a]1a4.

3adauu oucyuniumnol:

1) u3yuntb, OOOOIUTHP W  CHUCTEMATH3UPOBATh OCHOBHBIC TIOHSATHS  COBPEMEHHOTO
€CTEeCTBO3HAHUS, CHOPMHUPOBATH OOIIME TIPEACTABICHUS O pE3yJibTaTax HCCIEIOBaHUS
MHUKpPO-, MAKpPO- U METaMHpa;

2) yCBOUTh OCHOBBI METOJa HAyYHOTO I[IO3HAHWS, CHUCTEMHOTO TIOJXOJa, MPHHIUIIBI
KPUTHYECKOTO aHaJIM3a U CUHTE3a HHPOPMALINY;

3) paccMOTpeTh MECTO M pOJIb YellOBeKa B IMPHUPOJE, B3aUMOCBS3b €CTECTBEHHOHAYUHBIX M
TYMaHHUTaPHBIX 3HAHH;

4) pa3BUTh  CIIOCOOHOCTH TPUMEHEHHUS €CTECTBEHHOHAYYHBIX 3HAHUW M YMEGHHHA B
npoeCCHOHATIBHOM IeATENTFHOCTH U B IOBCEHEBHOM KU3HM;

5) dopmMupoBaTE yMEHHS NPUMEHSATH JOTWYecKHe (GOpPMBI U TPOLEIYPHI, CHOCOOHOCTH K
pedIiekcuu 1O TOBOJY COOCTBEHHOH W YYXOW MBICIUTEIBHON JEATEIBHOCTH, YMEHHUSI
aHajgM3a HCTOYHUKOB HHGOpPMAIMK C LENbI0O BBIABICHUS HMX MNPOTHBOPEYMH M TOMCKA
JOCTOBEPHBIX CYXKJIEHHH; yMEHUS (HOPMYyITUPOBKH COOCTBEHHBIX CYXICHUH W TPHHATHUS
000CHOBaHHBIX pELIECHUH.

1.2. IlepeyeHb IJIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHHs] MO AUCUUILJIMHE, COOTHECEHHBIX
€ YCTAHOBJIEHHBIMU MHAUKATOPAMH /I0CTHKEHUS KOMIIEeTEeHIN

Kog xommerenmun | YK-1

dopMyIMpoBKa Crnoco0GeH OCyIIeCTBIATh IOUCK, KPUTUYECKUH aHalu3 U CHHTE3

KOMIIETEHIINH UHQOpPMALIMK, TNPUMEHATh CUCTEMHBIH TMOIXOA  JUISL  peIICHUs
TIOCTaBJICHHBIX 33Ja4

HNupukarop NVYK-1.1. JlemoHcTpupyeT 3HaHME€ OCOOEHHOCTEH CHUCTEMHOIO H

JOCTUKECHUS KPUTUUYECKOTO MBIIIJICHUS, apr'yMEHTUPOBAHHO (hOopMUpYyET COOCTBEHHOE

KOMIETEHIINU CYXKJICHUE U OLIEHKY MH(OpMaIuK, IpruHUMaeT 000CHOBAaHHOE PEILECHHE.

NVYK-1.2. Ilpumensier noruyeckre (GopmMbl U MPOLEAYPHI, CIIOCOOEH K
pediexcu 1O TMOBOJLY COOCTBEHHOM M UYKOW MBICIUTEIbHON
JESITEIbHOCTH.

NVYK-1.3. AHanu3upyer UCTOUHUKU MH(OPMAIMH C LIETbI0 BBISBICHUS
UX INPOTUBOPEYNH U ITIOMCKA TOCTOBEPHBIX CYXKICHUM.

1.3. BocnnuraTesibHas padora

Hamnpasnenue
BOCIHUTATEIHHOU PabOTHI
HAyYHO-UCCIIEIOBATENIbCKAS | MEJarOTHYECKUH, | BBICTYIICHHUE C JIOKJIAIOM
paboTa 00yJarIIMXCs COMPOBOXKIACHUS

Tunel 3anau ®opmbl paboThI

Tpa)XIaHCKOC BOCIIMTAHUC HHTCPAKTUBHOC O6CY)K,I[GHI/Ie JOKJIadO0B Ha
IMPAKTUYCCKOM 3aHATUH

1.4. MecTO TMCUMIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOrpaMMbl

HucuunnuHa «EcTecTBeHHOHayuyHasi KapTHHA MHpPa» OTHOCUTCS K 00s3aTeNbHOM YacTh
y4eOHoro rmiaHa. TpeOoBaHHS K TMPEIBAPUTEIHHOM TMOATOTOBKE OOYYAroIIerocs: 3HAHUS IO
¢uzuke, XUMUU U OHOJOTMU B OOBEME IIKOJIBHOrO Kypca. IIpy OCBOEHUHM IJUCLMITIIMHBI
HCIOJIB3YIOTCA 3HAHUWA, IIOJYUYCHHBIC TIPpH MW3YUYCHUU JHUCHUIIJIMHBI «I/ICTOpI/IH Poccuny.
I[I/ICL[I/IHJII/IHa BHOCUT BKJIaJl B H3YUYCHHUC MeTOHOHOFHqGCKOﬁ YaCTH TYMAaHUTApHBIX H
€CTECTBEHHOHAYYHBIX JTUCIUTUINH.



1.5. OcoGenHocTH peau3annu JUCHHILIMHBI

JlucruruinHa peanu3yeTcsi Ha PyCCKOM SI3bIKE.

2. O0beM TUCIHUIIIHHBI

N3 Hux
Bcero A
Bun yue6HO# paboTHI MO ceMecTpam 3a4EeTHBIX KajIeM. B dopme .
& UHALL 4acel MPAKTUYECKOMI
MMOJITOTOBKH
OO01mas TpyA0eMKOCTh AUCIIUTUIMHBI 2 72
CEMECTP 3
KonrtakTHas paboTa ¢ npenoaBaresaem:
AynuTopHble 3aHATHUS (BCEro) 36
3aHATHS JIEKIIMOHHOIO TUIIA 16
JlaboparopHbie pabOThI —
3aHATUSI CEMUHAPCKOIO TUIIA -
[IpakTHyeckue 3aHsATUA 16
KCP 4
CamocrosTenbHas pabora 00yJaromuxcs 36
Bun npomexyTouHOM arTecTanuu: 3a4er 0
3. Conep:xxanue QU CHUTIIAHBI
3.1. Pazfesibl AMCHUMILIMHBI U BUABI 3aHATHH (TeMaTHYeCKUM IJIaH 3aHATHI)
Pa3pgesnbl v TEMbI IUCHUIIINHBL | Bcero | Ayn | Jlex [JIa6 [Ip [ Cem | KCP | CP
1. Cmanognenue ecmecmeeHHOHAYYHOU KAPMUHBL MUPA
1.1. Hayunoe mno3HaHHWE  SIBICHUI
HPUPOIBL CraHoBneHue Hay4HOI'O 4 2 2 2
€CTECTBO3HAHHSI.
1.2. EcrectBo3Hanue B CpenHue BEKa H
HoBoe  Bpemsi.  DKcnepuMeHTaIbHOE 4 2 2 2
€CTECTBO3HAHHE.
1.3. EcrectBo3nanue 18-19 BexoB 4 2 2 2
2. CogpemenHule npedCmasieHus 0 MUKpomupe
2.1. EcrecTBeHHbIE HayKd B IKU3HHU
COBpeMeHHOro  ofOmecTBa.  Pa3Butue 4 2 2 2
ATOMUCTHYCCKHUX IMPCACTABIICHUU.
2.2. CtpoeHue aToma. 10 5 4 1 5
2.3. CtpoeHne aTOMHOTO sifipa. 6 3 2 1 3
2.4. DneMeHTapHbBIC YaCTHITBI. 4 2 2 2
3. Cospemennvie npedCmasieHus 0 MaKpo- u mezamupe
3.1. Kiaccudeckue TmpeACTaBICHUS O 6 3 2 | 3
MIPOCTPAHCTBE M BPEMEHH.
3.2. CriermasisHasi TeOpHst OTHOCHTEIIFHOCTHL. 6 3 2 1 3
3.3. O0m1as Teopysi OTHOCHTEILHOCTH. 4 2 2 2
4. Buonoeuyeckas xapmuna mupa. Xumuyecxkue KOHyenyuu
4.1. XXu3Hb. DBOJIONMOHHAS TEOPHSL. 4 2 2
4.2. buocdepa, HoOChEepa 1 LUBUIU3ALIHA. 4 5 ) 2
CamoopraHu3aiys 1 CHHepreTHKa.
4.3. Xumuyeckue KOHLEIIUH: 3BOJIIOLUS
XUMUH, COBpPEMEHHAs XUMUSL. 4 2 2 2
ECTCCTBCHHOH&Y‘IHLIG ACIICKThI OKOJIOTHUH.
5. Acmpogusuueckas kapmuna mupa
5.1. Beenennasl. 4 2 2 2
5.2. ConaeuHas cuctema. 3Be3/bl. 4 2 2 2
Bcero 72 36 16 16 4 36




3.2. 3auaTHud JeKIMOHHOI0 THIIA
CEMECTP 3

Jlexuus 1.

Tema: EcrecTBeHHble HAayKd B JKU3HHM COBPEMEHHOro oOmecTBa. Pa3BuTHE aTOMHMCTHYECKHX
MPECTaBICHUMN.

Kpamkas annomayus x nekyuu.

Ecmecmeennvie HayKu 6 HCU3HU COBPEMEHHO20 00uecmed.

1) EctecTBeHHbIE, TEXHUYECKHE, TYMaHUTAPHBIE HAYKH.

2) EnuHCTBO MMpa MPUPOIBL.

3) UnTerpauus Hayk.

4) EcTeCTBEHHOHAayYHOE MBILIICHHE.

5) Hayunsrit MeTO/ TO3HAHUSI.

6) Posb ecTecTBeHHOHAYYHBIX JOCTHXKEHHHM B HICTOPUU M KOHKPETHOM KU3HH YelIOBEKa.
7) [IpeameT ecTecTBO3HAHUSI.

Pazeumue amomucmuueckux npedcmagieHuil.

1) 3aposkaeHre aTOMUCTUYECKUX MPEACTaBIEHU B aHTUYHOM HayKe.

2) Atomuctuka B HoBoMm BpemeHH.

3) PazButre aTOMUCTHYECKUX MTPE/ICTABICHHUI B COBPEMEHHOI HayKe.

4) IlpsiMmoe MOJTBEPKAECHUE UEH ATOMU3MA.

5) MonexkynsapHO-KHHETUYECKAsI TEOPHSI.

Jlexusa 2-3.

Tema: CtpoeHue aToma.

Kpamkas annomayus x nexyuu.

1) UccnenoBaHue sIBIE€HUS AJIEKTPOJIN3A.
2) Katonnbie myuwu.

3) DnekTpoHHast TEOpHsI METAJLIOB.

4) Teopuu CBETOBBIX SBJICHUH.

5) PentrenoBckue jy4u.

6) OTKpBITHE PATUOAKTUBHOCTH.

7) IlnanerapHas MOJieJIb aTOMa.

8) [IpoTuBOpeuns rIaHeTapHoOU (S ACPHOM) MOJIETH.
9) Atom Pesepdopna-bopa.

10) ITpuHIIMT COOTBETCTBHS.

11) BonHoBBIE CBOICTBA BEIIECTBA.

12) Tabnuua J.11. Menneneesa.

13) IlpuHIun 10NOJHUTENBHOCTH.

Jlexuus 4.

Tema: CtpoeHue aTOMHOTO siipa.

Kpamxas annomayua x nexyuu.

1) Hyxnonsl. Dueprus cBsizu sapa. [Jedekt macc.

2) Henenwue siaep.

3) HeynpaBnsiemas sinepHasi LieTHas peaKiusl.

4) Yupasinsiemas siiepHasi LeTHast peaKiusl.

5) PannoakTuBHOE M3ITyUYCHHE.

6) TepMosiiepHBIN CUHTES.

7) BnusiHue paaroaKkTUBHBIX U3TyUYeHUN Ha OMOIOTHYECKUE CUCTEMBI.

Jlexmus 5.

Tema: DneMeHTapHbIE YaCTULIBI.
Kpamxas annomayus x nexyuu.
1) Tumnel B3auMO€HCTBHUS.



2) YacTHIlbl U aHTUYACTHIIBI.

3) Kinaccudukanus smeMeHTapHBIX YaCTHII.

4) CrangapTHas MOJICTIb.

5) JIBmxeHre 1 B3aUMOJICUCTBHUE DJIEMEHTAPHBIX YaCTHII.
6) bonbmoii Anpounsiii Komnaiiaep.

Jlekus 6.

Tema: Knaccuyeckue MpeacTaBIeHHs O IPOCTPAHCTBE U BPEMEHH.

Kpamxkas annomayus x nexyuu.

1) O6bIIeHHOE TOHMMAaHUE TPOCTPAHCTBA U BPEMEHHU.

2) Tomonoruyeckre U METPUIECKHE XapaKTePUCTUKN MIPOCTPAHCTBA U BPEMEHHU.
3) Ucropus npencraBieHuid 0 MpOCTPAHCTBE.

4) EBkuoBa reoMeTpHsl.

5) HeeBknunoBa reomeTpus.

6) Knaccuueckue mpencTaBieHus O IPOCTPAHCTBE M BPEMEHHU.

7) 'paHu1Ibl TPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHUI; pobieMa sdupa.
8) IIpuHiun oTHOCUTENBHOCTH ["anuiies u Teopust SJIEKTPOAMHAMUKN MakcBea.

Jlexuus 7.

Tema: CnenuanbHas TCOPUSI OTHOCHTEIHHOCTH.
Kpamkas annomayus x nexyuu.

1) [peanoceuiku nmoctpoenus CTO.

2) Iocrynater CTO.

3) OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.

4) PenaTUBUCTCKOE 3aMeIJICHUE BPEMEHHU.

5) OTHOCUTENBHOCTD MPOCTPAHCTBEHHBIX PACCTOSTHHM.
6) [IpocTpaHcTBEHHO-BpEMEHHOW WHTEPBAI.

7) IlpeobpazoBanus JlopeHia.

8) Onrrueckuii a¢pdexr Jlormepa.

9) DneKTpOMarHuTHOE TOJIE.

10) DkcniepruMeHTaIbHOE 000CHOBAHHE PENATUBUCTCKOTO 3aMEJICHUSI BPEMEHH.

Jlexuns 8.

Tema: O61ast TEOPUS] OTHOCUTEIBHOCTH.
Kpamxasa annomayus x nexyuu.

1) 3axons! Kemutepa.

2) 3axoH BcemupHOro TAroTeHU.

3) MnepTHas U rpaBUTAllMOHHAS MACCHhI.
4) IlpuHIMIT SKBUBAJIEHTHOCTH.

5) I'paBuTalinoHHOE MOJIE.

6) [lonsarue 06 OTO.

7) IIpoctpancto B OTO.

8) CnenctBus OTO.

3.3. 3aHATUS CEMUHAPCKOI0 THIIA

VY4eOHBIM IJITAHOM HE IPEyCMOTPEHBI

3.4. [IpakTHyecKkue 3aHATHSA
CEMECTP 3

Ha nepBom mnpaktnueckoMm 3aHsaTuum 1o TeMe «HayuHoe moO3HaHMWE SIBIEHWI INPUPOJBIL.
CraHOBJIEHHE HAy4YHOIO €CTECTBO3HAHMs» IIPENOJaBaTelb Ha KOHKPETHOM IIpUMEpE
ITOKa3bIBAET, KAK JIOJKHBI BBIIIOJHATHCSA W JOKJIAJBIBATHCA PE3YJIBTATHl BBINOJIHEHUS 3aJaHUU.
Ha sToM 3aHsTHM OH cOOOLIAaeT CTyAEHTaM IEepedyeHb 3aJaHui Ha CIEAYIolIee 3aHATHE U 110



KaX/I0MYy 33/IaHUI0 Ha3HayaeT AoKiandyuka. [Ipu moAroroBke K MpaKkTHUECKOMY 3aHITHIO BCE
CTYZIGHTBI TPYIIIBI BBIMOJHSIOT BCE 33JaHUS M MO KaXIOMY H3 HHUX COCTAaBIISIFOT KOHCIIEKT
oobemMoM He Ooisee 0,5 crpanuibl. J{OKIaquMKU MOMHUMO 3TOTO TOTOBSIT BBICTYIUICHHS TEpen
ayJIUTOpHUEH, KOTOpbIe HE MPEIOIaraloT UCTIOIb30BaHUs KOHCTIICKTOB M MHBIX 3amucei. Llenpro
NPAaKTUYECKUX 3aHATUH SBISETCA YIIyOJieHHEe 3HAHUH METOJ0B KPUTHYECKOIO aHaiu3a |
OLICHKM HAyYHBIX JIOCTIKCHHWH, a Takke (OPMHUPOBAHWE YMEHHUH OCYIIECTBIATH ITOMCK
uHpopManuu, cobupatb M 0000maTh (akTel, OTHOCALIMECS K MNpodecCHOHATHHON
nestenbHOCTU. [locnmemyromme 3aHATHS TPOBOAATCS IO TAKOMY K€ IUIaHy, HO BMECTO
MperoiaBaTess pe3yJIbTaThl BHIIOIHEHUS 33/1aHUI MPE3CHTYIOT TOKJIQTUUKH.

[TpakTryeckoe 3anstue 1.

Tema: HayuHoe no3Hanue siBjeHU# npupoasl. CTaHOBIIEHNE HAYYHOTO €CTECTBO3HAHMUS.

Ilepeuens 3a0anuii:

Hayunoe noznanue sagnenuti npupoosi.

1) VsicHuTe NTOTUKY HAYYHOTO TTO3HAHMUS SIBJICHUS MIPUPOJIBI HA KOHKPETHOM MIPUMeEpE.

2) Kpatko OmuIIMTE HCTOPUIO OTKPBITUS M HWCCICAOBAHHMS MAarHUTOB W MAarHUTHOTO TOJIS,
aKKypaTHO c/enaiiTe He0OX0IMMbIE UILTIOCTPAIUH.

3) 3anummuTe COBpEMEHHBIE MPEACTABICHUS] O MAarHUTHOM I0Jie 3€MJIM M €r0 3HAYCHUU JIA
KU3HH Ha 3eMJie.

4) IlpuBenute MpuMepbl MPUMEHEHUS MAarHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.

Cmanognenue Hay4Ho20 ecmecmeo3HaAHUsL.

BauMarenbHO mpociymiainTe, 3aKOHCIEKTUPYUTE U MPOAHATM3UPYUTE paccKa3 MpenoaaBaTess,

chopMyupyiTe U 331aliTe BOMPOCHI.

1) 3apoocoenue nayumvix s3umanuii (IV-II meic. 0o u.3.). IlpencraBbTe pe3ynbTaThl H3yUYEHUS
COBPEMEHHOT0 MH()OPMAIIMOHHOTO MPOCTPAHCTBA MO MPoOIeMe 3apOXKACHUS HAYYHBIX 3HAHUI.
CrenaiiTe KpaTKoe CTPYKTYPHUPOBAaHHOE COOOIIEHHE O €CTeCTBEHHOHAYYHBIX JIOCTH)KEHHSX
Meconoramun, Erunta, Uanuu, Kuras. Ykaxute ucnonb3oBaHHbIe HCTOUHUKY UHPOPMALIUH.

2) Hauanvueiii sman pazeumusi anmuunou Hayku (I mwvic. 0o n.3.). IlpeacraBpTe pe3ynbTaThl
M3Y4YEHHUS COBPEMEHHOTO HH(POPMAIIMOHHOTO TMPOCTPAHCTBA, COAEPXKAIIETO CBEACHUS O
Ha4yaJbHOM 3Tale pa3BUTHUs aHTUYHOM Hayku. Crenaiite 0030p AOCTHXKEHUN HaTypasbHOMN
¢unocopun, acTpOHOMHUH, MaTeMaTUKH B YyKa3aHHbIH mepuod. Oxapaktepusyiite
€CTECTBEHHOHAYYHbIE B3TJIsAIbI 3eHOHa, [Iudaropa, [1narona.

3) Ecmecmeosnanue Apucmomens. IlpenctaBpTe pe3ynbTaThl MOUCKa UHGOPMAIIUU O PA3BUTHH
W CUCTEMAaTH3allMM 3HAHUH, MPHUBEIUTE TPUMEPHI B3TJSIOB APHUCTOTENS Ha TPOIECC
MO3HAHUS, IBHKEHUE, MATEPUH U T.1I.

4) Ecmecmeosznanue 6 III-I 6 00 w.5. (annunckuii nepuod). OXapakTepu3yWTe IOCTHUKEHUS
Anexcanapuiickoil mkonsl: EBkinaa, Apxumena u ap. [lpuBenute KOHKpETHBIE TPUMEPHI
JOCTHKEHHUH YUYEHBIX.

5) Ecmecmeosnanue 6 I-II 6 0o H.3. (epexo-pumckuii nepuod). Packpoiite cyTh cucteMbl Mupa
KnaBmus Iltonemes. Ykaxkute, Kakue €CTECTBEHHOHAYYHBIC IMPEICTABICHHS OTPAKEHBI B
tpyae Tura Jlykpenust Kapa «O npupoze Bemieit». Oxapakrepu3yite nepuo ynaaka.

[IpakTueckoe 3ansTue 2.

Tema: EcrectBo3Hanue B Cpennue Beka 1 HoBoe Bpemsi. DKCrieprMeHTalIbHOE €CTeCTBO3HAHUE.

Ilepeyenv 3a0anuii:

1) Perucuosnwviti sman pazeumusi ecmecmeosnanusi. OXapakKTepu3ynTe W TPOUUTIOCTPUPYHTE
MpUMEpaMU CXOTACTUYCCKUH TUI MBIIUICHUS. Y KOKUTE TPHUYUHBI yIaJKa HAyKH B 3armaTHOM
EBporie. HazoBuTe uepThl pa3BUTUS E€CTECTBEHHBIX HAyK B TIEPUOJ CPEAHEBEKOBBSI.
Packpoiite mpennochUTKU ¥ 3HAYCHHUE MOSBICHHSI YHUBEPCUTETOB W POJIH PA3BUTUS TEXHUKH
JUIS HAyKU. Y KaKUTe Hay4dHbIe B3I abl P. bokoHa.

2) Ilpeonocoviiku u ocobenHocmu pazeumusi HAyKu cpeoHesekosozo Bocmoka. Cpenairte
CTPYKTYpUPOBAHHBIN M0 00JacTsIM 3HAaHUA (MaTeMaTHKa, aCTPOHOMMUS, MEXaHHKa, MEAUIIMHA



U T.1.) 0030p JOCTIKEHHI apaOCKUX Y4eHBIX: Xope3Mu, ABUlIeHHA, Anb-bupynu, Yiyroek,
AJbXa3€eH U JpyTHuXx.

3) Ecmecmeo3nanue snoxu Bospoowcoenus. [lpoaHanu3upyite NpeanoCchbUIKM U CYyTh Hay4YHOU
pesomormu ~ H. Konepuuka.  Oxapakrepusyiite  (akThl, TOCIY)XMBIIHE  OCHOBOMU
TeIIMOIICHTPUYECKON UIeH, MUPOBO33peHUecKkoe 3HaueHue padoT H. Komepnuka.

4) Bopvba 3a cenuoyenmpuyeckyio cucmemy mupa. [Ipoananusupyiire uaer0 MHOKECTBEHHOCTH
IUTAHETHBIX cucTeM B OeckoHeuHoit Bcenennoit ([x. bpyno). [laiite dbopmynupoBku u
IPOMILTIOCTPHUPY#TE pucyHkamu 3akonbl M. Keruepa. Kpatko usnoxure Ouorpaduu y4eHsIx.

5) Pazsumue mexHuKu 6 nepuoo CpeoHeBeK08bsl — NPeOnoCbLIKA IKCHEPUMEHMATIbHO2O
ecmecmeo3nanus. KOHKpPeTHBIMH mpuMepaMu OOOCHYHTE€ TO, 4YTO TEXHHKAa B IEPHUOJ]
CPEITHEBEKOBbsSl OKa3ajla BIMSHHME Ha pa3BUTHE €CTECTBO3HaHMs. PaccMoTpure mnpumepsl
TEXHUYECKUX NOCTHKeHUM JIeoHapno na BuHuM, packpoiiTe METOA0I0IHYECKOE 3HAUEHHUE €T0
HCCIIEIOBaHUI.

6) Memooonoeus I'. ['anunes. OxapakTepu3yiTe MpoLecc 3apoKACHUE KIIACCUIECKOW MEXaHHKH.
Haiinure omnucanuss wuccnegoBanuil lanmwiied W yKaKWT€ UX 3HAYEHUE I PELICHUA
(GyHIaMEHTaJIBHBIX MpoOJieM ecTecTBO3HaHMA. ONUIIMTE €ro BKJaJ B CTAaHOBJICHUE HJCH
TeJIMOLEHTPU3MA. Y KaXKUTE CTPYKTYpPy HAy4HOTO MeToza no3Hanus 1o I'. ['anuiero.

7) Ecmecmeennonayunvie ucciedosanus U. Horomona. OxapakTepu3yinTe eCTeCTBEHHOHAYYHBIC
uccnenoanust W. HeioToHa, nuHamudeckoe OOOCHOBAaHWE TEIMOIECHTPUYECKOM CHCTEMBI
MUpa, 3aKoHbl HproToHa.

8) Baorcneuwue omkpvimusi ecmecmgozuanus 16-18 eexos. IlpuBeante npumMepsbl UCCIETOBAHUIMA
yueHukoB . ['amunes. Onummute padboTel J. ToppuYeniu 1Mo UCCIeI0BaHUIO aTMOC(HEPHOTO
JABJICHUs, HACOChI, CKOHCTpyHpoBaHHbIe O. ['epuke. Ykaxkure HarpaBiIeHUsI UCCIEIOBaHUM,
obecneunBe nodexy aromuctuku (P. boitns u np.).

9) BHumarenbHO mpociyaiiTe cooOLieHns ToBapHIleH, chopMynupyidTe U 3aaaifiTe BOIPOCHI
o TeMe 3TuX coobmeHuil. [Ipoananusupyiite nonydeHHyto U3 cooOueHnid HHGOPMALIUIO U
COTIOCTaBbTE C UMEIOIIEHCS Y Bac — cHOpMyIHUpYHTE KPaTKOE JOTOTHEHHUE.

[IpakTuueckoe 3andarue 3.

Tema: EcrectBo3nanue 18-19 Bekos.

Ilepeuenwv 3a0anuii:

1) Omxpvimue nonesou ¢opmer mamepuu. CucteMaTU3upyiTe WHOOPMAIUIO O HAKOIUICHUH
(dakToB B 00NMacTH d3JeKTpUuYecTBa M MarHeTu3Mma. ChenaiTe CTPyKTYypHUPOBaHHBIA 0030p
uccienoBanuii B 3toit obmactu B 18-19 BB. (Y. I'mmwsbept, O. I'epuke, L. Kymon u np.).
Oxapakrepusyiite (akTbl O B3aUMOCBSI3U JJIEKTpUYECTBA M MarHeTH3Ma, IOJy4YeHHbIE
. Aparo, I'.-X. Opcrenom, A.-M. Amniepom, M. ®@apaneem.

2) Teopus snexkmpomacnumrnoco nois. Packpoite cymuocTts Teopun Jx. MakcBeia, onumuTe
OTIBITHI, O0ECTIEYHNBIINE €€ IKCIEPUMEHTAIbHOE 000CHOBaHHE. YKaKUTE OCOOEHHOCTH padoOT
I'. 'epua.

3) Cmanosnenue knaccuuweckou mepmoounamuxy. OXapakTepu3yWTe B3TIAIbI HA TMPUPOIY
Tera, cymecrsoBasiune or JpesHel I'penuu no P. Maiiepa n Jx. [Dkoyna. Ykaxure
MIPUYHHBI SBOTIOLUN STUX B3TJISIIOB.

4) 3akon coxpamenus dHepauu, mennogvle Mmawiunvl. lIpencTaBbTe pe3ysbTaThl OMCKA
nHGOPMAllMM U CTPYKTYPHUPOBAHHO H3IIOKHTE HCTOPUIO OTKPBITHS 3aKOHA COXPaHEHUS
sHepruu. [Iponabmtogaiite mpuMepsl U 0OBACHUTE PA0OTY TEIIOBBIX MAIIIKH.

5) BHuMatenbHO mpociymianTe cooOIeHus] ToBapHilel, chopMyIupyiiTe U 3aqaiiTe BOMPOCHI
o TemMe ATUX coodmmenuid. [IpoaHanu3upyiTe MOIyUYEHHYIO M3 COOOICHUI WH(OPMAIUIO U
COTOCTaBbTE C UMEIOIIEHCS Y Bac — cHOpMyIHUPYHTE KPATKOE JOTOTHEHHUE.

IIpakTnyeckoe 3anstue 4.

Tema: JKu3Hb. DBOIIOLIMOHHAS TEOPUSI.
Ilepeyenv 3a0anuii:

Kusnb.



1) Omauyue  orcusoco om  nexmcusoeo. Bewecmeennas ocnosa  orcusnu. Ilpusenure
KJaccu(UKauo Hayk o >kuBOM. C HMCIIOJIb30BaHHMEM KOHKPETHBIX IMPUMEPOB PACCKAXKUTE O
(GYHKIMAX, MPUCYIIUX KUBBIM opraHuszmam. [lepeuncinute U oxapakTepusyHTe XUMHUECKUE
9JIEMEHTHI, TpeoOyafialollie B JKUBBIX OpPraHM3MaxX; HEOPraHUYECKHE MOJIEKYJIb,
OpraHUYECKUe MOJIEKYJIbI, MAKPOMOJIEKYJIbl. JlaliTe ecTeCTBEHHOHAYYHOE MOHATHE KU3HH.

2) Konyenyuu 6o3nuxnogenus owcusnu Ha 3emne. llpeacraBpTe pe3ynbTaThl M3Y4YEHUs
COBPEMEHHOT0 MH(POPMALIMOHHOTO MPOCTPAHCTBA 00 HIEAX, JIEKAIIUX B OCHOBE KOHIICTIIIUIA
KpealoHn3Ma, CIIOHTAaHHOTO 3apOKIE€HHUs, CTAIIMOHAPHOTO COCTOSIHUSI, TAHCIIEPMUH, KPATKO
paccMOTpHUTE TEOPUI0 OMOXMMHUYECKOW HBOJIONMHU. [lepeuncnuTe ydeHBIX, 00OOCHOBABIIMX
pa3UYHbIE MOJIOKEHHS KOHIETILUH.

3) Hauano scuznu na 3emne. ONUIIATE yCIOBUSA HA 3eMJie MPYU BO3ZHUKHOBEHUU JKU3HU C TOUKH
3perus teopun A.W. Omapuna. IlpeacraBpTe pe3ynbTaThl Moucka MHPOpManuu o (akrax,
KOTOpbIE OOBSACHSET U He O0OBSICHSAET 3Ta TEOpUsl.

4) Cmpoenue u pasnosuonocmu xnemox. CTPYKTypUPOBaHO H3JIOKUTE HCTOPHIO CO3/aHUS
KJIETOYHOW TEeopuH, oxapakrepusyiire Bkian yueHslx (A. JleBenryk, P.I'yk, P.Bpoys,
P. Mneiinen, T. lIBanH u apyrux).

DB8010YUOHHAA Meopusl.

1) Cmanosnenue uoeii s6omoyuu. Jlaiire noHsTHE 3BOMOLUMOHHON Teopuu. [lepeuncnure stamnbt
CTaHOBJEHUsS 3BOMIOLMOHHOM Teopuu. Omummre wunen K. Jlunnesa, XK.-b. Jlamapka,
XK. Broddona, nocay)uBiire pa3BUTHIO SBOJIIOIIMOHHON TEOPUH.

2) Deonoyuonnaa  meopus Y. [apsuna. llpenctaBbTe  pe3ynbTaTbl — UMEIOIIUXCA B
MH(POPMALIMOHHOM IIPOCTPAaHCTBE CBeAeHUH 00 »sBomonMoHHON Teopun Y. /lapBuHa.
HazoBure »skcnepumeHTanbHble (aKThl, JeXallde B OCHOBE TEOPUU SBOJIOLUHM, HX
TEOPETUUECKOEe OOBICHEHUE U TPAHUIIBI IPUMEHUMOCTH.

3) l'enemuka. 3axonvr Hacnedoeanusi 1. Menoena. Bplaenute NPeaNOCHUIKM  3aKOHOB
HACJICIOBAHUS, PACKPOWTE CYThb OJKCIEPUMEHTAJIbHbIX HUcchaenoBanuil  ['. Mennens,
CECNIaHHBIX UM BBIBOJIOB U MX 3HAYEHHE JUIsl IOHUMAaHMsSI BOJIIOLUH.

4) Ilaneonmonocuuecxue spvi 36omoyuy. O4eHb KPaTKO caenainTe 0030p eCTeCTBEHHOHAYYHBIX
MIpeICTaBICHUH 00 BOJIIOIMH )KUBBIX OPraHU3MOB Ha 3eMiie, BBIAEISAS CaMOE CYIIECTBEHHOE
B Pa3JINYHbIC MaJEOHTOJIOTHYECKHE 3Pbl (XMMHUYECKHE U (PU3MUECKHE YCIIOBUS, KIIIOUYEBBIE
W3MEHEHUS PACTCHHH W >KMBOTHBIX). 3aloJIHATE TaOJWIly, B KOTOPOM IO KaXIOH U3
MAJICOHTOJIOTHUECKUX 3P OTMeHaeTcst Bpems, (Qusuyeckue yciloBuUs Ha  3emile,
XapaKTEePUCTHKA JKUBBIX OPraHU3MOB.

5) BHuMatenbHO mpociymainTe cooOeHus] ToBapHIlel, chopMyIupyiiTe U 3aqaiiTe BOMPOCHI
1o TeMe 3TUX coobuieHuit. [Ipoananu3upyiiTe MoydeHHYIO U3 COOOLIEHUH MHPOPMALUIO U
COIIOCTaBbTE C UMEIOLIEHCS Y Bac — cHOpMyIHPYHTE KPAaTKOE JOTOTHEHHUE.

[IpakTuueckoe 3andarue 5.

Tema: buocdepa, Hoochepa u nuBmIKM3anus. CaMOOpraHu3aIys 1 CHHEPTreTHKA.

Ilepeuens 3a0anuii:

1) Pazeumue skocucmem, ux ocobennHocmu u uepapxus. JlaiiTe TOHITHS SKOCHUCTEMBI,
MOMYJISIIMKM, KPYroBOpOTa 3HEpPruM, MpUBEAMTE INMpUMeEpbl 3KocucTteM. Hapucyiite cxemy,
MOKa3bIBAIOLIYI0 HEPAPXHUIO MATEPUU: OT SJIEMEHTApHBIX YacTULL 10 Ouochepsl.

2) 3akonvl 2Konocuu. PackpoiiTe CyTh 3aKOHOB MHHHMYMA, TOJEPAHTHOCTH, KOHKYpPEHTHOI'O
WCKJTIOYEHHUSI, OCHOBHOTO 3aKOHA dSKojoruu. Jlaiite (OpMYJIMPOBKH 3aKOHOB W TIPUBEIUTE
pe3ynbTaThl IOHUCKAa IPUMEPOB HUX TPOSBJICHUS, OIMCAHHBIX B pa3JIMYHBIX HCTOYHHUKAX
UH(pOPMALIH.

3) buocgpepa: epanuywi 6uocgepsi, yuenue B.H. Bepnaockozo. Ykaxute (akTopbl, 3aJaroline
rpanunsl Ouocdepsl. CaenaidTe pUCYHOK, MOKa3bIBAIOIINNA pa3HOOOpa3ue KU3HU Ha Pa3HBIX
PACCTOSHUSAX OT YPOBHSI MODSI.

4) Hoocghepa: yuenue B.U. Bepnaocrxoco. llpuBeaute cBemeHus u3 Ouorpaduu ydeHOTO,
pacKpoiTe CyTh MOJIOKEHUH ero yueHus o ouocdepe u Hoocdepe.

5) llowamusi  camoopeanusayuu u  CuHepeemuxku. BHHUMATeIbHO  HM3y4YUTE  TPHUMEPHI
cCaMOOpraHu3allMi B XMBOW M HexHBOW mpupone. lIponabmionaiite BuaeopparMeHT HIU



¢dotorpaduu, TMOKA3bIBAIOLINE SBJICHHE CAMOOpPTaHHW3alMM HAa TMOBEPXHOCTH Macia.
[To3HakoMbTECh C TIOHATHEM CHHEPreTUKU. YSICHUTE B3aMMOCBS3b MPEICTaBICHUNH 00
aKocucTeMax, onochepe, Hoochepe ¢ TOHATHEM CaMOOpPTaHU3AIINH.

6) BHUMaTenbHO TpociymaiTe cooOIeH s ToBapHiel, chopMyTupyiTe U 3aqaiiTe BOMPOCHI
o TeMe ATUX coodmenuid. [IpoaHanu3upyiTe MOIyUYEHHYIO W3 COOOIICHUI WH(OPMAIUIO U
COIIOCTaBbTE C UMEIOIIEHCS Y Bac — CHOPMYIHPYHTE KPATKOE TOTIOTHEHHUE.

[IpaxTnueckoe 3ansatue 6.

Tema: XuMHUYeCKHe KOHIICTIIIUHU: SBOMIOIMS XUMHUM, COBpEeMEHHasi XuMus. EcTecTBEeHHOHay4HbIE

aCTIeKTHI SKOJIOTHH.

Ilepeuens 3a0anuii:

Xumuueckue KoHyenyuu: 360110YUs XUMUU, COBPEMEHHASL XUMUSL.

1) D6onroyusa  xumuueckux 3sHanuu. VI3NOXKWUTE HWCTOPHUIO pa3BUTHA XHMHUHU: B JpEBHEH
Hatypounocopun, B CpenHue Beka, oxapakrepusyite padbotsl P. boitng, A.M. byrneposa
(cTpykTypHast XUMHsI), HOHSATHE SBOJIIOLMOHHOW XUMMHU, HPEANOCHUIKH CHCTEMAaTH3aIUs
3JIEMEHTOB, CYTh niepruoandeckoro 3akona J[.1. Menneneena.

2) Cospemennviii cunmes. Kamanus. Ilpoananu3upyiite poiib CMHTE3a B COBPEMEHHOM MHpE,
JaiTe TIOHATHE U TIPUBEINTE MIPUMEPHI KaTallnu3a.

3) Xumuueckuii cocmas  obonouex 3emau. CxemaTudyecku U300pa3uTe AMArpammy,
MOKa3BIBAIONIYI0, KAKUE DJIEMEHTHI U B KaKMX KOJIMYECTBAX MPeoOTaJaloT B 3eMHOH KOpe, B
aTMocdepe, B LIEJIOM Ha IJIaHEeTe.

4) IIpupooHvle 3anacel Cvipbsi: HeopeaHUuueckoe, opeanudeckoe covipbe. KpaTko ONHMIIUTE BHIIBI
CBIPbS, €r0 MPOUCXOXKICHNUE, PACCMOTPUTE MPOOJIEMY UCTOILCHHUS.

5) Cosépemennvie u nepcnexkmusHvle mamepuanvl. IlpuBemuTe HalIeHHBIE BaMH B
MH(POPMALIMOHHOM NPOCTPAHCTBE HMHTEPECHBIC MPUMEPHl COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTepHaJIOB U TPOIIECCOB, HATIPUMED, TTOJIUMEPHI, KHUIKAE KPUCTAIUIBI, TpadeH H T.JI.

Ecmecmeennonayunvie acnexmol K0102Ul.

1) Imobanvuvie xkamacmpoghvr u seomoyus. llpuBeanTe mpUMEpsl KartacTpod KOCMHYECKOTO
MaciuTada, MPOMCXOAAIIMX Ha Halllell IJlaHeTe B TEYEHHE €€ CYIIECTBOBAaHMSA, UX MpPU3HAKH,
JIOIIENIINE 10 HAac. YKaXUTE Pa3IM4Hble OOBSCHEHMS KaTacTpod, KOTOpbIE MOKHO HAaWTH B
COBPEMEHHOM  HMH()OPMAIIMOHHOM  TPOCTPAaHCTBE. PackpoiTe TMOHITHE HKOJOTHUECKOU
KaTacTpodBbl.

2) Knumam npowinoeo, macmoswezo u 0yoyweeo. OxapakTepusyiTe M3MEHECHMsI KJIMMaTa Ha
HallleW IUTAHET€ M MX MOCIEACTBUS: IEPUOJ OJEACHEHHUs, MIATKUMUA KiuMmar JlpeBHeiiien
uuBuian3anuu. llpuBenute npuMepsl H3MEHEHMs] KiIUMaTa B HCTOPHUHM  IIUBUIIM3ALIMH:
CPEIIHEBEKOBasl BECHa, mayoe osnenecHeHue B Espome. IIpuBeaure mporHo3sl y4eHbIX Ha
Oynmyiee.

3) llapnukoswiti 3¢ppexm. Kucnommuvie ocaoku. Ozonogvle Ovipvl. Ha ocHoBe uH(bopMaiuy,
nMemrmiecss B cetu VHTepHET, W3JI0KUTE NMPUYMHBI M ITOCJIEICTBHS yKa3aHHBIX SIBICHHI,
METObI X MPEIOTBPAILEHUS, MEPHI TOCY1apCTBEHHON MOJIUTUKU IO 60PbOE ¢ HUMH.

4) IIpobnemwvr sHepeocoepescenus. IlpuBenure mpuUMepsl AJIEKTPOCTAHIUN, UX JOCTOMHCTBA U
HE/IOCTaTKU, BSHeprooOecrieueHne B YamypTud, lmazoBe. [laiiTe moHsTHE M IpUMEPHI
aIbTePHATUBHBIX HCTOUHUKOB SHEPTUH.

5) BHumarenbHO mpociymaiiTe cooOLieHns TOBapHIeH, chopMynupyiTe U 3aJaifTe BOIMPOCHI
o TeMe 3TuX coobmenuit. [Ipoananusupyiite nonydeHHyto U3 cooOuieHnid HHGOPMALIUIO U
COIOCTaBbTE € UMeEIOIIEiics y Bac — chOpMyTUpPYyHTE KPaTKOE JOMOTHEHHE.

IIpaxTrueckoe 3ansatue 7.
Tema: BceneHHas.
Ilepeuens 3adanuii:
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1) Obwas  meopua omnocumenvnocmu. Pacckaxute, Kak Bbl TOHSUIM  NPHHLIUI
SKBUBAJIEHTHOCTH, OXapaKTEpU3yWTe NpeICTaBlIeHHs O mnpocrtpaHctBe M BpemeHu B OTO.
[IpuBenure sxcniepumenTanbHoe obocHoBanue OTO.

2) I'unomesza bonvwozo e63pviea (xpononocus). llpe3eHTyiiTe pe3ynbTaThl TIOWCKAa U
cUCTeMaTu3alluid  WHQPOPMAIMU  OTHOCHUTEIHHO  COBPEMEHHBIX  €CTeCTBEHHOHAYYHBIX
MPEACTABICHU O BO3HUKHOBeHMHM Bceenennoil. HM3o0pasute cxeMy, MOKa3bIBAIOIIYIO
COCTOSIHME MAaTE€pUH B 3aBUCHMOCTH OT BPEMEHH C MOMEHTa bob1ioro B3phIBa.

3) ObocHosanue eunomesvl bonvuwioco 63pwisa: 3axon O. Xabbna, penuxkmosoe uziyueHue.
[IpencraBbTe pe3yabTaThl OCMBICIIeHUsT MHpopMaruu o0 ontudeckoM ¢ dekre omnepa u
OOBSICHUTE Ha €ro OCHOBE CYTh 3akoHa XaObna. KpaTko M3I0XXUTE HCTOPHUIO OTKPBITUS U
CYILIHOCTb PETMKTOBOTO U3JIy4YEHUSI.

4) Ilpoucxoocoenue xumuueckux snemeHmos 6o Bcenennoii. TlpenctaBpTe pe3ysbTaThl MOUCKA U
OCMBICIICHUsI MHpOopMaUu 00 IBOJIOIMM 3BE37, KOTOpas OOBACHSAET pacHpOCTPaHEHHOCTb
XUMHYECKHX 3JIEMEHTOB BO BCelleHHOM.

5) Cmpykmypa meeamupa. llepeuncnure ypOBHM OpraHu3alldl MaTepud B Meramupe.
O600muTe TpencTaBieHus O MacmrTabax BO BceleHHOM OT MUKpoMmMHUpa 10 METaMmupa,
WCTIONB3YSl Pa3IMYHbIC €IUHUIBI U3MepeHus: (METp, acTpOHOMHUYECKas €IMHHIIA, CBETOBOM
roJi, Mapcek).

6) BHUMaTenpHO TpociymaiTe coOoOIIeHsT ToBapHIlel, chopMyTupyiiTe U 3aqaiiTe BOMPOCHI
o TeMe 3TuX coobmenuit. [Ipoananusupyiite nonydeHHyo U3 cooOuieHnid HHGOPMALIUIO U
COIOCTaBbTE C UMeEIOIIEiics y Bac — chOpMyTUPYyHTE KPaTKOE JOMOTHEHHE.

IIpakTueckoe 3ansTue 8.

Tema: ConnevHas cuctemMa. 3Be3/1bl

Ilepeuens 3adanuii:

Conneunas cucmema.

1) Cospemennvie npedcmasnenus o npoucxodxncoenuu Conneunoti cucmemol. KpaTko H3I0XKHUTE
pe3yabTaThl TOWCKA W CHUCTEMAaTH3alMu WHGOpPMAMA O THUIIOTE3aX BO3HUKHOBEHUS
ConHeyHOU CUCTEMBI, TUIAHET U MaJIbIX Tell COJIHEYHON CUCTEMBI.

2) Connye. CxemaTudecku nzoopasute crpoenrue CoJHIa, 3aMUIITITE €r0 XUMUYECKUN COCTaB.

3) Ilnanemwi 3emnoti epynnei. B paguycax opoutsl 3eminu npuBeaute pacctosHus ot ConHua a0
Mepkypusi, Benepsr, Mapca. Ilepeunciute ux ¢(uU3HYECKHUE IMapamMeTphl, YCIOBHS Ha
MTOBEPXHOCTSAX IUIAHET, CITyTHUKH.

4) Ilnanemoi-eucanmol. B pagmycax opOutbl 3emun mpuBeaute pacctostHuss oT ConHua 1o
Omnutepa, Carypna, Hentyna, Ypana. [lepeuncnure ux ¢pusnueckue napamerpbl, yCIOBHs Ha
MTOBEPXHOCTAX IJIAHET, CITyTHUKH.

5) Manvie mena Conneunoti cucmemsi. IlpenctaBbTe pe3ysbTaThl MOUCKA M CHUCTEMaTU3ALUU
nH(popManuu o kiaccupukanuy Majibix Tea CoTHEeYHON CUCTEMBI, 1aliTe TOHATUSL CITyTHUKOB
IUIAHET, AacTepOMJIOB, METEOPUTOB M Jpyrux Manblx Ted COJHEYHOHM CHCTEMBI.
Oxapakrepu3yiTe X B3aUMOJICHCTBUE C 3eMIIEH.

6) BHuMaTenbHO mpociymiaiTe cooOIeHus] ToBapHIlel, chopMyTupyiiTe U 3aqaiiTe BOMPOCH
o TeMe dTUX coobuienuit. [Ipoananu3upyiiTe MoOydeHHYIO U3 COOOMECHNH MHPOPMALIUIO U
COIIOCTaBbTE € UMeEIOIIEics y Bac — cHhOpMyTUpPYHTE KPAaTKOE JOMOTHEHHE.

36e30u1.

1) Pasmepvr u macca 36e30. llpuBennte mpuMephl 3BE3l, YKOKUTE WX pa3Mepbl M Maccy B
cpaBHeHHH ¢ CoHLIEM.

2) Paccmosinue 0o 36e30. llpuBenute npuUMepsl 3Be37 U PacCTOSIHUS JJO HUX B CBETOBBIX I'0/aX,
CONIOCTAaBbTE BpPEMsI PACIPOCTPAHEHHs] CBETa OT 3BE3] CO BPEMEHEM, MPOIIEANINM OT
M3BECTHBIX COOBITHI HCTOPHH YETIOBEYECTBA 10 HAINX JTHEH.

3) Poowcoenue 36e30. VI310)KnTe COBpEMEHHbIE €CTECTBEHHOHAYYHBIE TIPEICTABICHUS O TpoLecce
o0OpazoBaHus 3BE3].
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4) Xumuueckuii cocmae 36e30. Haiinute M 3amummTe CrocoObl M pe3yibTaThl ONpeNeeHUs
XMMHUYECKOTO COCTaBa 3BE3/.

5) Onepeus 36e30. ChopMynupyiiTe BEIBOJI OTHOCHTEIHHO MIPUYMHBI CBEUSHUS 3BE3/I.

6) Omanwt 36010YUU 36€30 paziuuHoOU maccol. [IpoaHanM3UPyUTE BpEMS KU3HU U DTAIbl KU3HU
3BE€3/] pa3JIMYHON MaCCHI.

7) Deonroyus xumuueckux snemeHmos 6o Bcenennoii u scusns 36e30. OOBSICHUTE MHOTO0Opa3ue
XUMHUYECKHUX 3JIEMEHTOB BO BceneHHo.
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3.5. JlabopaTtopHbie padoThl

VY4eOHBIM IJITaHOM HE MPEAYCMOTPEHBI

3.6. KoHTpOJIb cCaMOCTOATENIbHOM PadoThI
CEMECTP 3

KoHnTponb camocTosiTenbHOM paboTshl 1.

Tema: CoBpeMeHHbIE TIpeACcTaBiieHUsT 0 MUKpoMupe. Ctpoenue atoma. CTpoeHHe aTOMHOTO sijipa.
Ilepeuenv 3a0anuii:

1) KonTponbhas padota 1 mo aucuumiauHe (cM. GOHJT OLIEHOYHBIX CPENICTB, hopMa KOHTPOIS 5).
2) IloaroroBka K KOHTPOJIBbHOM padoTte 2 (cM. (POH[ OLIEHOYHBIX CPEACTB, GopMa KOHTPOIS 5).

3) KoHTposib ycBOEHHsSI OCHOBHBIX IMOHSTHH JIEKIIMOHHOrO Marepuayia. EcTecTBeHHOHayuyHOE
MbllIeHHe. OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIpHO-KHUHEeTH4Yeckod Teopun. Omnelr ®Dapanes no
anektponusy. Karoausle myun. Omeit Tonmena-Crroapra. MHTepdepenuus. PeHtreHoBckue
nyan. CoctaB paauoakTuBHOTO wm3MyudeHus. doroaddexkr. Monens aroma Pesepdopna.
[Toctynatel bopa. Ilpunuun nononHuTensHOCTH. [IpuHnun npuunHHocty. Hykimonsl. M30Tomsl.
Snepnas peakuus. Tunsl Baumozeiictus. Kiaccudukanuus sneMeHTapHbIX 4acTHIl. JIeNTOHBI.
AJZIpOHBI.

KonTponb camoctosiTenbHOM paboThI 2.

Tema: CoBpeMEHHBIE MPEACTaBICHUS O Makpo- U Meramupe. Knaccuueckue npeacTaBieHus o
MIPOCTPaHCTBE U BpeMeHU. CriennaiibHasi TEOpUsi OTHOCUTENLHOCTH.

Ilepeyenv 3a0anuii:

1) KontposbHas padoTa 2 o aucuuruinae (cM. GOH/I OIEHOYHBIX CPEICTB, (hopMa KOHTPOJIS S).

2) KoHTposb yCBOEGHHS OCHOBHBIX MOHSATHH JEKIIMOHHOTO MaTepuana. CBOICTBa MPOCTPAHCTBA.
CpoiictBa Bpemenu. EBximnoBa reomerpus. HeeBkimupoBa reomerpus. IeoueHTpuueckas
cuctemMa Mupa. l'enmonieHTpuueckas cucrtema Mmupa. IIpuHnun otHocurensHOCTH ['amunes.
3akoH cinoxeHus ckopocreil ['annnes. ['paHuIbl IPUMEHUMOCTH KJIACCUYECKHUX MPEACTABICHUN
0 mpocTpaHcTBe M BpeMmeHu. CyliecTBOBaHHME CBETOHOCHOTO 3¢upa. Omeir MaiikeabcoHa.
Teopus oTHocuTenpHOCTU. CrenuanbHas Teopusi oOTHocuTenbHOCTH. OOmas Tteopus
otHocuTenbHOCTH. [loctynarel CTO: noctynar orHocurenbHocTH. [loctynatel CTO: nocrynar
MHBAapUAHTHOCTH CKOPOCTH CBeTa. PensATUBUCTCKOE 3aMelieHHe BpeMeHHu. PensTuBucrTckoe
cokpaieHue pasmepos. [IpeoOpazoBanus Jlopenmna. Dxcnepumentanpaoe noarsepxkaeaue CTO.
3) IIpoBepka KOHCIIEKTOB.

3.7. CamocTosiTeqibHAsI padoTa CTY/ICHTOB

PexomeHnayembie pOpMBI CAaMOCTOSTENTEHONW pabOTHI CTYJEHTOB: 1) odopmileHHEe KOHCIIEKTa MPU
MOJTOTOBKE K MPAKTUYECKOMY 3aHSATHIO; 2) MOJATOTOBKA JOKJIaga K NMPAKTUYECKOMY 3aHSATHIO
(M3y4eHHe WCTOYHUKOB HMH(POpPMALUH, BBICICHUE TJAaBHOTO, AaHAJHM3, CHCTEeMaTU3alus,
(GbopMyIHpPOBKa OCHOBHBIX MBICIIEH U COOCTBEHHBIX CYXIEHHIA, 0popMIIEHHE TEeKCTa JO0KIaaa B
pabodyeli TeTpaau, BeIyYMBAaHHUE, MOJATOTOBKA KOMITBIOTEPHON MPE3CHTAIMM); 3) MOArOTOBKA K
KOHTPOJILHOM paboTe (MOMCK WH(OpMAIMU B KOHCIIEKTE M JAPYTMX PA3IWYHBIX HUCTOYHHKAX,
KPUTUYECKHI aHAIIU3 U CUHTE3, BEIyUYHMBAHUE).

4. ®oH/1 OLICHOYHBIX CPEACTB
®OC BxIrOUaeT OLICHOYHBIC CpEACTBAa TEKYIIECTO, IMPOMEKYTOUYHOTO U IIOCTHUTOI'OBOI'O
koHTpoust (IIpunoxenue 1).
5. IlepeyeHb OCHOBHOM U JIONOJHUTEILHOM Yy4eOHOI JIUTEPATYPHI,
He00X0AMMOI1 1JIsl 0CBOCHHSI UCHHUILIUHBI

5.1. OcHoBHas JqUTEpaTypa
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I'yceB, JI.A. EcrecTBeHHOHay4Hass KapThHHa Mmpa: ydeObHoe mocodbue / JI.A. I'yces, E.I'.
Bonkosa, A.C. MacnakoB. — MockBa : MOCKOBCKMI N€Iarormdeckuil rocyIapCTBEHHbIN
yauBepcureT, 2016. — 224 ¢. — ISBN 978-5-4263-0267-9. — Tekcr : anextponssiit // LudpoBoit
o0Opa3zoBaTeNbHBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/70117.html (mara oGpamenus: 16.03.2023). — Pexxum moctymna:
JUISL aBTOPHU3HP. TOJIb30BaTENEH.

I'yceiixanoB, M.K. KoHueniuu coBpeMEHHOIO €CTECTBO3HAHUSA: YUYEOHUK U MPAKTUKYM JIJIst
akanemuyeckoro 6axanaspuara / M.K. I'yceiixanoB. — Mocksa : M3narensctBo FOpaidt, 2019. —
442 c. — (bakamaBp. Axamemuueckwii kypc). — ISBN 978-5-9916-6772-2. — Tekcr :
aNeKTpoHHBIH  //  OOpasoBatenbHas  riatgpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/431848 (mara o6pamenus: 15.03.2023).

Conomarun, B.A. Vcropuss ¥ KOHIENIIMUM COBPEMEHHOTO €CTECTBO3HAHMA: YUEOHMK JUIs
By30B / B.A. Conomatun. — Mockga, Capatos : [IEP CD, Aii [1u Op Menua, 2019. — 463 c. —
ISBN 978-5-4486-0819-3. — Tekcr : anektponHbiit // LludpoBoit oOpa3zoBaTenbHBIN pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/88164.html (mata oGparmieHus:
16.03.2023). — Pexxum noctyna: uist aBTOPU3UP. NOJIb30BATENEH.

5.2. lonoJiHMTEILHAA JIUTEPaTypa

1.

BopnoBckuii, ['.A. ®usnueckue OCHOBHI €CTECTBO3HAHMS: Yy4eOHOE TMOcOOMe ISt
akanemuueckoro Oakanaspuata / [.A. bopmosckuii. — Mocksa : M3gatensctBo FOpaiit, 2019.
— 226 c. — (bakanaBp. Axanemumueckuii kypc). — ISBN 978-5-534-05209-1. — Tekct :
AIEKTPOHHBIH // OO6pa3zoBarenpHas maTdopma IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/441110 (mara obpamenus: 15.03.2023).

3apunoBa, P.C. EcrtecTBeHHOHayuHass kapThHa wMupa. OpraHmsanuss W TPOBEJIECHHE
CEMMHApCKUX 3aHATUH M CaMOCTOSTEIbHON paboThl CTYAEHTOB: Y4eOHO-METOJIMYECKOe
nocobue / P.C. 3apunosa, A.P. Xacanosa, B.P. Maxy6paxmanoBa. — HabOepexxubie UenHsl :
HabepexHOUeTHUHCKHI TOCYJapCTBEHHBIN Nenarorndeckuii ynusepcuret, 2016. — 66 c. —
TexcT : anexTponHsiii / Lludpooit odpazoBatenbhblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/60699.html (nata obpamenus: 15.03.2023). — Pexxum nocryna:
JUTst aBTOpU3Hp. mostb3oBateneit. — DOI: https://doi.org/10.23682/60699.

. Kanke, B.A. KoHueniuu coBpeMEHHOTO €CTECTBO3HAHUSA: y4eOHUK aiis By3oB / B.A. Kanke,

JL.B. Jlykammna. — MockBa : W3marensctBo IOpaiit, 2020. — 338 c. — (Bwicmee
obpazoBanue). — ISBN 978-5-534-08158-9. — Tekct : anexkrponHsiii // OOpasoBaresbHas
miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/449741 (nmata oOpamieHus:
15.03.2023).

. Konuenmum coBpeMeHHOro ectecTBO3HaHUs: yueOHUK 1t OakanaBpos / B.H. Jlapunenko [u

ap.] ; non penakuueit B.H. JlaBpunenko. — Mocksa : U3gatensctBo FOpaiit, 2019. — 462 c. —
(bakanasp. [lpuknannoit xypc). — ISBN 978-5-9916-2368-1. — Tekct : 31IeKTpOHHBIA //
Oo6pazoBarenpras miaatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/425176 (nmata
obpamenus: 16.03.2023).

. Konnenmuu coBpeMeHHOTo ectecTBo3HaHus: yueOHuk 11 By3oB / C.A. Jlebenes [u ap.] ; mox

obmei pemakumeir C.A. JlebeneBa. — Mocksa : M3gatensctBo FOpaiit, 2020. — 374 c. —
(Beicmiee oOpazoBanme). — ISBN  978-5-534-02649-8. — Tekct : SIEKTpOHHBIA //
O6pazoBatenpHas 1wiatrgopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/449824 (marta
obpamenus: 15.03.2023).

. CBupuzos, B.B. KoHuenimm coBpeMeHHOr0 eCcTeCTBO3HAHUA: yueOHOe 1mocoOue s By30B /

B.B. Csupunos, E.M. Csupuposa; nox pemakuueir B.B. Ceupmpoa. — Mocksa :
MznarensctBO IOpaiit, 2020. — 310 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09649-1.
— Tekcr : onexkrtponHbli // OOpaszoBarenbHas minatgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/453557 (nata obpamenus: 16.03.2023).
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6. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTepHEeT», MpOdeccHoHANBHBIX 023 TAHHBIX U HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YEeMbIX IIPH OCYIIECTBJIEHNH 00Pa30BaATEILHOIO
npouecca 1no AMCHUIInHE

6.1. Ilepeuenb pecypcoB HH(POPMANMOHHO-KOMMYHUKAIMOHHOW ceTH «UHTepHET»,
HEe00XO0AUMBIX /IJIS 0CBOEHUSI TUCHUILIMHBI

1. DnemeHTbI: HayYHO-MTOMYJISPHBIN npoekT. https://elementy.ru/

2. bonbmas coBetckas snnukionenus. Online-Bepcus http://bse.sci-lib.com/

3. INopran «OTKpbITOE 0Opa3zoBaHue». EcTrecTBeHHOHAYYHAsI KApTUHA MUPA.
https://openedu.ru/course/urfu/MCS/

4. llonynsapuas Mexanuka. https://www.popmech.ru/

6.2. IlepeyeHbr HeoOXOAUMBIX NPO(ECCHOHAIBHBIX 0a3 JAHHBIX M HMHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

1. DnexrponHas Oubanoreunas cucrema «IPR SMART». — URL: http://www.iprbookshop.ru

2. DnexrponHas ounbnmoreunas cucrema «tOpaiit». — URL: https://urait.ru

3. DnexTpoHHO-OMOIHMOTEeHas cucteMa «Jlaup» (paszmen «CereBasi »IeKTpOHHAs OMONMOTEKA
nenarorndeckux By3oB»). — URL: https://e.lanbook.com

4. DnexTpoHHO-0MOAMOTEUHAast cuctema «PykonT». — URL: https:/lib.rucont.ru/search

5. MexBy3oBckas anekTpoHHas oubiamorexka. — URL: https://icdlib.nspu.ru/

6. Hayunas snexrponnas 0nbnmoreka eLIBRARU.RU — URL: https://www.elibrary.ru/defaultx.asp

7. HammoHanpHast 3NeKTpoHHas aerckas ouommoreka. — URL: https://arch.rgdb.ru/xmlui/

8. HanmonanbHas snextponHas 6ubimoreka. — URL: https://rusneb.ru

9. Ipe3unentckas 6udbmuoreka umenn b.H. Eneninaa. — URL: https://www.prlib.ru

0. Polpred.com O630p CMMU. — URL: https://polpred.com

7. MeToanueckune YKRa3aHnus u y‘l@ﬁHO-MeTOIII/I‘IeCKOC o0ecrneueHue
AJIs oﬁyqalonmxcn 10 OCBOCHMIO JUCHUIIIMHDBI

,ZII/ICHI/IH.]'H/IHZL pCaIn3yeTca B  COOTBETCTBUHM C  YKa3aHUAMHU ((MCTOJIquCKHe
PEKOMEHIalMU 0 OpraHu3alMd 00pa30BaTEIBHOIO IpOIEcca MPU OCBOSCHUM JUCIUILTUHBD),
pa3menienHbiMu B OMOC nHcTUTYyTA (€10S.2gpi.org).

Metoanyeckre peKOMEHAAUH st paboThl ¢ MHBaIMAaMu U tuuamu ¢ OB3 pa3MenieHs
B DUOC uncTuTyTa (€10S.2gpi.org).

8. MaTepuajibHO-TeXHUYeCKas 0a3a, IPOrpaMMHoOe o0ecrieyeHue,
Heo0X0uMoe IJIs1 OCYIIeCTBJIEHUsI 00Pa30BaTe/ILHOIO MPoLecca Mo AUCHUILINHE

VYuebnslii KopIyc , AyAUTOpUu(s) .
[TonHplil mepeyeHb MaTepHATbHO-TEXHHUYECKONW 0a3bl M MPOrpaMMHOTO OOecreyeHUs
pasmeniensl B OMOC uncTuTyTA (€10S.2gpi.org).

9. PeTMHI-IVIAH OLIEHKH YCIIEBAE€MOCTH CTY/I€HTOB

Koumponvnas paboma na nexkyuu. 3a 5 MUHYT 1O KOHIIA KaKIOW JIGKIIMH CTYJICHTaM
BbIJIaeTcs JUCTOK Oymaru 40x60 MM B kierky. Ha Hem CTyneHTHI MUIIyT (GaMUIHI0O U HOMEp
TPYMIIbI, PUCYIOT MAaTpuIly 3%3 cM, 3amoiHSIOT sueiku mudpamu ot 1 mo 9. IlpenomaBatens
3aynThiBaeT 9 yrBepxaeHuid. Ecim mHbopMmanus, comepxamiasics B YTBEPKICHUH, HEIOCTOBEPHA,
CTYJIEHT 3aUepKHUBAECT COOTBETCTBYIOIIMH HOMEp KpecT—HakpecT. OneHka «5» — 9 MpaBHIIbHBIX
OTBETOB, «4» — 8 NpPaBWIBHBIX OTBETOB, «3» — 7 NPaBWIBHBIX OTBETOB, «2» — 6 MPaBWIbHBIX
OTBETOB, «1» — MeHee 6 MPaBUIIbHBIX OTBETOB.
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Camocmosmenvhas nucoMeHHas paboma HA npakmuyeckom 3auamuu. B KoHIe
MPAaKTUYECKOT0 3aHATHS (HE MEHee JBYX pa3 3a CeMECTp) MPOBOAUTCS MUCbMeHHBIH orpoc (10-20
MUHYT), [TOKa3bIBAIOIIMI MOHUMaHHUE CTyJEHTaMH MaTepHuaja JEKUMH M NPAaKTHUECKUX 3aHATHM.
[Ipu 5TOM pa3pemaercsi MOMB30BATHCS COOCTBEHHOM TETpaabl0 C KOHCIEKTOM. Pesynprar
OlLICHMBaeTcss Mo NATHOAUTbHOM mikane. OneHka «5» — 90% mnpaBWIBbHBIX OTBETOB, «4» — 70%
MIPaBUIIbHBIX OTBETOB, «3» — 50% MpaBUIbHBIX OTBETOB, «2» — 30% NpaBUIBHBIX OTBETOB, «1» —
MeHee 30 % npaBUIbHBIX OTBETOB.

Jloxnao. Jloxiam Ha TNPAKTUUYECKOM 3aHATUM OICHHWBACTCS JABYMS OIICHKAMH TI0
nATHOAIIBHOM 1IKane: mepBas — 3a cojepikanue u opopmiieHue («5» — pyKOMUCHBIA KOHCIEKT
SICHO CTPYKTYPUPOBAH M XOpOoIIo opopMiieH B paboueil TeTpaan, «4» — PyKOTMUCHBIM KOHCIIEKT
xopomo ogopmieH, «3» — UMeeTcs aKKypaTHbIH PYKONHMCHBIM KOHCHEKT, «2» — caelaH
PYKOIIMCHBIM KOHCIIEKT, «1» — TpeacTaBieH TEKCT B MedaTHOl ¢opme); Bropas — 3a (popmy
npeJcTaBiIeHuss WHPOpPMAIUU, OTBETHI Ha BONPOCHI («5» — JOKJIAJ CHIENaH CBOMMHU CIIOBaMH,
JlaHbl BEpHbIE OTBETHI Ha BOIMPOCHI, «4» — JOKJIaJ] BbIyY€H, JaHbl OTBEThl Ha BOMPOCHI, «3» —
JIOKJIaJ] YaCTUYHO BBIYUYEH, JaHBbI OTBETHI HA BOIPOCHI, «2» — JOKJIAJ POYNTaH, 1aHbl OTBETHI HA
BONPOCHL, «l1» — JOKIaA MpPOYMTAaH IO KOHCHEKTY). 3aJaHusi CTyJEeHTaM Ha MpaKkTHYECKHEe
3aHATHS paclpesieNsIioTcs TaK, YTOObl BCe CTYJEHThI MMEIH BO3MOXHOCTh B TEUEHHE CEMEecTpa
BBICTYIIUTH C JIOKJIAJIOM OJMHAKOBOE YHUCIIO pas.

Paboma na npaxmuueckom 3ansamuu. BeicTaBisieTcst OLEHKA MO MATHOAJUIBHOM 1IKaie Ha
MIPAKTUYECKOM 3aHSITHHM HE TOJBKO MOKJIATYMKaM, HO M KaXKIOMYy CTyIeHTy: «1» — 3aman 1
pa3yMHBII BONPOC JOKJIAIYUKY WM CAEIAHO JOIOJIHEHHUE, «2» — 2 BOMpOCa WM JONOJHEHUS,
«3» — 3 Bompoca WM IOMOJIHEHHs, «4» — 4 Bompoca WU JOMONHEHHS, «5» — 5 u Ooisee
BOIIPOCOB U JIOTIOJIHEHUH.

JlBe koumponvHvle pabomvl TPOBOIATCS IOCTE 3aBEPIICHHS JIEKIUH U MPaKTHUYECKUX
3aHATHH. OLEHUBAIOTCS IO MATUOAIIIHHON IIIKAJIe.
3auem cTaBUTCS aBTOMAaTUYECKH, €CIIM CPEAHUNA Oasul CTy/IeHTa M0 JUCHUITIMHE HE MEHbIIE 3 U
CTYICHT UMEET TEeTPaJb C aKKYPaTHBIMU coOCmEeHHOpyuHO O(POPMICHHBIMU KOHCIIEKTAMU BCEX
JEKIUA, TPaKTUYECKUX 3aHATHMA W 3aJaHud JJIT CaMOCTOSTENbHOW paboThl. CTyAeHTHI,
HaOpaBIlIMe HEIOCTATOYHOE KOJIMYECTBO OaioB, JOJKHBI HAlUcaTb KOHTPOJIbHBIE pPabOTHI.
MaxkcuManbHOE KOJMYECTBO OalllIoB 3a OAHY KOHTpOJIbHYIO — 5. HeoOxoaumo BBIYYUTH U
IIMCbMEHHO PACKPBITh CYTh IIEPEUNCIIEHHBIX TIOHATUH (aTh ONpEAEIeHHE, CieaTh aKKypaTHbII
PHUCYHOK C TIOSICHCHHUSIMHU, HAITUCATh HEOOXOAUMBIE (POPMYJIBI).
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JIuCeT perucTpanu u3MeHeHU U aqonoaHenui k PILJL
(puxcupyroTcss HI3MEHEHUS U JOMIOJHEHUS TIepe] HayajaoM y4yeOHOro roja,
MIPU HEOOXOIMMOCTH BHECEHHSI H3MEHEHUI Ha CIEAYIOIINA ro —

0o opMIISIETCST HOBBIN JTUCT U3MEHEHUH )

Howmep u nata

pacropsiuTen
Howmep N BHOT'O
ConeprxaHre N3MECHEHHA
W3MEHEHUS JOKYMEHTa O
BHECEHUH
W3MEHEHUM
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[Tpunoxxenne 1

®OH/I OLIEHOYHLIX CPEJCTB 110 IUCIHUIIJIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

1. ®oHI OLEHOYHBIX CPEICTB Il TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH,
NMPOMEKYTOUYHOI aTTeCTAllMN U MOCTUTOrOBOT0 KOHTPOJIsI 1O JUCHUITIHHE

1.1. Hactosimmit ®oupg ouenounbix cpeactB(POC) mo aucuurunae «EcTecTBeHHOHayuyHas
KapTHHA MUpPa» SIBISETCS HEOTHEMJIEMBIM MPUIIOKEHHUEM K pabodell mporpamme JUCIUILINHBI
«EctectBeHHOHayuyHas kaptuHa Mupa» (PIID). Ha nanseiii @OC pacnpocTpaHstoTcs Bce
PEKBU3HTHI YTBEPKIAEHUS, IpeacTaBiieHHble B PIIJ[ 1o naHHON qucnuIuinHe.

1.2. OuenuBaHue BcCeX BHMJOB KOHTPOJIS (TEKYIIEro, NPOMEXYTOYHOIO, IOCTUTOIOBOTO)
OCYIIECTBIISICTCS 10 S5-TU OAJUTHHOM IIKale.

1.3. Pe3ynbraTel OLieHMBaHMS TEKYLIETO KOHTPOJIS YUUTBHIBAIOTCS B PENTHHTE.

2. Hepequb IJIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyquml mo IMCuMIlJIMHEe,
COOTHECEHHBIX C YCTAHOBJ/JICHHBIMA NHIANKATOPAMH JOCTUKCHUA KOMHeTeHHHﬁ

Kon xomnerenmuun | YK-1

dopmyaupoBKa Cnoco0OeH OCyIIeCTBIATh TOUCK, KPUTUYECKUH aHalu3 W CHHTE3

KOMIIETCHIIUU UHQOpPMALMU, TNPUMEHATh CUCTEMHBIH TMOJIXOA Ul  peIICHUs
TIOCTABJICHHBIX 337124

WNunukarop NVYK-1.1. JlemoHCTpHpyeT 3HaHHE OCOOCHHOCTEH CHCTEMHOIO H

JOCTHKEHUS KPUTHYECKOTO MBIIUICHHUS, apTYMEHTUPOBAHHO (OPMHPYET COOCTBEHHOE

KOMITETCHIINN CYXXIIEHHE ¥ OLIEHKY MH(OopMaIyu, MpuHIMaeT 000CHOBaHHOE PEIICHHE.

NVYK-1.2. [lpumensier noruyeckre (Gopmbl U MPOLEAYpPbI, CIIOCOOEH K
pedrmekcu MmO TOBOAY COOCTBEHHOW U UYXOW MBICTUTEIHHOU
JESTEILHOCTH.

NYK-1.3. AHanmu3upyeT UCTOYHUKH MHGOPMAIMH C LETbI0 BBISIBICHHS
UX IPOTUBOPEYNH U ITOMCKA TOCTOBEPHBIX CYXKIACHUM.

3. Coaepxanne OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOJISI
KPHUTEPUM UX OlleHMBAHUSA

3.1. Texyuii KOHTpPOJIb OCYIIECTBIISIETCS MpernojaBaTeseM AUCHUIUIMHBI NpPU TMPOBEIACHUU
3aHATHA B CIEAyONMX (OpMax: KOHTPOJIbHAs paboTa Ha JIEKIUH, CaMOCTOSTEIbHAs
NUCbMEHHasi paboTa Ha MPAKTUYECKOM 3aHATHUH, JOKIaJ, paboTa Ha MPAKTUYECKOM 3aHSITHH,
KOHTpOJIbHas paboTa.

3.2. ®opMbI TEKYILIEro KOHTPOJIS U KPUTEPUU MX OLIEHUBAHUS.

®opma koHTpoJsi 1 — KontponbsHas paboTa Ha JEKIUH
TumnoBast KOHTpoJIbHAs paboTa Ha JEKIUH

IIpoBepsieMple KOMIETEHIIMM W WHAMKATOPHI JAOCTHKeHUs komnereHumi: YK-1: UYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewmst BeImoOIHEHUS 3a1aHnl: 5 MUHYT

Kputepun onenuBanus: 3a 5 MUHYT O KOHIIA Ka)JOW JICKIHH CTYJIECHTaM BBIJAETCS JIMCTOK
oymaru 40x60 MM B kieTky. Ha HeM CTyIneHTH muinyT (GaMWIHI0 U HOMEpP TPYMIbl, PUCYIOT
Matpuily 3X3 cM, 3amoiHsoT suekku 1mubpamu ot 1 go 9. IlpemomaBarens 3auuThiBaeT 9
YTBEpXKACHUA U3 4YHCIa TPHUBEACHHBIX HIke. Ecnu wuHQOpManms, conaepkamascs B
YTBEPKJICHUH, HEJOCTOBEPHA, CTYJEHT 3a4€PKHUBAET COOTBETCTBYIOIIMNIA HOMEP KPECT—HAKPECT.
Ouenka «5» — 9 nmpaBWIBHBIX OTBETOB, «4» — 8 MpPaBUJIBHBIX OTBETOB, «3» — 7 MPaBWIbHBIX
OTBETOB, «2» — 6 TPaBUIIbHBIX OTBETOB, «1» — MeHee 6 MPaBUIIbHBIX OTBETOB.
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Tunogvie popmynuposku ymeepircoenuii K KOHmponavHou padome na aexyuu 1: 1. Vcropus
ABJISETCS €CTECTBEHHON HayKoH. 2. dunocopust — rymMaHuTapHas Hayka. 3. XUMHs — €CTECTBEHHAs
Hayka. 4. BriepBbie knaccudukaiys Hayk BoinonHeHa B 20 Beke. 5. Paznenenue BHyTpu HayKd — 3TO
uHTerpaius Hayk. 6. O0bennHeHne Hayk HasbiBaeTcs auddepenimanueii. 7. EctectBeHHOHAyYHOE
MBIIJICHHE OmupaeTcs Ha (akThl, JIOTHKY W JO0Ka3aTenbcTBO. 8. Hayunblii meTon mno3HaHus
IIPUMEHSAETCS TOJIBKO B €CTECTBEHHBIX HayKax. 9. MaTeMaTuka — S3bIK TOJIBKO €CTECTBEHHBIX HaYK.
10. S3bIk MaTeMaTUKU NPUMEHSETCS B TyMaHUTapHBIX Haykax. 11. IIpu noBslleHUH TeMIiepaTypbl
CKOpPOCTb MOJIEKYJI yMEHbIIaeTcs. 12. BemecTBo cOCTOMT U3 HENMOABMKHBIX aToMOB. 13. ATom
BOZIOpO/Aa jerde atoma xene3a. 14. OCHOBHBIM METOJOM HCCIEAOBaHUS B AHTHUYHOW Hayke
Obuto HaOmromeHue. 15. ApucTtoTenb OTcTamBan ujaeu aromusma. 16. Xumuku 18-19 Bekos
OIIPOBEPIVIM TUNOTE3Y aroMu3Ma. 17. ATOMBI cOCTOSAT U3 MoJieKysl. 18. MoseKyibl coCTOAT U3
aToMOB. 19. bpoyHOBCKOE ABMKEHUE NOATBEPKAAET THIIOTE3Y ATOMU3MA.

Tunoevie popmynuposku ymeeprcoenuil K KOHMPOJIbHbIM padomam Ha JjdeKuyuax 2-3:
1. DnexkTpoH TspKedee aToMa BOJIOpOAA. 2. DJIEKTPOH HMEeT OTPULIATENbHBIN  3apsl.
3. PeHTreHoBckHe JIy4d — OTO OJIIGKTPOHBL. 4. SIBjeHne uHTephEpeHIHH TMOITBEPKIACT
BOJIHOBOHM XapakTep cBeTa. 5. Anmbga-yacTuisl jierdye Oera-gactuil. 6. [[aMMma-u3nmydeHne — 3To
3JIEKTPOMArHUTHbIE BOJIHBL. 7. OCHOBHAs Macca aToMa COCpeoTOYeHa B AJeKTpoHax. 8. JlimnHa
BOJIHBI PEHTI€HOBCKHUX JIy4deil Oolbliie, 4yeM y BHIMMOro cBeTa. 9. B meramnax umerorcs
cBOOOMHBIE AMEKTPOHBL. 10. 3aKOHBI KJIACCUYECKOW MEXAaHWKH TOYHO OIHCHIBAIOT MOBEICHHE
anekTpoHa B arome. 11. CBeToBble KBaHTHI Ha3bIBAOTCS (oToHamH. 12. ATOMHBIE CIIEKTPHI
npeAcTaBisitoT cobor cepum ymHMA. 13. [loctpoennas Pesepdopaom mmanerapHas Momaenb
OOBSICHSIET YCTOWYMBOCTh aToMa. 14. DNeKTpoHaM MPHUCYIIH HE TOJIbKO KOPIYCKYISPHBIE, HO U
BOJIHOBBIE CBOWMCTBA. 15. DHEprusi 3JeKTpOHa B aTroMe MOXKET MPUHUMATh JIOObIE 3HAUYCHUSI.
16. I3nyyeHre M NOIJIONIEHHE CBETa aTOMOM MPOMCXOJUT IPU €ro MNepexojie M3 OJHOro
CTAITMOHAPHOTO COCTOSTHUSA B apyroe. 17. B mo0oii MOMEHT BpeMEeHH MOYKHO TOYHO OIPECIIUTh
KOOpJMHATY M UMIYJLC 3JEKTpoHA. 18. 3aKOHBI KBAaHTOBOW (DM3UKH OMHCHIBAIOT TOBEICHUE
AJIEKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeeprcoenuit K KOHmpoavHou pavome na aekyuu 4: 1. Hykinons! —
9TO HEUTPOHBI U AJIEKTPOHBL. 2. Macca HeWTpoHa B JABa pa3a Oosblne Macchl nportoHa. 3. Ilpu
CIIUSTHUM JIETKUX siiep oHeprus Bobinensiercs. 4. [lpu pacnazne TsokemnbIX siiep SHEPrusl MOrIomaeTcs.
5. B simepHOM peakTope UCHob3yeTcs yIpanisgeMas LemHas sjaepHas peakiws. 6. B aromHoii 6ombe
WCIIOJIb3YETCSl ympasisieMasl LenHas saepHas peakuus. 7. [[poToH uMeeT OTpHULATeNbHbIA 3apsil.
8. Heititpon wuMeeT oTpumarelbHbid 3apsana. 9. Anbda-dactuiia — 310 2nekTpoH. 10. M3orormbr
OTJIMYAIOTCS] YMCIIOM HEUTpOHOB. 11. M30TOMNBI OTIMYarOTCA YKCIOM POTOHOB. 12. IIponukatroias
CIOCOOHOCTH OeTa-U3IIyueHHUs BhIIIE, YeM y ramMma-u3nydenus. 13. TepMosaepHblil CHHTE3 HIHPOKO
MIPUMEHSIETCS B @aTOMHBIX 3JICKTPOCTAHIIHSIX.

Tunosvie opmynuposku ymeepicoeHuii K KOHMPOIbHOU padome Ha aekuyuu 5: 1.
OpHoOuMMEHHBIE  TOJIFOCA  MarHUTOB — OTTAJNKHUBAaIOTCS  Onarojaps  I'paBUTAlMOHHOMY
B3auMojeiicteuto. 2. Jlyna gBwkerca 1o opbure  Omaromaps  3JIEKTPOMAarHUTHOMY
B3auMoieiicTBHIO. 3. HyKJIOHBI B sifjpe MpUTATHBAIOTCS Oiarogaps CUJILHOMY B3aUMOICHCTBUIO.
4. Jlo3a pasiOaKTUBHOTO W3Jy4Y€HUs M3MepsieTcs B Kuwiiorpammax. 5. Tspkenble ajeMeHTapHbIe
YacTUIBl  HasplBatOTcAd  agpoHamu. 6. Yactumbl, oOpasylomue BELIECTBO, Ha3bIBAIOT
¢depmuonamu. 7. Bzaumogeiicteue obecrneunBaercss 6o30Hamu. §. POTOH 00inagaeT Maccod u
3apsAaoM. 9. AIpOHBI COCTOSIT U3 KBapKOB.

Tunoevie opmynuposku ymeepricoeHuil K KOHmMpPOabHOU padome Hna Jjaexkyuu 6: 1.B
EBknuaoBoii reomeTpun cymMma YIJIOB TpeyrojibHuka paBHa 360°. 2. Akcuombl EBkinnoBoit
F€OMETPUH JIOTUUECKHU CIEAYIOT OJHA U3 pyroi. 3. B OCHOBE KIacCHMYECKUX MPEACTABICHUIN O
npoctpaHcTBe JexuT EBkimnoBa reomerpusa. 4. Tpu 3akoHa HproToHa 5ekar B OCHOBE
KJIJaCCUYECKOM MexaHUKU. 5. C TOUKM 3peHMsI KJIACCHUYECKHUX IPEACTaBICHUM IPOCTPAaHCTBO
yeThipexMepHo. 6. C TOUKH 3peHHUs KIACCUYECKUX MPECTaBICHUN BpeMs OJHOMEpHO. 7. Bpems
n3mepsiercst B metpax. 8. [IyTe m3mepsiercs B cexkyHaax. 9. CKOpocTh Tejia 3aBUCHUT OT BBIOOpa
cuctemsbl otcuera. 10. Knaccuueckue npenctaBieHus O MPOCTPAHCTBE U BPEMEHH CIIPABEJIUBbI
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TOJIBKO TIPU CKOPOCTH cBeTa. 11. YueHble nOKa3aiM CyIIECTBOBAaHHE CBETOHOCHOTO 3dwupa.
12. OmbiT MaiikenbcoHa OnmpoBepr THIOTE3Y ddupa.

Tunoevle ghopmynuposku ymeepocoenuil K KOHmpoavHou pavome na nexyuu 7: 1. CKOpoCTh
CBETa 3aBUCHT OT BBIOOpa CHUCTEMbI oTcuera. 2. PensTMBUCTCKHME sIBIE€HMS HAONIOAAIOTCA IpU
CKOPOCTH, OJIM3KOM K CKOPOCTH cBeTa. 3. B crenuanbHOM TeOpHUH OTHOCUTEIBHOCTH POCTPAHCTBO
U BpeMsi He3aBHCUMBI Jpyr oT apyra. 4. Ckopoctb cBera coctasisger 300 m/c. 5. Cer — 3TO
ANIEKTPOMArHUTHAs BOJTHA. 6. PelsaTHBHUCTCKAsI TEOpHS paccMaTpuBaeT Tela, IBIDKYIIMECs ObIcTpee
cgera. 7. B CTO coObITHs OHOBpPEMEHHbIE B OJHOW CHCTEME OTCUeTa, OJHOBPEMEHHBI B JIIO0OM
npyroi. 8. A. DiiHmTeiiH copmynupoBan dverbipe nocrynara CTO. 9. Onrtuueckuil 3¢ddext
Jlomyepa siBIsieTCs CNEeICTBUEM PENIITUBUCTCKOTO 3aMEIJICHUs] BpEMEHHU.

Tunoevie opmynuposku ymeeprcoeHuii Kk KoHmpoavhou pavome na nexyuu 8: 1.CTO
U3y4aeT SBJICHMsS B YycCHoBUAX TIpaButTaiuu. 2. [Imanersi Bokpyr ConHIA ABWXKYTCS IO
OKpyKHOCTAM. 3. [lmaners! Bokpyr ConHIa ABMXKYTCS MO JUIMIITUYECKUM TpaekTopusM. 4. Uem
nanbie miaHera or ConHIA, TeM MEHbINE MepHoJ] ee oOpalleHust BOKpyr Hero. 5. MHepTHas u
IpPAaBUTAIlMOHHAS MacChl Teia paBHbl JIpyr napyry. 6. B ocnoBe OTO nexur npuHIun
JKBUBAJICHTHOCTU. 7. Yacrtora cBeTa, BOCIPUHUMAaeMas IPUEMHUKOM, 3aBUCUT OT CKOPOCTH
ucrounnka. 8. B o0miedl Teopuum OTHOCHUTEIBRHOCTH TEOMETpHs TpocTpaHcTBa EBKimmmosa.
9. CymiecTBOBaHME YEPHBIX JBIP U TpaBUTALIMOHHBIX JIMH3 caeayeT u3 OTO.

d)opMa KOHTPOJIsA 2 — CamocTosTeNbHAs TUChMEHHAs pa60Ta Ha NPAaKTUYCCKOM 3aHATHUU
TumnoBas caMOCTOsITeNIbHAS TUChbMEHHAS pa60Ta Ha NPaKTUYCCKOM 3aHATHU

IIpoBepsieMple KOMIETEHIIMM W HMHAMKATOPHI JAOCTKeHus komnereHuuid: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeimonHenus 3ananni: 10-20 MunyT

Kpurepun oneHuBaHus: B KOHIE NMPAKTHUECKOTO 3aHATHUA (HE MEHee ABYX pPa3 3a CceMecTp)
IpOBOAMUTCA NHUCbMEHHBINM ompoc (10—20 MuHYT), MOKa3bIBAIOIIMN MOHUMAHHE CTYJIEHTaMH
Marepuana JIeKIMM M MpaKTHYEeCKUX 3aHATUH. IIpum 3TOoM paspemaercss MOIb30BATHCS
COOCTBEHHOW TeTpajbl0 C KOHCHEKTOM. Pe3ynbTaT olieHMBaeTcs Mo MATHOAIIBHOM MIKaJe.
Onenka «5» — 90% mnpaBuibHBIX OTBETOB, «4» — 70% mpaBWIBHBIX OTBETOB, «3» — 50%
MIPaBWIbHBIX OTBETOB, «2» — 30% npaBUIbHBIX OTBETOB, «1» — meHee 30 % mpaBUIIBHBIX
OTBETOB.

Tunosasa camocmoamenvhasn nucoemennan paboma 1

1. [IpuBenute 5 npumepoB AU PepeHay HayK.

2. [IpuBenute 5 npUMEpOB MHTErPAIIUU HAYK.

3. YkaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOTO MBILIUICHUS.

4. PackpoiiTe B3aMMOCBSI3b IIOHATUIN «TUIIOTE3a» U «TEOPUSI».

5. YKaXuTe OTIINYUS METOJIOB «HAOIIOICHUE» U «IKCIIEPUMEHTY.

6. IIpuBeaure 7 mpuMEpOB MPOCTHIX BEUIECTB U 7 MPUMEPOB XUMUUYECKUX COCIMHEHUN.

Tunosas camocmoamenvhas nucemennasn pavboma 2

1. Kakue onpIThI 10Ka3bIBAIOT CYIIECTBOBAHHE JIEKTPOHOB B OKPY’KAOIIMX HAC Tenax?
2. YUto Ttakoe noH? [lpuBeaure npumepsl.

3. Kakumu cBoiicTBamu 00agaeT dJIEKTPOH?

4. ITouemy JlpeBHsisa I'penus cuntaeTcs poAMHON HAyKH?

5. Kakue MeTo/1pl McCleI0BaHMs TPUPOIbI UCTIONB30BATHUCH HaTypduiocodamu?

6. KakoBbI OCHOBHBIE YEPThl €CTECTBEHHOHAYUHBIX B3IJIS10B ApUCTOTENSA?

®opma koHTpoas 3 — [loxnan

TunoBoit fokIax

IIpoBepsieMple KOMIETEHIIMM W HWHAMKATOPHI JAOCTHKeHus komnereHumid: YK-1: MVK-1.1.,
NYK-1.2., UYK-1.3.
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Bpewms BeimonHenus 3aganuii: 5-10 MuHyT

Kputepun oueHnBaHus: TOKJIAA HA MPAKTUYECKOM 3aHSATHH OLIEHUWBAETCS JABYMS OLICHKAMU I10
MATUOATUTHHON IIKae:

mepBas — 3a cojiepkanue U opopmiieHne («5» — pyKOIUCHBINH KOHCIIEKT SICHO CTPYKTYPUPOBaH U
xopoio odopMiIeH B pabodeil TeTpaau, «4» — pyKONUCHBIN KOHCIIEKT XOpoIIo oopmiieH, «3» —
MMEEeTCS aKKypaTHBIH PYKOIUCHBIA KOHCHEKT, «2» — clieJaH PYyKOMUCHBIM KOHCHEKT, «1» —
MIPEJICTaBJICH TEKCT B MIEYaTHOU opme);

BTOpas — 3a Gopmy npejacraBieHus] HHPOPMAITUU, OTBETHI HAa BOMPOCHI («5» — JOKIAJ ClIeaH
CBOMMHU CJIOBaMH, JaHbl BEPHBIE OTBETHI Ha BOMPOCHI, «4» — NOKJIAJ BbIy4YEH, IaHbl OTBEThHI HA
BOIIPOCHI, «3» — OKJIa/ YaCTUYHO BBIYYEH, IaHbI OTBETHI HA BOIIPOCHI, «2)» — MOKJIa] MPOYUTaH,
JaHBI OTBETHI Ha BOMPOCHI, «1» — TOKIaJ MPOYUTAH 110 KOHCIIEKTY).

3amaHus CTyJIEHTaM Ha MPAKTUYECKHE 3aHATUS PACIPEACNISIOTCS TakK, 4yTOOBI BCE CTYACHTHI
HMMEJU BO3MOXHOCTh B TEUEHHE CEMECTPA BBICTYIUTh C IOKJIAJOM OJJMHAKOBOE YUCIIO pas.

Tunoevie memvt 00K1a006: TeMbl (HOPMYIHUPYIOTCS COIIACHO COJEPKAHUIO IMPAKTHUECKUX
3anatuil (m. 3.4. pabGoueil mporpammsbl), Hanmpumep: «HauanbHbI 3Tam pa3BUTUS AHTHYHOM
HaykH (I TbIC. 10 H.3.)», «3aKOHBI IKOJIOTUH, IPUMEPHI UX MPOSBIECHUSI) U T.J.

®opma koHTpoJst 4 — PaboTa Ha MPaKTUUECKOM 3aHITUU
Tunooe coaepkanue padoThl Ha MPAKTUUECKOM 3aHATUU

[IpoBepsiemble KOMNETEHIIMM W HWHAMKATOPbI AocTkeHus kommerenmmit: YK-1: UVYK-1.1.,
NYK-1.2., UYVK-1.3.

BpeMH BBITIOJTHEHUS 3aJlaHUI: B TCUCHHUE MPAKTHUYICCKOI'O 3aHATUS

KpI/ITepI/II/I OLICHUBAHHUS: BBICTABJIACTCA OLCHKA IIO0 ATHOQIILHON IIIKaJIE Ha MPAKTUICCKOM
3aHSATHH HE TOJIBKO JOKJIaMYMKaM, HO U KaXIOMY CTyIEeHTY: «1» — 3aman 1 pa3ymHBII BOIpoc
JOKJIaIYMKY WJIU C/IEJIaHO JOTIOHEHHE, «2» — 2 BOIpOca WK JOTOJTHEHUS, «3» — 3 BOmpoca Uiin
JOTIOJTHEHUs, «4» — 4 BOTpOCca WK IOTIOJIHEHUSI, «5» — 5 1 00JIee BOMPOCOB | JOMOJTHCHUH.

Tunosoe 3a0anue  cmydenmam:  BHHMATEIbHO  BBICAYLIaTh  JOKIAJ  CTYZACHTA,
[IPOaHAJIM3UPOBATh YCIBILIAHHYI0O M M3YYEHHYI0 JOoMa HMH(pOpMalMIo, MOATOTOBUTh M 33/1aTh
BOIIPOC, CJIENIaTh JIOMOJIHEHUE K COOOILEHHIO.

Tunogvle cmyoenueckue 0npocsl: Kakie METObI TIO3HAHU NPeo0iaaii Ha HauyaJlbHOM JTare
pa3ButTus aHTUYHOU Hayku? IlpuBenuTe npuMepsl MPOSBIECHUS OCHOBHOIO 3aKOHA KOJIOTHH ...
U T.J.

®opma koHTpoJst 5 — KonTponsHas padota
Tumnoast KoHTpoJIbHAs paboTa

[IpoBepsieMble KOMIETEHIIMM W HWHAMKATOPHI AocTkeHus komnerenuuid: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeinonHeHus 3a1aHuii: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% mnpaBuwiIbHBIX OTBETOB, «2» — 30% NpaBUIBHBIX OTBETOB,
«3» — 50% mnpolLeHTOB NpPaBUIBHBIX OTBETOB, «4» — 70% NpaBUIBHBIX OTBETOB, «5» — 90%
MIPaBUJIbHBIX OTBETOB.

Tunosas konmponvnan paboma 1

1. YcraHOBUTE COOTBETCTBUE MEXIY MEPEUUCICHHBIMH TEOPUSIMU U OOOCHOBBIBAIOIIUMH HX
(akTamu, SKCTIEPIMEHTaMH, PE3yJIbTaTaMU HaOJIOICHUI.

Teopus Ne Ob6ocHOBaHUE

Knaccuueckas 1. I/ICKpI/IBHCHI/Ie JIy4da CBCTa BOJIN3U MAaCCUBHBIX TEIL.

MEXaHUKa 2. PaBenctBo CKOpPOCTHU CBCTA B Pa3HbIX NHECPUHUAIBHBIX CUCTCMAX
CHeI_II/IaJ'ILHaH TCOpUs oTcUceTa.
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OTHOCHUTCIIBHOCTHU
O6mas Teopust
OTHOCHUTCIIBHOCTHU
Teopust bopa atoma
BOZOpOIA
MonekynspHo-
KHHETHUYECKast TEOPHsI

3. JINIMHHOBOJIHOBOE CMEILICHUE B CIICKTPAX YIAJICHHBIX raJIaKTHK,
Ha0IrOMaeMbBIX Ha 3emite.

4. Nuddysus.

5. OcoOEHHOCTH TBIDKCHUS TUTAHET.

6. UepHbIe TBIPHI.

7. BpOyHOBCKO€E JABUKEHHUE.

8. 3aBHCHMOCTH BpeMEHH *KU3HH HJIEMEHTaPHBIX YaCTHIT OT MX CKOPOCTH.

9. 'paBUTALIMOHHBIC JTUH3BI.

10. JImHEHUaTHIN CIIEKTP aTOMa BOJOPO/IA.

11. OcoOeHHOCTH IBIKECHUS TEJI CO CKOPOCTSIMH MHOTO MEHBIIIE
CKOPOCTH CBETA.

2. YCTaHOBUTE COOTBETCTBHE MCXKIAY NCPCUHUCICHHBIMHA 00JIaCTIMU 3HAHUS H CO3JaHHBIMH
JIFOAbMHA O6’beKTaMI/I, B KOTOPBIX IMMPUMCHAIOTCA WU UCCICAYIOTCA SABJICHUA, OTHOCAIINUECA K

JIAHHOM 00J1aCTHU 3HAHUA.

O0JacTh 3HAHUSA Ne Co31aHHBIH 00BLEKT

du3uKa MEMEHTapPHbIX YaCTHII 1. JlBuratenb BHyTPEHHETO CTOPaHUS.
@Pusuka aTOMHOIO sipa 2. bonpmioit AnpoHHBIN KoJIanaep.
DNEeKTpOIMHAMUKA 3. Temeckom Xab0ur.

Actpodusnka 4. Bopopoanas 6omb0a.
TepmoqrHaMuKa 5. T'enepaTop nepemMEeHHOr0 TOKa.

3. YcraHOBUTE COOTBETCTBHE MEXAY IMEPEYUCICHHBIMUA OONAcTAMU 3HAHUS W yUYCHBIMH,
OKAa3aBILIMMH 3HAYUTEIBHOE BIMSHUE HA Pa3BUTHE JTAaHHBIX 00JIacTeH.

O0JacTh 3HAHUSA Ne Yuenblii

MoneKysspHO-KHUHETHYECKast TeOpust 1. I'. Tanuneit. 9. Jlx. Makcgen.
DNeKTpOHHAS] TEOPHsI BEIIECTBA 2. M. ®apaneii. 10. U. HerotoH.
KBanToBas gusuka 3. H. bop. 11. P. boitns.
dusuKa aTOMHOTO sapa 4. .. MeHnernees. 12. 3. Pesepdop.
CrermansHas TEOPHs] OTHOCUTETLHOCTH 5. X. HopeHu. 13. A. DHHIITEHH.
OO011ast TeOpUsi OTHOCHTEIBHOCTH 6. M. Kropu. 14. A. JlaByasebe.
DIIeKTPOANHAMUKA 7.T. Om. 15. M.B. JIoMOHOCOB.
Knaccuyeckas MexaHuKa 8. O. llIpeunrep. 16. 1. KyJion.

4. YcTaHOBUTE COOTBETCTBHE MECXKAY TCOPHUAMHU U U3ydaCMbIMU B HUX SABJICHUSAMU.

O0J1acThL 3HAHUSA

Ne SIBnenue

CHeLIHaIILHaH TCOpHUS OTHOCUTCIIbHOCTU 1. FpaBI/ITaHI/I}l.

O06mr1ast Teopwsi OTHOCHTEILHOCTH

2. Onrrrueckwnii dpdext Jormepa.

DJIEKTPOTMHAMHKA

3. PagnoakTHBHOCTE.

Knaccuueckass MexaHnka

4. DnexTpoMarHuTHast HHAYKIHS.

MOJIGKYJISIPHO-KI/IHGTI/I‘IGCKaH TEOPUS 5. I/I3J'Iy‘-ICHI/I€ 1 IIOITTIOIICHKE CBE€Ta aTOMaMU.

KsanroBas dusnka

6. Pacmmpenue Ten npu HarpeBaHUU.

Du3nKa aTOMHOT0 Aapa

7. CBOOOAHOE ITa/ICHUE TETIA.

5. YkaxuTe, K KaKoil rpyIe siBJICHUA OTHOCSATCS IPUHIIMITBI K 3aKOHBI.

SIBienus Ne ITpuHIUNIBI K 3AKOHBI
MexaHuuecKkue ABICHUS 1. 3akon Kynona.
TennoBble SIBICHUS 2. IIpuHIIATT OTHOCUTENBHOCTH | ammiest.
DNIeKTPOMArHUTHEIC SIBJICHHS 3. INoctynater bopa.
KBaHTOBBIE SBICHUS 4. 3aKOH COXpaHEHUS YPHEPTUH.
SIBnenns suepHOit PU3HKN 5. 3aKOH 3JE€KTPOMArHUTHON UHIYKLUU.
6. 3aK0H paguOaKTUBHOTO pacraja.
7. 3akoH Oma.
8. [lepBoe HaYaI0 TEPMOJIUHAMUKH.
9. 3akonsl Kemrepa.
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10. 3akon BcemupHOro TATOTEHUS.
11. 3axonsl HeroTOHA.
12. Tloctynarsl cielaibHOM TEOPUH OTHOCUTEILHOCTH.

6. YcTraHOBHTE COOTBETCTBUE MEXKAY BUJIAMHA MATEPUU U UX XaPaKTEPUCTUKAMH.

Marepus Ne CBoJiCTBO, XapaKTePUCTHKA
BemecTtBo 1. I'paBuTaIinoHHOE. 4. DIeKTpOMarHuTHOE.
ITone 2. TBepnoe. 5. I'azoo6pa3Hoe.
3. Kungkoe. 6. ITnasmenHoe.
7. YCTaHOBUTE COOTBETCTBUE MEXKAY KAPTUHAMH MHUPA U 3aKOHAMM.
KapTtuna mupa Ne 3aKOHbI
1. Yetsipe ypaBHEHUSI MakcBea.
Mexannueckas 2. 3akoH BceMUpHOro TATOTEHHSI.
3. 3aKOH AJIEKTPOMAarHUTHOW MHIYKIIUH.
DIeKTPOANHAMUHUECKAS] 4. Tpu 3axoHa HproTOHa.
5. [IpuHIATT YKBUBAJICHTHOCTH MHEPITUU U TPABUTAIIHH.
6. [IpeoOpazoBanus JlopeHia.
PenstuBuctckas 7. Iloctynatel crienuanbHON TEOPHUH OTHOCUTEIBHOCTH.
8. Ilpunuun HeomnpeneneHHocTH [elizendepra.
9. NanmieeBCKHii 3aKOH CIIOKEHUS CKOPOCTEH.
Ksanroso- 10. YpaBuenue lIpenunrepa.
CTaTHCTHHCCKAA 11. 3akon Xab0ma.

8. YCTaHOBUTE COOTBETCTBHEC MCKAY 00BEKTaMH U COCTaBJIAIOIINMMH HX 3JICMCHTaMMU.

O0BexT Ne Cocras

Atom 1. KBapku.

ATOMHOE AP0 2. ITo70XKUTENBHO 3apsKEHHOE PO U AIIEKTPOHBI.
AJnipoH 3. ATOMEL

Mouekyna 4. IIpOoTOHBI U HEUTPOHBI.

9. YcranoBuTe CBS3b MeXAy GOPMYJION U €€ CMBICIOM.

Dopmysaa | Ne Cwmbic
v=_5/t 1. ®opmyna DiHIITEHHA AJ11 MAaCChl U DHEPTUU.
F ZG'% 2. CKOpOCTb PaBHOMEPHOTO JBMKEHHUSL.

3. 3akoH BceMupHOro TAroTeHus.
a=F/ n 4. 3axon Oma JuIst y4acTKa IEeIu.
E=mc 5. Bropoii 3akod HeroToHa.
E=hv 6. Dueprust GOTOHA.
I=U/R

10. YcraHoBUTE COOTBETCTBUE MEXTY (PU3MUECKUMU BETMYMHAMH U €IMHUIIAMU N3MEPEHMUSL.

Beauuyunna | Ne | Betnuuna Ne Ennnununa usmepenust
OHeprus Jlo3a paaiOaKTUBHOTO 1. I'epm. 7. Barr.
Macca W3JIyYEHUs 2. Ixoyns. 8. Kunorpamm.
CKopocTh Cuiia 3. Amnep. 9. BosbT.
MoIHOCTb YacTora 4. Pan, 63p, 3uUBEpT. 10. CexyHnna.
BpeM;[ Hanp;DKeHHe 5. MeTp B CCKYHAY. 11. MeTp.
PaccTosiHue Cuia ToKa 6. CBeToBOII TOI. 12. HproTOH.

Crnenaiite pUCYHKH, COOTBETCTBYIOIIUE MTPEITIOKCHHBIM Ha3BAHUSM.

1. Mozaens atoma

Pesepdopna.

2. [lenenue siapa ypana U-235.
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3. OOHapyXeHHE HEOJHOPOTHOCTH
PaIuOaKTUBHOTO U3ITYUYCHUSI.

4. KoopauHaTbl MaTepragIbHOU
TOYKH OTHOCUTEIBLHO CUCTEMBI

oTcycTa.

5. Ilepserit 3akoH Kemepa.

6. HpI/IHHI/IH OKBHBAJICHTHOCTH
rpaBUTallMu U UHCPLIUH.

Tunosas konmponavnas paboma 2

1. Ykaxwure BpEMsA, COOTBETCTBYIOIICC NECPCUHUCIICHHBIM OTKPBLITHUAM, 3aKOHAM, I/I306peTeHI/I$[M,

TCOPHSIM.
OTkpbITHE, 32K0H, H300peTeHue | Ne | OTKpbITHE... Ne Bpems
PeHTreHoBckue yun DneKTpoH 1. 4-5 B. 10 H.3.
DJIEKTpOMArHuTHAasI MHIYKIHS Heiitpon 2.3 B. 10 H.73.
['unoresa o cylecTBOBaHUHM aTOMOB [IpoTon 3.16B.
OCHOBBI KJIACCHYECKOM MEXaHUKH Boson Xurrca 4. 17 B.
Kiiaccuueckas SJIeKTPOIMHAMHKA 3akoH Apxumena 5.18B.
['enmuonieHTprueckas cucrema Mupa PanoakTuBHOCTh 6. 19 B.
[Tepronnyeckuii 3akoH MeHzeneeBa EBkmnoBa reomerpus 7. Konerr 19 B.
ATOMHasl SICKTPOCTAHIIHS PenukToBOE U3IyYeHHE 8. Hawano 20 B.
3aKOH COXpaHEHMs SHEPTUH Atomuas 6ombGa 9. Cepenuna 20 B.
10. Konerr 20 B.
11. 21 B.

2. YcTaHOBUTE COOTBETCTBHE MEXy OOBEKTAMH U MOPSAJKaMU Pa3MEPOB COOTBETCTBYIOLIUX UM

o0yactell MPOCTpaHCTBA

O0BekT Ne | O0bekT Ne Pasmep Pasmep
DneMeHTapHasi 4yacTuila Snpo aroma 1. 10" m. 7.1-10%m.
Opranugeckas MAaKpOMOJIEKYIIA Kietka 2.10™ m. 8. 10°m.
MHOIOKJIETOUHbIN OPraHUu3M Atom 3.10" m. 9.10°m.
MuKpoopranusm DKOoCHCTEMA 4.10° m. 10. 10"m.
l"anakTuKa Bcenennas 5.10° m. 11. 10°m.
ConHue buocdepa 6. 1-10 m.

3. Beibepute enquHUIBI U3MEPEHHs, YAOOHBIE ISl OLICHKH Pa3MepOB 0OBEKTOB.

O0BeKT Ne Enununsbl u3mepenust
["anakTuka 1. CanTiMmeTp.
JlmrHa CBETOBOM BOJIHEI g E/IBGTOBOH ron.
. Merp.

Knerka 4. Hanomerp.
[Tnanera 3emiist 5. ACTpoHOMHUYECKas €IMHUIIA.
MHOTOKJIETOUHBIN OPraHu3M 6. Kunomerp.
ConHeyHas cucteMa 7. Mukpowmerp.

8. IMapcek.

4. YcTaHOBUTE COOTHOIICHHUE MCXKAY HMIHUPOKO UCHOJB3YCMbIM JOCTUKCHUCM HAYKU U TCXHUKU
1 OCHOBHBIM ABJICHUEM, OTBETCTBCHHBIM 34 €TI0 HeﬁCTBHe.

J]OCTI/I)KCHI/IC HAYKHU U TCXHUKH

Ne

SABaenue

CoToBas CBA3b

DJIEKTPOABUTATEIb

1. [leiicTBHE MAarHUTHOTO TIOJIS HA TIPOBOTHUK C TOKOM.
2. DyeKTpOMarHuTHasl BOJIHA.
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AHTHOMOTHK 3. YnpTpaduoneToBoe U3IydeHHE.
VckyccTBEHHOE OCBEIIEHUE 4. )KuzHenesaTenbHOCTh MUKPOOPTaHU3MOB.
DJeKTpUUecKue MPUOOPHI 5. DNeKTpUUYECKHE U KBAHTOBBIE SIBJICHUS.
DJIeKTpOHHAS TEXHHUKA 6. TepmoiMHAMUYECKUE SBIICHUS.
dmooporpadusi, pEHTIeH 7. DneKTpoMarHuTHAs WHAYKIHSL.

JIBUraresns BHYTPEHHETO CTOPAHHUS 8. Ynpyrue BoJHbI ¢ 4acTOTOM BhImIe 20 K.
VIIbTPa3ByKOBAsI JUATHOCTHKA 9. DnekTpoMarHuTHOE U3MydeHue A~ 1 Hwm.
Jle3nH(eKIws1 «KBapLEeBO» JIAMITON 10. DrexTpryeckui TOK.

5. YcTranoBHTE COOTBETCTBHUE MCKAY dTallaMU Pa3BUTUA €CTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMMH.

Jran Ne XapakTepucTHKA

Mudonornyeckuit 1. Ha ocHoBe ONBITHBIX (DAaKTOB CTPOUTCS THUIIOTE3a,
CJIEICTBUS KOTOPOH MOJTBEPKAAIOTCS SKCTIEPUMEHTOM.

Hatypdunocodckuit 2. Ilo3HaHue HampaBJ€HO HAa MOUCK MCTHUHBI M3 MHTEpeca K
HEel, Ha TEOPETUIECKOE O0BICHEHNE HAOII0JAEMBIX SBJICHHM.

Penurunosnsiit 3. [lo3HaHUE OCYIECTBISECTCA C MTOMOIIBIO JIOTUKH, BAXKHYIO
pOJIb UTPAET BEPA, ONIOpPA HA aBTOPUTET.

Hayunsbrit 4. Tlo3HaHWEe HOCHUT SMIUPUYECKHI XapaKTep, HAMpPaBICHO
Ha pelleHUEe NMPUKIIATHBIX, TPAKTUYECKUX 3a]1a4.

6. YCTaHOBHTE COOTBETCTBHE MCKIY oOBeKTaMu MakKpoO- U M€ramupa U UX XuUMHICCKHUM COCTaBOM.

O0BeKT Ne | O0nekT Ne XHNMHYeCKHH COCTAB
JKuBbIE OpraHu3Mbl Bcenennas 1. H, He...
3eMHas Kopa Armocdepa 3emiu 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

3.0, Si, Al, Fe, Ca, Mg, Na, K...
4, N, O, HzO, AI', CO....
5.0,C,H,N,P,S...

IImanera 3emis Couniie

7. YCTaHOBUTE COOTBETCTBUE MCKAY aCTPOHOMHUYCCKUM SBJICHUEM U €TO O0OBSICHEHHEM.

SIByeHue Ne O0bsicHeHHe

Ce30HHBIC N3MCHEHHS KIIUMaTa 1. MarauTHoE IoJIe IIaHCThL.

CMeHa IHA 1 HOUH 2. O6pazoBanue Ha 3emie TeHH OT JIyHBI.

®a3bl JIyHsI 3. Hakj0H ocu I1aHETh! K IJIOCKOCTH OPOUTHI.
CeBepHOE CUSIHHE 4. Pa3Has crenenb ocBenieHHOCTH JIyHbl ConHiem.
JIyHHOE 3aTMEHHE 5. BpanieHue 1iaHeTsl BOKPYT OCH.

CoJIHEYHOE 3aTMEHME 6. [lonaganue JlyHsl B TeHb 3€MJIH.

8. YcTaHOBUTE COOTBETCTBUE MEX]Y MaJCOHTOJIOIMUECKUMHU 3paMM M XapaKTEPHBIMM JJIsl HUX
MIPU3HAKaMHU.

Jpa Ne IIpu3znak

Karapxeit 1. loMmuHUpOBaHUE TUHO3ABPOB.

[Taneo3ont 2. bnuskue K COBpEMEHHBIM M COBPEMEHHBIE BUJIbI PACTEHUM 1 )KUBOTHBIX.
ITporepo3oit 3. OTcyTcTBUE )KU3HU HA 3EMIIE.

Kaiinosoit 4. TTpeoOnananre OTHOKIICTOUHBIX OPraHW3MOB, 3aPOXKICHAE MHOTOKJICTOUHBIX.
Me3030ii 5. 3apoxaeHne OJTHOKIETOUYHBIX MUKPOOPTAaHU3MOB.

Apxeii 6. [TosiBIeHre MHOTOOOPa3HOM KU3HU B BOJIE M HA CYIIIE.

9. YcTaHOBHTE COOTBETCTBHUE MCKAY YUCHBIMH U HAYYHBIMH JOCTHKCHUSAMMU.

YyeHnnlii Ne Hay4Hoe nocTH:KEeHHE
P. boiins 1. OTkpbITHE MUKPOOPraHu3MoB. | 8. OCHOBaHME MAJICOHTOJOTHH, U
1. Menpenee 2. OTKpBITHE KUBOW KIIETKH. BIIUSTHUS KaTacTpo@ Ha SBOJIIOIHUIO.
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B 3. OTKpHITHE SIpa KICTKH. 9. UccnenoBanne pacTUTEIBHON
AM. Bytnepos 4. bu3Koe K COBpEMEHHOMY KJIETKHU, KJIIETOYHAS! TEOPHSL.

. Menzens MOHSTUE XUMHYECKOTO 10. HvepI/IO,Z[I/I‘IGCKaH 3aBUCUMOCTD

X _-b. Jlamapk JJIEMEHTA. } CBOWCTB XMMUYECKUX JJIEMEHTOB OT
U [lapsun 5. OcHOBBI CTPYKTYpHO UX 3apsJ0B spa. .

— XMMHH, CBOVCTBA BEIECTB 11. DBoNIOLMOHHAS TEOPUS:

K. Jlunnei 3aBHCAT OT PACIIOTOKEHUS NX M3MEHUYHMBOCTb, HACIIEICTBEHHOCTb,
A. JleBeHryk aTOMOB B MOJIEKYJIaX. €CTECTBEHHBIH 0TOOP.

P. I'yk 6. 3aKOHBI HACJIEZJOBaHUSI. 12. Knaccugukauus pacTeHuil n

P. Bpoyn 7. UccnenoBaHue >KUBOTHBIX JKABOTHBIX.

K. KioBbe KIICTOK U TKaHEH, KIeTOYHAas 13. DBosOLIMOHHAs TEOPHUSL:

P. IlLneiinen TEOPHL. CTPEMJICHHE K COBEPIICHCTBOBAHUIO,
T lllsann yIpa’kHeHUe, HacleJ0BaHue.
10. BriOepure, kK Kakol KaTerOPHUH OTHOCATCS NIEPEUUCIICHHBIE TOHSATHSL.

Kareropust Ne IousaTus

DKCIEepUMEHT 1. JIuHUM MarHUTHOTO MOJIS.

SBnenne 2. [TosmyueHue 3JIeKTPOIHEPTUU HA HIIEKTPOCTAHIINH.

Mogenp 3. U3yuenue 3aBucumoctd DJC MHAYKIHMH OT CKOPOCTH JBHXKCHHS
Teopus MarduTa OTHOCUTEIIBHO KATYyIIIKH.

[IpuMeHeHNE 4. DneKTpOMarHuTHAsE UHAYKLIHS.

HpI/I60p 5. AMHepMeTp

6. DIIeKTpOAMHAMHUKA.

Crenaiite pUCyHKH, COOTBETCTBYIOIIME MTPEATI0KEHHBIM Ha3BAHUSM.

HWHAYKIHH.

1. Onbir ®apages 1o dJeKTpoMarHuTHOH | 2. I3Mepenue cuiabl Apxumesa,

JEUCTBYIOIIEH Ha TEJIO B BOJE.

3. ITapHuKOBBIH 3¢ (DeKT.

4. I'pademn.

5. Ctpoenue CouHiia.

6. [{uks HayyHOrO MO3HaHUs A. DUHIITEIHA.

3.3. MeTtoanyeckne yka3zaHHs 10 MMPOBEACHUIO MPOIIETYPHI TEKYIIIETO KOHTPOJIIS

1. Texyumii KOHTPOJIb MPOBOJUTCS HA MPOTSHKEHUU BCETO CEMECTPA.

2. C6op, 0O6paboTKa M OLIEHMBAHUE PE3YJIHTATOB TEKYIIETO KOHTPOJS MPOBOISTCS MPETOaaBa-
TeJIeM, BeIyIMM JUCIUTUINHY.

3. IlpenbsBiaeHuEe peE3yNbTaTOB OLIEHUBAHUS OCYIIECTBISIETCS B TEUCHHE HEAENIM IIOCIe
MPOBECHUS] KOHTPOJIBHOTO MEPOIIPUSITHSI.

4. Pe3ynbTaThl TEKYILIETO KOHTPOJISI YUUTHIBAIOTCS B PEUTHHIE MO JUCIUILINHE.

5. Bce marepuaiel, NOTy4YeHHbIE OT OOYYarOIIMXCSl B XOJ€ TEKYIIETro KOHTPOJIs (KOHTPOJIbHAS
paboTa, TUKTAaHT, TE€CT, OpraHU3alUus JUCKYCCUH, KPYIJIOTO CTOJa, NOKJIaJ, pedepar, OT4eT
1o J1abopaTopHO paboTe, OTUET MO MEeJarorHyecKoil MPakTUKE U T.I1.), TOJDKHBI XPAHUTHCS B
TEUCHHE TEKYIIETO ceMecTpa Ha Kademapax.

6. Cuutath, 4YTO TIOJIOKUTENBHBIE PE3YJIBTATHl TEKYIIErO KOHTPOJIS CBHICTEIBCTBYIOT 00

yCIENHOM TIporiecce (POPMUPOBAHUS YKa3aHHBIX KOMITCTSHIMA U WHIMKATOPOB JOCTHIKCHHUS
KOMITETCHIINH (9TaroB (hOpMUPOBAHHS KOMITETESHIINHN).

4. Conepmaﬂue OLCHOYHbBIX CPEACTB l'[pOMe)KyTO‘IHOﬁ arTrecralluu u
KPUTEPHNH UX OCHUBaAHUA

26




4.1. [IpomexyTouHas arTecTalus NPOBOAUTCS B BUJIE 3aUeTa.

4.2. CoaepxkaHue OLEHOYHOrO cpeactBa. [IpoBepsemMble KOMIETEHIIMM W WHIUKATOPBI
noctmkeHns kommerenumii: YK-1: UYK-1.1., ©UYK-1.2., UYK-1.3.

Ilpumepnuie 6onpocwl u 3ad0anusn K 3auemy. 3auem CTABUTCS aBTOMATHYECKU, €CIIM CPEIHUMA
0a/m1 CTyJOeHTa HE MEHbIIE 3 U CTYACHT UMEET TeTpadb C aKKYPAaTHBIMH COOCMBEHHOPYYHO
Oo(pOPMIICHHBIMH KOHCIIEKTAMH BCEX JICKIIMA, TNPAKTHUYCCKUX 3aHATHA ¥ 3aJaHdud IS
camocTosITenbHOM paboThl. CTyAeHThl, HaOpaBIIMe HEAOCTATOYHOE KOIWYEeCTBO Oasios,
JOJDKHBI HAIMCaTh KOHTPOJbHBIE pPabOThl. MakcHMallbHOE KOJMYECTBO OauioB 3a OJHY
KOHTPOJIBHYIO — 5. 3adanue: BBIYUYUTh U MUCBMEHHO PACKPBITh CYTh MEPEUUCICHHBIX MOHSATUI
(matp ompeneneHue, CAeNaTh aKKypaTHBIM PUCYHOK C TOSICHEHUSMH, HAlMCAaTh HEOOXOIUMBIE

bopmybl).

KonTpoabsnas padora 1
1. EcTecTBeHHOHAYYHOE MBIIUICHUE.
OCHOBHBIE TOJ0XKEHUS MOJIEKYJIIPHO-KHHETUUECKOH TEOPHH.
OmnpiT @apajes 1m0 ANEKTPOIIN3Y.
Karonnsie yun.
Oneit Tonmmena-CrroapTa.
Wntepdepennms.
PentrenoBckue ayuu.
CocTtaB paguOaKTUBHOTO M3JIy4EHHUS.
9. ®oroaddekr.
10. Monens atoma Pesepdopra.

P_NAN WD

KonTponbsnas pa6ora 2

1. Tloctynats! bopa.
[IpuHIUT JOTIOTHUTENBHOCTH.
[MpuHOMT TPUYNHHOCTH.
Hyxnonsl.
N3otonsLl.
SnepHast peakiys.
Tumns! B3aMOAEHCTBHUSL.
Kiaccudukanus sneMeHTapHbIX 4acTHII.
JlenToHBI.
10.  AnpoHsl.

e Ul

KontpoasHnas padora 3

1. CaolicTBa mpocTpaHCTBA.
CBoiicTBa BpeMeHH.
EBrsmoBa reomMeTpust.
HeeBxnuosa reomerpus.
I'eonienTpryeckas cucreMa Mupa.
I'enmuoneHTpUyecKas cucrema MUpa.
ITpunuun otHOcuTenbHOCTH ["anunes.
3aKoH cioxeHus ckopocteit ["ammes.
I'paHUIIBI MPUMEHNMOCTH KJIACCHUECKHX IIPEACTABICHUH O IPOCTPAHCTBE U BPEMEHH.
10. CymecTBoBaHHE CBETOHOCHOTO 3(hupa.

e A il

Kountpoabnas padora 4

1. OmeiT MaiikenbcoHa.
Teopust OTHOCHTENBEHOCTH.
CHGHI/IaHI)Haf{ TEOPUA OTHOCUTCIBHOCTH.
OO6111ast TCOPHUSI OTHOCUTEIBHOCTH.
ocrynater CTO: mocTynaT OTHOCHTETFHOCTH.
[Mocrynater CTO: mocTyaT HHBAPHAHTHOCTH CKOPOCTH CBETA.
PensTuBHCTCKOE 3aMETICHNE BPEMEHH.
PensiTUBHCTCKOE COKpaIlleHHE Pa3MEPOB.

9. TlpeobpasoBanus JlopeHia.
10. OxcnepumentansHoe noarsepxkaeHue CTO.

PN WD

KounTtpoabHas padora 5
1. TenmmoneHTpHUECKasi cUCTEMa MHpa.
2. 3akoH cioxxeHHus ckopocrteit [ammmes.
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3axonsl HeioTOHA.

3axoH BcemupHOTro TArOTeHHUS.
BpoyHoBCKOE BHKEHUE.

[TmanerapHas monens atoma Pesepdopra.
Wurepdepennns n nudpaknus cBera.
OIEeKTPOH.

HyxnoHslL.

CocTtaB paJlo0aKTUBHOIO H3JIy4EHHUsI.

SoNoan e v

[

Bonpocuwt k 3auemy

1. Cmanognenue ecmecmeeHHOHAYYHOU KAPMUHbL MUPA.
1.1. Hayunoe nozuanue signenutl npupoosi. CmaHosnenue HayuHo2o ecmecmseo3HaHusl.

Hayunoe nosnanue sienenuti npupooboi.

1) Uctopust OTKPBITHS U UCCIIEIOBAaHUS MAarHUTOB M MAarHUTHOTO IOJIS.

2) CoBpeMeHHbIE TPECTABICHNS O MATHUTHOM TOJIE M €0 POJIU B JKU3HM Ha 3emJie.
3) MarauTHoOE 10JI€ U COBPEMEHHBIE TEXHOJIOTHH.

Cmanoenenue Hay4Ho20 ecmecmeo3HaAHUA.
1) 3apoxxnenue Hayunbix 3HaHui (IV-II TeICc. 10 H.3.).
2) HauanpHblii 3Tan pa3BuTus aHTUYHOU Hayku (I Thic. 10 H.3.).
3) EctectBO3HaHue ApucToTes.
4) EcrectBo3nanue B III-I B 10 H.3. (31IMHCKUM TIEpHON).
5) EctectBo3nanue B I-1I B 10 H.3. (TpeKO-pPUMCKHI IEPUOS).
1.2. Ecmecmeosnanue 6 Cpeonue éexa u Hogoe epems. IxcnepumenmanvHoe ecmecmeo3Hatue.
1) Penurno3uslii sTan pa3BuTus ectecTBO3HaHU. CXOJIAaCTUUYECKHUM THUIT MBILIUICHHUS.
2) IpeanocsbuUIKK U 0COOEHHOCTH pa3BUTHSI HAYKH cpelHeBEeKOBOro Bocroka.
3) EcrectBo3nanue snoxu Bo3poxnenus. Hayunas pesomonust Konephuxka.
4) Bopn0Oa 3a renuonieHTpuUeckyto cuctemy mupa. k. bpyno, 1. Kemnep.
5) Pa3BuTre TeXHUKH B MEPHO/ CPETHEBEKOBBS — MPEIIOChUIKA SKCIIEPUMEHTATBHOIO €CTECTBO3HAHMS.
6) Metonomnorus I'. I"anunes.
7) EcrectBenHOHay4HbBIe nccaeaoBanus M. HeioToHa.
8) BaxHeiue OTKpBITHA €CTECTBO3HAHMS 16-18 BEKOB.
1.3. Ecmecmeosuanue 18-19 sexos.
1) OTkpeiTue moneBoit ¢opmbl MaTepuu. Hakomenue ¢akToB B 00JacTH 3JEKTPUUECTBA U
MarHetusma. Y. ['mne0ept, O. I'epuxe u ap. 3axon 1. Kymnona.
2) Teopus 3JIEKTPOMAarHUTHOTO MoJisd. PakThl O B3aUMOCBS3U AJIEKTPUYECTBA U MarHeTU3Ma,
nosyuennsle JI. Aparo, I'.-X. Opcrenom, A.-M. AmrniepoM. Pabotst M. Dapanes, Teopust
JIx. MakcBenna.
3) CraHoBJIeHHE KJIAcCHYECKON TepMOIMHAMHKHU. Barmsnel Ha mpupony teruia ot JpeBHei
I'pennn o P. Maitepa u JIx. [Jxoyns.
4) 3aKOH COXpaHEHUS YHEPTHH, TETUIOBbIC MAIIIHHBI.
2. Cospemennbvie npedcmagieHus 0 MUKpomupe.
2.1. Ecmecmeennvle  HaAyKu 8  OJCU3HU  cOBpeMeHH020  obwecmea.  Pazeumue
amomMucmuyeckux npeocmasgieHull.

Ecmecmeennvie nayku 6 socuznu cogpemennozo oouecmaa.

1) EctecTBeHHbIEe, TEXHUYECKHE, TYMAaHUTAPHbIE HAYKH.

2) EauHCcTBO MHMpa IpUpOJIBL.

3) UnTerpauus Hayk.

4) EcTecTBEeHHOHAYyYHOE MBIIIJICHHE.

5) Hayunslit MeTO/I TO3HAHMS.

6) Poiib eCTECTBEHHOHAYUHBIX JOCTH)KEHUI B UCTOPUHM U KOHKPETHOW KU3HU YEJIOBEKA.
7) [IpeameT ecTecTBO3HAHUSA.

Pazeumue amomucmuuecxux npe()cmaeﬂeﬁud.
1) 3apO)K,Z[eHI/I€‘ ATOMUCTUYCCKUX HpeﬂCTaBﬂeHI/Iﬁ B aHTUYHOU HayKe.
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2) Atomuctruka B HoBom BpeMeHn.
3) Pa3zButne aToMUCTHYECKUX MTPE/ICTABICHHI B COBPEMEHHOI HayKe.
4) IIpsimoe MOATBEPKIEHUE UIEN ATOMU3MA.
5) MonekynsspHO-KUHETHYIECKast TCOPHSI.
2.2. CmpoeHnue amoma.
1) UccnenoBanue sIBIEHUS AJIEKTPOIIN3A.
2) KatonHble nyum.
3) DieKTpoHHAs TEOPHS METAIIIOB.
4) Teopuu CBETOBBIX SBJICHUM.
5) PenTreHoBckue JIy4u.
6) OTKpBITHE PaJUOAKTUBHOCTH.
7) [InaneTapHas MOJIeTb aTOMA.
8) IlpoTrBOpeuns nuaHeTapHOU (SAEPHOM) MOJETH.
9) Atom Peszepdopmna-bopa.
10) [IpuHIIMT COOTBETCTBUSL.
11) BonHOBBIE CBOICTBA BEIIECTRA.
12) Tabmumua J1.11. Mennaeneena.
13) [IpuHIUTT AOTIOTHUTEIBHOCTH.
2.3. CmpoeHue amomHoz20 s0pa.
1) Hyxnonsl. Dueprus csi3u siapa. [edext macc.
2) enenue siaep.
3) HeynpaBnsiemas sinepHasi LieTHas peaxkiusl.
4) YnpasnseMas siiepHas LenHasi peaklus.
5) PagnoakTuBHOE U3ITy4YeHHUE.
6) TepMosiiepHBIN CUHTES.
7) BnusiHue paaroakTUBHBIX U3TyUYeHUN Ha OMOJIOTHYECKUE CHCTEMBI.
2.4. Dnemenmapnvle yacmuybl.
1) Tunsl B3auMoAeCTBYSL.
2) YacTuilbl U1 aHTUYACTHIIBI.
3) Kimaccudukanus s1eMeHTapHbIX YacTHII.
4) CrangapTHas MOJENb.
5) JIBmKeHHUE U B3aMMOJICHCTBHE dJIEMEHTAPHBIX YACTHII.
6) bonwmioit Anponnsiii Komnaitnep.
3. Cospemennsle npedcmasnenus 0 MaKkpo- U mezamupe.
3.1. Knaccuueckue npedcmasienus 0 npocmpancmee u 6pemeHtu.
1) O6bIAeHHOE TOHUMAaHUE MPOCTPAHCTBA M BPEMEHHU.
2) Tononoruyeckue U METPUIECKUE XaPAKTEPUCTUKN IPOCTPAHCTBA U BPEMEHHU.
3) Uctopus npencraBieHnuid 0 MPOCTPAHCTBE.
4) EBkimmoBa reoMeTpus.
5) HeeBkimnmoBa reoMeTpus.
6) Knnaccuueckue nmpecTaBieHHs O IPOCTPAHCTBE U BPEMEHHU.
7) 'panu1Ibl TPUMEHUMOCTH KJIACCUYECKUX TIPEICTaBIICHUI; mpobiieMa rupa.
8) [IpuHIMTT OTHOCUTEIBLHOCTH [ auiiest 1 TeOpHs JIEKTPOAMHAMUKH MakcBea.
3.2. CneyuanvHas meopusi OMHOCUMETLHOCMU.
1) IIpennocsuiku nocrpoenus CTO.
2) lloctynater CTO.
3) OTHOCUTENHHOCTDh OJTHOBPEMEHHOCTH.
4) PensaTUBUCTCKOE 3aMeJJICHHE BPEMEHH.
5) OTHOCUTENBHOCTH IPOCTPAHCTBEHHBIX PACCTOSHUM.
6) ITpocTpaHCTBEHHO-BpEMEHHOW HHTEPBAJL.
7) IIpeobpazoBanus Jlopenna.
8) Ontuueckuit 3pdexr Homepa.
9) DneKTpOMarHuTHOE MOJeE.
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10) DxcnepuMeHTaIbHOE 00OCHOBAHKE PEISITUBUCTCKOTO 3aME/ICHHS] BPEMEHHU.
3.3. Obwas meopusi OmHOCUMENLHOCU.

1) 3akons! Kerutepa.

2) 3axoH BcemupHOro TAroTeHus.

3) UnepTHas u rpaBUTAIIMOHHAS MACCHI.

4) [IpyHUIMIT SKBUBAJIEHTHOCTH.

5) I'paBUTaIMOHHOE TIOJIC.

6) ITonsarue 06 OTO.

7) lIpoctpanctBo B OTO.

8) CnenctBus OTO.
4. Buonozcuueckasa kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. Kuzns. Deomoyuonnas meopus.

Ku3zne.

1) OTauure >KUBOTO OT HEXXUBOTO. BelliecTBeHHAsi OCHOBA YKHU3HH.

2) Konmnenimy BOZHUKHOBEHUS KU3HUA HA 3eMIIe.

3) Havano >xu3Hm Ha 3emie. YCIoBUS Ha 3emie TPU BO3HUKHOBCHWM >KW3HW. Teopus
AMW. Onapuna.

4) CTpoeHue 1 pa3HOBUIHOCTH KJIETOK, HICTOPHS CO3JaHUS KIIETOYHOW TEOPHH.

Deonoyuonnas meopus.
1) Cranosnenue uaeii ssosmonn (K. Jluanei, XK.-b. Jlamapk, XK. Broddon).
2) DBomrormonHas Teopus Y. JlapBuHa.
3) 'eneruka. 3akoHbl HacaenoBanus I'. Mennens.
4) [TaneoHTONOTHYECKHE 3PBI IBOJIIOLIHH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanusayus u CuHepeemuxa.
1) Pa3zButue sxocucTeM, UX 0COOEHHOCTH M HEepapXusl.
2) 3aKOHBI 3KOJIOTUH, IPUMEPBI TIPOSBICHHUS.
3) buocdepa: rpanuisr 6uochepsl, yuenne B.J. Bepnaackoro.
4) Hoocdepa: yuenue B.1. Bepnazackoro.
5) IloHsATHS caMOOpraHu3alii U CHHEPT€TUKH.
4.3. Xumuueckue KoOHyenyuu: 960JI0YUs XUMUl, cospemenHas xumus. Ecmecmeennonayunvie
acnekmul 3K0I02UU.

Xumuueckue KoHyenyuu: 360110YUA XUMULU, COBPEMEHHASL XUMUSL.

1) DBosOIUS XUMUYECKUX 3HAHUM.

2) CoBpemeHHBIN cuHTe3. Katanus.

3) Xumuueckuii coctaB 0007I04YeK 3eMIIH.

4) IIpupoaHble 3anachl CHIPhS: HEOPTAHUYECKOE, OPTAHMUECKOE ChIPhE.
5) CoBpeMeHHbIE U NIEPCTIEKTUBHBIE MAaTEPUAIIBI.

Ecmecmesennonayunvle acnexmul 3K0102uu.
1) 'moGanbHBIC KaTacTPOQBI M SBOJTIOIIHS.
2) KinuMat mpomnuioro, HaCTOSIIEro U Oy IyIiero.
3) [MapuukoBsiii 3¢ dext. Kucnoraeie ocagaku. O30HOBBIC IBIPHI.
4) IIpobaembl sHEPrOCOSPEIKEHUS.
5. Acmpoguszuueckasa kapmuna mupa.
5.1. Bcenennas.
1) 'umoTe3a bosbimoro B3psiBa (XpOHOIOTHS).
2) OGocHOBaHUE TUTIOTE3bI BONBIIOTO B3phIBA: 3aKOH D. Xa0011a, peTMKTOBOE U3ITYUCHHE.
3) [IpoucxoxaeHne XUMUYECKUX 3JIEMEHTOB BO BceneHHoil.
4) CtpykTypa Meramupa.
5.2. Conneynas cucmema. 36e30ul.

Conneynas cucmema.
1) CoBpeMeHHBIE MPEACTABICHUS O MPOUCXO0KACHUN COHEUHON CUCTEMBI.
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2) Counniie.
3) [InaneTsl 3eMHOM TPYMIIHI.
4) I1naHeThI-TUTaHTHI.

5) Mansie Tena COTHEUHOM CUCTEMBI.
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36e30ul.

1) Pa3mepsl 1 macca 3Be31.

2) PacctosiHme 1o 3Be3 .

3) Poxnaenue 3Be3.

4) XuMHUYECKUI COCTaB 3BE3]I.

5) DHeprus 3Be3 .

6) DTamnbl YBOIOIUHN 3BE3]] PA3TMIHON MaCCHI.

7) DBOJIOIUS XUMUUECKUX 3JIEMEHTOB BO BCElIeHHOM U )KU3HB 3BE3/I.

Ilpakmuueckoe 3adanue: TOATOTOBUTH TMPE3CHTALMIO 1O OJHOMY U3  BOIIPOCOB,
PAcCCMOTPEHHBIX Ha TPAKTUYECKUX 3aHATHAX, cojepkamryro He MeHee 10 wHPOpMATHBHBIX
ClIafIoB.

4.3. Kputepuu onieHUBaHUA
3aueT BBICTABISIETCS MO pe3yibTaraM peitunra. Ecimu oOydarommiics HaOpan HEJOCTATOYHOE
KOJIMYECTBO OaJlJIOB, TO OH C/AET 3ayeT.

HIkaJjia oneHUBaHHUA AJI4 3a4eTa

YpoBun %
OCBOEHUS AkageMu4| OCBOEHMS
HHAUKATOPOB OcHOBHBbIEC NPU3HAKH BbI/IeJIeHHS] YPOBHS ecKas (peiiTUHT
AOCTHKEHUS OlleHKA oBasi
KOMIIeTeHIN I OIleHKA)
ChopmupoBan | CTyaeHT moKa3ajd JOCTAaTOYHO NMPOYHBIC 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TIOJIOKEHUH y4eOHOW JMCIUILINHEI,
YMEHHE CAMOCTOSITEIBHO pEIIaTh KOHKPETHBIE
MPAKTUYECKUE 3a7a4H, MpelyCMOTPEHHBIE
paboueii mporpamMMmoi, OpPUEHTHPOBATHCS B
PEKOMEHJOBAHHOW  CHPABOYHOM  JIMTEpATypE,
YyMEET  IPAaBWIbHO  OLEHUTh  IOJyYEHHBIE

PE3yIbTATHL
He I[Tpu oTBETE BHISBUIIMCH CYLIECTBEHHBIEC MPOOETHI B He meHee 50
c(OPMHMPOBAH | 3HAHMSAX  OCHOBHBIX  TIOJIOXKEGHUH  y4eOHOHM | 3a4TeHo
JUCLUIITUHBI, HEyMEHUE C HOMOILBIO

IPEnoaBaTess INOIy4YUTh IPABUIBHOE pELICHHE
KOHKPETHOW MPaKTUYECKOM 3aJauyd W3 4uClia
NpeyCMOTPEHHBIX pabouell mporpammoil yueOHoi
JMCLUILIMHBL.

4.4. Meronnueckue yka3zaHus 10 IIPOBEIEHUIO IPOLEAYPHI IPOMEKYTOUHOMN aTTECTALIUU

1. Cpoku mpoBeneHHs] IpoLeaAypbl OLEHUBAHMS: Ha MOCJIEIHEM 3aHiITUU 1o npeamery. Ecnu
oOyyaroIuiicss Mo pes3yjbTaTaM PEHTHHIOBOM CHCTEMbl HE HaOUpPaeT HYXKHOE KOJIUYECTBO
0aJuI0B, TO CAAET 3a4YeT COIJIACHO TPEOOBAHUSM.

2. C6op, o0paboTKa M OLIEHMBAHHE pPE3YJIbTATOB MPOMEKYTOUHOW AaTTECTAllMU IMPOBOAUTCS
npenojaBaTesieM, BeAyIIUM TUCIUILINHY.

3. IIpenbsiBiacHNE pe3ynbTaTOB OLIEHUBAHUS OCYILIECTBIIAECTCA: 10 OKOHYaHUM OTBETAa CTYJEHTA U
(ukcupyercs B 3a4€THON KHUKKE U 9K3aMEHAIlMOHHOHN BEJOMOCTH.

4. Ilpy HaMUYMU MHCBMEHHBIX OTBETOB OOYYAIOLIMXCS, MOJYUYEHHBIX B XOJ€ K3aMEHAIlMOHHOMN
CECCUU, MaTepUaJIbl XPaHATCS B TEUEHUE MECsLA [10CIIE 3aBEPIICHUS CECCUU Ha Kadeapax.

5. Ilopsiiok BBIMOJIHEHHWST M 3allUTHl KypcoBOM paboThl periameHTHpoBaH «llomoxenuem o
KypcoBoii pabore ®I'BOY BO «I'nma3oBckuil rocy1apCTBEHHbIN ME€JarorHuecKuii HHCTUTYT
umenu B.I'. KoposneHko».

6. CuuTarh, YTO MOJIOKUTEIBHBIE PE3YJIBTATHI IPOMEKYTOUHOTO KOHTPOJISI CBUJIETENILCTBYIOT 00
YCIIEIIHOM Tporecce (POpMUPOBAHMS YKA3aHHBIX KOMIETEHIIMA U MHIUKATOPOB JTIOCTHXKEHUS
KOMIIETEHIIUH (3TarnoB (OpMHUPOBAHUSI KOMIIETEHIUH).
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5. Coaep:kaHue OLEHOYHBIX CPEICTB /IJIsl MPOBEPKHU C(POPMUPOBAHHOCTH
KOMIETEHIUI 1 MHIUKATOPOB JTOCTHKEHUST KOMIIeTeH i
(MOCTUTOTOBBII KOHTPOJIb) U KPUTEPUHU UX ONlEHUBAHMS

3agaHus 1019 NPOBePKHM KOMIIETEHUMH U UHIAMKATOPOB JAOCTHKeHMs KomnereHunu: YK-1:
NyK-1.1.,, UVK-1.2., UYK-1.3.

Kog kommrerenmun | YK-1

dopmyaupoBKa CriocobeH OCylIecTBIATh MOWUCK, KPUTHYECKUH aHalIM3 W CHUHTE3

KOMIIETCHIIUU UHQOpPMALMY, TNPUMEHATh CUCTEMHBIH MOJAXOA JUISL  pEIICHUs
IIOCTABJICHHBIX 3aJa4

HNunukarop NVYK-1.1. JlemMOHCTpHpyeT 3HaHME€ OCOOCHHOCTEH CHCTEMHOIO H

JOCTIDKEHUS KPUTUYECKOTO MBIIIUIEHUS, apryMEHTUPOBAHHO (popMHUpyeT cOOCTBEHHOE

KOMITETEHIIUU CYXJIEHHE U OLIEHKY MH(opMaIyu, MpuHIMaeT 000CHOBaHHOE PEIlIeHHE.

NYK-1.2. [Ipumenser norudeckue GOpMbl M MPOLEAYPHI, CIIOCOOCH K
pedIeKCUM 1O TMOBOJY COOCTBEHHOW W UYyXOH MBICIHTEIHHON
JeATEIbHOCTH.

NVYK-1.3. Ananuzupyer UCTOYHUKU UHQOPMAIK C LEJIbIO BBISBICHUS
UX NIPOTUBOPEUYUI U IOMCKA JOCTOBEPHBIX CYXKACHUM.

Bpewms BeinonHeHus 3ananuii: He Oonee 30 MUHYT

1. Huxonaii Konepnuk npeanoxun mojiens COMTHEUHON CUCTEMBI, KOTOpasi Ha3bIBAETCS:
a) reolLIeHTpUYECcKas;
0) reMOLIeHTpUYECKas;
B) aHTPOIIOLIEHTPUYECKAS;
I) TaJlakKTUYecKasl.
2. KBaHTOM CBeTa sBJISIETCS:
a) DJICKTPOH;
0) anpon;
B) (hOoTOH;
T') JIETITOH.
3. [loctynatsl crienuanbHON TEOPHUH OTHOCUTEIBHOCTH CPOPMYITUPOBA:
a) M. ®dapaneii;
0) I'. lanmneit;
B) 1. HptoTOH;
r) A. DUHIITEHH.
4. KoHuenuus, B COOTBETCTBUM C KOTOPOH JKM3Hb Ha 3eMJle 3apoJuiach Oyarogapsi 3aHECEHUIO
13 KOCMOCA, Ha3bIBAETCS:
a) TeOpus MAaHCIIEPMUU;
0) Teopus CaMOIIPOU3BOIBLHOTO 3aPOKICHUS;
B) TEOpHsI OMOXUMUYECKON IBOJIOLINH;
I') KpEalMOHU3M.
5. HaunGomnpIryro yacTh BeliecTBa BO BeeneHHON COCTABISIIOT /1Ba DJIEMEHTA!
a) KPEMHUH U YTJIEPOI;
0) yriepon u BOJIOPOS;
B) KUCJIOPOJ U TEJIUI;
I') BOAOPOJ U TEeJINH.
6. YCcTaHOBUTE COOTBETCTBHE MEXKAY KapTHHAMH MUpPa U 3aKOHAMU, TPUHILIUTIAMHU:

1 | Mexanuueckas a) | [Ipuamun nHeonpeneneHHoctH [ elizenbepra

2 | DnexTpoauHaMHuYecKast 6) | 3akoH BcemMupHOTo TArOTEHUS

3 | PenstuBucTckas B) | 3aKOH JIEKTPOMarHUTHOM WHIYKIIHH

4 | KBanTOBO-CTaTHCTHYECKAS r) | IlocTynatel cienualbHON TEOPUHM OTHOCUTEIBHOCTH
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7. YCTaHOBUTE COOTBETCTBUE MCKAY YUCHBIMH U HAYYHBIMH JOCTUKCHUSAMMU:

1 | .. Menneneen a) | 3aKOHBI HACIEAOBAHUS

2 | I'. Mennens 0) | [lepronuyeckas 3aBUCUMOCTH CBOHCTB XMMHYECKHX 3JIEMEHTOB
OT 3apsJIOB siApa

3 | Y. JapBuH B) | Knaccuduxarnus pacteHuit 1 AKUBOTHBIX

4 | K. JIuanei r) | OBOJIIOIMOHHAS TEOPUS: U3MEHUYUBOCTbD, HACIEICTBEHHOCTD,
€CTECTBEHHBIN 0TOOD

8. Ilpakxmuyeckoe 3adanue. J{1s1 KaX10T0 pUCYHKA BBIOEpUTE MPABUIBHOE HAa3BaHUE. YKAXKHUTE
HOMEp PUCYHKA B CTPOKE C MOAXOISIINM K HEMY Ha3BaHUEM.

|Mo,qenb|—-—| Cnepncteust |

—
| ¢3K?II_|<—| 3KcnepmmeHT|

Ha3BaHue Homep pucyHka
OnbIT 10 HAOTIOACHUIO DIIEKTPOMATHUTHOW WHAYKITUU
Mogenb atoma Pesepdopaa

[{uks1 HaAy4HOT O MO3HAHUS

['paden

[TapHuKOBBIHA d3PPeKT

HeonHOpoIHOCTh PaiMOaKTUBHOIO U3JTyUEHUs
Momnexkyna JJHK

JeneHnue aroMHOrO sipa

Kitou k tecry:

Homep 1 2 3 4 5 6 7
BOINpoca

Howmep 6
IIPABWJIBHOTO OTBETA

w
H
o
H
N
| I |
[ I I -~ B )
A~ LN -
[ I |
w e O
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Kittou k mpakTuueckomy 3a/1aHuio (PEeICHUIO MPAaKTUYECKOM 3a/1a4n):

HaszBanue

Homep pucynka

OmnbIT 11O Ha6J'IIO)1€‘HI/IIO SHGKTpOMaFHHTHOﬁ HHAYKIOWH

Moguens atroma Pesepdopaa

HI/IKJ'I HAay4YHOI'O IMMO3HAHUA

['paden

ITapHukoBbId dhdexT

HeonHOpoAHOCTh paAMOAKTUBHOTO H3TyUYECHUS

Momnexkyna JJHK

J_ICJ'ICHI/IG dTOMHOTI'O sgapa

N[ WO |— |

Kpurepun onenuBanus:

Kaxxapiit uHAMKATOP TOCTHXKEHHUSI KOMIIETEHIIMHU olleHnBaeTcs B 10 O6anios:
® TecroBoe 3amanue onenuBaercs B 10 6ayioB (0TBET Ha Bonpoc Tecta cTouT 0 uiu 2 0ana);
® 3anmaHus Ha cOOTBEeTCTBUE OlleHHBaIOTCs B 10 OamnoB (kaxkaoe oneHuBaercs 0-5 6anioB)

5 6ayIoB — MOJHOCTHIO MPABUIILHO HAWJICHHBIE COOTBETCTBUS;
4 Ganna — TpU MPaBHIIBHBIX COOTBETCTBHS;

3 Gajuta — iBa MPaBWIBHBIX COOTBETCTBHS;

2 Gana — 0O/IHO PABMIIBHO COOTBETCTBHE;

1 Gann — oTCyTCTBHE NMPaBUIIBHBIX COOTBETCTBUI;

0 6anIoB — HE MPUCTYTANT K BHITOJHEHUIO 3aJaHNUS;

e Kaxzaoe npakTuyeckoe 3ajaHue oneHnBaercs B 10 6amios:

10 6amioB — CTyACHT MPAaBUJIBHO BBIMOJHUI MPEATIOKEHHBIE 3a/1aHUsI HA OCHOBE
M3YYECHHOW TEOPHUH, METOJIOB, IPUEMOB, TEXHOJIOTHUI;

8 0aJIoB — CTYJIEHT CIIOCOOCH MPUMEHSATH MOJYyYeHHbIE TEOPETUUECKHE 3HAHUS B
MPAKTUYECKOW  JICSITENBHOCTH, pEelaTh THUIOWYHBIE 33Jaud HA  OCHOBE
BOCIIPOM3BEJICHUS CTAHAAPTHBIX QJITOPUTMOB, TPH BBINOJHEHUH 3aJaHUMN
JIOITYCKaeT HE3HAUYUTEIHHBIC OITUOKHY;

6 0aJIOB — MPH BBHITTOJTHCHUH 3aaHUs JOMYIIICHBI TPYObIC ONTHOKH;

0 GayTOB — CTYJICHT HE BBHITIOJHUII 33JJaHUC.

OHCHKa 3aBHUCHUT OT IIPOLCHTA BBINTOJIHCHUA BCCX SaHaHHﬁ.

IIIkana oneHUBAHUSA C(l)OpMHpOBaHHOCT]/I KOMIICTCHIIUUN U UHAUKATOPOB

JOCTUKEHUA KOMIICTCHIIUN
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YpoBuu
P %
OCBOEHHUA
AkaneMudec| BLINOJIHE
HHAMKATOPa (0B) | OCHOBHBIEC IPU3HAKHU Bbl/IeJICHUS] YPOBHS
. Kasi OlleHKA | HHUS Bcex
AOCTHIKEHU I o
. 3a/1aHuUii
KOMIeTeHI Ui
IToBeiieHHbIN | Britouaer HukecTosuil ypoBeHb. YMeHue |  OTiau4HO 90-100
(BBICOKUIN) CaMOCTOSITEJIBHO ~ NPUHUMATh  pEIICHUE,
pemath mpoOsieMy/3a1ady  TEOPETUYECKOro
WM TPUKIAJHOTO XapakTepa Ha OCHOBE
M3YYEHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHH.
ba3zoBbrit Bxmrouaer HUKECTOSIINI ypoBeHb. | XOpoIilo 70-89
CrnocoOHOCTh coOuparsb,
CHCTEMaTU3MpOBaTh,  AHAJIM3UPOBATH U
IPaMOTHO HCIIOJIb30BaTh HMH(pOpPMALMIO U3
CaMOCTOSTEIIEHO HalJICHHBIX
TEOPETUUYECKUX UCTOYHUKOB u
WUIIOCTPUPOBAaTh ~ MUMHU  TEOPETUYECKUE
MOJIOKEHUS WM OOOCHOBBIBATH TPAKTHKY
PUMEHEHHUS.
YnosnerBoputenbH | U3noxkenue B mpeAenax 3amad  Kypca | YIOBIETBOD 50-69
BIN TEOPETUYECKOT O u MIPAKTUYECKOTO |  HUTEJIBHO
KOHTPOJIMPYEMOI'0 MaTepuaa.
Henocratounsiit | OTcyrcTBue npusHakoB | HeymoenerB | menee 50
YJIOBJIETBOPUTEIBHOIO YPOBHSI. OpUTEIbHO

CuuTarh, YTO TOJOXHUTEIHHBIC PE3YJIBTATHI TOCTUTOTOBOIO KOHTPOJSI CBHJIETEILCTBYIOT 00
yCHemHoM Tpolecce (GpopMupoBaHUS KOMMETEHUUHU (M) U uHAMKATOpa (OB) JOCTHIKEHUS
koMmrieTeHmu (i) (dTama QopmupoBaHUS KoMMeTeHIMH). Ecim oOyJarommiics MOTyqui
OLIGHKY «HEYJIOBJIETBOPUTEIHHO», TO CUUTATh KOMIETEHIIMIO HE C(HOPMHUPOBAHHON Ha TAHHOM
stane. [Ipu moy4eHnn OICHOK «yIOBICTBOPUTEILHOY, «XOPOIIOY WIHA «OTIHYHOY» CUHTATH, YTO
mpoBepsieMasi KOMIETeHIUsl chOPMUPOBaHA HA JOCTATOYHOM ypPOBHE.

Memoouueckue ykazanus 015 NPposepKy 0CMAMOYHbIX 3HAHULL

1. Cpoxu npoBeJieHHsI MPOoLeTypbl OLEHUBAHU: 10 IpadUKy JeKaHaTa.
2. Coop, 00paboTka M OLIEHUBAHHE pE3YJbTATOB IIOCTUTOTOBOIO KOHTPOJIS HPOBOIUTCA
IIPENOoIaBaTeIeEM 110 PACIIOPIKEHUIO JKaHATa.
3. IlpenbsiBneHNe pe3ylbTaTOB OLICHWBAHMSA OCYILIECTBIISIETCS B TEUEHUE HENEIM I0CIe
MIPOBEICHUSI KOHTPOJBHOTO MEPONpUATHs, OQOpMIIsieTCS B BHIEC OTYETa U XPAHHUTCS B
JieKaHaTe B TE€YEHUE BCEro Cpoka o0yuyeHus o0ydaroIerocs.
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