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1. He.]'lb H 331291 U3YYCHUA JUCHUIIJIUHBI

1.1. lHeab 1 32124y U3yYeHUS TUCHUATIINHbBI

Lenv Oucyuniumsi — GOPMHPOBAHUE CpPEACTBAMHU ECTECTBEHHOHAYYHOH KapTUHBI MHUpa
YHHBEPCATbHONW KOMITETCHIINH, XapaKTePU3YIOMIEHCS CHOCOOHOCTBIO OCYIIECTBISATH MOUCK,
KPUTHYECCKHUI aHaIW3 M CHHTE3 MH(OpMAIMH, MPUMEHSITh CHCTEMHBIH MOIXOM U pPEHICHUS
MOCTAaBJICHHBIX 3a]1a4.

3adauu oucyuniumnol:

1) u3yuntb, OOOOIUTHP W  CHUCTEMATH3UPOBATh OCHOBHBIC TIOHSATHS  COBPEMEHHOTO
€CTEeCTBO3HAHUS, CHOPMHUPOBATH OOIIME TIPEACTABICHUS O pE3yJbTaTax HCCIEIOBaHUS
MHUKpPO-, MAKpPO- U METaMHpa;

2) yCBOUTh OCHOBBI METOJa HAyYHOTO [IO3HAHWS, CHUCTEMHOTO TIOJXO/a, IPHHIUIIBI
KPUTHYECKOTO aHaJIM3a U CUHTE3a MHPOPMALINH;

3) paccMOTpeTh MECTO M pOJIb YellOBeKa B IMPHUPOJE, B3aUMOCBS3b €CTECTBEHHOHAYUYHBIX M
TYMaHHUTAPHBIX 3HAHH;

4) pa3BuUTh  CIIOCOOHOCTHM TPUMEHEHHUS €CTECTBEHHOHAYYHBIX 3HAHUW HM YMEHHHA B
npoeCCUOHATIBHOM IeATETFHOCTH U B IOBCEAHEBHOM KU3HM;

5) dopmMupoBaTE yMEHHS NPUMEHSTH JOTWYecKHe (GOpPMBI U TPOLEIYPHI, CHOCOOHOCTH K
peduiekcuu 1O TOBOJY COOCTBEHHOHW W YYXOW MBICIUTEIBHON JEATEIBHOCTH;, YMEHHSI
aHajgM3a HCTOYHUKOB HH(GOpPMAIMU C LENbI0O BBIABICHUS HMX MPOTHBOPEYMH M TOMCKA
JOCTOBEPHBIX CYXKJIEHHH; yMEHUS (HOpPMYyITUPOBKH COOCTBEHHBIX CYXIECHUH W TPHHATHUS
000CHOBaHHBIX pELICHUH.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHMs] MO AUCUUILJIMHE, COOTHECEHHBIX
€ YCTAHOBJIEHHBIMU MHAUKATOPAMHM /I0CTHKEHHUS KOMIIeTEeHINIH

Kog xommerenmun | YK-1

dopMyanpoBKa Crnoco0GeH OCyIIeCTBIATh TOUCK, KPUTUYECKUH aHalu3 U CHHTE3

KOMIIETEHIINH UHQOpPMALMK, TNPUMEHATh CUCTEMHBIH TMOIXOA  JUISl  peIIeHUs
TIOCTaBJICHHBIX 33Ja4

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

JOCTUKECHUS KPUTUUYECKOTO MBIIIJICHUS, apr'yMEHTUPOBAHHO (hOpMUpYyET COOCTBEHHOE

KOMIETEHIINH CYXKJICHUE U OLIEHKY MH(OpMaIiK, IpruHUMaeT 000CHOBAaHHOE PEILECHHE.

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

NVYK-1.3. AHanusupyer UCTOUHUKU MH(OPMAIMK C LIETbIO BBIBICHUS
UX NPOTUBOPEYNH U ITOMCKA TOCTOBEPHBIX CYXKIACHUM.

1.3. BocnnuraTesibHas padora

Hamnpasnenue
BOCIHUTATEIHHOU PabOTHI
HAy4HO-UCCIICIOBATEIbCKAs | MEJarOTHYECKUH, | BBICTYIICHHUE C JOKIJIAIOM
paboTa 00yJarIIMXCs COMNPOBOXKACHUS

Tunel 3a1au ®opmbl paboThI

TpaXXIaHCKOC BOCIIUTAHUC HHTCPAKTUBHOC O6CY)K,I[GHI/Ie JOKJIaA0B Ha
IMPAKTUYCCKOM 3aHATUH

1.4. MecTO TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrPaMMbl

HucuunnuHa «EcTecTBeHHOHayuyHass KapTHHA MHpPa» OTHOCUTCS K 00s3aTeNbHOM YacTh
y4eOHOoro miaHa. TpeOoBaHHsS K MPEIBAPUTEIHHOM TMOATOTOBKE OOYYAroIIerocs: 3HAHUSA IO
¢usuke, XUMUU U OHOJIOTMU B OOBEME IIKOJIBHOrO Kypca. IIpy OCBOEHHHM JUCHMITIUHBI
HCIOJIB3YIOTCA 3HAHUWA, IIOJYUYCHHBIC TIPpH MU3YUYCHUU JHUCHUIIJIMHBI «I/ICTOpI/IH Poccuny.
I[I/ICL[I/IHJII/IHa BHOCUT BKJIal B H3YUYCHHC MeTOHOHOFHqGCKOﬁ YaCTH TYMAaHUTApHBIX H
€CTECTBEHHOHAYYHBIX JUCIUIUINH.



1.5. OcoGenHocTH peau3auuu TUCHHILIMHBI

JlucruminHa peanu3yeTcsi Ha PyCCKOM SI3bIKe.

2. O0beM TUCHUIIIHHBI

N3 Hux
Bcero A
Buz yue6HO# paboTHI IO ceMecTpam 3aYETHBIX KajIeM. B dopme .
& UTHALL 4acel MPAKTUYECKOMI
MMOJITOTOBKH
OO01mas TpyA0eMKOCTh AUCIIUTUIMHBI 2 72
CEMECTP 3
KonrtakTHas paboTa ¢ npenoaBaresaem:
AynuTopHbIe 3aHATHUS (BCEro) 36
3aHATHS JIEKIIMOHHOIO TUIIA 16
JlaboparopHbie pabOTHI —
3aHATUSL CEMUHAPCKOIO TUIIA -
[IpakTHyeckue 3aHATUA 16
KCP 4
CamocrosTenbHas pabora 00yJaromuxcs 36
Bun npomexyTouHOM arTecTanuu: 3a4er 0
3. Conep:xxanue QU CHUTIIAHBI
3.1. Pa3fesibl AMCHMILIMHBI U BUABI 3aHATHH (TeMaTHYeCKUM IJIaH 3aHATHI)
Pa3pgesnbl v TEMbI IUCHUIIIINHBL | Bcero | Ayn | Jlex [JIa6 [Ip [Cem | KCP | CP
1. Cmanognenue ecmecmeeHHOHAYYHOU KAPMUHBL MUpA
1.1. Hayunoe mo3HaHHWE  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 IKU3HU
COBpeMeHHOro  ofOmiecTBa.  Pa3Butue 4 2 2 2
ATOMUCTHUYCCKHUX IMPCACTABJICHUU.
2.2. CtpoeHue aToma. 10 5 4 1 5
2.3. CtpoeHne aTOMHOTO sifipa. 6 3 2 1 3
2.4. DneMeHTapHbBIE YaCTHITBI. 4 2 2 2
3. Cospemennvie npedCmasieHus 0 MaKpo- u me2amupe
3.1. Kiaccudeckue TmpeACTaBICHUS O 6 3 2 | 3
MIPOCTPAHCTBE M BPEMEHH.
3.2. CriermasisHasi TeOpHst OTHOCHTEIIFHOCTH. 6 3 2 1 3
3.3. O0m1as Teopyst OTHOCHTEILHOCTH. 4 2 2 2
4. Buonoeuyeckas xkapmuna mupa. Xumuyeckue KOHyenyuy
4.1. XXu3Hb. DBOJIONMOHHAS TEOPHSL. 4 2 2
4.2. buocdepa, HoOChEpa 1 LMBUITU3ALIHS. 4 5 ) >
CamMoopraHu3aiys 1 CHHepreTHKa.
4.3. XumMuyeckue KOHLEIIUH: 3BOJIOLUS
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

Jlexnus 1.

Tema: EcrecTBeHHble HAyKHd B JKU3HHM COBPEMEHHOro oOmlecTBa. Pa3BuThe aTOMMCTHYECKHX
MPECTaBICHUM.

Kpamkas annomayus x nekyuu.

Ecmecmeennvie HayKu 6 HCU3HU COBPEMEHHO20 00Uecmed.

1) EctecTBeHHbIE, TEXHUYECKHE, TYMaHUTAPHBIE HAYKH.

2) EnuHCTBO MHpa MPUPOIBL.

3) UnTerpauus Hayk.

4) EcTeCTBEHHOHAayYHOE MBILIICHHE.

5) Hayunsrit MeTO/ TO3HAHUSI.

6) Posib ecTecTBeHHOHAYYHBIX JJOCTHXKEHHHM B HCTOPUU M KOHKPETHOM KHU3HH YeJIOBEKa.
7) [IpeameT ecTecTBO3HAHUS.

Pazeumue amomucmuueckux npedcmagieHuil.

1) 3aposkaeHre aTOMUCTUYECKUX MPECTaBIEHUI B aHTUYHOM HayKe.

2) Atomuctuka B HoBoMm BpemeHH.

3) PazButue aTOMUCTUYECKHUX MTPE/ICTABICHHUI B COBPEMEHHOI HayKe.

4) IlpsiMmoe MOJTBEPXKAECHUE UIEH ATOMU3MA.

5) MonexkynsapHO-KHHETUYECKAsi TEOPHSI.

Jlexusa 2-3.

Tema: CtpoeHue aTroma.

Kpamkas annomayus x nexyuu.

1) UccnenoBaHue siBIE€HUS AJIEKTPOJIN3A.
2) Katonnbie nyuwn.

3) DnekTpoHHast TEOPHsI METAILIOB.

4) Teopuu CBETOBBIX SIBJICHUH.

5) PentrenoBckue jty4u.

6) OTKpBITHE PATUOAKTUBHOCTH.

7) IlnanerapHas MOJieJIb aTOMa.

8) [IpoTtuBOpeuns mIaHeTapHoOU (SACPHOM) 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. [Jedext macc.

2) Jenenwue siaep.

3) HeynpaBnsiemas sinepHasi LieTHas peaKiusl.

4) Yupasinsiemas siiepHas LIeTHast peaKiusl.

5) PannoakTuBHOE M3ITyUYCHUE.

6) TepMosiiepHBIN CUHTES.

7) BnusitHue paaroaKkTUBHBIX W3NTyUYeHUN Ha OMOIOTHYECKUE CUCTEMBI.

Jlexmus 5.

Tema: DneMeHTapHbIE YaCTHULIBI.
Kpamxas annomayus x nexyuu.
1) Tumnbl B3auMOI€HCTBHUSL.



2) YacTHIlbl U aHTUYACTHIIBI.

3) Knaccudukanus sneMeHTapHBIX YaCTHII.

4) CrangapTHas MOJICTIb.

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

Jlekus 6.

Tema: Knaccuueckue MpeacTaBIeHHs O IPOCTPAHCTBE U BPEMEHH.

Kpamkas annomayus x nexyuu.

1) O6bIIeHHOE TOHMMaHUE POCTPAHCTBA U BPEMEHHU.

2) Tomonoruyeckrue U METPUIECKHE XapaKTEePUCTUKN MIPOCTPAHCTBA U BPEMEHHU.
3) Ucropus npencraBieHuid 0 MpOCTPAHCTBE.

4) EBkuoBa reoOMeTpHsl.

5) HeeBknunoBa reomeTpus.

6) Knaccuueckue mpencTaBieHus O IPOCTPAHCTBE M BPEMEHHU.

7) 'paHu1lbl TPUMEHUMOCTH KJIACCUYECKUX TIPEICTAaBIICHUI; MpobiieMa sdupa.
8) [Ipuniun oTHOCUTENBHOCTH ["anuies u Teopust SJIEKTPOAMHAMUKN MakcBea.

Jlexuus 7.

Tema: CnenuanbHas TCOPUSI OTHOCHTEIHHOCTH.
Kpamkas annomayus x nexyuu.

1) [peanoceunku nmoctpoenus CTO.

2) Ioctynater CTO.

3) OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.

4) PenaTUBUCTCKOE 3aMeIJICHUE BPEMEHHU.

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

7) IlpeobpazoBanus Jlopena.

8) Onrrueckuii apdexr Jlorepa.

9) DreKTpOMarHuTHOE TOJIE.

10) DkcniepruMeHTaIbHOE 000CHOBAHHE PENATUBUCTCKOTO 3aMEJICHUSI BDEMEHH.

Jlexuus 8.

Tema: O611ast TEOPUSI OTHOCUTEIBHOCTH.
Kpamxasa annomayus x nexyuu.

1) 3axons! Kemuiepa.

2) 3axoH BcemupHOro TAroTeHuU.

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

5) I'paBuTalinoHHOE MOJIE.

6) [Monsarue 06 OTO.

7) IIpoctpancto B OTO.

8) CnenctBus OTO.

3.3. 3aHATUSA CEMUHAPCKOI0 THIIA

VY4eOHBIM IJITAHOM HE IPEyCMOTPEHBI

3.4. [IpakTHyeckue 3aHATHSA
CEMECTP 3

Ha nepBom mnpaktnueckoMm 3aHsaTuum 1o TeMe «HayuHoe moO3HaHWE SIBIEHWM NPUPOJBI.
CraHOBJIEHHE Hay4yHOIO €CTECTBO3HAHMS» IIPENOJaBaTelb Ha KOHKPETHOM IIpUMEpE
ITOKa3bIBAET, KAK JIOJKHBI BBIITOJHATHCSA W JOKJIAJBIBATHECA PE3YJIBTATHl BBINOJIHEHUS 3aJaHUU.
Ha sToMm 3aHsTHM OH cOOOIIAaeT CTy/AEHTaM MEepedyeHb 3aJaHuil Ha ClEAyIollee 3aHATHE U 110



KaX/I0MYy 33/IaHUI0 Ha3HayaeT AoKjaaduka. [Ipu moAroroBke K MpakTHUECKOMY 3aHITHIO BCE
CTYZICHTBI TPYIIIBI BBIMOJHSIOT BCE 33JaHUS M MO KaXIOMY H3 HUX COCTAaBIISIFOT KOHCIIEKT
oobemMoM He Ooisee 0,5 crpanuubl. J{OKIaquMKU MOMHUMO 3TOTO TOTOBSIT BBICTYIUICHHS IEpen
ayJIUTOpHUEH, KOTOpbIe HE MPEIOoNIaraloT UCTIOIb30BaHUs KOHCTICKTOB M MHBIX 3amucei. Llenpro
NPAaKTUYECKUX 3aHATUH SBISETCA YIIyOJieHHEe 3HAHUH METOJ0B KPUTHYECKOrO aHaiu3a |
OLICHKM HAyYHBIX JIOCTIKCHHWH, a Takke (OPMHUPOBAHWE YMEHHUH OCYIIECTBIATH ITOMCK
uHpopManuy, cobupaTb M 0000maTh (akThl, OTHOCALIMECS K MNpodecCHOHATBHON
nestenbHOCTU. [locnmemyromme 3aHATHS TPOBOAATCS IO TAKOMY K€ IUIaHy, HO BMECTO
MpernoiaBaTess pe3yJIbTaThl BHIIOIHEHUS 33/1aHUH MPE3CHTYIOT TOKJIQTUUKH.

[TpakTrdeckoe 3austue 1.

Tema: HayuHoe no3Hanue siBjieHU# npupoasl. CTaHOBJIEHNE HAYYHOT'O €CTECTBO3HAHMUS.

Ilepeuens 3a0anui:

Hayunoe nosnanue sagnenuti npupoosi.

1) VsicHuTe TOTUKY HAYYHOTO TTO3HAHMUS SIBJICHUS MIPUPOJIBI HA KOHKPETHOM MIPUMEpE.

2) Kpatko oOmummMTe HCTOPUIO OTKPBITUS WM HWCCICAOBAHHMS MAarHUTOB W MAarHUTHOTO TOJIS,
aKKypaTHO c/ienaiiTe HeoOX0IMMBbIE UILTIOCTPAIUH.

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

4) IlpuBenute MpuMepbl MPUMEHEHUS MAarHUTHBIX SIBJICHUI B COBPEMEHHBIX TEXHOJIOTHSIX.

Cmanognenue Hay4Ho20 ecmecmeo3HaHUsL.

BauMarenbHO mpociyiiaiTe, 3aKOHCIEKTUPYUTE U MPOAHATIM3UPYUTE paccKa3 MpenoaaBaTess,

chopMynupyiTe U 3a1aliTe BOMPOCHI.

1) 3apoorcoenue nayumvix 3umanuii (IV-II meic. 0o n.3.). IlpencraBbTe pe3ynbTaThl H3yUYEHUS
COBPEMEHHOT0 MH()OPMAIIMOHHOTO MPOCTPAHCTBA MO MpoOIeMe 3apOXKACHUS HAYUHbBIX 3HAHUI.
Craenaiite KpaTKoe CTPYKTYPHUPOBAaHHOE COOOIIEHHE O €CTeCTBEHHOHAYYHBIX JIOCTH)KEHHSX
Meconoramun, Erunta, Uanuu, Kuras. Ykaxute ucnonb3oBaHHbIe HCTOUHUKY UHPOPMALIUH.

2) Hauanvuetii sman pazeumusi anmuunou Hayku (I mwic. 0o u.3.). TlpeacraBpTe pe3ynbTaThl
W3Y4YEHHUS COBPEMEHHOTO HH(POPMAIIMOHHOTO TMPOCTPAHCTBA, COAEPXKAIIETO CBEACHUS O
Ha4yaJlbHOM 3Tale pa3BUTHUsS aHTUYHOM Hayku. Crenaiite 0030p AOCTHXKEHUN HaTypasbHOMN
¢unocopun, acTpoOHOMHUH, MaTeMaTUKH B YyKa3aHHbIH mepuon. Oxapaktepusyiite
€CTECTBEHHOHAYYHbIE B3TJIsAIbI 3eHOHa, [Iudaropa, [Tnarona.

3) Ecmecmeosnanue Apucmomens. IlpenctaBpTe pe3ynbTaThl MOUMCKa UHGOPMAIIUU O PA3BUTHH
W CUCTEMAaTH3allMM 3HAHUH, NMPHUBEIUTE TPUMEPHI B3TJSIOB APHUCTOTENS Ha MPOIECC
MO3HAHUS, IBHKEHUE, MAaTEPUH U T.1I.

4) Ecmecmeosznanue 6 III-I 6 00 w.5. (annunckuii nepuod). OxXapakTepuzyWTe IOCTHUKEHUS
Anexcanapuiickoil mkonsl: EBkinaa, Apxumena u ap. [lpuBennte KOHKpEeTHBIE TPUMEPHI
JOCTHKEHHUM YUYEHBIX.

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

[IpakTrueckoe 3ansTue 2.

Tema: EcrectBo3nanue B Cpennue Beka 1 HoBoe Bpemsi. DKCrieprMeHTalIbHOE €CTeCTBO3HAHUE.

Ilepeuenv 3a0anuii:

1) Perucuosnwviti sman pazeumusi ecmecmeosnanusi. OXapakKTepu3yuTe W MPOUIUTFOCTPUPYHTE
MpUMEpPaMU CXOTACTUYCCKUHN TUT MBIIUICHUS. Y KOKUTE TPHYUHBI yIaJKa HAyKH B 3armaTHOM
EBporie. HazoBuTe uepThl pa3BUTUS E€CTECTBEHHBIX HAyK B TIEPUOJ CPEAHEBEKOBBS.
Packpoiite mpennochUIKU B 3HAYCHHUE MOSBICHHSI YHUBEPCUTETOB M POJIH PA3BUTUS TCXHUKH
JUISL HAyKU. Y KaKUTe Hay4dHbIe B3IUsaabl P. bakoHa.

2) Ilpeonocoviiku u ocobenHocmu pazeumusi HAyKu cpeoHesekosozo Bocmoka. Cpenairte
CTPYKTYpPUPOBAHHBIN M0 00JacTsIM 3HaHUA (MaTeMaTUKa, aCTPOHOMMUS, MEXaHHUKa, MEAUIIMHA



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

3) Ecmecmeosuanue snoxu Bospooicoenus. TlpoaHanu3upyite NpeanoCchbUIKM U CYyTh Hay4YHOM
pesomornu ~ H. Konepuuka.  Oxapakrepusyiite  (akThl, MHOCITY)XMBIIHE  OCHOBOMU
TeIIMOIICHTPUYECKON UIeH, MUPOBO33peHUecKkoe 3HaueHue padot H. KomepHuka.

4) Bopvba 3a cenuoyenmpuyeckyio cucmemy mupa. [Ipoananusupyiire uaer0 MHOKECTBEHHOCTH
IUIAHETHBIX cucTeM B OeckoHeuHol Bcenennoit (/Ix. bpyno). [laiite dopmyiaupoBku u
POMILTIOCTPHUpY#TE pucyHkamu 3akonbl M. Keruepa. Kpatko usnoxxure Ouorpaduu y4eHsIx.

5) Pazeumue mexHuxu 6 nepuoo CpeoHeseKobs — NPeOnOCHLIKA IKCHEPUMEHMANbHO2O
ecmecmeo3nanus. KOHKpeTHbIMH TpuMepaMu OOOCHYHTE€ TO, 4YTO TEXHHKA B IEPHUOJ]
CPEIHEBEKOBbsl OKa3ajla BIMSHME Ha pa3sBUTHE €CTECTBO3HaHUA. Paccmorpure mnpumepsl
TEXHUYECKUX NOCTHKeHUM JIeoHapno na BuHuM, packpoiiTe METOAO0IOIHYECKOE 3HAUEHHUE E€TO0
HCCIIEIOBaHU.

6) Memooonoeus I'. ['anunes. OxapakTepu3yiTe MpoLecc 3apoKACHUE KIIACCUISCKOW MEXaHHKH.
Haiigute omnumcanus wuccnenoBaHuil ['amwies M yKakuTe HMX 3HAYEHUE U PELICHUS
(GyHIaMEHTaJIBHBIX MpoOJieM ecTecTBO3HaHMA. ONUIIMTE €ro BKJaJ B CTAaHOBJICHUE HJCH
TeJIMOLEHTPU3MA. Y KQKUTE CTPYKTYpPy HAy4dHOIO MeToza no3Hanus o ['. ["anuiero.

7) Ecmecmeennonayunvie uccreoosanus M. Hotomona. OxapakTepu3yiTe eCTeCTBEHHOHAYYHbIE
uccnenoBanus WM. HeloToHa, nauHamudeckoe OOOCHOBAHME TeTMOLEHTPUYECKON CHCTEMBbI
MHpa, 3akoHbl HproToHa.

8) Baorcneuwue omkpvimusi ecmecmgozuanus 16-18 eexos. [lpuBeante npumMepsl UCCIETOBAHUIMA
yueHukoB . I'amunes. Onummure padboTel J. ToppuYeniu 1Mo UCCIeI0BaHUIO aTMOC(HEPHOTO
JaBJIEHHsA, HACOChI, CKOHCTpyupoBaHHble O. ['epuke. YkakuTe HalpaBiIcHHs MCCIENOBaHUM,
obecneunBmne nodexay aromuctuku (P. boitns u mp.).

9) BHuMaTenbHO mpociymiaiTe cooOIeHus] ToBapHIlel, chopMyTupyiiTe U 3aqaiiTe BOMPOCHI
o TeMe 3TuX coobmenuit. [Ipoananusupyiite nony4eHHyto U3 cooOuieHnid HHDOPMALIUIO U
COIIOCTaBbTE C UMeEIOIIEics y Bac — chOopMyTIUpyHTE KPaTKOE JTOMOIHEHHE.

[IpakTuueckoe 3andarue 3.

Tema: EcrectBo3nanue 18-19 Bekos.

Ilepeuenwv 3a0anuii:

1) Omxpvimue nonesou ¢opmer mamepuu. CucteMaTU3upyiTe WHOOPMAIUIO O HAKOIUICHUH
(dakToB B 00ONMacTH dSJeKTpuuecTBa M MarHeTu3Mma. CrhenaiTe CTPyKTypHUPOBaHHBIA 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 snexmpomacnumrnoco noss. Packpoite cymuocts Teopun Jx. MakcBeia, onumuTe
OTIBITHI, 00ECTIEYHNBIINE €€ IKCIEPUMEHTAIBHOE 000CHOBaHHE. YKaKUTE OCOOEHHOCTH padoOT
I'. 'epua.

3) Cmanosnenue knaccuueckou mepmoounamuxy. OXapakTepu3yuTe B3TIAIbI HA MPUPOIY
Tervia, cymecrsoBasiuue or JpesHen I'penuu no P. Maiiepa un k. [Dkoyna. Ykaxure
MIPUYHHBI SBOTIOLUN STUX B3TJISIIOB.

4) 3akon coxpamenus dHepauu, mennogvle Mmawiunvl. lIpencTaBbTe pe3ysbTaThl OMCKA
nHGOPMALlMU U CTPYKTYPHUPOBAHHO H3IIOKHTE HCTOPUIO OTKPBHITHS 3aKOHAa COXPaHEHUS
sHepruu. [Iponabmtogaiite mpuMepsl U 0OBIACHUTE PAOOTY TEIIOBBIX MAIIIKH.

5) BHuMatenbHO mpociymainTe cooOleHus] ToBapHilel, chopMyIupyiTe U 3aqaiiTe BOMPOCHI
o TemMe ATUX coodmenuid. [IpoaHanu3upyiTe MOIyUYEHHYIO U3 COOOICHUI WH(OPMAIUIO U
COTIOCTaBbTE ¢ UMEIOIIEHCS Y Bac — cHOpMyIHUpYyHTE KPaTKOE JOTOTHEHHUE.

IIpakTnyeckoe 3anstue 4.

Tema: JKu3Hb. DBOIIOLMOHHAS TEOPUSI.
Ilepeuenwv 3a0anuii:

Kusnb.



1) Omauyue  orcusoco om  mexmcusoeo. Bewecmeennas ocnosa  ocusnu. Ilpusenure
KJaccu(UKauo Hayk o >kMBOM. C HMCIIOJIb30BaHHMEM KOHKPETHBIX IMPUMEPOB PACCKAXKUTE O
(GYHKIMAX, MPUCYIIUX XKUBBIM opraHuszmam. [lepeuncinute U oxapakTepusyHTe XUMHUECKUE
9JIEMEHTHI, TpeoOyafialoliie B JKUBBIX OpPraHM3MaxX; HEOPraHMYECKHE MOJICKYJIb,
OpraHUYEeCKUe MOJIEKYJIbI, MAKPOMOJIEKYJIbl. JaliTe ecTeCTBeHHOHAYYHOE MOHATHE KU3HU.

2) Konyenyuu 6o3nuknogenus owcusnu Ha 3emne. llpeacraBpTe pe3ynbTaThl H3Y4YEHUS
COBPEMEHHOT0 MH(POPMALIMOHHOTO MPOCTPAHCTBA 00 HIEAX, JIEKAIIUX B OCHOBE KOHIICTIIIUIA
KpealMoHn3Ma, CIIOHTAaHHOTO 3apOXKIE€HHUs, CTAIMOHAPHOTO COCTOSIHUSI, TAaHCIIEPMUH, KPATKO
paccMOTpHUTE TEOPUI0 OMOXMMHUYECKOW HBOJIONMHU. [lepeuncnuTe ydeHBIX, 0OOCHOBABIIMX
pas3IUYHbIE MOJIOKEHHS KOHIETILUH.

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

4) Cmpoenue u pasnosuonocmu xiemox. CTPYKTypUPOBAHO H3JIOKUTE HCTOPHIO CO3/aHUS
KJIETOYHOW TEeOopuH, oxapakrepusyiire Bkiang yueHslx (A. JleBenryk, P.I'yk, P.Bpoys,
P. Mneiinen, T. lIBanH u apyrux).

DB80I0YUOHHAS MeopUs.

1) Cmanosnenue uoeii s6onoyuu. Jlaiire noHsTHE 3BOMIOLUMOHHON Teopuu. [lepeuncnure stamnbt
CTAaHOBJEHMUS 3BOMIOLMOHHOM Teopuu. Omummre wunen K. Jlunnesq, XK.-b. Jlamapka,
XK. Broddona, nocay)uBiire pa3BUTUIO SBOIIOIIMOHHON TEOPUH.

2) Deomoyuonnaa  meopus Y. [apsuna. llpencraBbTe  pe3ynbTaTbl — UMEIOIIUXCA B
MH(POPMALIMOHHOM IPOCTPAHCTBE CBeAeHUM 00 »sBomonMoHHON Teopun Y. /lapBuHa.
HazoBure »skcnepumeHTanbHble (aKThl, JeXallie B OCHOBE TEOPUU JBOJIOLUH, HX
TEOPETUYECKOEe OOBICHEHUE U TPAHUIIBI IPUMEHUMOCTH.

3) l'enemuka. 3axouvr Hacnedosanusi 1. Menoena. Bplaenute NPEeaNOCHUIKM 3aKOHOB
HACJICIOBAHUS, PACKPOWTE CYThb OJKCIEPUMEHTAJIbHbIX uUcchaenoBanuil . Mennens,
CENIaHHBIX UM BBIBOJIOB M MX 3HAYEHHE JUIsl IOHUMAaHMSI BOJIIOLUH.

4) Ilaneonmonocuuecxue spvi 26omoyuu. O4eHb KPaTKO caenaiTe 0030p eCTeCTBEHHOHAYYHBIX
MIpeICTaBICHUH 00 BOJIIOIMH KUBBIX OPraHU3MOB Ha 3eMiie, BBIAEISAS CAMOE CYIIECTBEHHOE
B Pa3JINYHbIC MaJEOHTOJIOTHYECKHE 3Pbl (XMMHUYECKHE U (PU3MUECKHE YCIIOBUS, KIIIOUYEBBIE
W3MEHEHUS PACTCHHH W >KUBOTHBIX). 3alOJIHATE TaOJWIly, B KOTOPOM MO KaXIOH U3
MAJICOHTOJIOTHUECKUX 3P OTMEeHaeTcss Bpems, (usuyeckue YyciloBUs Ha  3emile,
XapaKTEPUCTHKA JKUBBIX OPraHU3MOB.

5) BHuMatenbHO mpociymiaiTe cooOeHus] ToBapHIlel, chopMyIupyiiTe U 3aqaiiTe BOMPOCHI
1o TeMe 3TUX coobuieHuit. [Ipoananu3upyiiTe MoydeHHYIO U3 COOOLICHUH MHPOPMALUIO U
COTIOCTaBbTE C UMEIOLIEICS Y Bac — cHOpMyIHPYHTE KPAaTKOE JOTOTHEHHUE.

[IpakTuueckoe 3aHdarue 5.

Tema: buocdepa, Hoocdepa u nuBmIKM3anus. CaMOOpraHu3aIis U CHHEPTreTHKA.

Ilepeuens 3a0anui:

1) Pazeumue skocucmem, ux ocobennHocmu u uepapxus. JlaiiTe TOHITHS SKOCHUCTEMBI,
MOMYJISIIMK, KPYroBOpOTa 3HEpPruM, MPUBEAMTE IMpUMeEpbl 3KocucteM. Hapucyiite cxemy,
MOKa3bIBAIOLIYI0 HEPAPXHUIO MATEPUU: OT SJIEMEHTAPHBIX YacTULl 10 Ouochepsl.

2) 3akonvl 2Konocuu. PackpoiiTe CyTh 3aKOHOB MHHHMYMA, TOJIEPAHTHOCTH, KOHKYpPEHTHOI'O
WCKITIOUEHHUS, OCHOBHOTO 3aKOHA dSKojioruu. Jlaiite (OpMYIMPOBKH 3aKOHOB W TIPUBEIUTE
pe3ynbTaThl IOWUCKAa IPUMEPOB HUX TPOSBICHUS, OIMCAHHBIX B pa3JIMYHBIX HCTOYHHUKAX
MH(pOPMALIH.

3) buocgpepa: epanuyvr 6uocgepsi, yuenue B.H. Bepnaockozo. Ykaxute (akTopbl, 3aJaroline
rpanunsl Ouocdepsl. CaenaidTe pUCYHOK, MOKA3bIBAIOIIUNA 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 obuocdepe u Hoochepe.

5) llowamusi  camoopeanusayuu u  CcuHepeemuxku. BHHUMATeIbHO  HM3y4YUTE  TPHUMEPHI
CaMOOpraHu3allMi B XMBOW M HexHBOW mpupone. lIponabmionaiite BuaeopparMeHT HIU



¢dotorpadun, TMOKA3bIBAIOLINE SBJICHHE CAMOOpPTaHHM3alMM Ha TMOBEPXHOCTH Macia.
[To3HakoMbTECh C TIOHATHEM CHHEPreTUKU. YSCHUTE B3aMMOCBS3b MPEICTaBICHUN 00
aKocucTeMax, onochepe, Hoochepe ¢ TOHATHEM CaMOOpPTaHU3AIIHNH.

6) BHUMaTeNnbHO TpoCHymIaiTe cOoOOIeHNsI ToBapHIel, chopMyIupyiTe U 3aqaiiTe BOMPOCHI
o TemMe ATUX coodmenuid. [Ipoananu3upyiTe MOIyUYEHHYIO U3 COOOIICHUI WH(OPMAIUIO U
COTIOCTaBbTE C UMEIOIIEHCS Y Bac — CHOPMYIHPYHTE KPATKOE TOTIOTHEHHUE.

[IpakTnueckoe 3anstue 6.

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

aCIIeKThI YKOJIOTHH.

Ilepeuens 3a0anuii:

Xumuueckue KoHyenyuu: 360110YUs XUMUU, COBPEMEHHASL XUMUSL.

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

2) Cospemennviii cunmes. Kamanus. [lpoananu3upyiite poiib CHHTE3a B COBPEMEHHOM MHpE,
JaiTe TIOHATHE U TIPUBEINTE MIPUMEPHI KaTallnu3a.

3) Xumuueckuii  cocmas  obonouex 3emau. CxemaTudyecku U300pa3uTe AMArpammy,
MOKa3bIBAIONIYI0, KAKUE DJIEMEHTHI U B KaKMX KOJIMYECTBAX MPEOoOaJaloT B 3eMHON KOpe, B
aTMocdepe, B LIEJIOM Ha IJIaHEeTe.

4) IIpupooHvle 3anacel Cvipbsi: HeopeaHuueckoe, opeanHuyeckoe covipbe. KpaTko ONHMIIUTE BHIBI
CBIPbS, €r0 MPOUCXOXKICHHUE, PACCMOTPUTE MPOOJIEMY UCTOILCHHUS.

5) Cosépemennvie u nepcnekmusHvle Mmamepuanvl. IlpuBemuTe HalIeHHBIE BaMH B
MH(POPMALIMOHHOM HPOCTPAHCTBE HMHTEPECHBIE MPHUMEPHl COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTEepHAJIOB U TPOIIECCOB, HATIPUMED, TTOJIUMEPHI, KHUIKAE KPUCTAIUIBI, TpadeH | T.JI.

Ecmecmeennonayunvie acnexmol 2K0102Ul.

1) Imobanvuvie xkamacmpoghvr u seomoyus. llpuBeanTe mpUMeEpsl KartacTpod KOCMHYECKOTO
MaciuTada, MPOMCXOAAIIMX Ha Halllell IJlaHeTe B TEUEHHE €€ CYIIECTBOBaHMSA, UX MpPU3HAKH,
JIOIIENIINE 10 HAac. YKaXUTE Pa3IM4Hble OOBSCHEHMS KaTacTpod, KOTOpbIE MOKHO HAaWTHU B
COBPEMEHHOM  HMH()OPMAIIMOHHOM  TPOCTPAHCTBE. PackpoiTe TMOHSITHE HKOJOTHUYECKOU
KaTacTpoQBbl.

2) Knumam npouwinoeo, macmoswezo u 0yoyweeo. OxapakTepusyiTe M3MEHECHMsI KJIMMaTa Ha
HallleW IUTAaHET€ M HX MOCIEICTBUS: IEPUOJ OJEACHEHHUs, MIATKUMUA KiuMmar JlpeBHeuiien
uuBuin3anuu. llpuBenute npuMepsl H3MEHEHMsI KiIUMaTa B HCTOPUHM IUBUIIM3ALNH:
CPEIIHEBEKOBasl BECHa, mayoe osencHeHue B Espome. IlpuBeaure mporHossl y4eHbIX Ha
Oymyiee.

3) Ilapnukoswiti 3¢ppexm. Kucnommuvie ocaoku. Ozonogvle Ovipvl. Ha ocHOBe wuH(popMaiuy,
nMemrIiecss B cetu VIHTepHET, W3JI0KUTE MPUYMHBI M ITOCJIEICTBHS yYKa3aHHBIX SIBICHMI,
METObI X MPEIOTBPAIIEHUS, MEPHI TOCYIapCTBEHHON MOJIUTUKU IO 6OPbOE ¢ HUMH.

4) IIpobnemvr s3Hepeocoepescenus. IlpuBennte mpuUMepsl AJIEKTPOCTAHLIUN, UX JOCTOMHCTBA U
HE/IOCTaTKu, BSHeprooOecrieueHne B YamypTuu, lmazome. [laiiTe moHsTHE M HpUMEPHI
aIbTePHATUBHBIX UCTOUHUKOB SHEPTUH.

5) BHumarenbHO mpociymaiiTe cooOLieHns TOBapHIeH, chopMynupyiTe U 3aaaidTe BOIMPOCHI
o TeMe 3TuX coobmenuit. [Ipoananusupyiite nonydeHHyro U3 cooOueHnid HHDOPMALIUIO U
COIOCTaBbTE C UMEIOIIEics y Bac — chOopMyTIUpPYyHTE KPaTKOE OTOTHEHHE.

[IpakTnueckoe 3ausarue 7.
Tema: BceneHHas.
Ilepeuens 3adanuii:



1) Obwas meopua omnocumenvnocmu. Pacckaxute, Kak Bbl TOHSUIM  NPHHLIUI
SKBUBAJICHTHOCTH, OXapaKTEpU3yWTE NpeICTaBleHHs O mpocTtpaHcTtBe W BpemeHu B OTO.
[IpuBenure sxcnepumenTanbioe obocHoBanue OTO.

2) I'unomesza bonvwozo 63pviea (xpononocusy). llpe3eHTyilTe pe3ynbTaThl TIOWCKa U
cUCTeMaTu3alluid  WHQPOPMAIMU  OTHOCHUTEIHHO  COBPEMEHHBIX  €CTeCTBEHHOHAYYHBIX
MPEACTABICHUN O BO3HUKHOBeHMHM Bceenennoil. M3o0pasute cxeMy, MOKa3bIBAIOIIYIO
COCTOSIHME MAaTE€pUHU B 3aBUCHMOCTH OT BPEMEHHU C MOMEHTa bobioro B3phIBa.

3) ObocHosanue eunomesvl bonvuwioco e63pwisa: 3axon O. Xabbna, penuxkmosoe uziyueHue.
[IpencraBbTe pe3yabTaThl OCMBICIEHUsT MHpopMaruu o0 ontudeckoM ¢dekre omnepa u
OOBSICHUTE Ha €ro OCHOBE CyTh 3akoHa Xabbna. KpaTko M3I0XXKUTE HCTOPHUIO OTKPBITUS U
CYILIHOCTb PETMKTOBOTO U3JIy4YEHUS.

4) Ilpoucxoocoenue xumudeckux snemeHmos 6o Bcenennoii. TlpenctaBpre pe3ysbTaThl MOUCKA U
OCMBICIIeHUsI MHpOpMalUu 00 HBOJIOIMM 3BE37, KOTOpas OOBACHSAET PacHpOCTPaHEHHOCTb
XUMHUYECKHX 3JIEMEHTOB BO BceleHHOi.

5) Cmpykmypa meeamupa. llepeuncnure ypOBHM OpraHu3alldl MaTepud B Meramupe.
O600muTe TpencTaBieHds O MacmrTabax BO BceleHHOM OT MUKpoMHUpa 10 METaMmmupa,
WCTIONB3YSl Pa3IMYHbIC €IUHUIBI U3MepeHus: (METp, acTpOHOMHUYECKas €IMHHIIA, CBETOBOM
roJ, MapceK).

6) BHUMaTenbHO TpociylaiTe cooOIeHsT ToBapHIlel, chopMyIupyiTe U 3aqaiiTe BOMPOCHI
o TeMe 3TuX coobmenuit. [Ipoananusupyiite nony4eHHyo U3 cooOuieHnid HHOPMALIUIO U
COIOCTaBbTE C UMeEIOIIEics y Bac — chOopMyTUpPYyHTE KPaTKOE JOTOTHEHHE.

IIpakTueckoe 3ansTue 8.

Tema: ConHevHas cuctemMa. 3Be3/1bl

Ilepeuens 3adanuii:

Conneunas cucmema.

1) Cospemennvie npedcmasnenus o npoucxodxncoenuu Conneunoui cucmemol. Kpatko H3I0KHUTE
pe3yabTaThl TOWCKA W CHUCTEMAaTH3alu WHGOpPMAIMM O THUIIOTE3aX BO3HUKHOBEHHS
ConHeyHOM CUCTEMBI, TUIAHET U MaJIbIX Tell COJIHEYHON CUCTEMBI.

2) Connye. CxemaTudecku nzoopasute crpoenrue CoJHIIa, 3aMUIIITE €r0 XUMUYECKUN COCTaB.

3) Ilnanemsi 3emnoti epynnei. B paguycax opoutsl 3eminu npuBeaure pacctosHus ot ConHua a0
Mepkypusi, Benepwsr, Mapca. Ilepeunciute ux QU3HYECKUE IMapamMeTphbl, YCIOBHS Ha
MIOBEPXHOCTSAX IUIAHET, CITyTHUKH.

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

5) Manvie mena Conneunoti cucmemsi. IlpenctaBbTe pe3ysbTaTbl MOUCKA M CHUCTEMAaTU3aLUU
nH(popManuu o kiaccupukanuy Maibix Tea CoTHEYHON CUCTEMBI, 1aliTe TOHATUSL CITyTHUKOB
IUIAHET, AacTepOMJIOB, METEOPUTOB M Jpyrux Manblx Ted COJHEYHOHM CHCTEMBI.
OxapakTepu3yiTe X B3aUMOJICHCTBUE C 3eMIIEH.

6) BHuMaTenbHO mpociymiaiTe cooOleHs] ToBapHIlel, chopMyTupyiiTe U 3aqaiiTe BOMPOCHI
1o TeMe 3TUX coobuienuit. [Ipoananu3upyiiTe MoOydeHHYIO U3 COOOMEHUH WHPOPMALIUIO U
COIIOCTaBbTE C UMeEIOIEics y Bac — chOopMyIUpPYyHTE KPaTKOE JOMOTHEHHE.

36e30u1.

1) Pasmepvl u macca 36e30. llpuBennute mpuMepsl 3BE3l, YKOKUTE WX pa3Mepbl M Maccy B
cpaBHeHHH ¢ CoHLIEM.

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

3) Poorcoenue 36e30. VI310XKnTe COBpEMEHHbIE €CTECTBEHHOHAYYHBIE TIPEICTABICHUS O TIPOLecce
o0Opa3oBaHus 3BE3].
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4) Xumuueckuii cocmae 36e30. Haiinute M 3amumuTe CrocoObl M pe3yibTaThl ONpeNeeHUs
XUMHUYECKOTO COCTaBa 3BE3/.

5) Onepeus 36e30. ChopMynupyite BEIBOJ OTHOCHUTEIHHO MIPUYMHBI CBEUEHUS 3BE3/I.

6) Omanwl 3601M0YUU 36€30 paziuuHoU maccol. [IpoaHan3upyUTe BpeMs KU3HU U DTAIbl KU3HU
3BE€3/] pa3IMYHON MaCCHI.

7) Deonroyus xumuueckux snemeHmos 8o Bcenennoil u scusns 36e30. OOBSICHUTE MHOTO0Opa3ue
XUMHUYECKHUX 3JIEMEHTOB BO BceneHHo.
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3.5. JlabopaTtopHbie padoThI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHBI

3.6. KoHTpOJIb cCaMOCTOATENbHOM PadoThI
CEMECTP 3

KoHnTponb camocTosiTenbHOM paboTshl 1.

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

1) Kontponbnas padota 1 mo aucuumiauHe (cM. GOH]T OLIEHOYHBIX CPENICTB, (opMa KOHTPOIIS 5).
2) IloaroroBka K KOHTPOJIBbHOH padoTe 2 (cM. (POH[ OLIEHOYHBIX CPEACTB, GopMa KOHTPOJIS 5).

3) KoHTposib ycBOEHHsSI OCHOBHBIX IMOHSTHH JIEKIIMOHHOrO Marepuasia. EcTecTBeHHOHayuyHOE
MbllIeHHe. OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIpHO-KHHEeTH4Yeckod Teopun. Omnelr ®Dapanes no
anektponusy. Karoausle myun. Omeit Tonmena-Crroapra. MHTepdepenuus. PeHTreHoBckue
nyan. CoctaB paaumoakTuBHOTO wm3MydeHus. Ddoroaddexkr. Monens aroma Pesepdopna.
[Toctynatel bopa. Ilpunuun nononHuTensHOCTU. [IpuHnun npuunHHocty. Hykimonsl. M30Tomsl.
Snepnas peakuus. Tunsl Bzaumozeictus. Kiaccudukanuus sneMeHTapHbIX 4acTHIl. JIeNTOHBI.
AJZIpOHBI.

KonTponb camoctosiTenbHOM paboThI 2.

Tema: CoBpeMEHHBIE MPEACTaBICHUS O Makpo- U Meramupe. Knaccuueckue mpeacTaBieHUs O
IIPOCTpaHCTBE U BpeMeHU. CriennaiibHasi TEOpusi OTHOCUTENLHOCTH.

Ilepeuenwv 3a0anuii:

1) KontponbHas padoTa 2 mo aucuuruinae (cM. GOH/I OIEHOYHBIX CPENCTB, (hopMa KOHTPOJIS S).

2) KoHTponb yCBOEGHHS OCHOBHBIX MOHSATHH JEKIIMOHHOTO MaTepuana. CBOICTBa MPOCTPAHCTBA.
CpoiictBa Bpemenu. EBximpgoBa reomerpus. HeeBkimupoBa reomerpus. IeoueHTpuueckas
cuctemMa Mupa. l'enmoneHtpuueckas cucrtema Mmupa. IIpuHnun otHocurensHOCTH ['amunes.
3akoH cinoxeHus ckopocreil ['anunes. ['paHuIbl IPUMEHUMOCTH KJIACCUYECKUX MPEACTABICHUN
0 mpocTpaHcTBe M BpemeHu. CyliecTBOBaHHME CBETOHOCHOrO »¢upa. Omeir MaiikeabcoHa.
Teopus oTHocuTenpHOCTU. CrenuanbHas Teopusi oOTHOocuTenbHOCTU. OOmas Tteopus
otHocuTenbHOCTU. [loctynarel CTO: noctynar orHocurenbHocTH. [loctynatel CTO: nocrynar
MHBAapUAHTHOCTH CKOPOCTH CBeTa. PensATUBUCTCKOE 3aMelieHHe BpeMeHHu. PensTuBucTckoe
cokpaieHue pasmepos. [IpeoOpazoBanus Jlopenmna. Dxcnepumentanpaoe noarsepxkaenne CTO.
3) IIpoBepka KOHCIIEKTOB.

3.7. CamocTosiTeqibHAsI padoTa CTYICHTOB

PexomeHnayembie pOpMBI CAaMOCTOSITENTEHON pabOTHI CTYJEHTOB: 1) odopmileHHEe KOHCIIEKTa MPU
MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO; 2) MOJATOTOBKA NOKJIaga K NMPAKTUYECKOMY 3aHSATHIO
(M3y4eHHe MCTOYHUKOB HWH(POPMALUMH, BBICICHWE TJABHOTO, AaHaJHM3, CHCTeMaTH3allus,
(bopMyIHpPOBKA OCHOBHBIX MBICIIEH M COOCTBEHHBIX CYXIEHHIA, 0(pOpMIIEHHE TEKCTa JOKIaaa B
pabodeli TeTpaau, BeIyYMBAaHHUE, MOJATOTOBKA KOMITBIOTEPHON MPE3eHTAlMM); 3) MOArOTOBKA K
KOHTPOJILHOM paboTe (MOMCK WH(OpMAIMU B KOHCIEKTE M JAPYTHX Pa3IWYHBIX HUCTOYHHKAX,
KPUTUYECKHI aHAIIU3 U CUHTE3, BBIyUYHBAHUE).

4. ®oH/ OLICHOYHBIX CPEACTB
®OC BxIrOUaeT OLICHOYHBIC CPEACTBAa TEKYIIECTO, IMPOMEKYTOUYHOTO U IIOCTUTOI'OBOI'O
koHTpoust (IIpunoxenue 1).
5. IlepeyeHb OCHOBHOM U IONOJHUTEILHOU Y4eOHOI JIUTEPATYPHI,
He00X0AMMOI1 1JIsl OCBOCHHSI JUCHMILTUHBI

5.1. OcHoBHas qUTEpaTypa
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. bopnosckuii, ' A. ®@u3nyeckrue OCHOBBI €CTECTBO3HAHMS: yueOHOE mMmocoOwe s By30B /

I''A. bopnoBckmii. — MockBa : WzmarensctBo [Opaiit, 2024. — 226 c¢. — (Breicmee
obpazoBanue). — ISBN 978-5-534-05209-1. — Tekct : anexkrponHblii // OOpasoBarenbHas
miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539792 (nmata oOpamieHus:
21.03.2024).

. I'yceiixanoB, M.K. KoHuenum coBpeMEHHOTO €CTeCTBO3HAHUSA: YUYEOHUK U MPAKTUKYM s

By30B / ML.K. I'ycelixanoB. — Mocksa : U3natensctBo HOpaiit, 2024. — 465 c. — (Bsiciee
oOpazoBanue). — ISBN 978-5-534-16462-6. — Tekcrt : anekrpoHHbd // OOpazoBaTenbHAS
mwiargpopma HOpaiir [caiitr]. — URL: https://urait.ru/bcode/535636 (mata oOparieHus:
21.03.2024).

. CBupunos, B.B. KoHuenuuu coBpeMEHHOTO e€CTECTBO3HAHMA: ydeOHOe MocoOHe sl BY30B /

B.B. Cupunos, E.1. Cupunona; noxa penakuueit B.B. Ceupunosa. — Mocksa : M3nareiascTBo
HOpaiit, 2024. — 295 c. — (Beicuiee oOpaszoBanue). — ISBN 978-5-534-18004-6. — TekcT :
anekTpoHHBIH  //  OOpazoBarenpHas  tuatgpopma  Opait  [caitit]. —  URL:
https://urait.ru/bcode/539148 (nara obpamenus: 21.03.2024).

5.2. lonoJiHMTEILHAA JIMTEPATypa

1.

Bansuckuii, C.M1. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHMSA: YUYEOHHMK U MPAKTHKYM ISt
By30B / C.U. Bansuackuii. — MockBa : UznmatensctBo HOpaiit, 2024. - 367 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-5885-0. — Tekcr : asnexkrponHsiii // OGpa3oBaTenbHast
miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536214 (nmata oOpamieHus:
21.03.2024).

. Kanke, B.A. Konrenun coBpeMEHHOTO €CTECTBO3HAHUA: YueOHUK /1t By30B / B.A. Kanke,

JI.B. JlykammHa. — MockBa : MW3parensctBo IOpant, 2024. — 338 c¢. — (Beicmee
obpazoBanmne). — ISBN 978-5-534-08158-9. — Texkct : snexrponnsiii // OOpazoBarenbHas
mwiarpopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/535517 (mara oOparnieHus:
21.03.2024).

. KoHuenmuu coBpeMeHHOro ecTecTBO3HaHus: yueOHUK /1t OakanaBpos / B.H. JlaBpunenko [u

np.]; mox penakmueit B.H. JlaBpunenko. — Mocksa : U3narensctBo FOpaiit, 2022. — 462 c. —
(bakanaBp. Ilpuxnagnoit kypc). — ISBN 978-5-9916-2368-1. — Tekct : 371eKTpOHHBIN //
O6pazoBatenpHas 1wiatrgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/509292 (nmarta
obpamenus: 21.03.2024).

. Konmenmuu coBpemeHHoT0 ectecTBo3HaHus: yueOHuK aiist By30B / C.A. Jlebenes [u ap.]; mox

obmeit penakimeit C.A. JlebeneBa. — Mocksa : MzmatensctBo HOpaiit, 2024. — 374 ¢. —
(Beiciee  o6paszoBanue). — ISBN  978-5-534-02649-8. — Tekct : SJ€KTpOHHBIA //
Oo6pazoBarenbHas miaatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535608 (mata
obpamenus: 21.03.2024).

. Kocunos, A.Jl. Meronsl ¢usndyeckoro sKcrepuMeHTa: yuyeOHoe mocoOue Juis BY30B /

A.J1. Kocunos, A.I'. Koctropuna, O.A. bparun. — MockBa : M3natensctBo FOpaiit, 2024. —
86 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-07207-5. — Tekct : 3MeKTPOHHBIN //
O6pazoBatenpHas 1wiatrgopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/540988 (marta
obpamenus: 27.03.2024).

. Orroukuii, I'.Il. KoHuenmum coBpeMEHHOTO0 €CTECTBO3HAHUS: YUEOHHK W TPAKTUKYM JUIS

By30B / I'.Il. Otronkuit; nox pepakuueit I'.H. Ky3pmenko. — Mocksa : U3natensctBo FOpaidT,
2024.— 470c.— (Bwicmiee o6OpazoBanue). — ISBN 978-5-534-16979-9. — Tekcr
NeKTpoHHbIH  //  OOpazoBarenbHas — minatgopma  FOpaidt  [caiir]. —  URL:
https://urait.ru/bcode/536580 (mata obpamenus: 21.03.2024).

. Ceupunos, B.B. KoHuenuum coBpeMEHHOTO €CTeCTBO3HAHMA: yyeOHOEe MmocoOue sl BY30B /

B.B. Ceupunos, E.I. Ceupunosa; non pegakuueit B.B. CBupunosa. — Mocksa : M3aarenscTBo
Opaiit, 2023. — 310 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-09649-1. — Teker :
anekTpoHHBIH  //  OOpaszoBarenpHas  tuatgpopma  Opait  [caitit]. —  URL:
https://urait.ru/bcode/514514 (nara obparmenus: 24.03.2024).
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6. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTepHEeT», MpOdeccHoHANBHBIX 023 TAHHBIX U HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YeMbIX IIPH OCYIIECTBJIEHNH 00Pa30BaATEILHOIO
npouecca 1no AMCHUIInHe

6.1. Ilepeuenbp pecypcoB HH(POPMALNMOHHO-KOMMYHUKANMOHHOH ceTHn «UHTepHET»,
HEe00XO0UMBIX /IJIS 0CBOEHUSI TUCHHUILIMHBI

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

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

3. INopran «OTKpbITOE 0OpazoBaHue». EcrecTBeHHOHAYYHAsI KAPTUHA MUpA.
https://openedu.ru/course/urfu/MCS/

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

6.2. IlepeyeHbr HeoOXOAUMBIX NPO(ECCHOHAIBHBIX 043 JAHHBIX M HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

1. DnexrponHas Oubauoreunas cucrema «kOpaiit». — URL: https://urait.ru

2. DnexTpoHHO-O0MOMMoTeUHast cucteMa «Jlaub» (pasgen «CereBas >JeKTpoHHash OUOIMOTEKa
neparornyeckux By3oB»). — URL: https://e.lanbook.com

DnekTpoHHO-0MbIMoreuHas cucrema «Pykont». — URL: https://lib.rucont.ru/search
MesxBy30BcKast a1ekTpoHHas oubnuoreka. — URL: https://icdlib.nspu.ru/

Hayunas snexrponnas oudmoreka eLIBRARU.RU — URL: https://www.elibrary.ru/defaultx.asp
HanuonaneHas anekrponHas oubnuoreka. — URL: https://rusneb.ru

[Ipesunentckas oudmoreka nmern b.H. Enpriimaa. — URL: https://www.prlib.ru

Polpred.com O630p CMU. — URL: https://polpred.com

e A

7. MeToanueckune YKa3daHus u y‘l@ﬁHO-MeTOIII/I‘IeCKOC o0ecrneueHue
AJIs oﬁyqalonmxcn 10 OCBOCHMHIO JUCHUIIJIMNHDBI

ﬂHCHI/IHJ’H/IH& pCaIn3yeTca B COOTBETCTBUU C YKazaHuIMU ((MCTOJIquCKHe
PEKOMEHIAIMU 10 OpraHu3alliid 00pa30BaTENbHOrO MpOoIlecca MPHU OCBOSHUM TUCIUILTUHBDY,
pasmemennbpiMu B DMOC yHuBepcuteTa (€10s.ggpi.org).

MeTtoaudeckue peKoOMeHIAuK 7 padoThl ¢ HHBaMMIaMu U aunamu ¢ OB3 pa3merieHsl
B DUOC yHuBepcurera (€10s.ggpi.org).

8. MaTepuajibHO-TeXHUYeCKasA 0a3a, IPOrpaMMHoOe o0ecriedeHue,
Heo0X0uMoe JIJIs1 OCYIIeCTBJIEHUS] 00Pa30BaTe/ILHOI0 MPOoLecca Mo AUCHUILINHE

VYuebnslii Kopiyc , AyAUTOpUH(s) .
[TonHbIN TIepeYeHb MaTepHaTbHO-TEXHHYECKOW 0a3bl W MPOrPaMMHOTO O0eCTIeUeHHUS
pasmeniensl B DMOC yHuBepcurera (€10s.ggpi.org).

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

Koumponvnas paboma na nexkyuu. 3a 5 MUHYT 1O KOHIIA KaKIOW JIGKIIMH CTYJICHTaM
BbIIacTcs JUCTOK Oymaru 40x60 MM B kineTky. Ha HeM CTyneHTHI MUIIYT (GaMUIHIO U HOMEp
TPYMIIbI, PUCYIOT MAaTpuIly 3%3 cM, 3amoiHSIOT sueiku mudpamu ot 1 mo 9. IlpenomaBatens
3aunThiBacT 9 yrBepxaeHuid. Ecim mHbopMmanus, comepxamiasics B YTBEPKICHUH, HEIOCTOBEPHA,
CTYJIEHT 3aUepKHUBACT COOTBETCTBYIOIIMH HOMEp KpecT—HakpecT. OneHka «5» — 9 MpaBMIIbHBIX
OTBETOB, «4» — 8 NpPaBWIBHBIX OTBETOB, «3» — 7 NPaBWIBHBIX OTBETOB, «2» — 6 MPaBHIbHBIX
OTBETOB, «1» — MeHee 6 MPaBUIbHBIX OTBETOB.

Camocmosmenvhas nUcbMeHHAs paboma HA npakmuyeckom 3ausamuu. B KoHIe
MPaKTHUYECKOT0 3aHATHS (HEe MEHee JBYX pa3 3a CeMeCTp) MPOBOAUTCS MUCbMeHHBIH orpoc (10-20
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MUHYT), NTOKa3bIBAIOIINI MOHUMaHHUE CTyJEHTaMH MaTepHuaja JEKUMH M NPAaKTHUECKUX 3aHATHH.
[Ipu sTOM pa3pelaercsi MOMB30BATHCS COOCTBEHHOM TETpaabl0 C KOHCIEKTOM. Pesymprar
OlLICHMBaeTcss Mo IATHOAUTbHOM mikane. OneHka «5» — 90% mnpaBWIBHBIX OTBETOB, «4» — 70%
MIPaBUIIbHBIX OTBETOB, «3» — 50% NpaBUIbHBIX OTBETOB, «2» — 30% NpaBMIBHBIX OTBETOB, «1» —
MeHee 30 % npaBUIbHBIX OTBETOB.

Jloxnao. Jlokimanm Ha TPAKTUUECKOM 3aHATUM OIEHWBACTCS JABYMS OIICHKAMH TI0
nATHOAIIBHOM IIKane: mepBas — 3a cojepikanue u opopmieHue («5» — pyKONUCHBIA KOHCIEKT
SICHO CTPYKTYPUPOBaH M XOpoIIo opopmMiieH B pabodueil TeTpaan, «4» — PyKOTMUCHBIM KOHCIIEKT
xopomo odopMieH, «3» — UMeeTcs aKKypaTHbIH PYKONHMCHBIM KOHCHEKT, «2» — chelaH
PYKOIIMCHBIM KOHCIIEKT, «1» — TMpeacTaBieH TEKCT B Me4aTHOl ¢opme); Bropas — 3a (popmy
npeJcTaBieHuss WHPOpPMAlMK, OTBETHI Ha BONPOCHI («5» — JOKJIAJ CHIelNaH CBOMMHU CIIOBaMH,
JaHbl BEpHbIE OTBETHI Ha BOMPOCHI, «4» — JOKJIaJ] BbIyY€H, JaHbl OTBEThl Ha BOMPOCHI, «3» —
JOKJIaJ] YaCTUYHO BBIYUYEH, JaHBbI OTBETHI HA BOIPOCHI, «2» — JOKJIAJ IPOYNTaH, 1aHbl OTBETHI HA
BONPOCHI, «l1» — JOKIaA MpPOYMUTAaH IO KOHCHEKTY). 3aJaHusi CTyJEeHTaM Ha MpaKkTHYECKHe
3aHATHS paclpesieNsaioTcs TaK, YTOObl BCe CTYJEHThI MMEIH BO3MOXKHOCTh B TEUEHHE CEMEecTpa
BBICTYIIUTH C JIOKJIaJIOM OJMHAKOBOE YHCIIO pa3.

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

JlBe koumponvHvle pabomvl TPOBOIATCS IOCTE 3aBEPILICHHS JIEKIUM U MPaKTHUYECKUX
3aHATHH. OLEHUBAIOTCS IO MATUOAIIHHOM IIIKAJIe.
3auem cTaBUTCS aBTOMAaTUYECKH, €CIIM CPEAHUN Oasul CTy/eHTa M0 JUCLUIIIMHE HE MEHbIIE 3 U
CTYICHT UMEET TEeTPa]b C aKKYPaTHBIMU coOCmEeHHOpyuHO O(POPMIEHHBIMU KOHCIIEKTAMU BCEX
JEKIHUA, TPaKTUYECKUX 3aHATHMA W 3aJaHud JJII CaMOCTOSTENbHOW paboThl. CTyAeHTHI,
HaOpaBIlIMe HEIOCTATOYHOE KOJIMYECTBO OayioB, TOJKHBI HAlUcaTb KOHTPOJIbHBIE pabOTHI.
MaxkcuManbHOE KOJMYECTBO OalllIoB 3a OJHY KOHTpOJIbHYIO — 5. HeoOxoaumo BBIYYUTH U
IIMCbMEHHO PACKPBITh CYTh IIEPEUNCIIEHHBIX TIOHATUH (aTh ONpEAEIeHHE, CIeaTh aKKypaTHbII
PHUCYHOK C TIOSICHCHHUSIMHU, HAITUCATh HEOOXOAMMBIE (POPMYJIIBI).
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JIMCeT perucTpanu u3MeHeHU U qonoHenui k PILJ]
(puxcupyroTcss HI3MEHEHUS U JOMOJHEHUs TIepe] HayajaoM y4yeOHOro roja,
MIPU HEOOXOIMMOCTH BHECEHHSI H3MEHEHHUI Ha CIEAYIOIINA ro —

o opMIISIETCSI HOBBIN JTUCT U3MEHEHUH )

Howmep u nata

pacropsiiuTen
Howmep N BHOT'O
ConeprxaHrne N3MECHEHHIMA
W3MEHEHUS JTOKYMEHTa
0 BHECEHHH
W3MEHEHUU

17




[Ipunoxxenue 1

®OH/I OLUEHOYHLIX CPEJCTB 110 IUCIHUIIJIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

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

1.1. Hactosiummit ®@onp ouenounbix cpeacts (POC) mo aucuuruinmHe «EcTecTBeHHOHayuyHas
KapTHHA MUpPa» SIBJISETCS HEOTHEMJIEMBIM MPUIIOKEHHEM K pabodell mporpamme JUCIUILINHBI
«EctectBeHHOHay4yHas kaptuHa Mmupa» (PIII). Ha nanseiii @OC pacnpocTpaHstoTCcs Bce
PEKBU3HTHI YTBEPKIAEHUS, IpeacTaBiieHHble B PIIJ[ 1o naHHON qucuuIuinHe.

1.2. OuenuBaHue BceX BHJOB KOHTPOJIS (TEKYIIEro, NPOMEXYTOYHOIO, IOCTUTOIOBOIO)
OCYIIECTBIISICTCS 10 S5-TH OAJUTBHOM IIKale.

1.3. Pe3ynbraTel onieHMBaHMUS TEKYLIETO KOHTPOJIS YUUTBHIBAIOTCS B PEUTHHTE.

2. Hepequb IJIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyquml o IMCuMIlJIMHE,
COOTHECECHHBIX C YCTAHOBJ/JICHHBIMA MHIANKATOPAMH JOCTUKCHUA KOMHeTeHHHﬁ

Kon xomnerenmuun | YK-1

dopmyaupoBKa Cnoco0OeH OCyIIEeCTBIATh IOUCK, KPUTUYECKUN aHalu3 W CHHTE3

KOMIIETCHIIUU UHQOpPMALMU, TNPUMEHATh CUCTEMHBIH MOJIXOA Ul  peIICHUs
TIOCTABJICHHBIX 33124

WNunukarop NVYK-1.1. JlemoHCTpHpyeT 3HaHHE OCOOCHHOCTEH CHCTEMHOIO H

JOCTHKEHUS KPUTHYECKOTO MBIIUICHHUS, apTYMEHTUPOBAHHO (POPMHPYET COOCTBEHHOE

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

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

NYK-1.3. AHanu3upyeT UCTOYHUKH MH(GOPMAIMH C LETbI0 BBISIBICHHS
UX IPOTUBOPEYHH U ITOMCKA JOCTOBEPHBIX CYXKIACHUM.

3. Coagepxanne OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOJISI U
KPHUTEPUM UX OlleHMBAHUSA

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

3.2. ®opMbI TEKYILIEro KOHTPOJIS U KPUTEPUHU UX OLIEHUBAHUS.

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

IIpoBepsieMble KOMIETEHIIMM W WHAMKATOPHI JAOCTHKeHUs komnereHumi: YK-1: UYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewmst BeImoHEHUS 3a1aHul: 5 MUHYT

Kputepun onenuBanus: 3a 5 MUHYT JO KOHIA Ka)JOW JICKIHMH CTYJICHTaM BBIJAETCS JIMCTOK
oymaru 40x60 MM B kieTky. Ha HeM CTyIneHTH muinyT (GaMUIMI0 U HOMEpP TPYMIbI, PUCYIOT
Matpuily 3X3 cM, 3amoiHsoT suekku 1mubpamu ot 1 go 9. IlpemongaBarens 3auuThiBaeT 9
YTBEpXKACHUA U3 4YHCIa TPHUBEACHHBIX HIke. Ecnu wuHOpMmamms, conaepkamascs B
YTBEPKJICHUH, HEJOCTOBEPHA, CTYJEHT 3a4€PKHUBAET COOTBETCTBYIOIINIA HOMEP KPECT—HAKPECT.
Ouenka «5» — 9 npaBWIBHBIX OTBETOB, «4» — 8 MPaBUJIBHBIX OTBETOB, «3» — 7 MPaBWIbHBIX
OTBETOB, «2» — 6 TPaBUIIbHBIX OTBETOB, «1» — MeHee 6 MPaBUIIbHBIX OTBETOB.
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Tunogvie popmynuposku ymeepirwcoenuii Kk KOHmponavHou padome na aexyuu 1: 1. Vcropus
ABJISETCS €CTECTBEHHON HayKou. 2. dunocopust — rymaHuTapHas Hayka. 3. XUMHs — €CTECTBEHHAs
Hayka. 4. BriepBble knaccudukaius Hayk BeinonHeHa B 20 Beke. 5. Paznenenue BHyTpu HaAyKd — 3TO
uHTerpaius Hayk. 6. O0bennHeHne HayK Ha3biBaeTcs auddepenimanueii. 7. EctectBeHHOHAyYHOE
MBIIIJICHHE OmupaeTcs Ha (akThl, JIOTHKY W JOKa3aTenbcTBO. 8. Hayunblii MeTon mno3HaHus
IIPUMEHSAETCS TOJIBKO B €CTECTBEHHBIX HayKax. 9. MaTeMaTHka — 3bIK TOJIBKO €CTECTBEHHBIX HaYK.
10. S3bIk MaTeMaTUKU NPUMEHSETCS B TyMaHUTapHBIX Haykax. 11. IIpu noBslleHUH TeMIiepaTypbl
CKOpPOCTb MOJIEKYJI yMEHbIIaeTcs. 12. BemecTBo cOCTOMT M3 HEMOABMKHBIX aToMOB. 13. ATom
BOZOpoAa jerde atoma xene3a. 14. OCHOBHBIM METOJOM HCCIEAOBaHUS B AHTHUYHOW Hayke
Obuto HaOmromenue. 15. ApucTtoTenb OTcTamBan ujaeu aromusma. 16. Xumuku 18-19 Bekos
OIIPOBEPIVIM TUNOTE3Y aromMu3Ma. 17. ATOMBI cOCTOSAT U3 MoJeKysl. 18. MosieKysbl cOCTOAT U3
aToMOB. 19. bpoyHOBCKOE ABMKEHUE NOATBEPKAAET THUIIOTE3Y ATOMU3MA.

Tunoevie popmynuposku ymeeprcoenuil K KOHMPOJIbHOIM padomam Ha JdeKuyuax 2-3:
1. DnexTpoH TsKenmee aToMa BOAOpOJA. 2. DIEKTPOH HMEET OTpULATENbHBIA 3apsad. 3.
PeHTreHoBcKkue JTy4H — 3TO 3JEKTPOHBI. 4. SIBjeHne MHTEepPEepeHIMH MOATBEPKAAET BOJIHOBOM
xapakrep cBera. 5. Anbga-uacTuipl Jierye Oerta-yactui. 6. [laMMa-uszimyueHue — 93TO
3JIEKTPOMArHUTHBIE BOJIHBL. 7. OCHOBHAs Macca aToMa COCpeoTOYeHa B AjeKTpoHax. 8. JlimnHa
BOJIHBI PEHTI€HOBCKHUX Jy4yeil Oolblie, 4yeM y BHIMMOro cBeTa. 9. B meTamnax umerorcs
cBOOOAHBIE AMEKTPOHBL. 10. 3aKOHBI KJIACCUYECKOW MEXAaHWKH TOYHO OIHMCHIBAIOT MOBEICHHE
anekTpoHa B arome. 11. CBeToBble KBaHTHI Ha3bIBAOTCS (oToHamMH. 12. ATOMHBIE CIEKTPHI
npeAcTaBisitoT cobor cepun ymHMA. 13. [loctpoennas Pesepdopaom mimanerapHas Momaenb
OOBSICHSIET YCTOWYMBOCTh aToMa. 14. DNeKTpoHaM MPHUCYIIH HE TOJIBKO KOPIYCKYJSPHBIE, HO U
BOJIHOBBIE CBOWCTBA. 15. DHEprusi sJleKTpoHa B aTOME MOXKET MPHUHUMATDH JIIOObIE 3HAYCHUS.
16. I3nyyeHre u TOIJIONIEHHE CBETa aTOMOM IPOMCXOJIUT IPU €ro MNepexoje M3 OJHOro
CTAITMOHAPHOTO COCTOSTHUSA B apyroe. 17. B mo0oii MOMEHT BpeMEHH MO>KHO TOYHO OIPECIIUTh
KOOpJMHATY M UMIYJbC 3JEKTpoHa. 18. 3aKOHBI KBaHTOBOW (DM3HUKH OMHCHIBAIOT TOBEICHUE
JJIEKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeeprcoenuilt K KOHmpoavhou paoome na aekyuu 4: 1. Hykinonsr —
9TO HEWTPOHBI U AJIEKTPOHBL. 2. Macca HeWTpoHa B JABa pas3a Oosblne Macchl nportoHa. 3. Ilpu
CIIMSIHUM JIETKUX siiep oHeprus Boinensiercs. 4. [lpu pacnaze TskemnbIX siep SHEPrusl MOrIomaeTcs.
5. B simepHOM peakTope HCHob3yeTcs yIpaniseMas LemHas sjaepHas peakiws. 6. B aromHoii 6ombe
WCITIOJIb3YETCSl ympasisieMasl LenHas saepHas peakuus. 7. [[poToH uMeeT OTpHULATEeNbHbIA 3apsl.
8. Heitftpon wuMeeT oTpumarelbHbiid 3apsana. 9. Anbda-dactuiia — 310 3ekTpoH. 10. M3orombr
OTJIMYAKOTCS] YUCIIOM HEUTpOHOB. 11. M30TOMNBI OTIMYaIOTCA YKCIOM MTPOTOHOB. 12. [IpoHukatroias
CIOCOOHOCTH O€Ta-U3IIyueHHUs BhIIIE, YeM y ramMma-u3nydenus. 13. TepMosaepHblil CHHTE3 HIHPOKO
MIPUMEHSIETCS B @aTOMHBIX JICKTPOCTAHIIHSIX.

Tunosvie opmynuposku ymeepicoenuii K KOHMPOIbHOU padome Ha aekuyuu 5: 1.
OpHOuMMEHHBIE  TOJIFOCA  MAarHUTOB — OTTAJNKMUBAaIOTCSl  Onarojaps  I'paBUTAMOHHOMY
B3auMojeiicteuto. 2. Jlyna gBwkercds 1o opbure  Omaromaps  3JIEKTPOMAarHUTHOMY
B3auMojieiicTBUIO. 3. HyKJIOHBI B si/jpe MpUTATHBAIOTCS Oiarogaps CUILHOMY B3aUMOJICHCTBUIO.
4. Jlo3a pasiOaKTUBHOTO W3Jyuy€HUs U3MepsieTcs B Kuiiorpammax. 5. Tspkenble 31eMeHTapHbIe
YacTUIBl  HasplBatOTcAd  agpoHaMu. 6. Yactumbl, oOpasylomme BEIIECTBO, Ha3bIBAIOT
¢depmuonamu. 7. Bzaumogeiicteue obecrneunBaercss 6o3oHamu. §. POTOH 00sagaeT Maccod u
3apsAaoM. 9. AIpOHBI COCTOSIT U3 KBapKOB.

Tunoevie popmynuposku ymeepricoeHuil K KOHmMpPOaAbHOU padome Ha Jjaekyuu 6: 1.B
EBknuaoBoii reoMeTpuu cymma YIJIOB TpeyrojibHuka paBHa 360°. 2. Akcuombl EBxinnoBoit
FEOMETPUH JIOTUUECKHU CIEAYIOT OJHA U3 pyroi. 3. B 0CHOBE KiIacCHMYECKUX MPEACTABICHUIN O
npoctpaHcTBe JexuT EBkimnoBa reomerpusa. 4. Tpu 3akoHa HproToHa 5ekaT B OCHOBE
KJIJaCCUYECKOM MexaHUKU. 5. C TOUKM 3peHMsI KJIACCHUUYECKHUX IPEACTaBICHUM IPOCTPAaHCTBO
yeThipexMepHo. 6. C TOUKH 3peHHus KIACCUYECKUX MPECTaBICHUN BpeMs OJHOMEpHO. 7. Bpems
n3mepsiercst B Mmetpax. 8. [IyTe m3mepsiercss B cekyHaax. 9. CKOpocTh Tejla 3aBUCHUT OT BBIOOpa
cuctemsbl otcuera. 10. Knaccuueckue npenctaBieHust O MPOCTPAHCTBE U BPEMEHH CIIPABEJIUBbI
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TOJIBKO TIPU CKOPOCTH cBeTa. 11. YueHble nOKa3aiM CyIIECTBOBAaHHUE CBETOHOCHOTO 3dwupa.
12. OmbIT MaiikenbcoHa OnmpoBepr THIOTE3Y ddupa.

Tunoevle ghopmynuposku ymeepocoenuil K KOHmpoavHou pavome na nexyuu 7: 1. CKOpoCcTh
CBETa 3aBUCHT OT BBIOOpa CHUCTEMBbI oTcuera. 2. PensTMBUCTCKHME siBIE€HMS HAONIOAAIOTCSA IpU
CKOPOCTH, OJIM3KON K CKOPOCTH cBeTa. 3. B crenuanbHOM T€OpHUH OTHOCUTEIBHOCTH POCTPAHCTBO
U BpeMs He3aBHCUMBI Jpyr oT apyra. 4. Ckopoctb cBera coctaBisger 300 m/c. 5. Cer — 3TO
ANIEKTPOMAarHUTHAs BOJTHA. 6. PelsaTHBHUCTCKAsI TEOpHS paccMaTpyBaeT Tela, IBIDKYIIHECs ObIcTpee
cgera. 7. B CTO coObITHs OTHOBPEMEHHbBIE B OJHOW CHCTEME OTCYeTa, OJHOBPEMEHHBI B JIIO0OH
npyroi. 8. A. DiiHmTeH copmynupoBan dverbipe nocrynara CTO. 9. Onrtuueckuil s¢ddext
Jlomyepa sIBIsieTCs CEeICTBUEM PEIITUBUCTCKOTO 3aMEJICHUs] BDEMEHHU.

Tunoevie opmynuposku ymeeprcoeHuii Kk KoHmpoavhou paoome na nexyuu 8: 1.CTO
U3y4aeT SBJEHMsS B YycIoBUAX TIpaBuTanuu. 2. IImanerst Bokpyr ConHIA ABWXKYTCS IO
OKpyKHOCTAM. 3. [Imaners! Bokpyr ConHIa ABMXKYTCS MO JUIMNITUYECKAM TpaekTopusM. 4. Uem
nanbiie miaHera ot ConHIA, TeM MEHbINE MEepHo] ee oOpalleHust BOKpyr Hero. 5. MHepTHas u
IpaBUTAIlMOHHAS MacChl Tena paBHbl Jpyr napyry. 6. B ocnoBe OTO nexur npuHImn
JKBUBAJICHTHOCTU. 7. Yacrtora cBeTa, BOCIPUHUMAaeMas IPUEMHUKOM, 3aBUCUT OT CKOPOCTH
ucrounnka. 8. B o0meil Teopuum OTHOCHUTEIBHOCTH TEOMETpHs TpocTpaHcTBa EBKimmmosa.
9. CymiecTBOBaHME YEPHBIX JBIP U TpaBUTALIMOHHBIX JIMH3 caeayeT u3 OTO.

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

IIpoBepsieMble KOMIETEHIIMM W HWHAMKATOPHI AoCTKeHus komnereHumid: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeimonHenus 3ananni: 10-20 MunyT

Kpurepun oneHuBaHus: B KOHIE NMPAKTHUECKOrO 3aHATHUA (HE MEHee ABYX pPa3 3a CeMecTp)
IpOBOAUTCA NHUCbMEHHBINM ompoc (10—20 MuHYT), MOKa3bIBAIOIIMN MOHUMAHHUE CTYJIEHTaMH
Marepuana JIeKIMH M MpPaKTHYEeCKUX 3aHATUH. IIpum 53TOoM paspemaercss MOIb30BATHCS
COOCTBEHHOW TETpajbl0 C KOHCHEKTOM. Pe3ynbTaT olieHMBaeTcs MO MATHOAIIBHOM MIKaJle.
Onenka «5» — 90% mnpaBuibHBIX OTBETOB, «4» — 70% mpaBWIBHBIX OTBETOB, «3» — 50%
MIPaBWIbHBIX OTBETOB, «2» — 30% npaBUIbHBIX OTBETOB, «1» — meHee 30 % mpaBUIIBHBIX
OTBETOB.

Tunosasa camocmoamenvhas nucoemennan paboma 1

1. [IpuBenute 5 npumepoB AudPepeHuai HayK.

2. [TpuBenurte 5 npUMEpOB MHTErPAIIUU HAYK.

3. YkaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOT'O MBILIUICHUS.

4. PackpoiiTe B3aMMOCBS3b IIOHATUIN «TUIIOTE3a» U «TEOPUSI».

5. YKaXHuTe OTIINYUS METOJIOB «HAOIIOICHUE» U «OKCIIEPUMEHTY.

6. IIpuBenure 7 mpuMEpOB MPOCTHIX BEUIECTB U 7 MPUMEPOB XUMUUYECKUX COCIMHEHUMN.

Tunosas camocmoamenvhas nucemennasn paboma 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 JlpeBHsia I'penus cuntaeTcs poAMHON HAYKH?

5. Kakue MeTo/1pl MCCle0BaHMs TPUPOIbI UCTIONB30BATHUCH HaTypduiocodamu?

6. KakoBbI OCHOBHBIE YEPThI €CTECTBEHHOHAYUYHBIX B3IJIs10B ApUCTOTENSA?

®opma koHTpoasa 3 — Jloxnan

TunoBoit fokIan

IIpoBepsieMble 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 oueHuBaHus: TOKIJIAA HA MPAKTUYECKOM 3aHSATUH OLIEHUBAETCS JABYMS OLICHKAMU I10
MATUOATUTHHOM IIKase:

mepBas — 3a cojiep>kanue U opopmiieHne («5» — pyKOIUCHBIN KOHCIIEKT SICHO CTPYKTYPUPOBAaH U
xopoio odopMiIeH B pabodeil TeTpaiu, «4» — pyKONUCHBIN KOHCIIEKT XOpoIIo oopmiieH, «3» —
MMEEeTCS aKKypaTHBIH PYKOIUCHBIM KOHCHEKT, «2» — clieJaH PYyKOMUCHBIM KOHCHEKT, «1» —
MIPEJICTaBJICH TEKCT B MIEYaTHOU Qopme);

BTOpas — 3a Gopmy npejacraBicHus] HHPOPMAITUU, OTBETHI HAa BOMPOCHI («5» — JAOKIAJ ClIeaH
CBOMMHU CJIOBaMHU, JaHbl BEPHbIE OTBETHI Ha BOMPOCHI, «4» — NOKIAJa BbIy4YEH, IaHbl OTBEThHl HA
BOIIPOCHI, «3» — IOKJIaJ YaCTUYHO BBIYYEH, IaHbI OTBETHI HA BOIPOCHI, «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 BBICTYIHUTh C IOKJIAJOM OJJMHAKOBOE YUCIIO pas.

Tunoevie memvt 00K1a006: TeMbl (HOPMYIHUPYIOTCS COIIACHO COJEPKAHUIO IMPAKTHUECKUX
3anatuil (m. 3.4. pabGoueilt mporpammsel), Hanpumep: «HauanbHbI 3Tam pa3BUTUS AHTHYHOM
HaykH (I ToIC. 10 H.3.)», «3aKOHBI IKOJIOTUH, IPUMEPDI UX MPOSBIECHUSI) U T.J.

®opma koHTpoJs1 4 — PaboTa Ha MPaKTUYECKOM 3aHITUU
Tunosoe coaepkanue padoThl Ha MPAKTUUECKOM 3aHATUU

[IpoBepsiemble KOMNETEHIIMM U HWHAMKATOpPbI AocTWkeHus kommereHmmit: YK-1: UVYK-1.1.,
NYK-1.2., UYVK-1.3.

BpeMH BBITIOJTHEHUS 3aJlaHUI: B TCUCHHUE MPAKTUYICCKOI'0 3aHATUS

KpI/ITepI/II/I OLICHUBAHHWS: BBICTABJIACTCA OLCHKA IIO0 ATHOQIILHON IIKaJIE Ha MPAKTUICCKOM
3aHSATHH HE TOJIBKO JOKJIAMYMKaM, HO U KaXIOMY CTyIEeHTY: «1» — 3aman 1 pa3ymHBII BOIpoc
JOKJIQIYUKY WJIU CIEJIaHO JOTIOHEHHE, «2» — 2 BOIPOca WK JOMOTHEHUS, «3» — 3 BOmpoca Uiin
JOTIOJTHEHUs, «4» — 4 BOTpOCca WK JIOTIOJIHEHUSI, «5» — 5 1 00JIee BOMPOCOB U JOMOTHEHUH.

Tunosoe 3ad0anue  cmydenmam:  BHHMATEINbHO  BBICAYLIaTh  JOKIAJ  CTYZACHTA,
[IPOaHAJIM3UPOBATh YCIBILIAHHYI0O M M3YYEHHYI0 JOoMa HMH(pOpMAaIMIO, MOATOTOBUTh M 33/1aTh
BOIIPOC, CJIENIaTh JOMOJIHEHUE K COOOILEHHIO.

Tunogwvle cmyoenueckue 0npocsl: Kakie METObl O3HAHU NPeo0Iaaii Ha HauyaJlbHOM JTare
pa3ButTus aHTUYHOU Hayku? IlpuBenuTe nmpuMepsl MPOSBIECHUS OCHOBHOIO 3aKOHA KOJIOTHH ...
U T.J.

®opma koHTpoJst 5 — KonTponsHas padota
Tumnoast KoHTposIbHAs paboTa

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

Bpewms BeinonHeHus 3aianuii: 45 MUHYT

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

Tunosas konmponvnan paboma 1

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

Teopus Ne Ob6ocHOBaHUE

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

MEXaHUKa 2. PaBenctBo CKOpPOCTHU CBCTA B Pa3HbIX NHECPUHUAJIBHBIX CUCTCMAX
CHeI_II/IaJ'ILHaH TCOpUs OoTcUceTa.
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OTHOCHUTCIIBHOCTHU
O6mras Teopust
OTHOCHUTCIIBHOCTHU
Teopust bopa atoma
BOZOpOIA
MonekynspHo-
KHHETHUYECKast TEOPHsI

3. JINIMHHOBOJIHOBOE CMEILICHUE B CIICKTPAX YIAJICHHBIX raJIaKTHK,
Ha0IrOIaeMbIX Ha 3emite.

4. Nuddysus.

5. OcoOEHHOCTH IBIDKCHUS TUIAHET.

6. UepHbIe TBIPHI.

7. BpOyHOBCKO€E JABUKEHHUE.

8. 3aBHCHMOCTh BPEMEHH KWU3HH HJIEMEHTAPHBIX YaCTHIT OT MX CKOPOCTH.

9. 'paBUTALIMOHHBIC JTUH3BI.

10. JImHEHUaTHIN CIIEKTP aTOMa BOJOPO/A.

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

2. YCTaHOBUTE COOTBETCTBHUE MCXKIAY NCpCUHUCICHHBIMHA 00JIaCTIMU 3HAHUS H CO3JaHHBIMH
JIFOAbMHA O6’beKTaMI/I, B KOTOPBIX IMMPUMCHAKOTCA WU UCCICAYIOTCA ABJICHUA, OTHOCAIIHUECA K

JIAHHOW 00J1aCTHU 3HAHUA.

O0JacTh 3HAHUSA Ne Co31aHHBIH 00HLEKT

®du3uKa EMEHTapPHbIX YaCTHII 1. JlBuratenb BHyTPEHHETO CTOPAHUSI.
@Pusuka aTOMHOIO sipa 2. bonpmoi AnpoHHBIN KoJIanaep.
DNeKTpOIMHAMUKA 3. Temeckom Xab0ur.

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

3. YcraHOBUTE COOTBETCTBHE MEXAY IMEPEYHCICHHBIMUA OONAcTAMU 3HAHUS W y4YCHBIMH,
OKa3aBILIMMH 3HAYUTEIBHOE BIMSHUE HA PA3BUTHE JTAHHBIX 00JIacTeH.

O0JacTh 3HAHUSA Ne Yuenblii

MoneKysspHO-KUHETHYECKast TeOpusl 1. I'. Tanuneit. 9. Jlx. Makcgen.
DNeKTpOHHAS] TEOPHsI BEIIECTBA 2. M. ®apaneit. 10. U. HeroToH.
KBanToBas gusmnka 3. H. bop. 11. P. boitns.
®dusuKa aTOMHOTO sapa 4. .. MeHzernees. 12. 3. Pesepdop.
CrermansHas TEOPHs] OTHOCUTETLHOCTH 5. X. HopeHu. 13. A. DHHIITEHH.
OO01ast TeOpUsi OTHOCUTEIBHOCTH 6. M. Kropu. 14. A. JlaByasebe.
DIIeKTPOANHAMUKA 7.T. Om. 15. M.B. JloMOHOCOB.
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.

O06m1ast 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€ U IIOITTIOICHKE CBE€Ta aTOMaMu.

KsanroBas dusnka

6. Pacmmpenue Ten npu HarpeBaHUU.

du3nKa aTOMHOT0 Aapa

7. CBOOOAHOE ITaJICHUE TEIIA.

5. YkaxuTe, K KaKoil rpyIre siBJICHU OTHOCSATCS IPUHIIUITBI K 3aKOHBI.

SIBenns Ne ITpuHIUNIBI K 3AKOHBI
MexaHnuecKkue ABICHUS 1. 3akon KynoHna.
TenoBble SIBICHUS 2. IIpuHIIATT OTHOCUTENBHOCTH | ammiest.
DNIeKTPOMArHUTHEIC SIBJICHHS 3. INoctynater bopa.
KBaHTOBBIE SBICHUS 4. 3aKOH COXpaHEHUS YHEPTHUH.
SIBnenns auepHOit PU3MKN 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. 3akonsl HeroTOHA.
12. Tloctynarsl cielaibHOM TEOPUH OTHOCUTEILHOCTH.

6. YcTaHOBHTE COOTBETCTBUE MEXKAY BUJIAMHA MATEPUU U UX XaPaKTEPUCTUKAMH.

Marepus Ne CB0JiCTBO, XapaKTEePUCTHKA
BemmectBo 1. I'paBuTaIimoHHoeE. 4. DIeKTpOMarHuTHOE.
ITone 2. TBepnoe. 5. I'azoo6pa3Hoe.

3. Kungkoe. 6. ITlnasmenHoe.

7. YCTaHOBUTE COOTBETCTBUE MEXAY KAPTUHAMH MHUPA U 3aKOHAMM.

KapTtuna mupa Ne 3aKOHbI
1. Yetslpe ypaBHEHUSI MakcBea.
Mexannyeckas 2. 3akoH BceMupHOro TSIroTeHHUs.
3. 3aKOH AJIEKTPOMAarHUTHOW MHIYKIIUH.
DNeKTPOANHAMUHUECKAS] 4. Tpu 3axoHa HproTOHAa.
5. [IpuHLIKI SKBUBAJIEHTHOCTU MHEPLUHU U TPABUTALINH.
6. [IpeobpazoBanus JlopeHia.
PenstuBuctckas 7. IlocTynatsl cenyanbHOM TEOPUH OTHOCUTEIBHOCTH.
8. Ilpunuun HeomnpeneneHHocTH [elizendepra.
9. lNanuneeBcKkHii 3aKOH CIIOKEHUSI CKOPOCTEH.
KsanToBo- 10. YpaBuenue lIpenunrepa.
CTaTHCTHICCKAA 11. 3akon Xab0ma.

8. YCTaHOBUTE COOTBETCTBHEC MCKOY 00BEKTaMH U COCTaBJIAIOIINMMH HUX 3JICMCHTaMMU.

O0BeKT Ne CocraB

Atom 1. KBapku.

ATOMHOE SIAPO 2. [ToJIOKUTENTBHO 3apSIAKEHHOE SIAPO U AIEKTPOHBI.
AJipoH 3. ATOMEL

Monekyna 4. IIpOTOHBI U HEUTPOHBI.

9. YcraHoBUTE CBSI3b MEXAY (GOPMYIIO U €€ CMBICIOM.

Dopmya | Ne Cmbica
v=S/t 1. ®opmyna DHHIITENHA AJI1 MAacChl U SHEPTHH.
F=G~7 2. CKOpOCTh PABHOMEPHOTO JIBUKEHUSL.
3. 3akoH BceMupHOro TAroreHusl.
a=F/ "Z 4. 3axon Oma JIst ydacTKa Ielu.
E=mc 5. Bropoii 3axon HeroToHa.
E=hv 6. Dueprust GOTOHA.
I=U/R

10. YcranoBuTe COOTBETCTBUE MEXKTY (DM3MUECKIMH BETMIUHAMY U €AUHULIAMH U3MEPEHHUSI.

Beaununna Ne | Beanunna Ne Ennnuna usmepenust

DHeprus Jlo3a painoakKTUBHOTO 1. lepi. 7. Barr.
Macca W3IIyYEeHUS 2. Ixoynb. 8. Kunorpamm.
CKOpOCTb Cuna 3. AMnep. 9. BossT.
MOIIHOCTE YacToTa 4. Pan, 69p, 3UBEPT. 10. CexyHnna.
Bpewms Hamnpsixenue 5. Metp B cexkynny. | 11. Metp.
Paccrosmue Cra Toka 6. CBeToBOI rof. 12. HetoTOH.

Crnenaiite pUCyHKH, COOTBETCTBYIOILIUE MTPEATI0KEHHBIM Ha3BAHUSM.

1. Mogens atoma

Pezepdopna.

2. lenenue siapa ypana U-235.
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3. O6napyxenue HeogHopoaHoctu | 4. KoopauHaThl MaTepualibHON TOYKU
PalMOaKTUBHOTO U3ITYyUYCHHUS. OTHOCHUTEIILHO CUCTEMBI OTCUETA.

5. Ilepssiit 3axkoH Kemepa. 6. [IpuHIIUTT SKBUBAJICHTHOCTH
TpaBUTAIUU U UHEPIIUH.

Tunoeaa konmpoavnasa paooma 2

1. Ykaxure BpeMs, COOTBETCTBYIOIIEE MEPEUNCIEHHBIM OTKPBITHUSAM, 3aKOHAM, H300pETeHHUSIM,
TEOPHSM.

OTKpbITHE, 3aKO0H, H300peTeHue | Ne | OTKpbITHE... Ne Bpemsi
PenTreHoBckue gyuu DJIEKTPOH 1.4-5B. 10 H.3.
DneKTpOMarHuTHas HHAYKIHS Heiitpon 2.3 B. 10 H.).
I'urioresa o CylIECTBOBaHUM aTOMOB [IpoTtoH 3. 16 B.
OCHOBBI KIIACCUUYECKOM MEXAHUKH bo3on Xurrca 4. 17 B.
Knaccuueckas 3JIeKTpOIMHAMHUKA 3akoH ApxumMena 5.18 B.
['ennonenTpuueckas cucrema Mupa PannoakTuBHOCTH 6. 19 B.
[lepuonnyeckuii 3akoH MeHzeneeBa EBkimnoBa reomerpus 7. Konerr 19 B.
ATOMHasl DIEKTPOCTAHIIHS PenukroBoe u3nydyeHue 8. Hauayo 20 B.
3aKOH COXpaHEHHS SHEPTUH AtomHast 6omba 9. Cepemnna 20 B.
10. Kosnern 20 B.
11. 21 B.

2. YCTaHOBUTE COOTBETCTBHE MEXy 0O0OBbEKTaMH U MOPSIKAMU Pa3MEPOB COOTBETCTBYIOIIUX UM
oOyactell MpOCTpaHCTBA

O0bekT Ne | O0beKT Ne Pa3mep Pasmep
DJjieMeHTapHas 4YacTulla Snpo atoma 1. 105 m. 7. 1-10%m.
OpranugecKkas MAKPOMOJIEKYIIA Knetka 2.10™ m. 8. 10°m.
MHOTOKJIETOYHBI OpraHu3M Atom 3.10" m. 9.10°m.
MUKPOOPraHu3m DKocucTeMa 4.10° m. 10. 10"m.
lanakThka Bcenennas 5.10° m. 11. 10%m.
Comnnre buocdepa 6. 1-10 m.

3. Beibepute enuHUIBI H3MEPEHHUs, YA0OOHBIE AJIsl OLIEHKH pa3MepOB 0OBEKTOB.

O0BekT Ne EauHunbl Hu3MepeHust
I'amakTuka 1. Cautumerp.
JlnnHa cBETOBOM BOJTHBI i &BeTOBOH TOA.
. Merp.

Knerxa 4. Hanomerp.
[Inanera 3emiist 5. ACTpOHOMHUYECKas eIMHHUIA.
MHOTrOKJIETOYHBIN OPraHUu3M 6. Kunomerp.
ConHeuHas cucteMa 7. Mukpometp.

8. IMapcek.

4. YcTaHOBUTE COOTHOIIICHHUE MCKAY HIUPOKO HUCIIOJIB3YCMbIM JOCTUKCHUCM HAYKU U TCXHUKHU
1 OCHOBHBIM SBJICHUCM, OTBECTCTBCHHBIM 34 €TI0 Hef/'ICTBI/IC.

JdocTHiKeHre HAYKH M TeXHUKH Ne SBJienue

CortoBas CBsA3b 1. [leiicTBHE MArHUTHOTO TIOJIS1 HA IIPOBOJIHUK C TOKOM.
DNEeKTpOIBUTATENb 2. DNeKTpOMarHuTHas BOJIHA.

AHTHOUOTHK 3. YipTpaduoneToBoe U3IydeHue.
VICKYCCTBEHHOE OCBEIIECHHUE 4. KuzHenesarenbHOCTh MUKPOOPIaHU3MOB.
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DJeKTpuuecKue Mpudopsl 5. DIIeKTpUUYECKUE U KBAHTOBBIC SIBJICHUS.
DneKTpOHHAasi TEXHHUKA 6. TepmoiMHAMHUYECKUE SIBJICHUS.
®mrooporpadusi, peHTTeH 7. DneKTpOMarHuTHas HHAYKIIMSL.

JIBuraren BHYTPEHHETO CrOPaHHMs 8. Yopyrue BonHbI ¢ 4acToToil Beie 20 kl'.
VIbpTpa3sByKoOBas AUATHOCTHKA 9. DnekTpoMarHuTHOE U3MydeHue A~ 1 Hwm.
Jesundexmst «KBapIieBoidy JamIon 10. Dnexrpuyeckuii TOK.

5. YcTraHoBHTE COOTBETCTBHUE MCKAY dTallaMU Pa3BUTUA CCTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMMH.

Jran Ne XapakTepucTHKA

Mudonornueckumii 1. Ha ocHOBe OMNBITHBIX (PAKTOB CTPOUTCS THUIIOTE3a,
CJIEJICTBHSI KOTOPOM MOATBEPKAAKOTCS IKCIIEPUMEHTOM.

Hatypdunocodckuit 2. Ilo3HaHue HaMpaBJIEHO HA TIOMCK UCTUHBI U3 UHTEpECa K HEH,
Ha TEOPETHYECKOe 0OBsICHEHHE HAOII0JaEMBbIX SIBJICHUH.

Penurnosnslii 3. Ilo3HaHME OCYIIECTBISAETCS C MOMOUIBIO JIOTUKH, BaXKHYIO
pOJIb UTPAET BEPA, ONIOPA HA ABTOPUTET.

Hayunebrit 4. Tlo3Hanne HOCUT SMIMPUYECKUN XapaKTep, HAIpPABJICHO
Ha PEIICHHUE NMPUKIIATHBIX, TPAKTUYECKUX 3a]1a4.

6. YCTaHOBHTE COOTBETCTBUE MEXKTY 0OBEKTAMH MaKpO- U MEraMHpa M X XMMHUYECKAM COCTABOM.

O0BeKT Ne | O0bexT Ne XuMHYecKHii cocTaB
JKuBbl€ OpraHu3Mbl Bcenennas 1. H, He...
3emHas Kopa Atmochepa 3emin 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...

[lnanera 3emisa CouHite

7. YcTaHOBUTE COOTBETCTBUE MEKAY aCTPOHOMHYECCKUM SBJICHUEM U €TO 00BACHEHHEM.

SIByenue Ne O0bsicHeHHe

Ce30HHbIE U3MEHEHHMS KJIMMaTa 1. MarauTHoe 1oJie TIaHEeThI.

CMeHa IHA 1 HOUU 2. O6pazoBanne Ha 3emie TeHH OT JIyHBI.

®a3bl JIyHbI 3. HaxJIoH ocH TUTaHEeTHI K TNIOCKOCTH OpOUTHI.
CeBepHOE CUSTHHE 4. Pa3Has crenenb ocsenieHHOCTH JIyHb1 ConHiem.
JIyHHOE 3aTMEHHE 5. BpameHue 1iaHeTsl BOKPYT OCH.

CoJIHEYHOE 3aTMEHHE 6. [lonaganue JIyHsl B TeHb 3€MJIH.

8. YcTaHOBUTE COOTBETCTBUE MEX]Y MAJCOHTOJIOIMUECKUMHU 3paMM M XapaKTEPHBIMM JJIsl HUX
IIPU3HAKAMU.

Jpa Ne IIpu3znak

Karapxeit 1. JloMrMHUpOBaHHE TUHO3aBPOB.

[Tanieo3oi 2. bim3kue K COBpeMEHHBIM U COBPEMEHHBIE BUJIbI PACTEHUM U JKUBOTHBIX.
[TpoTeposoit 3. OTcyTCTBHE KU3HU HA 3EMIIE.

KaitHo30i 4. TIpeoOnananie OTHOKIETOUHBIX OPraHW3MOB, 3aPOKICHAE MHOTOKJIETOYHBIX.
Me3030ii 5. 3apoxkieHre OTHOKJIETOYHBIX MUKPOOPTaHU3MOB.

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

9. YcTaHOBHTE COOTBETCTBHE MECXKAY YUCHBIMH U HAYYHBIMH JOCTHKCHUSAMMU.

YueHblii Ne Hay4Hoe 1ocTHKeHUE

P. boiinb 1. OTKpbITHE MUKPOOPraHUu3MOB. | 8. OCHOBaHHUE MAJICOHTOJIOTUH, UCS
J.U. Mennenee 2. OTKpBITHE KUBOU KIETKH. BJIMSIHUS KaTacTpo( Ha SBOJIIOLHIO.
B 3. OTKpBITHE S7Ipa KICTKU. 9. UccnenoBanue pacTUTEIBHON
AM. byTepos 4. bnu3koe K COBpEMEHHOMY KJIETKH, KJIETOYHAs TEOpHsl.

T. Mennen MOHATUE XUMUYECKOTO 10. Ilepuoauyueckas 3aBUCUMOCTh
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K.-b. Jlamapk JIIEMEHTA. CBOMCTB XMMHUYECKHX JJIEMEHTOB OT

Y. JlapsuH 5. OCHOBBI CTPYKTYPHOI UX 3apslI0oB A1pa.

K. JIunneit XHMHH, CBOHCTBA BEIICCTB 11. DBomrOIIMOHHAS TEOPHSI:

A. JICBEHIYK 3aBUCST OT PACIOIOKEHUS UX H3MEHYMBOCTD, HACIE/ICTBEHHOCTD,
aTOMOB B MOJICKYJIaX. €CTEeCTBEHHBIN O0TOOP.

P. I'yk 6. 3aKOHBI HACJIEZIOBAHUSI. 12. Knaccuduxkanus pacTeHU 1

P. bpoyn 7. UccneoBaHue JKUBOTHBIX JKUBOTHBIX.

K. Krobe KJIETOK ¥ TKaHEH, KIeTOYHAs 13. DBOIOIIMOHHAS TEOPHS:

P. lllneinen TEOPHSI. CTPEMIICHHE K COBEPIICHCTBOBAHUIO,

T. IlIBauu yIpaXHEHHUE, HACIICTOBAHUE.

10. BbI6epI/ITe, K KaKoi KaTCTOPHUH OTHOCATCS ICPCUUCIICHHBLIC ITOHATHA.

Karteropust Ne IousaTHst
DKCHEepPUMEHT 1. JIuHUM MarHUTHOTO MOJIS.
SBneHne 2. [TosmyueHue 3JIeKTPOIHEPTUU HA HIIEKTPOCTAHIINH.
Mogenb 3. U3yuenue 3aBucumoctd DJ{C MHAYKIMH OT CKOPOCTH JBHXKECHHS
Teopus MarHuTa OTHOCUTEIHHO KaTYIIIKH.
[IpuMeHeHNE 4. DNeKTpOMarHuTHAsE UHAYKLIHS.
puGop 5. Ammiepmerp.
6. DIIeKTpOAMHAMHUKA.

Crenaiite pUCyHKH, COOTBETCTBYIOIIME MTPEITI0KCHHBIM Ha3BAHUSM.

WHAYKIOHH.

1. Onbir @apages 1o dJeKTpoMarHuTHOH | 2. I3MepeHue cuiabl Apxumesa,

JIEHCTBYIOIIEH Ha TEJIO B BOJE.

3. IMapHuKOBEIH 3P PEKT. 4. I'paden.

5. Ctpoenue CouHiia.

6. [{uks HayyHOTO MO3HaHUs A. DUHIITEIHA.

3

1.
2.

4
4

it

3. Meroauueckne ykazaHus 110 IPOBEIECHUIO IPOLEAYPBI TEKYILErO0 KOHTPOJIS

Texymuii KOHTPOJIb IPOBOJUTCS HA IPOTSKEHNUN BCETO CEMECTPA.

C6op, 06paboTKa M OLICHMBAHUE PE3YJIHTATOB TEKYILEro KOHTPOJsS MPOBOIATCS IPEroiaBa-

TE€JeM, BEIYIUM AUCLUILINHY.

. IIpenbsiBneHre pe3ynbTaTOB OLICHUBAHUSA OCYILIECTBIISIETCA B TEUEHUE HENEIM I0CIe

IIPOBEJICHUS] KOHTPOJIBLHOTO MEPONPUSATHSI.

Pe3ynpTarhl TEKYLIETO KOHTPOJIS YUYNUTBHIBAKOTCS B PEUTHHIE 110 JUCLIUILINHE.

. Bce marepuanel, nonydeHHble OT O0YYarOIIMXCS B XO/€ TEKYLIEro KOHTPOJIs (KOHTPOJIbHAS
paboTa, TUKTAaHT, TECT, OpraHMU3alus JUCKYCCHH, KPYTJOro CToja, JOKiIaj, pedepar, oT4er
10 J1abopaTopHOU paboTe, OTYET MO MeJarornyeckoi MpakTUKe U T.I1.), JOJKHBI XPaHUTHCS B
TeueHHEe TEeKYIEro ceMecTpa Ha Kadeapax.

. CunTarh, YTO IOJIOKUTENIbHBIE PE3yNbTAaThl TEKYIIEr0 KOHTPOJS CBUAETEIbCTBYIOT 00
YCIIEIIHOM Tporecce (POpMUPOBAHMS YKAa3aHHBIX KOMIETEHIMA U MHIUKATOPOB JIOCTHXKEHUS
KOMIIETEeHIIUH (3TarnoB (OpMUPOBAHUSI KOMIIETEHIUH).

4. Coagep:xaHye OEHOYHBIX CPEIACTB MPOMEKYTOYHON ATTECTAIIUN H
KPHUTEPUH UX OlleHMBAHUSA

.1. [IpomexxyTouHast arTecTanusi IPOBOAUTCS B BUJIE 3aU€Ta.
.2. Coxepkanue OLIEHOYHOTO cpeactBa. [IpoBepseMble KOMIETEHIIMM ¢ WHIUKATOPBI
octrkenus komnerenuuii: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.
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Ilpumepnvie 6onpocvl u 3a0anus K 3auemy. 3auem CTaBUTCS aBTOMATUYECKH, €CIM CPEIHUIN
Oann CTysneHTa He MEHbIIe 3 U CTYACHT MMEET TETPaab C aKKypaTHBIMH COOCMEEHHOPYYHO
Oo(pOpMIICHHBIMH KOHCIIEKTAaMHM BCEX JICKIMH, NPAKTHUYECKUX 3aHATHM M 3adaHudl s
camocTosiTenbHOM paboThl. CTyAeHThl, HaOpaBUIME HEAOCTATOYHOE KOJMWYECTBO Oasios,
JOJDKHBl HAmHMcaTh KOHTPOJBbHBIE pPabOThl. MakcHMaibHOE KOJMYECTBO OaljioB 3a OJHY
KOHTPOJIbHYIO — 5. 3a0danue: BBIYYUTb U MUCBMEHHO PACKPHITh CYTh MEPEUHUCICHHBIX MOHATUI
(1aTh ompenesreHUe, cIeNaTh aKKYpPaTHBIM PUCYHOK C MOSICHEHUSIMH, HamUcaTh HEOOXOJIUMbIE

bopMyIIbI).

KonTpoasnas padora 1

1. EcrecTBeHHOHay4YHOE MbIIILICHHE.
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHO-KHHETHYECKOH TCOPHH.
Omnbir @apazest 10 MEKTPOIH3Y.
Karoansie nyumn.
Onsit Tonmmena-Crroapra.
Wnrepdepennns.
PenrtrenoBckue y4u.
CocTaB paguoakTHBHOTO U3ITyYEHUSI.
dorordpexr.
10. Mopens atoma Pezepdopra.

e Al

KonTpoasnas pagora 2
1. Tloctynats! bopa.
[TpuHIUT JOTTOTHUTENHHOCTH.
[TpuHIMT TPUYNHHOCTH.
Hyxons!.
N3otomsl.
Snepnas peakuus.
Tunel B3auMoJEHCTBUSL.
Knaccugukars 3meMeHTapHBIX YaCTHII.
9. JlenToHBHL.
10.  AnpoHsbL.

P_NAN WD

KonTpoabsnas padora 3

1. CpoiicTBa IpOCTPaHCTBA.
CBoiicTBa BpeMeHH.
EBkinmoBa reomerpus.
HeeBxinnosa reomerpusi.
I'eonieHTpHYECcKast cCTEMa MHPA.
I'enmmonieHTpHYecKast ccTeMa MHpA.
[Mpuanun otHOCUTeNnbHOCTH [anuest.
3aKoH cloxeHus ckopocteit I'amuest.
I'paHuLIBI MPUMEHUMOCTH KJIACCHUECKHX ITPEACTABICHUI O IPOCTPAHCTBE U BPEMEHH.
10. CyriecTBOBaHHE CBETOHOCHOTO 3(upa.

WX WD

KonTpoabsnas pa6ora 4

OmnbiT Maiikenscona.

Teopust OTHOCUTEIBHOCTH.

CrnennanbHast TEOpHst OTHOCHTEIIBHOCTH.
OO0mast TeopHst OTHOCHTEIIBHOCTH.

[Moctynaret CTO: mocTysnaT OTHOCHTENFHOCTH.
Ioctynatsl CTO: nocTyaaT HHBAPHAHTHOCTH CKOPOCTHU CBETA.
PensTuBHCTCKOE 3aMEINICHNE BPEMEHH.
PensiTUBHCTCKOE COKpallleHHE Pa3MeEPOB.
[IpeodpaszoBanus Jlopenma.

10. DxcnepumentansHOe oaTBepxkaenue CTO.

WR_NAN R WD

KonTpoabsnas pa6ora 5

1. T'enmmoueHTpHYecKasi CHCTEMa MHPA.
3aKoH cioxeHus ckopocteit I'amuest.
3axonsl HeroTOHA.
3axoH BcemupHOTOo TATOTEHHUS.
BpoyHOBCKOE 1BUMKEHUE.

vk
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SRR

[InanerapHas Monens aroma Pesepdopra.
Wurepdepenuns u nudpaxims cBera.
DJNEeKTPOH.

Hyxknonsl.

CocraB paJloaKTHBHOTO H3Ty4YCHHUS.
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Bonpocuwt k 3auemy

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

Hayunoe nosnanue sienenuti npupoobwi.

1) Uctopust OTKPBITHS U UCCIIEIOBaHUS MAarHUTOB U MAarHUTHOTO MOJIS.

2) CoBpeMeHHbIE TPECTABICHNS O MATHUTHOM TOJIE M €0 POJIU B JKU3HM Ha 3emJie.
3) MarauTHoe€ 10Jie ¥ COBPEMEHHBIE TEXHOJIOTHH.

Cmanoenenue Hay4Ho20 ecmecmeo3HaHUs.

1) 3apoxxnenue Hayunbix 3Hanui (IV-II teic. 10 H.3.).

2) HavanpHbIii 5Tan pa3BuTHs aHTUYHON HaykH (I ThIC. 10 H.3.).
3) EctectBO3HaHue ApucToTers.

4) EcrectBo3nanue B III-I B 10 H.3. (3:IMHCKUM TIEpHON).

5) EctectBo3nanue B I-1I B 10 H.3. (TpeKO-pPUMCKHI IEPUOL).

1.2. Ecmecmeo3nanue 6 Cpe()Hue eexa u Hoeoe 6pemMst. 3KCI’l€p1/lM€HmaﬂbH0€ ecmecnieO3Hanue.

1) Penurno3uslii 3Tan pa3Butus ectecTBo3HaHU. CXOJIaCTUUECKHUM TUIT MBILIUICHHUS.
2) IpeanocsbuIKi U 0COOEHHOCTH pa3BUTHSI HAYKH cpelHeBEeKOBOro Bocroka.

3) EcrectBo3nanue snoxu Bo3poxnenus. Hayunas pesomonust KonepHuxka.

4) boprba 3a reaMoNeHTpHUYECKYI0 cucteMmy mupa. JIx. bpyHo, 1. Keruep.

5) Pa3BuTHe TEXHUKH B TIEPHO]T CPEHEBEKOBBS — MPENOCHLUTKA SKCTIGPUMEHTATHHOTO €CTECTBO3HAHKIS.

6) Merononorus I'. T'anunes.

7) EcrectBenHOHay4HbBIe nccaeaoBanus M. HeloToHa.

8) BaxxHelue OTKpBITHA €CTECTBO3HAHMS 16-18 BEKOB.
1.3. Ecmecmeosuanue 18-19 sexos.

1) OTkpeiTre moneBoit ¢popmbl MaTepuu. HakomneHue ¢axkToB B 00JacTH 3JEKTPUUECTBA U

MarHetusma. Y. ['mne0ept, O. I'epuxe u ap. 3axon 1. Kymnona.

2) Teopust 3JIEKTPOMAarHUTHOTO MoJisd. PakTel O B3aUMOCBS3U AJIEKTPUYECTBA U MarHeTU3Ma,
nosyueHnnsle Jl. Aparo, I'.-X. Opcrenom, A.-M. AmrniepoM. Pabotst M. Dapanes, Teopust

Jx. MakcBenna.

3) CraHoBJIeHHE KJIacCHYECKON TepMOIMHAMHKHU. Barmsnel Ha mpupony teruia ot JpeBHei

I'pennn o P. Maitepa u JIx. Jxoyns.
4) 3aKkOH COXpaHEHUS YHEPTHH, TETUIOBbIC MAIIIHHBI.
2. Cospemennbvie npedcmasgienus 0 MUKpomupe.

2.1. Ecmecmeennvie HAayKu 8 ICU3HU COBPEMEHHO20 obwecmaa. Pazeumue

amomucmu4ecKux npedcmaeﬂeHuﬁ.

Ecmecmeennvle Hayku 6 JHCU3HU COBPEMEHH020 0Oujecmaa.
1) EcTecTBeHHbIEe, TEXHUYECKHE, TYMAaHUTAPHbIE HAYKH.

2) EauHcTBO MMpa IpUpOIBL.

3) UnTerpauus Hayk.

4) EcTecTBEeHHOHaYyYHOE MBIIIJICHHE.

5) Hay4unslit MeTO/I TO3HAHMS.

6) Ponsb CCTCCTBCHHOHAYYHBIX JOCTIKCHUI B HUCTOpPUH U KOHKpCTHOﬁ JKM3HHU 4YCJIOBCKA.

7) [IpeameT ecTecTBO3HAHUSA.

Pazeumue amomucmuueckux npeocmagieHui.
1) 3apoxieHre aTOMUCTUUECKUX MPECTABICHUN B aHTUUHOM HayKe.
2) Atomuctruka B HoBom BpemeHH.
3) PazBuTHe aTOMUCTUYECKUX MTPEICTABICHUN B COBPEMEHHOI HAaYKE.
4) [Ipsimoe moATBEp:KIEHUE UIe aTOMU3MA.
5) MonekyaspHO-KHHETHYECKasi TEOPHSL.
2.2. CmpoeHnue amoma.
1) UccnenoBanue sIBIEHUS JIEKTPOIIN3A.
2) Karoansle myumn.
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3) DnexTpoHHas TEOPHs METAJLIOB.

4) Teopuu CBETOBBIX SBJICHUH.

5) PenTrenoBckue J1y4u.

6) OTKpBITHE PATUOAKTUBHOCTH.

7) IlnanerapHas MOAEIb aTOMA.

8) IlpoTuBOpeuns naaHeTapHOU (SACPHOM) MOIEITH.

9) Atom Pesepdopna-bopa.

10) [IpuHIIMTT COOTBETCTBUS.

11) BonHoBBIE CBOMCTBA BENIECTBA.

12) Tabmuma [{.1. Menneneena.

13) [IpuHIMD AOTIOMHUTEIBHOCTH.
2.3. Cmpoenue amomHoeo aopa.

1) Hyknonsl. Dueprust cBs3u aapa. Jledext macc.

2) enenue saep.

3) Heynpasnsemas sinepHast LieTIHasl peaKiusl.

4) Yupapnsemas siiepHas eTHast peaKIusl.

5) PagnoakTuBHOE U3ITy4YECHHE.

6) TepMosiiepHBIN CUHTES.

7) BnusiHue painoakTUBHBIX U3JIy4E€HUI Ha OMOJIOTHYECKHE CHCTEMBI.
2.4. Dnemenmapnwvie yacmuywi.

1) Tunbl B3aMMOEHCTBHUSL.

2) YacTuupl 1 aHTHYACTHUIIBL.

3) Knnaccuduxanus sneMeHTapHbIX YaCTHIL.

4) CrangapTHast MOJIENb.

5) JIBuykeHue 1 B3auMOJICHCTBUE DJIEMEHTAPHBIX YAaCTHUL.

6) bonboit Anpounsiii Konnaiiaep.
3. Cospemennvie npeocmagieHus 0 MaKkpo- u mezamupe.
3.1. Knaccuueckue npedcmasieHusi 0 npocmpancmee u 8pemeHu.

1) O6bIIeHHOE TOHMMaHUE POCTPAHCTBA U BPEMEHHU.

2) Tononoruyeckue U METPUUYECKHE XapaKTEePUCTUKN TPOCTPAHCTBA U BPEMEHHU.

3) UcTopus npeacraBieHuil o MpoCTPaHCTBE.

4) EBkimnaoBa reoMeTpus.

5) HeeBkimnnoBa reomeTpus.

6) Kitaccuueckue npeactaBieHus O IPOCTPAHCTBE U BPEMEHH.

7) I'paHu1Ibl IPUMEHUMOCTH KIIACCUYECKHX MPE/ICTaBICHUI; Tpodiema ¢upa.

8) IlpuHiun oTHOcUTENbHOCTH [anuiies U Teopust AEKTPOAMHAMUKY MakcBea.
3.2. CneyuanvHas meopus OMHOCUMETbHOCTIU.

1) IMpeanoceinku nmoctpoenust CTO.

2) IMocrynater CTO.

3) OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.

4) PensTUBUCTCKOE 3aMeJIJIEHUE BPEMEHH.

5) OTHOCUTENBHOCTh MPOCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BpEMEHHOW UHTEPBAJL.

7) Ilpeo6pazoBanus Jlopenua.

8) Onrrueckuii a3 dexr Jlormepa.

9) DreKTpOMarHuTHOE TOJIE.

10) DkcnepuMeHTanbHOE 000CHOBAHUE PETSTUBUCTCKOTO 3aMEIJICHHS BPEMEHHU.
3.3. Obwas meopusi OMHOCUMENTLHOCTU.

1) 3axons! Kenutepa.

2) 3akoH BcemMupHOTo TSATOTEHUS.

3) UnepTHas 1 rpaBUTAIIMOHHAS] MACCHI.

4) [IpuHIMIT SKBUBAJIEHTHOCTH.

5) I'paBuTaninoHHOE MOJIE.
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6) [Tonstue 06 OTO.

7) IIpoctpancteo B OTO.

8) CnenctBus OTO.
4. buonozuueckasn kapmuna mupa. Xumuueckue KOHyenyuu.
4.1. Kusns. Deonmoyuonnas meopus.

Kusns.

1) OTnnuue KUBOTO OT HEXXHUBOTO. BelllecTBeHHAst OCHOBA JKU3HU.

2) KoHuieniuy BO3HUKHOBEHHUS KU3HU Ha 3eMIIe.

3) Havano >xu3Hm Ha 3emie. YCIOBUS Ha 3emiie TpU BO3HMKHOBCHHM >KW3HU. Teopust
A M. Onapuna.

4) CtpoeHue 1 pa3HOBUIHOCTH KJIETOK, HICTOPHUS CO3JaHUS KIIETOYHONU TEOPHH.

Deonoyuonnas meopus.
1) CranoBnenue uzeit ssomonmu (K. Jluanei, XK.-b. Jlamapk, XK. bBroddon).
2) OBomonmonHas teopus Y. JlapBuHa.
3) 'enetuka. 3akonsl HacnenoBanus ['. Mennensi.
4) [1aneoHTONOTHYECKHE 3PBI IBOJIIOLIHH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanuzayus u CuHepeemuxa.
1) Pa3zButne skocucteM, UX 0OCOOCHHOCTH U UEPAPXHUSI.
2) 3aKOHBI SKOJIOTUH, IPUMEPHI TIPOSBICHHUS.
3) buocdepa: rpanuisl 6uochepsl, yuenue B.I. Bepnanckoro.
4) Hoocdepa: yuenne B.1. Bepnaackoro.
5) IloHsATHS caMOOpraHu3aluy U CHHEPT€TUKH.
4.3. Xumuueckue KoHyenyuu: 560J10YUS XUMUU, COBpeMeHHas Xumus. Ecmecmeennonayunvie
acnekmul IKOI02UU.

Xumuueckue Konyenyuu: 360110YUs XUMULU, COBPEMEHHASL XUMUSL.

1) DBoJtOIMS XUMHUECKUX 3HAHUMN.

2) CoBpemenHblii cuHTe3. Karanus.

3) XuMu4eckuii cocTaB 000JI04YeK 3eMITH.

4) TlpupoaHbIe 3amachkl ChIPhs: HEOPTAHUYECKOE, OPTaHUIECKOE ChIPHE.
5) CoBpeMeHHbIE U IEPCTIEKTUBHBIE MAaTEPHUAIIBI.

Ecmecmeennonayunvle acnexmul 3K0102ul.
1) I'moGanpHBIE KaTaCTPOGDBI U IBOJIOIIHS.
2) KnmumaT mpomiioro, HaCTOSIIETO U OyayIIero.
3) [MapuukoBsiii 3¢ dext. Kucnorasie ocaaku. O30HOBBIC IBIPHI.
4) IIpoGeMbl SHEPrOCOEPEIKESHHSL.
5. Acmpogpuzuueckas kapmuna mupa.
5.1. Bcenennas.
1) 'unote3a bosnbiioro B3pbiBa (XpOHOIOTHS).
2) O6ocHOBaHME rUIIOTE3bI bobIIOro B3phIBa: 3akoH 3. Xa06ia, peTuKTOBOE U3TyUSHHE.
3) [IpoucxoxaeHne XUMUYECKUX 3JIEMEHTOB BO BceneHHoil.
4) CtpykTypa Meramupa.
5.2. Conneunas cucmema. 36e30ul.

Conneunas cucmema.

1) CoBpeMeHHBIE NPEACTABIEHUS O POUCXOKACHUU COITHEUHON CUCTEMBI.
2) Counnire.

3) IInaneTsl 3¢ MHOM TPYMIIHI.

4) IlnaHeThI-TUTaHTBHI.

5) Manbie Tena COJIHEUHON CUCTEMBI.

36e30bi.
1) Pa3meps! 1 macca 3Be3 .
2) PaccTosinue 10 3Be3.
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3) Poxxnenue 3Be3 .

4) XIMHUYECKUI COCTaB 3BE3]I.

5) DHeprus 3Be3 .

6) DTarnbl YBOIOIIUHN 3BE3]] PA3TMIHON MaCCHI.

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

Ilpakmuueckoe 3adanue: TOATOTOBUTH TMPE3EHTALMIO 1O OJHOMY U3  BOIIPOCOB,
PAcCCMOTPEHHBIX Ha TPAKTUYCCKUX 3aHATHAX, cojepkamryro He MeHee 10 wHPOpMATHBHBIX
CclIali10B.

4.3. Kputepuu onileHUBaHUSA
3aueT BBICTABISETCS MO pe3yibTaraM peituHra. Ecnm oOydarommiics HaOpan HEJO0CTATOYHOE
KOJIMYECTBO OaJlJIOB, TO OH C/IA€T 3a4eT.

HIkaJia oneHUBaHHUA AJI4 3a4eTa

YpoBHn %
OCBOEHUS AkageMud| OCBOEHMS
HHIUKATOPOB OcHOBHBbIEC NPU3HAKH BbI/IeJIEHHS] YPOBHSI ecKas (peiiTUHT
AOCTHKEHUS OlleHKA oBasi
KOMIIeTeHIIN I OIIeHKA)
ChopmupoBan | CTyeHT moKa3ajd JOCTAaTOYHO NMPOYHBIC 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TIOJIOKEHUH y4eOHOW AMCIUILINHBI,
YMEHHE CAMOCTOSITEIBHO pEIIaTh KOHKPETHBIE
MPAKTUYECKUE 3a7a4H, MpeyCMOTPEHHBIE
paboueili mporpamMMmoi, OpUEHTHpPOBATHCS B
PEKOMEHJOBAHHOW  CHPABOYHOM  JIMTEpATypE,
YMEET  IPaBWIbHO  OLEHUTh  IOJyYEHHBIE

pE3yIbTATHL
He I[Tpu oTBETE BHISBUIIMCH CYLIECTBEHHBIC MIPOOETHI B He meHee 50
c(OPMHMPOBAH | 3HAHMSX  OCHOBHBIX  TIOJIOKEHUH  y4eOHOHM | 3a4TeHo
JUCLUTITUHBI, HEyMEHHE C HOMOILBIO

IpEnoaBaTes IOIy4YUTh I[PABUIBHOE pELICHHUE
KOHKPETHOW MPAKTUYECKOM 3aJauyd W3 4uCliia
NpeyCMOTPEHHBIX paboueil mporpammoil yueOHoi
JMCLUILINHBL.

4.4. Meronnueckue yka3zaHus 10 IIPOBEIEHUIO IPOLEAYPBI IPOMEKYTOUHOM aTTECTALIUU

1. Cpoxu mpoBeneHHs] IpoLeaypbl OLEHUBAHMS: Ha MOCJIEIHEM 3aHiATUU 1o npeamery. Ecnu
oOyyaroIuiicst Mo pes3yjbTaTaM PEHTHHIOBOM CHCTEMBbl HE HaOUpPaeT HYXKHOE KOJIUYECTBO
0aJI0B, TO CAAET 3a4eT COIJIACHO TPEOOBAHUSM.

2. COop, 0o0paboTKa M OLIEHMBAHHE pPE3YJIbTATOB MPOMEKYTOUHOW AaTTECTAllMU IMPOBOAUTCS
npenojaBaTesieM, BeAYIIUM JUCIUILINHY.

3. IIpenbsiBiaeHNUE pe3ynbTaTOB OLICHUBAHUS OCYILIECTBIIAETCA: 10 OKOHYaHUM OTBETAa CTYJEHTA U
(ukcupyercs B 3a4€THON KHUKKE U 9K3aMEHAIlMOHHOHN BEJOMOCTH.

4. Ilpy HaMUYMU MHCBMEHHBIX OTBETOB OOYYAIOILIMXCS, MOJYUYEHHBIX B XOJ€ 9K3aMEHAIlMOHHOMN
CECCUU, MaTepUaJIbl XPaHATCS B TEUEHUE MECsLA [10CIIE 3aBEPIICHUS CECCUU Ha Kadeapax.

5. TlopsitoK BBIMOJIHEHHMST M 3alUTHl KypcoBOM paboThl periameHTHpoBaH «[lomoxenuem o
KypcoBoii pabote ®I'BOY BO «I'nma3oBckuil rocy1apCTBEHHbIN MEJaroruuecKuii HMHCTUTYT
umenu B.I'. KoposneHko».

6. CuuTatrh, YTO MOJIOKUTEIBHBIE PE3YJIBTATHI IPOMEKYTOUHOTO KOHTPOJISI CBUJIETENILCTBYIOT 00
YCIIEIIHOM Tporecce (POpMUPOBAHMS YKA3aHHBIX KOMIETEHIIMA U MHIUKATOPOB JTOCTHXKEHUS
KOMIIETEeHIIUH (3TarnoB (OpMUPOBAHUSI KOMIIETEHIUH).
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5. Conep:kaHue OLEHOYHBIX CPEICTB /IJIsl MPOBEPKHU C(POPMUPOBAHHOCTH
KOMINETEHIHI 1 MHAUKATOPOB JTOCTHKEHUST KOMIIeTeH il
(MOCTUTOTOBBIIf KOHTPOJIb) U KPUTEPUHU UX ONlEHUBAHMS

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

Kog kommrerennun | YK-1

dopmyaupoBKa CriocobeH OCylIecTBISATh MOUCK, 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, apIyMEHTHPOBAaHHO (popMHUpyeT cOOCTBEHHOE

KOMITETEHIIUU CYXJIEHHE U OLIEHKY MH(opMaryu, MpuHIMaeT 000CHOBaHHOE PEIIeHHE.

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

NVYK-1.3. Ananuzupyer UCTOYHUKU UHPOPMAIMH C LEJIbIO BBISBICHUS
UX NIPOTUBOPEUYUI U IOMCKA JOCTOBEPHBIX CYXACHUM.

Bpewmst BeimoHeHus 3ananuii: He 6osiee 30 MUHYT

1. Hukomnaii Konepuauk npeanoxun moaens COTHEUHOM CUCTEMBI, KOTOpas Ha3bIBACTCS:
a) TeOLEHTPUYECKas;
0) reJIMOLIeHTpUYECKas;
B) aHTPOIIOIEHTPUYECKAS;
I) TaJlaKTUYecKasl.
2. KBaHntom cBeta sIBIIsSIETCS:
a) SIIEKTPOH;
6) anpon;
B) $OTOH;
T') JENTOH.
3. [TocTynatel crienuaibHON TEOPHUH OTHOCUTEIIBHOCTH CPOPMYITUPOBAI:
a) M. dapaneii;
0) I'. lanuneit;
B) U. HetoTOH;
r) A. DUHIITENH.
4. KoHnenmusi, B COOTBETCTBUU C KOTOPOH KM3HB Ha 3eMJie 3apouiachk Ogarogapsi 3aHECEHHUIO
13 KOCMOCA, Ha3bIBACTCS:
a) Teopus aHCIIEPMUU;
0) Teopusi CaMOTIPON3BOIBLHOTO 3aPOKICHNUS,
B) T€OpHUsI OMOXHUMHYECKOMN DBOJIIOIIHH;
T') KpealoHU3M.
5. HaubGonpiryto yacTs BeniecTBa BO BeeneHHON COCTaBISIOT ABa SJIEMEHTA:
a) KpEMHUH U yIiepoJ;
0) yriepo. 1 BOAOPOT,
B) KUCJIOPOJ] ¥ TEJIUK;
I') BOAOPOJ U TEJINH.
6. YCTaHOBUTE COOTBETCTBHE MEXKIY KAPTHHAMH MHpPA M 3aKOHAMH, TTPUHIIATIAMHU:

1 | Mexannueckas a) | [Ipunmun nHeonpenenenHoctu [ erizenbepra

2 | DnexTpoauHaMHUYeCcKas 6) | 3akoH BceMHpHOTO TArOTEHUS

3 | PensituBucTCKas B) | 3aKOH 2JIEKTPOMarHUTHOM WHIYKIIHH

4 | KBanTOBO-CTaTHCTHYECKAS r) | IlocTynatel cienualbHON TEOPUHM OTHOCUTEIBHOCTH

7. YcTaHOBHTE COOTBETCTBHE MCXKAY YUCHBIMH U HAYYHBIMH JOCTHXKCHUSAMM:
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1 | 1. Menneneen a) | 3aKOHBI HAacIEAOBaAHUS
I'. Mennens 0) | [lepuonuyeckast 3aBUCUMOCTb CBOMCTB XUMUYECKUX JIEMEHTOB
OT 3aps0B sJipa
3 | Y. lapBuH B) | Knaccudukanus pacteHnit 1 )KUBOTHBIX
4 | K. JIunnei r) | DBOJIOIMOHHAS TEOPHS: N3MEHYUBOCTD, HACIEACTBEHHOCTD,

€CTECTBCHHBIN 0TOOD

8. Ilpakmuyeckoe 3a0anue. JlJi1 KaXaA0ro pUCyHKa BbIOEpUTE MPaBUIbHOE Ha3BaHUE. YKaKHUTE
HOMEP PUCYHKA B CTPOKE C MOAXOASIINM K HEMY HaA3BAHUEM.

|Mo,qenb|—-—| Cnepncteust |

—
| dJalc?lIJ-—l 3KcnepmmeHT|

HaszBanue

Homep pucyHka

OnpIT 10 HAOTIOASHUIO IIEKTPOMArHUTHOW MHAYKIIUU

Mogens atoma Pesepdopaa

HI/IKJ'I HAy4YHOI'O ITO3HAHUA

I'paden

ITapHUKOBEIH 3P dheKT

HeO,Z[HOpO,Z[HOCTB PAaAOAKTHBHOI'O U3JIYUCHUS

Momnekyna JHK

Z[CJ'IGHI/IG ATOMHOTI'O sApa

Kitrou k tecry:

Howmep 1 2 3 4 5 6 7
BONpOCa
1-0 1-0
Howmep 6 2-B | 2-a
B r a r
MPaBUIBHOTO OTBETA 3-r1 3-r1
4-a | 4-B

Koy x mpakTryeckomy 3a1aHuio (pEIeHUI0 IPAaKTUYECKOH 3a1a4n):

HaszBanmue

Howmep pucynka

OMnBIT MO HAOTIOJCHUIO AJICKTPOMArHUTHOW WHIYKITUN 5
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Mogaenb atoma Pesepdopaa

]_[I/IKJ'I HAY4YHOTI'O ITIO3HAHUWA

['paden

[TapaukoBbIN dhheKT

HCOI[HOpOI[HOCTB pPaarOaAKTUBHOI'O U3JIYUYCHHUA

Monekyna JIHK

JlesieHue aToMHOTO siipa

N[ WO [R(NN—

Kpurepun oneHuBaHMS:

Kaxx b1t ”HANKATOp JTOCTHKEHUSI KOMIIETEHIIMY olleHuBaeTcs B 10 6anios:
* TecroBoe 3aganne onennBaercs B 10 6amioB (oTBeT Ha Borpoc TecTa ctout 0 mimn 2 Gasa);
® 3ajaHus Ha COOTBETCTBUE OlleHHMBaIOTCs B 10 OamoB (kaxxaoe onieHuBaercs 0-5 6amios)

5 6aJuIOB — TIOJTHOCTBIO MTPABUIILHO HAWJICHHBIC COOTBETCTBUS;
4 Ganna — TpU MPaBUIBHBIX COOTBETCTBUS;

3 Gajuta — JBa MPaBHIIBLHBIX COOTBETCTBUS;

2 Gaiia — O/IHO MPAaBUIILHO COOTBETCTBUE;

1 6amt — oTCyTCTBHE MPABUIIBHBIX COOTBETCTBH;

0 Gay10B — HE MpUCTYNAN K BHITIOJIHEHUIO 3aJaHUS;

e Kaxmoe mpakTuyeckoe 3aganue oreHuBaercs B 10 6amios:

10 GamioB — CTYJIEHT MPaBUIBLHO BBIMOJHUI MPEJIOKEHHBIE 33a/laHUs Ha OCHOBE
U3YYEeHHOM TeOpuu, METOJI0OB, TPUEMOB, TEXHOJIOTUH;

8 0aJIOB — CTYJIEHT CITIOCOOCH MPUMEHSTH MOJTYyUYSHHBIC TEOPETUICCKUE 3HAHUS B
MPAKTUYCCKON  JCATCIBPHOCTH, pEIIaTh TUIHWYHBIE 3aJa4dl HA  OCHOBE
BOCIIPOU3BEJICHUSI CTAHJIAPTHBIX AJNTOPUTMOB, TIPU BBHIMIOJIHEHUHM 3aJaHUMN
JIOTTyCKaeT HE3HAYUTEIbHBIC OITUOKH;

6 6aJUI0B — P BBHITIOJTHEHUH 33/1aHUS IOMYIICHBI TpyObIe OITNOKH;

0 GamyoB — CTYJEHT HE BBITIOJIHUII 3aJJaHUE.

OHCHKa 3aBHUCHUT OT NPOLCHTA BBIITOJTHCHHA BCEX SaﬂaHHfI.

[IIkana oneHnBanusi CPOPMHUPOBAHHOCTH KOMIIETEHIIMHA U MHIUKATOPOB

HOCTHKCHHUA KOMIICTCHIIUHA
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YpoBuu
P %
OCBOEHHUA
AkaneMudec| BLINOJIHE
HHIMKATOPa (0B) | OCHOBHBIEC IPU3HAKHU Bbl/IeJICHUS] YPOBHS
. Kasl OlleHKA | HHUS BCex
AOCTHKEHU o
. 3a/1aHuUii
KOMIeTeHI Ui
IToBpiieHHbIN | Brirouaer HukecTosAMi ypoBeHb. YMeHue |  OTiau4HO 90-100
(BBICOKUIN) CaMOCTOSITEJIBHO ~ NPUHUMATh  pEIICHUE,
pemath mpoOsieMy/3a1ady  TEOPETUYECKOro
WM TPHUKIAJHOTO Xapakrepa Ha OCHOBE
M3YYEHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHH.
ba3zoBbiit Bxirouaer HUKECTOS NI ypoBeHb. | XOpollo 70-89
CrnocoGHOCTh coOuparsb,
CHUCTEMaTU3MpOBaTh,  AHAJIM3UPOBATH U
IPaMOTHO HCIIOJIb30BaTh HMH(pOpMALMIO U3
CaMOCTOSTEIIEHO HalJICHHBIX
TEOPETUUYECKUX HCTOYHHUKOB u
WUIIOCTPUPOBATh ~ MUMHU  TEOPETUYECKUE
MOJIOKEHUS WM OOOCHOBBIBATH TPAKTHKY
IPUMEHEHHUS.
YnosnerBoputensH | U3noxkenue B mpeAenax 3amad  Kypca | YIOBIETBOD 50-69
I} TEOPETUYECKOTO u MIPAKTUYECKOTO |  HUTEJIBHO
KOHTPOJIMPYEMOI'0 MaTepuaa.
Henocratounsiit | OTcyrcTBue npusHakoB | HeynoenerB | menee 50
YJIOBJIETBOPUTEIBHOTIO YPOBHSI. OPUTEIEHO

CuuTarh, YTO TOJOXHUTEIHHBIC PE3YIBTATHl TOCTUTOTOBOIO KOHTPOJSI CBHJIETEILCTBYIOT 00
yCHemHoM Tporecce (GpopMupoBaHUS KOMMETCHUUH (M) U uHAMKATOpa (OB) JOCTHIKEHUS
KoMmrieTeHIMu (W) (dTama QopmupoBaHUS KOMIETEHIMH). Ecim 0o0yJarommiics MOITyqHi
OLICHKY «HEYJIOBJIETBOPUTEIHHO», TO CUUTATh KOMIETEHIIMIO HE C(HOPMHUPOBAHHON Ha JTAHHOM
stamne. [Ipu momy4eHnn OICHOK «yIOBICTBOPUTEIBLHOY, «XOPOIIOY» WIH «OTIHYHOY» CUHTATH, YTO
mpoBepsieMasi KOMIETeHIUs chOPMUPOBAaHA HA JOCTATOYHOM ypPOBHE.

Memoouueckue ykazanus 015 NPosepKU 0CMAMOYHbIX 3HAHULL

1. Cpoxu npoBeJieHHsI MPOLEeTyphbl OLIEHUBAHU: 10 IpadUKy JeKaHaTa.
2. Coop, 00paboTka M OLIEHUBAHHE pE3YJbTATOB IIOCTUTOTOBOI'O KOHTPOJS HPOBOJUTCS
IIPEIOIaBaTeIeEM 110 PACIIOPSIKEHUIO J€KaHATa.
3. IlpenbsiBneHne pe3ylbTaTOB OLICHWBAHMSA OCYILIECTBIISIETCA B TEUEHUE HENEIM I0CIe
MIPOBEICHUSI KOHTPOJIBHOTO MEPONpUATHs, OQOpMIISieTCS B BHIEC OTYETa U XPAHHUTCS B
JieKaHaTe B TE€YEHUE BCEro Cpoka o0yuyeHUs o0yyaroIierocs.
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