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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. Heab 1 32124 U3y4YeHHU s JUCUMUILIIHUHbBI

Lenv oucyunauner — GOPMUPOBAHKE CPEJICTBAMH €CTECTBEHHOHAYYHOM KapTHHBI MUpPa YHHBEp-
CAJIbHOW KOMIIETEHIMH, XapaKTePU3YIOLIEHCS CITIOCOOHOCTBIO OCYIIECTBIISATH MOMCK, KpUTHYE-
CKUH aHAJIN3 M CHHTE3 MH()OPMAINH, TPUMEHATh CUCTEMHBIM TOJXO0J JUIsl PELICHHUs TOCTaBIICH-
HBIX 3a]1a4.

3adauu oucyuniunol:

1) u3yunth, 0OOOLIUTH U CHCTEMAaTH3UPOBATh OCHOBHBIC IMOHSATHUS COBPEMEHHOI'O €CTECTBO3HA-
HUs, cOPMHUPOBATH OOIIME MTPEICTABICHUS O PE3ysbTaTax MCCIEJOBAHUS MUKPO-, MAKpO- U
Merammpa;

2) YCBOMTH OCHOBBI METO/Ia HAYYHOTO TIO3HAHHUSI, CHCTEMHOT'O TIOAX0/Ia, IPUHIIUIIBI KPUTHYECKO-
r0 aHaJM3a U CUHTE3a HHPOPMALIUY;

3) paccMOTpeTh MECTO U POJIb YEIOBEKa B IIPHPOJIE, B3AUMOCBS3b €CTECTBEHHOHAYYHBIX U T'yMa-
HUTapHBIX 3HAHW;

4) pa3BUTh CIIOCOOHOCTH NMPHUMEHEHUSI €CTECTBCHHOHAYYHBIX 3HAHUH M YMEHUH B mpogeccho-
HAJIbHOW J€ATENbHOCTU U B TOBCEJHEBHOM JKU3HU;

5) bopmupoBaTh yMeHHsS HNPUMEHSTH JIOTHYECKUE (HOPMBI U HPOLETYPhI, CIIOCOOHOCTH K pe-
(1eKcuM 1o MOBOAY COOCTBEHHON M UYXKOW MBICIUTENBHON JE€ATEIbHOCTH; YMEHUS aHAIN3a
UCTOYHHUKOB MH(OPMAIMK C LENbI0 BBISIBICHUS UX MPOTHBOPEUYMM M MOMCKA JOCTOBEPHBIX
CYXJeHUll; yMEeHUs (OPMYJIHUPOBKH COOCTBEHHBIX CYKICHMH M HPUHATHS OOOCHOBaHHBIX
peLeHui.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YJbLTATOB oﬁyqe}mﬂ no JAUCHUIIJIMHE, COOTHECCHHbIX
C YCTAHOBJICHHBIMHA HHIUKATOPAMH JOCTHKCHUSA KOMHeTeHI[I/Iﬁ

Kox kommiereniimun | YK-1

DopMyIMpOBKa CriocobeH OCyIIECTBIIATh MOMCK, KPUTUYECKUN aHalU3 U CUHTE3 MH-

KOMIIETEHIINHN (dbopMaruu, NPUMEHATh CUCTEMHBIA MOJAXOJ Ul PELIEHUS MMOCTaBJICH-
HBIX 3a4a4

WNunukartop NYK-1.1. leMoHCTpHpyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOIO U KpPHUTHU-

JOCTHKECHHUS YECKOI'0 MBIIIJICHHS, apIYMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CYXK-

KOMIIETEHIINU JIEHHE U OLICHKY MH(QOpPMAaLIMH, IPUHUMAET 000OCHOBAaHHOE pEILIEHUE.

NVYK-1.2. [Ipumensier noruyeckue Gopmbl U MPOLEAYPbI, CIIOCOOEH K
pedaekcun 1Mo MmoBoy COOCTBEHHON M UYXKOW MBICTUTEIILHON JCSITENb-
HOCTH.

NVYK-1.3. AHanu3upyeT UCTOUHUKH MH(POPMALUH C IIeJIbI0 BBISIBICHUS
WX IPOTUBOPEYMI U ITOUCKA TOCTOBEPHBIX CYKICHUMN.

1.3. BocniurareasHnasi padora

Hamnpasnenue
BOCIUTATEIbHON pabOThI
Hay4YHO-HCCIIeIOBaTeNIbCKasl | MEeJaroruueckuid, | BBICTYILJICHHE C JOKJIAOM
paboTta 00yJaronmxcs COTIPOBOXKICHUS,
Ipa)1aHCKO€ BOCIIUTAHUE METOINYECKUI MHTEPAKTUBHOE 00CYX/IeHUE JOKIAI0B Ha
MIPAKTUYECKOM 3aHATHH

Tun 3amau ®opmbl paboTHI

1.4. MecTO JIUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOrPaMMBbI

Hucnunnuna «EcTecTBeHHOHAyYHAss KapTHHA MUPa» OTHOCHUTCS K 00s3aTEIbHON YacTH y4eOHO-
ro miaHa. TpeboBaHMS K MpPEIBAPUTEIHLHON TOATOTOBKE OOYYaroIIerocs: 3HaHUS MO (pHU3MKe,
XUMUU ¥ OMOJIOTHH B 00BEME MIKOJBHOTO Kypca. [Ipr OCBOCHHMM TUCIUTIIIMHBI UCTIOJIB3YIOTCS
3HAHWS, TOJYYCHHBIC MPU H3ydeHHH AucHUIUIHbBl «Mctopus Poccumy. JluciumniamHa BHOCHUT
BKJIaJI B U3YYCHHE METOJOJIOTHYECKON YaCTH TYMAaHHUTAPHBIX M €CTECTBEHHOHAYYHBIX JTHCIIH-
TUTHH.



1.5. OcoGeHHOCTH peayu3aunu I1CIUTLINHbBI

I[I/ICHI/IHJ'H/IHa PEAINU3YETCS Ha PYCCKOM A3BIKE.

2. Oobem AUCHUIIIMHBI

N3 Hux
Bcero A
Bun yaeOHo# paboThI 1Mo cemecTpam 3aYETHBIX KaeM. B dpopme .
- 4achl MPAKTHYECKOU
MOJIFOTOBKU
OO6m1ast TpyA0EMKOCTh JTUCITUTUTHHBI 2 72
CEMECTP 3
KonTakTHas paboTa ¢ mpernoaBarenem:
AyIUTOpHBIE 3aHATHUS (BCETO) 36
3aHATHUA JIEKIMOHHOT'O TUIIA 16
JlaboparopHbie pabOTHI -
3aHsATUSI CEMUHAPCKOTO TUTIA -
ITpakTHueckue 3aHATHS 16
KCP 4
CamocrosTenbHas paboTa 00yJaronmxcs 36
By npome:xyTouHOM aTtTecTauuu: 3a4eT 0
3. Conep:xanue QM CHUTNIIAHBI
3.1. Pa3nenbl AMCUMILIMHBI M BUBI 3aHATHH (TeMaTHYeCKUii TJIaH 3aHSITHIA)
Pa3fienbl ¥ TeMbl JMCIUILIAHEL | Bcero | Ayn [Jlex [J1a6 [IIp | Cem | KCP | CP
1. Cmanognenue ecmecmgeHHOHAYYHOU KAPMUHBL MUPA
1.1. HayyHoe mo3HaHHE SBICHUA MPUPO-
nbl. CTaHOBJIEHHWE HAYYHOTO €CTECTBO3HA- 4 2 2 2
HUSL.
1.2. EcrectBo3nanue B CpenHue Beka U
HoBoe BpeMs. DOKciepUMEHTaNbHOE €CTe- 4 2 2 2
CTBO3HAHMUE.
1.3. EcrectBo3nanue 18-19 Bexos 4 2 2 2
2. Cospementvle npedcmasiienus 0 MUKpomupe
2.1. EcrecTBeHHBIE HAayKH B >KM3HH CO-
BpeMEHHOTO ofrmiecTBa. Pa3BuTtne aromu- 4 2 2 2
CTHYECKHX MPEJICTABICHHH.
2.2. CTpoeHue aToma. 10 5 4 1 5
2.3. CTpoeHne aTOMHOTO sJpa. 6 3 2 1 3
2.4. DnemMeHTapHbBIE YaCTHUIIEL. 4 2 2 2
3. Cospemennvie npedCmasieHuss 0 MAKpo- U me2amupe
3.1. Kitaccuueckue mpeacTaBiIeHus O TIpo- 6 3 2 1
CTPAHCTBE U BPEMEHH.
3.2, CrieasibHast TeOPHst OTHOCHTEITBHOCTH. 6 3 2 1 3
3.3. O06rmast Teopyst OTHOCUTEITHHOCTH. 4 2 2 2
4. bBuonoeuueckas xkapmuna mupa. Xumuyeckue KoHyenyuu
4.1. Kvzab. DBOIOIIMOHHAS TEOPHS. 4 2 2 2
4.2. buocdepa, Hoochepa U LUBUIIN3ALMSL. 4 2 2 9
CamMoopraHu3anys ¥ CHHEpPreTHKa.
4.3. XUMHUYECKHE KOHLECILUU: 3BOIIOLUS
XUMHH, COBpEMEHHas XuMus. EcrecTBen- 4 2 2 2
HOHAYYHBIC aCIIEKThI KOJIOTHH.
5. Acmpogusuueckas kapmuna mupa
5.1. Bcenennasi. 4 2 2 2
5.2. ConHeunas cucTema. 3Be3/bl. 4 2 2 2
Bcero 72 36 16 16 4 36




3.2. 3ausaTHA JEKIIMOHHOI0 THIIA
CEMECTP 3

Jlexuus 1.

Tema: EctecTBEeHHblE HayKd B >KU3HU COBPEMEHHOro oOmiecTBa. Pa3BuTme aTOMHCTHYECKHX
IIPEACTABICHUMN.

Kpamxkas annomayus x nekyuu.

Ecmecmeennble HayKu 6 HCU3HU COBPEMEHHO20 00Wecmad.

1) EcTecTBeHHbIC, TEXHUYECKHE, TYMaHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa IPUPOIBI.

3) Unrerparust HayK.

4) EcTecTBEeHHOHAayYHOE MBIILICHUE.

5) HayuHblif METOI ITO3HAHHS.

6) Poisib ecTecTBEHHOHAYYHBIX JOCTHIKCHHI B HICTOPHU M KOHKPETHOM KU3HU YEIIOBEKA.
7) IIpenmer ecTeCTBO3HAHMSL.

Pazeumue amomucmuueckux npeocmaeneHui.

1) 3apoxieHne aTOMUCTUYCCKHX MTPEACTABICHHI B aHTUYHON HaYKe.

2) Atomucruka B HoBom BpeMeHH.

3) Pa3zBuTHe aTOMHUCTHYECKHUX MIPEICTABICHUI B COBPEMEHHOH HayKe.

4) TIpsiMoe OJTBEPIKACHUE UICH aTOMU3MA.

5) MosekyssspHO-KUHETHYECKasl TEOPHSL.

Jlexnus 2-3.

Tema: CtpoeHue aToma.

Kpamxasa aunomayus k nexyuu.

1) UccnenoBanue SBICHUS JIEKTPOJIU3A.
2) Karoampie ay4n.

3) DiekTpoHHAas TEOPHSI METAJIOB.

4) Teopuu CBETOBBIX SIBIICHHH.

5) PeHTreHOBCKHE JTyUH.

6) OTKpBITHE PAHMOAKTHBHOCTH.

7) IlnaneTapHasi MOJIENb aTOMA.

8) IIpoTuBOpeuns naaHeTapHOU (SAEpHOI) MOETH.
9) Atom Pezepdopaa-bopa.

10) [TpuHIUI COOTBETCTBUSL.

11) BonHOBBIE CBOWCTBA BEIIECTBA.

12) Tabauna J1.11. Menneneesa.

13) TIpuHIHIT OTIOTHHUTETbHOCTH.

Jlexuus 4.

Tema: CTpoeHue aTOMHOTO SJIpa.

Kpamxas annomayus x nexyuu.

1) Hyknonsl. DHeprus cBs3u sapa. JlegexT mMacc.

2) Jenenue siaep.

3) Heynpasisiemas siiepHast LerHasi pEaKIfusl.

4) Yupasisemas siiepHasi [erHas PeaKiusl.

5) PamnoakTuBHOE U3ITyUYCHHUE.

6) TepMosiIepHBIiA CHHTES.

7) Biusinue painoakTHBHBIX U3JTyYCHUI Ha OMOJIOTHYECKUE CHCTEMBI.

Jlexus 5.

Tema: DnemMeHTapHbIEC YaCTHUIIBI.
Kpamxas annomayus x nexyuu.
1) Tunsl B3aUMOCHCTBUS.



2) YacTuiisl ¥ aHTUYACTHIIBI.

3) Kimaccudukarus s11eMeHTapHBIX YaCcTHIIL.

4) CtanmapTHas MOJCIb.

5) JIBmKeHUE U B3aUMO/ICHCTBUE DIIEMCHTAPHBIX YaCTHII.
6) Boabimoit Anponnsiii Kosnaiiaep.

Jlexmus 6.

Tema: Knaccuueckue IIpeiCcTaBiICHNs O IIPOCTPAHCTBE U BPEMEHH.

Kpamxkas annomayus x nexyuu.

1) OGbIZICHHOE TOHUMAHKE TPOCTPAHCTBA U BPEMCHH.

2) Tormoaoruyeckue U METPUIECKUE XapaKTEePUCTHKH IPOCTPAHCTBA  BPEMEHH.
3) Ucropus npencTaBieHuit 0 MpOCTPaHCTBE.

4) EBKJIHI0Ba TEOMETPHSL.

5) HeeBruinioBa reomeTpusi.

6) Kiaccuueckue mpeacTaBieHus O POCTPAHCTBE U BPEMEHHU.

7) I'paHuIbl IPUMEHUMOCTH KJIACCHYECKUX MPEICTABICHHMIA; Tpodaema s¢upa.
8) IpuHIKIT OTHOCUTENLHOCTH ["auies u Teopus 3JIeKTPOANHAMUKN MakcBesia.

Jlexums 7.

Tema: CrnenmaiibHasi TEOPUSI OTHOCUTEILHOCTH.
Kpamxkas annomayus x rexyuu.

1) Mpennockuiku nocrpoenus: CTO.

2) ITocrynatet CTO.

3) OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

4) PesITUBUCTCKOE 3aMe/JICHIE BPEMCHHU.

5) OTHOCHTENBHOCTH MTPOCTPAHCTBEHHBIX PACCTOSIHUIA.
6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.

7) Ipeobpazosanus JlopeHia.

8) Onruueckuii a3 dext ortepa.

9) DieKTPOMAarHUTHOE TIOJIE.

10) DkcnepuMeHTaIbHOE 000CHOBAHUE PEIIATHBUCTCKOTO 3aME/JICHUS] BPEMCHH.

Jlexnus 8.

Tema: OOwmas TeOpHUs OTHOCUTEITBHOCTH.
Kpamxas annomayus k nexyuu.

1) 3akons! Kemiepa.

2) 3akoH BceMupHOTO TATOTEHUS.

3) UHepTHas ¥ rpaBUTALIOHHAS] MACCHI.
4) TIpuHIUIT SKBUBAJICHTHOCTH.

5) I'paBuTaIOHHOE TIOJE.

6) [Tonsitue 06 OTO.

7) lpocrpancteo B OTO.

8) CneactBust OTO.

3.3. 3aHATHS CEMHUHAPCKOIO THIIA

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHBI

3.4. IIpakTuyecKkue 3aHATHS
CEMECTP 3

Ha nmepBom npaktnueckoM 3aHsATHH 10 TeMe «HaydHoe no3HaHue siBieHuil npupoasl. CTaHOB-
JIEHUE HAYYHOI'O €CTECTBO3HAHHUS» IIPENOJaBaTeilb Ha KOHKPETHOM IIPUMEPE IMOKA3BIBAET, KaK
JTOJIKHBI BBITIOJIHATHCS. M JIOKJIQJBIBATBCS PE3YJIBTATHI BBIIOJIHEHUS 3a1aHui. Ha sToMm 3ansaTumn
OH COOOIIaeT CTy/AEHTaM IepeueHb 3aJaHhi Ha CIeNyollee 3aHATHE U MO0 KaKIAOMY 3aJaHUI0



Ha3Ha4yaeT Nokjamuuka. [Ipu moAroToBke K MPAKTUYECKOMY 3aHSTHIO BCE CTYACHTHI TPYIIIIBI
BBITTOJTHSIOT BCE 3aJlaHMsI U TI0 KaXIOMY M3 HHX COCTaBJISIFOT KOHCHEKT oObemMoM He Ooree 0,5
cTpaHullbl. JIOKJIaq9UKH MOMUMO 3TOTO TOTOBST BBICTYIUICHHS MEPE] ayIUTOpUEH, KOTOphIE HE
NPEIOIAraloT UCIOJIb30BaHUSI KOHCIICKTOB M HMHBIX 3amuceil. L[enbro mpakTHYecKuX 3aHsATHH
SIBIISICTCSL YTIIyOJIeHUE 3HAHWA METOJOB KPUTHYECKOTO aHAJIM3a W OLEHKH HAYyYHBIX JIOCTHIKE-
HUH, a Takke (HOPMUPOBAHHE YMEHUW OCYIIECTBIATH MOMCK MHGOpMAIUU, coOuparh U 0000-
math (HaKkThl, OTHOCAIIUECS K MPOPECCHOHANBHON AesaTenbHocTU. [locnenyronme 3aHaTus mpo-
BOJIATCS 110 TAKOMY JK€ IIaHy, HO BMECTO IPEIOAaBaTeNsi Pe3y/IbTaThl BBITOTHEHHS 3aJaHUN
MPE3CHTYIOT JOKJIATUUKH.

[IpakTuueckoe 3andarue 1.

Tema: Hayunoe no3Hanue sifieHui mpupoipl. CTaHOBJIEHHE HAYYHOTO €CTECTBO3HAHUS.

Ilepeuenv 3a0anuii:

Hayunoe nosnanue signenuti npupoovi.

1) VsicHUTE JIOTUKY HAYYHOTO TIO3HAHUS SBJICHHS IIPUPO/IBI HA KOHKPETHOM MPHMEPE.

2) KpaTtko onuiimre UCTOPUIO OTKPBITHS U MCCIICJOBAHUS MAlHUTOB U MAarHUTHOT'O ITOJISA, aKKY-
paTHO caenaiiTe HeoOX0AUMBbIE UILUTFOCTPAIUH.

3) 3anuinuTe COBPEMEHHBIC MPEACTABICHUS O MArHUTHOM IOJie¢ 3eMJIM M €ro 3HAYCHUH IS
JKU3HU Ha 3eMJIe.

4) IpuBeanuTe MPUMEPBI MPUMEHCHHS MATHUTHBIX SBJICHUN B COBPEMEHHBIX TEXHOJIOTHUSIX.

Cmanognenue Hay4Ho20 ecmecmeo3HaHUsL.

BuumarensHO mpociyiaiiTe, 3aKOHCIEKTUPYHTE U MIPOaHAIM3UPYITE pacckas3 IpernoaaBaress,

chopMynupyiTe U 33aiiTe BOMPOCHL.

1) 3apoorcoenue nayunvix snanuii (IV-11 moic. do n.s.). llpeacraBbre pe3yabTaThl U3YUCHUS COBPE-
MEHHOTO WH(GOPMAIIMOHHOTO IPOCTPAHCTBA 10 MpoliieMe 3aposKIeHUs HayuHbIX 3HaHuil. Cre-
JaiiTe KpaTKoe CTPYKTYPUPOBAHHOE COOOIIEHUE O €CTECTBEHHOHAYYHbIX AOCTHXKEHUSIX Meco-
notamuu, Erunta, Uanuu, Kuras. Ykaxute ucnonb3oBaHHbIe HCTOUHUKNA HHPOPMALIUH.

2) Hauanouwiti soman pazeumusi anmuynou nayku (I meic. 0o n.5.). IlpeacraBbre pe3yibTaThl
U3y4eHHs] COBPEMEHHOT0 HH(OPMAIMOHHOIO IPOCTPAHCTBA, COAEPIKAILIETr0 CBEAECHUS O
HAYaJbHOM JTale pa3BUTHUsI aHTUYHOM Hayku. Crenaiite 0030p IOCTHIKEHUN HaTypajbHOU
dbunocodpun, acCTpOHOMHUU, MATEMATUKH B yKa3aHHBIN mepuoj. OxapakTepu3yiTe ecTecTBEeH-
HOHay4HBbIE B3I 3eHOHA, [Indaropa, [lnarona.

3) Ecmecmsosnanue Apucmomens. IlpeacraBbTe pe3yabTaThl MOMCKa HHOOPMAIIUK O Pa3BUTHH
UJIeV CHCTEMAaTHU3allii 3HAHWH, PUBEIUTE MPUMEPHI B3TIISA0B APUCTOTENS Ha MPOIece Mo-
3HaHUSI, JBUKEHHUE, MATEPUU U T.1.

4) Ecmecmeosnanue 6 Il1-1 6 00 n.5. (a1nunckuti nepuood). OXxapakTepu3yinTe TOCTHKCHUS AJIeK-
canapuiickoit mkonsl: EBknuaa, Apxumena u ap. [IpuBenute KOHKpeTHbIE TPUMEPHI JOCTH-
JKEHUW YYEHBIX.

5) Ecmecmeosnanue 6 I-1I 6 00 H.3. (epexo-pumckuil nepuod). Packpoiite cyTb cuctembl Mupa
KnaBous Iltonemes. Ykaxkure, Kakue €CTECTBEHHOHAy4YHBIE IPEICTABIECHUS OTPAXKEHbI B
tpyae Tura Jlykpenus Kapa «O npupoae Bemeit». OxapakTepu3yiTe nepro yrajaka.

[IpakTueckoe 3anarue 2.

Tema: EctrectBo3Hanue B CpenHue Beka 1 HoBoe BpeMst. DKCIIEpUMEHTaIbHOE €CTECTBO3HAHUE.

Ilepeuenwv 3a0anuii:

1) Penueuosuvii sman pazeumus ecmecmegosnanus. OXapakTepu3yiTe U NPOWLTIOCTPUPYITE
IIpUMEPaMH CXOJIACTUYECKHUM THUIl MBIIIJIEHUSA. Y KaKUTE IPUYMHBI YIIaJKa HAYKH B 3anagHOU
EBpomne. HazoBure 4epThl pa3BUTHS €CTECTBEHHBIX HAYK B IIEPUOJ CPEIHEBEKOBbs. Packpoii-
T€ NPEANOCBUIKM W 3HAYECHHE IOSBIICHUS YHUBEPCUTETOB M POJIb PA3BUTHUSI TEXHUKH JUIS
HayKU. YKaKATE Hay4Hble B3Il P. bokoHa.

2) [Ipeonocwiiku u ocobeHnocmu pazeumusi HayKu cpeonegekoso2o Bocmoka. Crenaiite cTpyk-
TYpUPOBAHHBIN 110 007acTAM 3HaAHUS (MaTeMaTHKa, aCTPOHOMMUS, MEXaHUKa, MEUIIMHA U T.].)



0030p OCTHXXKEHUH apaObCcKuX y4deHbIX: Xope3Mmu, ABUIeHHA, Anb-bupynu, Yiayroek, Anbxa-
3€H U JIPYTUX.

3) Ecmecmeosnanue snoxu Bospooicoenus. TlpoaHanusupyite NPEANOCHUIKH M CYTh HAyYHOMH
pesomoniuu H. Konepauka. Oxapakrepu3yiite (BaxThbl, MOCITYKUBIINEC OCHOBOH TIeIHOIICH-
TPUYECKOHN HJIeH, MUPOBO33peHYeckoe 3HaueHue padbor H. Konepuuka.

4) bopvba 3a cenuoyenmpuyeckyro cucmemy mupa. [IpoaHann3upyiTe Uae0 MHOXKECTBEHHOCTH
IJIAaHETHBIX cUCTeM B OeckoHeuHoil Beenennoit ([x. bpyno). Jlaiite ¢popMynupoBku U mpo-
wutocTpupyiite pucynkamu 3akonbl M. Kemnepa. Kpatko uznoxure 6norpadun yueHsix.

5) Pazsumue mexHuxu 6 nepuoo cpeoHe8eKo8bsi — NPeOnOCbLIKA IKCHEPUMEHMANbHO2O eCecmao-
3nanus. KOHKpeTHbIMU NTpUMepaMu 0OOCHYHTE TO, UTO TEXHHUKA B TIEPUO/]] CPEAHEBEKOBbS OKa-
3aja BJIMSIHUE HA PA3BUTUE €CTECTBO3HAHM:A. PaccMOTpuTe MpuMepbl TEXHUYECKHX JIOCTHKE-
Hul JIeonapno na BuHun, packponTe METON0IOIMYECKOE 3HAYEHHUE €r0 UCCIICJOBAHMM.

6) Memooonoeus I'. I'anunes. OxapakTepusyiTe MpoIece 3apoxkaeHUE KIACCHUSCKOW MEXaHUKH.
Haiigure onucanus uccrnenoBanuii ['anunes u ykaxuTe UX 3HaAUCHUE JUIsS perieHus GyHiaa-
MEHTAJIBHBIX MPOOJIEM ecTecTBO3HaHUs. ONMUIINTE ero BKJIAJ] B CTAHOBJICHUE HJICH TEIHOICH-
Tpu3Ma. YKaXXUTe CTPYKTypy Hay4HOIr0o MeToza rno3Hanus 1o I'. ['anmnero.

7) Ecmecmegennonayunvie ucciedosanus M. Hoiomona. OxapakTepu3yiiTe eCTeCTBEHHOHAYYHbIC
uccienoanus V. HpioToHa, TuHAMU4YecKoe 00OCHOBAHUE T'EIMOICHTPUYECKONH CUCTEMbI MU-
pa, 3akoHbl HproTOHA.

8) Baoicnetiuue omxpoimusi ecmecmeosnanus 16-18 eexos. IlpuBeanre IpuMephl HCCIEI0BAHUI
yuenukoB ['. 'anunes. Onumure padotsl O. Toppuueniu mo uccieA0BaHuI0 aTMOCHEPHOTO
JaBJIEHUs, HacOChI, CKOHCTpyupoBaHHbie O. ['epuke. YkakuTe HanpaBieHUs UCCIEIOBaHUMH,
oOecneunBine nodexy aromuctuku (P. boitnp u np.).

9) BHUMaTeIbHO MPOCIyIIATe COOOIIEHUST TOBapHUIlel, cHOPMYIUPYHTE U 3aJaiiTe BOMPOCHI
10 TeMe dTUX coobuieHnil. [Ipoananu3upyiTe MONy4eHHYIO U3 COOOIIECHHUH WH(POPMAIHIO U
COIIOCTaBbTE C UMEIOIIEHCS Y Bac — chOpMyITUpPYyITE KPaTKOe TOTIOTHEHHE.

[TpakTnueckoe 3ansTue 3.

Tema: EcrectBo3HaHue 18-19 BekoB.

Ilepeuenwv 3a0anuii.

1) Omkpoimue nonesoii gpopmor mamepuu. CucreMaTH3UpyiTe MHOOPMAIUIO O HAKOIUICHUU
¢dakTOB B 00JIaCTH JIEKTpUUYECTBAa U MarHeTusma. Crenaiite CTpyKTYpUPOBAaHHBINA 0030p HC-
cnenoBaHuil B 3Toi obnactu B 18-19 BB. (V. I'mnsbeprt, O. I'epuke, 11I. Kynon u ap.). Oxa-
pakTepu3yite (akThl O B3aMMOCBSA3M 3JEKTPUUECTBA U MarHeTu3Ma, noiaydeHHusie J[. Aparo,
I'.-X. Opcrenom, A.-M. Amnepom, M. @apaneem.

2) Teopus anexkmpomazHumno2o noss. Packpoiite cymuocTs Teopun Jx. MakcBema, OMUIINTE
OTBITHI, OOECIIEUNBIINE €€ IKCIEPUMEHTAIIbHOE 000CHOBaHHE. YKaXUT€ OCOOCHHOCTH paboT
I'. I'epua.

3) Cmanosnenue kiaccuveckou mepmoournamuru. OXapakTepu3yiTe B3IJsIbl HA IPUPOLY TEI-
na, cymecrBoBasiue ot JpesHen ['perun no P. Maiiepa u JIxk. [Jxoyind. YkaxuTe NprU4YrHbBI
HBOJIIOLIMU ATHX B3TJISI0B.

4) 3axon coxpanenus sHepeuu, meniosvle mawiunsl. [IpeacraBpre pe3ynbTaThl MOUCKa UHPOP-
Maly U CTPYKTYPUPOBAHHO H3JI0XKUTE HCTOPHUIO OTKPBITHSI 3aKOHA COXPAHEHUS SHEPTHUH.
[TponabironaiiTe mpuMepsl U 00BSICHUTE PA0OTY TEIIOBBIX MAIlIKH.

5) BHumarensHO TpociymaiTe cooOLmIeHUsT ToBapuIleH, cHOPMYIUPYHTE U 3aJaiiTe BOMPOCHI
1o TeMe 3TUX coobuieHuit. [Ipoananu3upyiiTe MOTyd4eHHYIO U3 COOOIIEHUIH HH(POPMALUIO U
COIOCTaBbTE C UMEIOLIEICS Y Bac — chopMyIHpyiiTe KpaTKOe JOMOJIHEHUE.

IIpakTnueckoe 3ansatue 4.

Tema: )Xn3Hb. DBONIOIMOHHAS TEOPUSL.

Ilepeuenwv 3a0anuii.

Ku3sno.

1) Omauuue scusoco om Hexcugozo. Bewjecmeennas ocrnosa scusnu. IlpuBennre xnaccupuka-
110 HayK O *MBOM. C HMCHOIB30BaHUEM KOHKPETHBIX MPUMEPOB PACCKAXKUTE O (QPYHKIUSAX,



IPUCYIIMX XUBBIM Oopranusmam. llepeunciaure u oxapakTepuzyiTe XUMHUYECKUE AIIEMEHTHI,
npeo0asaromye B )KUBBIX OpraHU3Max; HEOPTraHUIECKHUE MOJIEKYJIbl, OPTaHUYECKUE MOJIEK Y-
JIbl, MAKPOMOJIEKYJIBI. J[aiiTe €CTECTBEHHOHAYYHOE MTOHATHUE )KU3HH.

2) Konyenyuu 6o3nuknosenus scusnu Ha 3emne. [IpencraBbTe pe3yabTaThl H3y4SHHUs] COBPEMEH-
HOI'0 MH(OPMALMOHHOTO IPOCTPAHCTBA 00 UAEAX, JEXkKaIUX B OCHOBE KOHLEHIMI Kpeanuo-
HU3Ma, CIIOHTAHHOTI'O 3apOXACHHs, CTALMOHAPHOIO COCTOSIHMS, NMAHCIEPMHUHU, KPATKO pac-
CMOTpPUTE TEOPHIO OMOXMMHUYECKOH 3Boironuu. [lepeuncnure ydeHbx, 000CHOBABIIUX pPa3-
JIMYHBIE MTOJI0KEHUSI KOHLIECIIIUH.

3) Hauano scusnu Ha 3emne. Onummre ycaoBus Ha 3emiie IPU BO3HUKHOBEHUU YKU3HU C TOYKH
3perus teopun A.W. Onapuna. IlpeacraBpTe pe3ynbTaThl Moucka MHGoOpManuu o (axrax,
KOTOpPbIE OOBSACHSET U HE OOBSICHAET 3Ta TEOpHsl.

4) Cmpoenue u pasnosuonocmu kiemok. CTPYKTYPUPOBAaHO U3JIOKHTE UCTOPUIO CO3IaHUs Kile-
TOYHON TEOpUM, oOxapakrepusyWre Bkiag yueHblX (A.JleBenryk, P.I'yk, P.BpoyH,
P. llneinen, T. llIBanH u apyrux).

D80I0YUOHHASL MEOPUS.

1) Cmanosnenue uodeii 36omoyuu. Jlaiite MOHITHE YBOIIOLMOHHON Teopuu. [lepeuncnute sTamnbt
CTAHOBJICHUSI ABOMIOUMOHHON Teopuu. Omwmmure wunen K. Jlunnes, XK.-b. Jlamapka,
K. broddona, mocayxuBiIre pa3BUTHIO SBOIIOIMOHHON TEOPHUH.

2) Deonroyuonnas meopus 4. Japsuna. TlpencraBbTe pe3yinbTaThl HMEIOIIUXCS B HH(MOPMAIIU-
OHHOM TPOCTPAHCTBE CBeJeHUI 00 3BomonnonHon Teopun Y. JlapBuna. HazoBure sxcnepu-
MEHTaJIbHBIE (DAKTHI, JeKAIIME B OCHOBE TEOPUH IBOIOINH, HX TEOPETHUECKOE OOBSICHEHUE U
IPaHULbl IPUMEHUMOCTH.

3) I'enemuxa. 3axonvl nacredosanus I. Menoens. Boiienure npeAnochlIK 3aKOHOB HACIIe0-
BaHUs, PACKPONTE CYTh HKCIIEPUMEHTAIbHBIX UcclenoBanuii I'. Mennens, cielaHHbIX UM BBI-
BOJIOB U MX 3HaYCHHE ISl TOHUMAHUS SBOJIOLUH.

4) [laneonmonocuueckue 3pol 260moyuy. O4eHb KPaTKO CAETalTe 0030p €CTECTBEHHOHAYYHBIX
IpEeJICTaBICHUIA 00 SBOJIIOLMHM )KUBBIX OPraHU3MOB Ha 3eMJle, BBIAEISAS CaMOe CYIIECTBEHHOE
B pa3jMyYHbIE MaJICOHTOJIOIMYECKHUE 3pbl (XMMHUYECKHE U (PU3MUECKHE YCIIOBHUS, KIIIOUEBbIE
U3MEHEHUS PAaCTeHUH U JKUBOTHBIX). 3alOJIHUTE TAOIUILy, B KOTOPOH MO KaXJI0M U3 MajeoH-
TOJIOTHUECKUX 3P OTMeyaeTcsi BpeMs, (u3ndeckue yciaoBUs Ha 3emile, XapaKTepUCTHUKA KU-
BBIX OpPraHU3MOB.

5) BuuMarenbHO MpOCITyIaiTe COOOICHHUS TOBApHIICH, CHOPMYIUPYHTE U 3a7aliTe BOMPOCHI
o TemMe ATuX coodbmmennid. [Ipoananu3upyiite MOTYy4YEHHYIO U3 COOOIIEHUN WH(POPMALINIO U
COIOCTaBbTE C UMEIOLIEICS Y Bac — chOpMyIHpyiiTe KpaTKOe JOMOJIHEHUE.

[TpakTHdeckoe 3aHsTHE S.

Tema: buocdepa, Hoocdepa u uBmIH3aIus. CaMoopraHu3alis U CHHEPreTUKa.

Ilepeuenwv 3a0anuii.

1) Pazsumue sxocucmem, ux ocobennocmu u uepapxus. J{aiiTe TOHITHS 3KOCHCTEMBI, TIOMYJIs-
IIUU, KPYrOBOPOTA PHEPTUH, MIPUBEAUTE PUMEPHI 3KocucTeM. Hapucyiite cxemy, moka3biBa-
IOIIYIO0 UePAPXUI0 MATEPUU: OT FJIEMEHTAPHBIX YaCTHIL 10 Ouocdepsl.

2) 3akonul sxon0cuu. PackporTe CyTh 3aKOHOB MHUHHMMYMa, TOJIGPAHTHOCTH, KOHKYPEHTHOTO HC-
KITIOYEeHHUsI, OCHOBHOTO 3aKOHA 3Kojiorud. Jlaite hopMyTupoBKH 3aKOHOB U TIPUBEANTE PE3YJib-
TaThI TTOUCKA TPUMEPOB WX TIPOSIBJICHHUS, OTIMCAHHBIX B PA3JIMYHBIX UICTOUYHUKAX WH(POPMAITHH.

3) buocghepa: epanuyvt duocgepsi, yuenue B.U. Bepnadckoeo. Ykaxute (HaKTOphI, 3a1aI0IIHE
rpaHuiibl 6uocdepsl. ChaenaiTe pUCYHOK, MOKA3bIBAIOIINKA pa3HOOOpa3ue KU3HU Ha Pa3HBIX
PacCTOSIHUSIX OT YPOBHS MOPSI.

4) Hoocghepa: yuenue B.HU. Bepnaockoeo. TlpuBenure cBeneHus U3 OMOrpauu y4eHOro, pac-
KpOUTE CyTh MOJIOKEHUN ero yaeHus o ouocdepe u Hoochepe.

5) Iousmusi camoopeanuzayuu u cunepeemuxky. BHAMATEIbHO U3yIHUTE MPUMEPHI CAMOOPTaHHU-
3alMM B KUBOW W HexkuBOW mpupoje. [Iponabmromaiite Bugeodparment wiu ¢otorpaduu,
MOKA3bIBAIOIINE SBICHHE CAaMOOPTaHU3AIMK Ha MIOBEPXHOCTH Macia. [lo3HaKoMbTeCh ¢ MOHS-
THEM CHUHEPreTHKHU. YSICHHTE B3aUMOCBSI3b MPEICTaBICHUI 00 3KocHcTeMax, buocdepe, HO-
ocdepe ¢ MOHATHEM CAMOOPTaHU3AINH.



6) BHuMarenbHO mpociymaiTe coOOUICHHUs TOBAapHIICH, CHOPMYIUPYHTE U 3aJaliTe BOMPOCHI
o Teme ATuX coodmenuid. [Ipoananu3upynTe MOIYyYEHHYIO U3 COOOIICHUI MH(OPMAIUIO U
COITOCTaBbTE C UMEIOIIEHCS Y Bac — chOpMyIUpyiTe KpaTKoe TOTIOTHEHHE.

[TpakTrueckoe 3ausTue 6.

Tema: XvUMUYECKUE KOHLIENUMH: IBOJIOLMS XUMHUH, COBPEMEHHAs XUMHs. ECTECTBEHHOHAY4YHbIE

ACTEKThI SKOJIOTHH.

Ilepeuenwv 3a0anuii:

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHAS XUMUSL.

1) Dsomoyus xumuueckux 3nanutl. V310XKUTE UCTOPUIO Pa3BUTUSI XUMHUU: B JPEBHEU HATypQu-
nocoun, B CpegHue Beka, oxapakrepusyite padotsl P. boitnsa, A.M. bytieposa (cTpykTyp-
Has XUMHS), TTOHSATHE SBOJIOLNMUOHHON XUMHUH, MPEANOCHUIKA CHUCTEMaTH3alUs 3JIEMEHTOB,
cyTh nepuoauyeckoro 3akona /[.1. Menneneena.

2) Cospemennviil cunmes. Kamanus. TlpoaHanu3upyiiTe pojib CHHTE3a B COBPEMEHHOM MHpE,
JaiiTe MOHATHE U MIPUBEANUTE IPUMEPHI KaTaau3a.

3) Xumuueckuit cocmae obonouex 3emau. CxeMaTHIeCKH U300pa3uTe IUarpaMMmy, MOKa3bIBaro-
IYI0, KaKHe 3JIEMEHTHI U B KaKHX KOJIMYECTBaX MpeoliaialoT B 3eMHON Kope, B aTMocdepe, B
LIEJIOM Ha IIJIaHETE.

4) IIpupoonvle 3anacel Colpbs. Heopeanuieckoe, opeanuieckoe coipve. KpaTko OMUIIATE BUIBI
CBIPbSI, €T0 MPOUCXOXKIECHUE, PACCMOTPHUTE MPOOJIEMY UCTOIICHHUS.

5) Cospemennvie u nepcnexkmuenvle mamepuaivi. lIpuBenuTe HaliicHHbIC BaMUd B WH(OpMAIIK-
OHHOM IPOCTPAHCTBE UHTEPECHBIC MPUMEPHI COBPEMEHHBIX U MEPCIICKTHBHBIX MAaTEPHUATIOB U
MPOLIECCOB, HATPUMED, MOJTUMEPBI, KHUAKHE KPUCTAILIIBL, TpadeH U T.1.

Ecmecmeennonayunvie acnekmuol 3K0102UU.

1) I'nobanvhvle kamacmpogol u 360moyus. TlpuBeanuTe MpUMEpbl KaTacTpodh KOCMHUYECKOrO Mac-
mrraba, MPOUCXOISIIMX HA HAllleH MJIaHeTe B TEYEHHUE €€ CYIIECTBOBAHUS, UX MPHU3HAKH, JOIIE-
[IKe 10 Hac. YKaKUTE Pa3IniHbIe O0BSICHEHHS KaTacTpod, KOTOPBIE MOYKHO HAWTH B COBPEMCH-
HOM MH()OPMAIIMOHHOM MPOCTPAHCTBE. PackpolTe MOHATHE IKOIOTUUECKON KaTacTpo(dsbl.

2) Knumam npownoco, nacmosiuezo u 6yoywezo. OxapakTepusyiTe M3MEHEHHUS KiUMara Ha
Halllel TUIaHeTe U UX MOCIIEACTBUA: NEPUO OJIENCHEHUS, MATKAN KinMar JlpeBHenIen nu-
Buin3aiuu. [IpuBeanre npuMepsl U3MEHEHUSI KJIMMaTa B UCTOPUU IIUBWIM3AIMU: CPEIHEBE-
KOBasi BecHa, Majoe onefieHeHune B EBpore. [IpuBennTe mporHo3sl y4eHbIX Ha OyayIiee.

3) apnuxoswiti 2¢hgpexm. Kucnommuvie ocaoxku. Oszonosvie Ovipvl. Ha ocHOBe wHOpMAInH,
uMeroIeics B cetu MIHTepHeT, U3105KUTe MPUYUHBI U TTOCIIEICTBHS YKA3aHHBIX SBJICHUM, Me-
TOJBI UX TPEIOTBPAIICHHS], MEPHI TOCYIapPCTBEHHON MOJIMTHKHU IO 00PHOE ¢ HUMH.

4) Ilpobremuvl snepeocbepexcenus. TIpuBenuTe MPUMEPHI JIEKTPOCTAHIIMN, WX JOCTOMHCTBA H
HEJI0CTAaTKH, SHEproodecneuenre B Y amyptuu, ['nazose. JlaiiTe moHSITHE U IPUMEPHI aJTbTEP-
HAaTHUBHBIX UICTOYHUKOB 3HEPIUH.

5) BHuMarenbHO MpOCITyIIaiTe COOOIICHHUS TOBApHIICH, CHOPMYIUPYHTE U 3aaliTe BOMPOCHI
Mo TeMe 3TuX coodmeHuid. [Ipoananu3upyiiTe MOTy4eHHYIO U3 COOOIIeHU HHPOPMAIIIO U
COTIOCTaBBTE C UMEIOMIEHCS ¥ BaC — CPOPMYIHPYHTE KPAaTKOE JOTIOTHEHHE.

[TpakTuyeckoe 3ansTue 7.

Tema: Bcenennas.

Ilepeuens 3adanuii:

1) Obwas meopus omuocumenvrocmu. PacckaxuTe, Kak Bbl TMOHSUTA TPUHIUI KBUBAJICHTHO-
CTH, OXapakTepusyiite npezacrapieHus o npocrpanctse u Bpemenu B OTO. [Ipuenute skc-
nepuMmeHTaibHoe obocHoBanue OTO.

2) I'unomesa Bonvuiozo 63pviea (xporonozus). Ilpe3eHTyiiTe pe3yabTaThl MOMCKAa U CUCTEMATH-
3aluu HH(i)OpMaHI/II/I OTHOCHUTCIIBHO COBPEMCHHBIX C€CTCCTBCHHOHAYYHBIX Hpe}ICTaBHeHI/Iﬁ (6}
BO3HUKHOBeHUH Bcenennoil. M300pasure cxemy, MOKa3bIBAIOLIYI0 COCTOSHUE MAaTepUH B 3a-
BHUCUMOCTH OT BpEMCHHU C MOMCHTA Bomsmmoro B3phbIBaA.



3) ObocHosanue cunomesvl bonvuiozo e3pwisa: sakon 3. Xabona, penukmosoe uznyyenue. Ipen-
CTaBbTE PE3YJIbTATHl OCMBICICHUST HHpOpMaIuu 00 ontuyeckoM 3¢ dexre Jomiepa u 00bsic-
HUTE Ha €r0 OCHOBE CYTh 3akoHa Xa00ma. KpaTko U3m0KUTE UCTOPHIO OTKPBITUS U CYITHOCTD
PEJIMKTOBOTO U3TyUYCHHUSI.

4) IIpoucxodcoenue xumuieckux snemenmos 6o Bceenennoil. TlpencraBpTe pe3ysibTaThl OUCKA U
OCMBICJIEHUS MHQOpMAIK 00 3BOJIIOLMU 3BE3]l, KOTOpas OOBSACHSAET PACIPOCTPAHEHHOCTh
XUMHYECKHUX 3JIEMEHTOB BO BCesleHHOi.

5) Cmpyxkmypa mezamupa. Tlepedncnnre ypoBHH OpraHu3anuu Matepun B meramupe. O0001mu-
T€ MPEJICTaBICHHS O MacIiTabax Bo BceneHHOW OT MUKpOMHUpa 10 MEraMupa, UCIIONIb3ys pas-
JIMYHbIE €UHULIBI U3MEPEHHS (METpP, aCTPOHOMUYECKAs €IMHUIIA, CBETOBOM T'OJI, MAPCEK).

6) BHuMarenbHO MpociymaiTe cOOOICHUs TOBapHIICH, CPOPMYIUPYITE U 3aJaiiTe BOMPOCHI
no TeMe 3Tux coobmienuid. [Ipoananusupyiite noaydeHHyo U3 cooOUIeHUH HHPOPMAIUIO U
COIOCTaBbTE C UMEIOIIEHCS Y Bac — chOpMyIHpYHTE KpaTKOE JOMOHEHUE.

[TpakTrueckoe 3austue 8.

Tema: ConHeuyHasi cucteMa. 3Be3/1bl

Ilepeuens 3a0anuii:

Conneunas cucmema.

1) Cospemennvie npedcmasnenus o npoucxodicoenuu Conneunot cucmemsi. KpaTtko H3I0KUTE
pe3ysbTaThl IOMCKA U CUCTEMAaTU3alUK MH(GOPMAMU O TMIOoTe3aXx BO3HUKHOBEHHUs CoiHey-
HOM CUCTEMBI, IIJIaHET U MaJIbIX Tell COTHEYHOU CUCTEMBI.

2) Connye. Cxematudecku nzoodpasute ctpoenne CosHIa, 3aMUIINATE M0 XUMUYECKUN COCTaB.

3) ITnanemor 3emnou epynnel. B paguycax opOUThI 3emMitu npuBeauTe pacctosuus ot CoHIa 10
Mepkypusi, Benepsl, Mapca. Ilepeunciure ux ¢pusndeckue napaMmeTpsl, yCIoBHUs Ha OBEPX-
HOCTSIX IUIAHET, CIYTHUKHU.

4) ITnanemvi-eueanmei. B paguycax opoutsl 3emin npuseante paccrosaust ot Cosnmna g0 FOmnu-
tepa, CatypHa, Hentyna, Ypana. Ilepeuncnute ux ¢usnueckue napaMmeTpsl, yCIOBHUS Ha MMO-
BEPXHOCTSIX TIJIAHET, CITYTHUKH.

5) Manvie menra Conneunoti cucmemoi. IlpencraBbTe pe3yinbTaThl MOMUCKA M CHCTEMATH3AIIUH
nHpopmanuu o kaaccuduranuu Maiabix Teld COTHEUYHON CUCTEMBI, TaWTe MTOHSATHS CITYTHUKOB
IJIAHET, aCTEPOUAO0B, METEOPUTOB U ApYrux Maibix Ten CoiaHedHoM cuctembl. OxapakTepu-
3yiTe X B3aMMOJeicTBHE ¢ 3emieil.

6) BHuMarenbHO TpOCIyIIaiTe cOOOMIeHUsT ToBapHIlel, cHOpMyTUpYIHTe U 3aJaiiTe BOMPOCH
o Teme HTuxX coodbmenuid. [Ipoananu3upyiTe MOTy4YEHHYIO U3 COOOIICHUI MH(MOPMAIUIO U
COIIOCTaBbTE C UMeIOIIEiics y Bac — chopMyIUpyiTe KpaTKoe TOTMOIHEHHE.

36e30u1.

1) Pasmepol u macca 36e30. [puBenuTe NpuUMephl 3B€3/, YKOKUTE X Pa3Mepbl H MacCy B CpaB-
HeHuu ¢ ComHueM.

2) Paccmosinue 0o 36e30. [lpuBeanute mpuMepsl 3Be3]1 U PACCTOSHUS 10 HUX B CBETOBBIX rOJ[ax,
COIIOCTaBbTE BPEMS PACIPOCTPAHEHUS CBETA OT 3BE3[] CO BPEMEHEM, MPOMIEAIINM OT U3BECT-
HBIX COOBITUH UCTOPHH YEIOBEYECTBA O HALIUX JHEH.

3) Poorcoenue 36e30. I3moxuTe COBpEMEHHBIC €CTECTBEHHOHAYYHBIE MTPECTABICHHS O MPOIIECcCe
o0paszoBaHUs 3BE3]1.

4) Xumuueckuii cocmag 36e30. Haiiinte M 3amuImmTe CriocoObl U pe3yibTaThl ONPEIeICHHS XH-
MHYECKOI'0 COCTaBa 3BE3/I.

5) Dunepeus 36e30. CHOpMyaHpYyHTE BHIBOJ OTHOCHTEIBHO PUYMHBI CBEYCHUS 3BE3I.

6) Dmanvl s60m0yUU 36€30 paziuuHOU Maccel. TIpoaHATU3UPYHTE BPEMS KH3HH M 3TAIbl KU3HU
3BE3]] pa3JIMYHON MacChl.

7) Deonroyus xumuueckux snemenmos 60 Beenennoi u dcusns 36e30. OObSICHHUTE MHOTOOOpasue
XUMUYECKHX AJIEMEHTOB BO BceneHHoi.
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3.5. JIabopaTropHbie padoThI

VY4eOHBIM MJIAHOM HE MPEayCMOTPEHBI

3.6. KoHTpOJIb caMOCTOATEIBHO PadoThI
CEMECTP 3

KonTponb camocrositenbHOl padoTs! 1.

Tema: CoBpeMeHHbIE NpeacTaBlieHus 0 MUKpomupe. Ctpoenue atoma. CTpoeHHe aTOMHOTO si/ipa.
Ilepeuenwv 3a0anuii:

1) KontponbsHas padora 1 mo gucuuruinae (cM. GOHI OLEHOYHBIX CPEACTB, (popMa KOHTPOIIS 5).
2) TToaroroBka K KOHTPOJIBHOM padoTe 2 (cM. (OHJ OICHOYHBIX CPEACTB, GOopMa KOHTPOJIS 5).

3) KoHTposb ycBOGHHSI OCHOBHBIX IOHSATHI JICKIIMOHHOIO Marepuaia. EcTecTBEHHOHay4YHOE
MbllieHne. OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIspHO-KMHeTH4Yeckoil Teopun. Ombit Dapanes mno
anextposnsy. Karomusie myun. OnbiT Tonmena-Crroapra. UaTepdepenius. PeHTrenoBckue y-
yn. CoctaB pagunoakTuBHOro u3nyuenus. dororddext. Monens atoma Pesepdopraa. [Tocrynats
bopa. ITpunnun nononnurensHocTH. IIpuHnmn npuunHHOcTH. Hyknonsl. M3otomnsl. fnepras
peaxnusi. Tunbl B3aumonenctBus. Knaccudukanus 3neMeHTapHbIX 4acTUll. JIenTOHbI. AJIPOHBI.

Kontpomab camocTosTenbHoi paboThl 2.

Tema: CoBpeMeHHbIE NPEACTABIECHUS 0 Makpo- U Meramupe. Kilaccuueckue npencraBieHus o
IIPOCTPAHCTBE U BpeMeHHU. CriennaipHas TEOpusi OTHOCUTEIILHOCTH.

Ilepeuens 3adanuii:

1) KonTposbHas padota 2 1mo qucuuiuinae (cM. pOHI OLIEHOYHBIX CPEICTB, (popMa KOHTPOIIS 5).

2) KoHTpoIb YCBOCHHSI OCHOBHBIX IOHSATHH JICKIIHOHHOTO Marepuaiia. CBOWCTBA MPOCTPAHCTBA.
CsolictBa Bpemenu. EBkinmaosa reomerpus. HeeBkinmaosa reomerpus. I'eonenTpruueckas cu-
ctema mupa. ['enronentpuueckas cuctema mupa. [lpunuun otHocutensHoctu ["anunes. 3akoH
CJI0KeHHUs cKopocTter ['anmnes. ['paHALbI IPUMEHUMOCTH KIACCUYECKUX IIPEACTABICHUM O MPO-
cTpaHcTBe M BpeMeHH. CylecTBoBaHME CBETOHOCHOro 3¢upa. OnbelTr Maiikenbcona. Teopus
oTHocuTenbHOCTU. CrienuanbHas TeOpusi OTHOCUTENbHOCTU. OO1Iast Teopusi OTHOCUTEIbHOCTH.
[Toctynatet CTO: noctynatr otHocutenbHocTH. [loctynarsl CTO: mocTynar WHBApUAHTHOCTH
CKOPOCTH CBeTa. PelsITUBUCTCKOE 3aMENIEHUE BPEMEHU. PeTUBHCTCKOE COKpallleHHuEe pa3Me-
pos. [Ipeo6paszoBanus Jlopenna. Dxcnepumentanbaoe noareepxkaeHue CTO.

3) IIpoBepka KOHCIIEKTOB.

3.7. CamocTosiTenbHasA padoTa CTYACHTOB

Pexomenyemblie (hopMbI caMOCTOSTENBHON pabOThI CTYJEHTOB: 1) oopMIIeHHE KOHCIIEKTa U
MOJrOTOBKE K NMPAKTHUECKOMY 3aHATHIO; 2) MOATOTOBKA JOKJAJa K MPAKTUYECKOMY 3aHATHUIO
(M3y4YeHue MCTOYHHKOB MH(pOpMAIMH, BBIACICHUE TJIaBHOT0, aHAJIN3, CUCTeMaTH3alus, Gopmy-
JMPOBKA OCHOBHBIX MBICIEH U COOCTBEHHBIX CYXKJEHHH, 0)OopMIIEeHHE TEKCTa J0K/Iaga B pado-
ueil TeTpaay, BbIyYMBAHHUE, MMOArOTOBKA KOMITBIOTEPHON MpE3eHTAlUH); 3) MOArOTOBKAa K KOH-
TPOJIbLHOM paboTe (MOMCK MH(pOpPMAIMK B KOHCIIEKTE U JIPYTUX Pa3IMYHbIX UCTOUYHUKAX, KPUTHU-
YECKUH aHallu3 U CUHTE3, BBIyUHBAHNUE).

4. @oH/1 OLIEHOYHBIX CPECTB
(DOC BKJIFOYA€T OLCHOYHBLIC CPCACTBA TCKYHICTIO, IMPOMCKYTOYHOIO U MOCTUTOIOBOTO

koHTposs (I[Ipunoxenue 1).

5. IlepevyeHb OCHOBHOM M JONIOJIHUTEIBHOM Y4eOHOI JTUTEPATYPHI,
He00X0IMMOi1 IJIs OCBOCHUS AU CHUIIIUHBI

5.1. OcHoBHas quTEpaTypa

1. I'yce, 1. A. EcTrecTBeHHOHay4Hasi kapTuHa Mupa : yuebnoe mocooue / JI. A. I'yces, E. I'.
Bonkosa, A. C. MacnakoB. — 2-e u3a. — MockBa : MOCKOBCKHUH Iearoruueckuii rocyaap-
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CTBEHHBIN yHUBepcuTerT, 2024, — 224 ¢. — ISBN 978-5-4263-0267-9. — TekcrT : 31eKTpoH-
veii  // Iludposoit obOpazoatensHBIi pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/145675.html (nata obpamenus: 04.03.2025). — Pexum gocry-
na: JyUisi aBTOPU3UP. TI0JIH30BATEIICH.

. I'yceiixano, M.K. Konnenum coBpeMeHHOT0 €CTECTBO3HAHUS: YUCOHUK U TPAKTUKYM ISl BY-

30B / ML.K. I'ycetixanoB. — MockBa : M3mparensctBo FOpaiit, 2024. — 465 c. — (Briciiee o06pazo-
Banue). — ISBN 978-5-534-16462-6. — Tekct : anexTpoHHbIH / OOpa3zoBarenbHas riardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/535636 (mara obpamienus: 01.03.2025).

. CupuzoB, B.B. KoHuenuuu coBpeMEHHOro ecTecTBO3HAHUS: y4eOHOe 1mocoOue Iuis By30B /

B.B. Cupunos, E.N. CBupunona; noa penakuueii B.B. Ceupunosa. — Mocksa : 3narenscTBo
FOpaiir, 2024. — 295 c. — (Bsiciiee oopazoBanue). — ISBN 978-5-534-18004-6. — Tekcr : anek-
TpouHsIii // ObpazoBarenbHas mwiardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/539148
(mara oopamenus: 01.03.2025).

. COJ'IOMaTI/IH, B. A. HCTOpI/IH M KOHICTIIUHU COBPEMCHHOI'O €CTECCTBO3HAHUA y‘lC6HI/IK IJIs1 BY30B

/ B. A. Conomatun. — 3-e uzn. — Mocksa : [IEP CD, Aii [Tu Ap Menua, 2024. — 463 ¢. —
ISBN 5-9292-0035-1. — Tekct : snekrponnsiii // Lludposoit obpazoBarenbhblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/140933.html (mata oOpamieHwHs:
04.03.2025). — Pesxum gocTyma: st aBTOPU3HP. TOJIb30BATEIICH.

5.2. JlonosinuTeIbHAS JIUTEpPATypa

1.

Bopnosckuii, I'. A. ®usnueckue OCHOBBI €CTECTBO3HAHUS : yueOHUK ais By30B / . A. bop-
JOBCKHMA. — 3-€ u3/1., ucnp. u jgon. — Mocksa : M3parensctBo FOpaiit, 2025. — 226 ¢. —
(Bricmiee obpaszoBanue). — ISBN 978-5-534-05209-1. — Tekcr : anektponHsiit // O6pazoBa-
tenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563688 (nata oOpameHus:
01.03.2025).

. 3apunona, P. C. EcrectBeHHOHay4yHasi kapTuHa Mupa. OpraHu3aius U IpOBEICHUE CEMUHAP-

CKUX 3aHSATHH U CaMOCTOSITEJIbHON pabOThI CTYJCHTOB : Y4eOHO-MeToIu4eckoe mocooue / P.
C. 3apumnoBa, A. P. XacanoBa, B. P. MaxybpaxmanoBa. — HabGepexxubie Yennst : Habepex-
HOYCITHUHCKHI TOCYJIapCTBEHHBIN Meaarornueckuii yauusepcuret, 2016. — 66 ¢. — Tekcr :
anektponnsid // LudpoBoit oOpazoBarensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/60699.html (mara ob6pamenus: 04.03.2025). — Pexxum poctyma:
JUIsl aBTOpH3Up. noJb3oBatesei. - DOI: https://doi.org/10.23682/60699.

. Kanke, B.A. KoHnenuuu coBpeMeHHOTO ecTeCTBO3HaHUS: yueOHMK Juid By30B / B.A. Kanke,

JL.B. JIykammna. — Mocksa : U3marensctBo FOpaiit, 2024. — 338 c¢. — (Briciiee oOpa3oBa-
Hue). — ISBN 978-5-534-08158-9. — Tekcr : anexkrponHslii / O6pa3zoBaTenbHas miatgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/535517 (nara obparmenus: 01.03.2025).

. Knarun, H. B. CoBpemeHnHast Hay4yHasi KapTuHa Mupa : yuyeOHoe nocobue / H. B. Knsarun. —

Mocksa : Jloroc, YHuBepcuterckas kuura, 2012. — 264 c¢. — ISBN 5-98704-134-1. —
Texcr : anexTponHbIl // L{udposoii oOpazosarenbHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/9108.html (mara o6pamenus: 04.03.2025). — Pexxum goctyma:
JUIsS aBTOPHU3HP. MOJIb30BATENCH.

. KoHnermmu coBpeMeHHOT0 ecTeCTBO3HaHMs: yaeOHUK 1t 6akanaspos / B.H. JlaBpunenko [u

np.]; mox penakuwueii B.H. JlaBpunenko. — Mocksa : M3ngarensctBo HOpaiit, 2022. — 462 c. —
(bakanasp. [Tpukmagnoii kype). — ISBN 978-5-9916-2368-1. — Tekcr : anekrponHbIi // OOpa-
3oBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509292 (nara obparie-
aus: 01.03.2025).

. Konneniuu coBpeMeHHOT0 ectecTBO3HaHus: yueOHuK s By30B / C.A. Jlebenes [u ap.]; mox

obmeli penakmueit C.A. JlebeneBa. — Mocksa : U3marensctBo Opaiit, 2024. — 374 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-02649-8. — Tekcr : anekrponHsiit // Obpa3oBa-
tenpHas matdopma IOpaiit [caiiT]. — URL: https://urait.ru/bcode/535608 (mata oOpareHus:
01.03.2025).
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6. Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTEepHET», MPOPECCHOHAIBHBIX 023 TaHHBIX U MH(POPMAMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX NPH OCYLIECTBJICHUHN 00Pa30BaTEIbHOI0
npouecca 1no ITMCUMILIHHEe

6.1. Ilepeyenr pecypcoB HHPOPMANMOHHO-KOMMYHMKAIMOHHON ceTn «WHTepHeT»,
HeO0XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

1. DieMeHThI: HayYHO-TIOMYJIIPHBIN MPpoeKT. hitps://elementy.ru/

2. bonbias coBerckas suiukioneaus. Online-sepcus http://bse.sci-lib.com/

3. ITopran «OTkpeITOE 0Opa3oBaHKe». EcTecTBeHHOHAyYHAs KAPTHHA MHpa.
https://openedu.ru/course/urfu/MCS/

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

6.2. IlepeueHbr He0OXOAUMBIX NPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

DneKTpoHHas OoubimorevHas cucremMa «IPR SMART». Pexnm JIOCTYyIIA:
http://www.iprbookshop.ru

DnekrpoHHas oubarorednas cucrtema «lOpaiiTy. Pexum mocryna: https://urait.ru

OnekTpoHHO-OMOMoTeuHast cucrema «Jlaub» (paszgen «CereBast dyeKTpOHHAs OMOIMOTEKa Ie-
JaroTU4ecKuX By30B»). Pexum nocryna: https://e.lanbook.com

OnekTpoHHO-0MOaroTeyHast cuctema «PykoHT». Pexxum poctyna: https://lib.rucont.ru/search
Me:xBy30BCKas 3JIeKTpoHHAss Oubmmoreka. Pexxum mocryna: https://icdlib.nspu.ru/

Hayunas DJIEKTPOHHAS oubimoreka eLIBRARU.RU Pexum Jocryna:
https://www.elibrary.ru/defaultx.asp

HaumonanpeHas a1ekTpoHHas eTckas oudnanoreka. Pexum goctyna: https://arch.rgdb.ru/xmlui/
HaumonaneHas snexrporHas Oubnmoreka. Pexxum pocryna: https://rusneb.ru
[Mpesunentckas oudanoreka umenu b.H. Ensina. Pesxxum moctyma: https://www.prlib.ru

Polpred.com O630p CMU. Pexum nocryna: https://polpred.com

7. MeToanuyeckue yKa3aHusi M y4eOHO-MeTou4ecKoe odecrneyeHmne
JJIS 00Y4AKOIIUXCS M0 OCBOCHUIO M CIIUTIIMHBI
JlucuuniuHa peanu3yercsi B COOTBETCTBUU C YKa3aHHsIMH «MeToandeckue pekoMeHaa-
[IUU TI0 OpPTaHHW3AIMN 00pPa30BaTEIIHFHOIO IMPOIlecca MPU OCBOSCHUU JUCIUIUIHHEBD), pPa3MeEIlCH-
M B DUOC yHuBepcureta (€i0S.ggpi.org).
Mertoandeckue peKOMEHIAIuU I paboThl ¢ mHBamuaamMu u aunamu ¢ OB3 pa3MenieHbl
B DUOC ynuBepcutera (€i0s.ggpi.org).

8. MaTepua/ibHO-TeXHUYECKasi 0a3a, NporpaMMHoe odecrieyeHue,
He00X0aMMoe /1J11 0CylIeCTBIeHHs1 00Pa30BaATEILHOI0 MPOoLecca Mo JUCHUILINHE

Yuebnsrit kopmyc 1, aynutopun 237, 201.
[Tonublil mepedyeHb MaTEpPUATBHO-TEXHUYECKON O0a3bl M IMPOTrPaMMHOTO O0eCIedeHHs
pasmeriens B DMMOC ynuBepcurera (€i0S.ggpi.org).
9. Peili TMHI-TVIAH OLIEHKHU YCII€eBAE€MOCTH CTY/A€HTOB

Konmponvuas paboma na nexyuu. 3a S MUHYT IO KOHIIA KaXKI0M JIEKIIMH CTYJICHTaM Bbla-
ercst muctok 6ymaru 4060 MM B kietky. Ha HeM cTyaeHThl NUIyT (paMuIdio U HOMEp TPYIIIbI,
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https://elementy.ru/
http://bse.sci-lib.com/
https://openedu.ru/course/urfu/MCS/
https://www.popmech.ru/

pHCYIOT MaTpuily 3x3 cM, 3armonHsIoT ssaeiiku mudpamu ot 1 10 9. IlpenonaBarens 3aunThiBaeT 9
yrBepxkaeHuit. Eciu nnpopmars, conepxamniascs B yTBepKICHUU, HEJOCTOBEpHA, CTYJEHT 3a4ep-
KHMBAeT COOTBETCTBYIOIIHI HOMEp KpecT—HakpecT. OreHka «5» — 9 mpaBHIBbHBIX OTBETOB, «4» — 8
MIPABUJIBHBIX OTBETOB, «3» — 7 NPaBUJIbHBIX OTBETOB, «2» — 6 NPAaBUIbHBIX OTBETOB, «1» — MeHee 6
MIPAaBUJILHBIX OTBETOB.

CamocmosmenvHas nucoMeHHas paboma Ha npakmuyeckom 3aHamuy. B KOHIIe mpakTuye-
CKOTro 3aHsTUs (HE MEHEe JIBYX pa3 3a CEMeCTp) MPOBOAUTCS mucbMeHHbIN orpoc (10-20 MunyT),
MOKa3bIBAIOLIMI MIOHUMAHUE CTYJIEHTAMU MaTepualia JISKIUI U NpakTU4ecKux 3aHsatuil. [Ipu stom
pasperiaercs Mmojib30BaTbCsl COOCTBEHHOW TETPAIbI0 ¢ KOHCIEKTOM. Pe3ynbTaT olieHuBaeTcs 1o Iis-
tubawbHOM mkane. Onenka «5» — 90% npaBHIBHBIX OTBETOB, «4» — 70% NpaBUIbHBIX OTBETOB,
«3» — 50% npaBUIBHBIX OTBETOB, «2» — 30% NpaBUIbHBIX OTBETOB, «1» — MeHee 30 % npaBUIbHBIX
OTBETOB.

Joxnao. Jloknan Ha MPaKTUYECKOM 3aHSITHH OLICHUBACTCS JBYMSI OLEHKAMH MO MSTH-
OayIbHOM IIKaJe: mepBas — 3a cogepxanue u odpopmieHue («5» — pyKOMUCHBIA KOHCIIEKT SICHO
CTPYKTYPHUPOBAH M XOpomio oopmiieH B paboueit TeTpaau, «4» — pyKOMMCHBIH KOHCIIEKT XOPO-
1o oopmiieH, «3» — UMeeTcs aKKypaTHbBIN PYKOMUCHBIM KOHCIIEKT, «2» — clieJaH PYKOMUCHBIN
KOHCIIEKT, «1» — MpeIcTaBiIeH TEKCT B MeYaTHON (opMme); BTopas — 3a GopMy MpeACTaBICHUS
uH(pOpMaIIMU, OTBETHI Ha BOMPOCHI («5» — JOKIIa] CAeNIaH CBOMMH CIIOBaMH, JIaHbl BEPHbBIE OTBE-
TBHI Ha BOTIPOCHI, «4» — JOKJIa/a BbIyYeH, JaHbl OTBETHI HA BOIMIPOCHI, «3» — JOKJIAJl YACTUYHO BbI-
YUY€H, 1aHbl OTBETHI HA BOIIPOCHI, «2» — JIOKJIaJl IPOYNUTAaH, JaHbl OTBETHI HA BOIIPOCHI, «1» — 1o-
KJIaJ] TPOYUTAH 10 KOHCIIEKTY). 3aJaHus CTYACHTaM Ha MPAKTUYECKHUE 3aHATUS PACIIPEACIISIIOTCS
TaK, 4TOObI BCE CTYIEHTHl MMEIH BO3MOXHOCTh B T€UCHHE CEMECTpPa BBICTYNHUTH C JOKIAIOM
OJINHAKOBOE YUCIIO Pas3.

Paboma na npakmuyeckom 3anamuu. BeicTaBrisercs olleHKa MO MATHOAIUILHOMN IIKaJe Ha
MPaKTUYECKOM 3aHSTUU HE TOJIBKO JTOKJIATYMKaM, HO M KaXJAOMYy CTyIeHTy: «1» — 3aman 1 pa-
3YMHBIH BOIPOC JOKJIAAUUKy WM CIAENAHO JONOJHEHUE, «2» — 2 BOIpoca WIH JIONOJIHEHHUS,
«3» — 3 Bompoca WM JOTMOJIHEHHU, «4» — 4 Bompoca Win JONOIHEHUs, «5» — 5 u 0osee BOIpo-
COB U JIONOJIHEHU.

JIBe konmponvhvie pabomul IPOBOASTCS MOCIE 3aBEPILECHUS JEKINUN U IPAKTUYECKUX 3aHs-
Tuil. OLIeHNBAIOTCS MO MATHOATUTFHOM HITKAJIE.
3auem cTaBUTCS aBTOMAaTHYECKH, €CIIM CPEAHUI OaJlT CTyAeHTa 1O AUCHUILUIMHE HE MEHbINE 3 1
CTYJEHT UMEET TeTPaJb C aKKYPaTHBIMHU coOCcmeenHopyuHo 0GOPMIICHHBIMU KOHCIIEKTaMHU BCEX
JIEKUUH, MPAaKTUYECKUX 3aHATUI U 3aJaHUN JJI caMOCTOATEIbHOU paboThl. CTyneHThl, HabpaB-
M€ HEeIOCTaTOYHOE KOJIMYECTBO OAalioB, MOJKHBI HAMHUCAaTh KOHTPOJbHBIE paboThl. Makcu-
MaJbHOE KOJMYECTBO OAJJIOB 3a OJIHY KOHTPOJbHYIO — 5. HeoO6XoauMo BBIYUUTE U MHUCHMEHHO
PacCKpBITh CYTh MEPEYNCICHHBIX MOHITHI (AaTh OmMpejeNeHue, cenarTh akKypaTHbId PUCYHOK C
MOSICHEHUSIMH, HAalMCAaTh HEOOXOIUMbIE (POPMYJIBI).
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JIucT perucrpauuu u3MeHeHu U qonojaHeHui K PII/{
(bukcupyroTcs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] HadajaoM y4eOHOTo roja,
npu HCO6XOI[I/IMOCTI/I BHECCHHMS M3MCHECHUN Ha CJIGILYIOH_II/If/’I rog —
oopmIIsieTcst HOBBIH JMCT U3MEHEHHU )

Howmep u nata
pacnopsiiu-
Howmep N TEJIBHOI0
Copaeprxanue U3MEHEHUI
M3MEHEHUS JIOKyMEHTa
0 BHECEHUU
W3MEHEHHI
1
2
3
4
5
6
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ITpunoxxenue 1

OOH/ OLUEHOYHBIX CPEACTB I10 JMCHUIUIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

1. (I)OHI[ OLHECHOYHBIX CPEACTB IJId TEKYIIECI0 KOHTPOJIA YyClI€EBA€EMOCTH,
HpOMeH(yTOqHOﬁ aTTeCTAallMi U MMOCTUTOIr0OBOI'0 KOHTPOJISI MO TUCHUIIIMHE

1.1. Hactosammuit ®@ona ouenoussix cpeacts (POC) mo gucnumiuHe «EcTrecTBEeHHOHay4dHas
KapTUHA MUpPa» SBISETCS HEOTHEMIIEMBIM MPUIIOKEHHEM K pabodeil mporpamme TUCHUILIIMHBI
«EcrecTtBenHOHayuHas kaptuHa mupa» (PII/]). Ha nannsiii @OC pacnpocTpaHsOTCs BCE PEKBU-
3UTHI YTBEPKI€HUS, TIpeacTaBiieHHbie B PIIJ] mo nanHoi nuciumniauze.

1.2. OuennBanue BCEX BHJIOB KOHTPOJS (TEKYIIETo, MPOMEKYTOYHOTO, TTOCTUTOTOBOTO) OCY-
[IECTBIIIETCS 10 5-TU OAJUIBHON IIIKAJIE.

1.3. Pe3ynbTarhl OllEHUBAHUS TEKYIIETO KOHTPOJIS YUUTHIBAIOTCS B pEHTHHTE.

2. llepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs M0 TUCHUILINHE,
COOTHECEHHBIX € YCTAHOBJICHHBIMYU HHANKATOPAMM JIOCTUKEHUS] KOMIIETEHIM I

Kox kommiereniimun | YK-1

dopMynHpoBKa Croco0OeH OCYIIECTBIATh MOUCK, KPUTUYECKUI aHAIM3 U CUHTE3 HH-

KOMIIETEHIIUH ¢dbopmanuy, MPUMEHATh CUCTEMHBIA TOAXOJ JUIS PEHICHUS! MOCTaBJICH-
HBIX 3a/1a4

WNunukatop NYK-1.1. leMoHCcTpupyeT 3HaHHE OCOOEHHOCTEH CHUCTEMHOTO M KpUTH-

JOCTUKEHUS YECKOI'0 MBIIIJIEHHS, ApIYMEHTUPOBAHHO (POPMHUPYET COOCTBEHHOE CYXK-

KOMIIETEHIINHU JICHHE 1 OIICHKY MH(OPMAaLIMH, IPUHUMAET 000CHOBAaHHOE PEIlICHUE.

NVYK-1.2. [Ipumensier noruyeckue Gopmbl U MPOLEAYPbI, CIIOCOOEH K
pedaekcun 1Mo MoBOy COOCTBEHHON M UYXKOW MBICTUTEIILHON JCSITENb-
HOCTH.

NVYK-1.3. Aanuzupyer UCTOUYHUKU MHPOPMAIMK C LENbIO BBIIBICHUS
MX IPOTUBOPEYMI U ITOUCKA TOCTOBEPHBIX CYKICHUN.

3. ConeprxaHue OLEHOYHBIX CPEJCTB TEKYIIEro KOHTPOJIS U
KPHUTEPUH UX OlleHMBAHUSA

3.1. Tekymmii KOHTPOJIb OCYILIECTBISETCS MpernoAaBaTeNieM TUCIUIUIMHBI IPU MPOBEACHUU 3a-
HATUH B caeayromux ¢popMax: KOHTPOJbHAs paboTa Ha JIEKLUHU, CAMOCTOSATEIbHAsI MMCbMEHHAas
paboTa Ha MPAKTUYECKOM 3aHATHH, AOKIaJ, paboTa HA MPAKTUYECKOM 3aHITHH, KOHTPOJIbHAsS
pabora.

3.2. ®opMBI TEKYIIET0 KOHTPOJIS U KPUTEPUU UX OLICHUBAHMUS.

®opma koutpos 1 — KontponbHas paboTa Ha JIEKLIUU
TumnoBas KOHTpoOJIbHAS paboTa Ha JIEKIIUU

[TpoBepsieMble KOMIETSHIIMM W HWHAWKATOPHI IOCTIbKeHus kommerenuuid: YK-1: MYK-1.1.
NYK-1.2., UVK-1.3.

Bpewms BbINOTHEHUS 3a1aHAN: 5 MUHYT

Kputepun ornieHuBaHus: 32 5 MUHYT 10 KOHIIA KaX/10M JEKIUU CTYJAEHTaM BBIJAETCS JINCTOK OY-
maru 40%60 MM B ki1eTky. Ha HeM cTyJneHThl nUIyT (paMUIHIO U HOMEp TPYMIIbI, PUCYIOT MaT-
puiry 3x3 cM, 3amoJHSIOT sueiiku udpamu ot 1 1o 9. [IpenonaBaTens 3aunThiBaeT 9 yTBEpKIe-
HUI U3 yKcna NpuBeIeHHbIX HIbKe. Eciau nnpopmanus, coaepxaiiasics B yTBEp)KICHUH, HEJl0-
CTOBEpHA, CTYJIEHT 3a4€pPKHUBAET COOTBETCTBYIOIIMA HOMEpP KpecT—HakpecT. OueHka «5» —
9 npaBUJIBHBIX OTBETOB, «4» — 8 MPABMWIIBHBIX OTBETOB, «3» — 7 MPaBWIBHBIX OTBETOB, «2» —
6 paBUIIBHBIX OTBETOB, «1» — MeHee 6 MPaBHILHBIX OTBETOB.
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Tunoevie ¢popmynuposku ymeepicoeHuit K KOHmpobHoi pavome na aekyuu 1: 1. Vicropus siB-
JSIeTCsl €CTeCTBEHHOM Haykou. 2. dunocodus — rymanuTapHas Hayka. 3. XUMHS — €CTECTBEHHAs
Hayka. 4. BriepBeie kinaccudukaiis Hayk BeioHeHa B 20 Beke. 5. PazneneHue BHYTpU HayKH — 3TO
uHTerpanus Hayk. 6. O0beauHeHne HayK HasbiBaeTcs auddepenmanueii. 7. EcrecTBeHHOHAYYHOE
MBIIIJICHHE ONUPAeTCs Ha (PaKThL, JJOTUKY U JOKa3aTelnbCTBO. 8. HayuHblit METO/ MO3HAHUS TIpUMe-
HSIETCS TOJIBKO B €CTECTBEHHBIX Haykax. 9. MaremaTuka — S3bIK TOJBKO €CTECTBEHHBIX HayK.
10. SA3bIk MaTeMaTHKH IPUMEHSICTCS B TYMaHUTApHBIX HaykaX. 11. [Ipu moBbIIeHUN TeMIepaTyphl
CKOPOCTbh MOJIEKYJI YMeHblaercsa. 12. BemecTBo cOCTOUT U3 HEMOJABMKHBIX aTOMOB. 13. ATom
BOJIOpO/a Jierdye aroma kenes3a. 14. OCHOBHBIM METOJIOM HCCIIEIOBaHUS B AHTUYHON HayKe ObI-
no Habmonenue. 15. Apuctorens orcramBan uaen atomusma. 16. Xumuku 18-19 BekoB ompo-
BEPIUIM THMOTE3y aToMu3Ma. 17. ATOMBI cocToAT U3 Mosiekyn. 18. Monekynbl COCTOAT U3 aro-
MoB. 19. BpoyHOBCKO€ IBH)KEHUE MOATBEPKAAET TUIIOTE3Y aTOMU3MA.

Tunoevie popmynuposku ymeepicoeHuit K KOHMPOIAbHLIM padomam Ha JaeKyuax 2-3.
1. DnekTpoH TsKENIee aTomMa BOAOPOAA. 2. DIEKTPOH MMEET OTpHUIaTeNbHbINA 3apsia. 3. Pentre-
HOBCKHE JIy4H — 3TO DJIEKTPOHBI. 4. SIBneHre uHTepepeHIinu NoATBEPKIaeT BOJHOBON Xapak-
Tep cBera. 5. Anbda-dacTuisl Jerue 6era-yactuil. 6. [[amMmma-uznyueHue — 3T0 3JIEKTPOMArHUT-
HbIe BOJTHBL. 7. OCHOBHas Macca aToMa COCpPEIOTOYEHA B AJIEKTpoHaX. 8. J[JMHa BOJIHBI peHTTe-
HOBCKUX JIy4del 0oJblle, 4ueM y BUAUMOro cBeTa. 9. B MeTtannax umeroTcss cBOOOIHBIE 3JIEKTPO-
Hbl. 10. 3aKOHBI KJIACCHYECKOW MEXaHMKH TOYHO OIKCHIBAIOT MOBEICHHUE JJIEKTPOHA B aToMe.
11. CBeToBble KBaHTHl Ha3bIBalOTCS (hoTOHaMHU. 12. ATOMHBIE CHEKTPBI MPEICTABIAIOT COOOM
cepun nuaui. 13. [TocTpoernas Pesepdopaom rmianerapHas MOJENb OOBSICHIET YCTOWYHUBOCTH
atoma. 14. DiexTpoHaM MNPHUCYIIM HE TOJBKO KOPIYCKYISpHBIC, HO M BOJHOBBIC CBOMCTBA.
15. DHeprus 3JeKTpoOHA B aTOME MOXKET MPUHUMATh J00ble 3HaueHud. 16. M3nydenue u morio-
[ICHUE CBETa aTOMOM IPOUCXOAUT MPU €ro Mepexoje U3 OAHOTO CTAIMOHAPHOTO COCTOSHHS B
npyroe. 17. B mo00ii MOMEHT BPEMEHH MOKHO TOYHO OMPEICIIUTh KOOPJWHATY M HUMITYIIbC
anexkTpoHa. 18. 3akoHbI KBaHTOBOW (DU3UKH ONHUCHIBAIOT MOBEIEHUE SJICKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeeprcoeHuil K KOHmpovHou pavome na nexkyuu 4. 1. Hyxinons —
ATO HEUTPOHKI U NIEKTPOHBI. 2. Macca HelTpoHa B J1Ba pa3a Oobliie Macchl potoHa. 3. [lpu crus-
HHH JIETKUX s7ep sHeprus Bbuiensercs. 4. [Ipu pacnaze TsSoKenbIX saep 3Heprus nornomiaercs. 5. B
SZIEPHOM PEaKTOpe UCTOJIb3yeTcsl yIpaBisiemMas 1ienHas siiepHas peakiys. 6. B atomnoii 6omGe mc-
MIOJIb3YETCSl yIpaBisieMas LenHas sifepHas peakuus. 7. [IpoTOH MMeeT OTpHLaTeNIbHBIA 3apsi.
8. Heiirpon mmMeer orpumatenbHbIA 3apsi. 9. Anbda-gactuma — 310 31ektpoH. 10. M3orombr otim-
YaroTCsl YUCIIOM HEUTPOHOB. 11. MI30TOMNBI OTIMYAIOTCS YKCIOM NMPOTOHOB. 12. IIponukatorias cro-
COOHOCTh OeTa-M3ITydeHHsl BbILE, YeM Yy ramma-uziaydeHus. 13. TepMosiiepHbli CHHTE3 IIMPOKO
MPUMCHSCTCA B aTOMHBIX 3JICKTPOCTaAHIMAX.

Tunoevie popmynupoeku ymeeprcoeHuil K KOHmMpoavHou pavome na aexkyuu 5. 1. OnHo-
UMEHHBbIE IOJII0CAa MAarHUTOB OTTAJKHBAIOTCA Ojarojapsi rpaBUTALlMOHHOMY B3aUMOJIEHCTBUIO.
2. JIyna mBukercst o opoute Oyaroaapst 2JIEKTPOMarHUTHOMY B3auMoieicTBHIO. 3. HykiioHbI B
A7Ipe MPUTATUBAIOTCSA Ojarofaps CHJIbHOMY B3auMojencTBuio. 4. Jlo3a paJinoakTUBHOTO H3IY-
YEeHUs U3MepsAETCs B KuaorpaMmMax. 5. Tspkensle aiieMeHTapHbIE YacTHUIbI Ha3bIBAIOTCS aJpoHa-
mu. 6. Yactuisl, o0pasyroliye BelecTBo, Ha3bBaloT pepMuonamu. 7. Bzaumoneiicteue odecrne-
yuBaeTcsa 0030HaMu. 8. DOTOH 001a1aeT Maccoit U 3apsAaaoM. 9. AIPOHBI COCTOSIT U3 KBAPKOB.

Tunoevie hopmynuposxu ymeepcoenuii K KOHmpoavhou pavome na nekyuu 6. 1. B EBxin-
JIOBOWI T€OMETPUHM CyMMa YIJIOB TpEyrojpHUKa paBHa 360°. 2. Akcuomsl EBKIMIOBOI reomer-
pHM JIOTMYECKH CIIEAYIOT OJHA M3 Apyroil. 3. B ocHOBe KilaccHYeCKUX NPECTABIECHUN O IMpO-
crpaHcTBe NexUT EBKkimnoBa reomerpus. 4. Tpu 3akoHa HproToHA nexar B OCHOBE Kilaccuye-
cKol MexaHMku. 5. C TOUKHU 3pEeHUs KIACCUUECKUX MPEICTaBICHUN MPOCTPAHCTBO YEThIPEXMEP-
HO. 6. C TOYKM 3peHUs KJIAaCCUYECKUX IPEICTaBICHUN BpeMsl OTHOMEPHO. 7. Bpems usmepsercs
B MeTpax. 8. [IyTe u3mepsercs B cekyHaax. 9. CKOpOCTh Tella 3aBUCUT OT BBIOOpAa CHCTEMBI OT-
cuera. 10. Kimaccuveckne mpeacTaBiIeHus O IPOCTPAHCTBE U BPEMEHH CIIPaBEIIMBBI TOJIBKO TPU
ckopoctu cBeTa. 11. Yuensle n10Ka3zanu CyImecTBOBaHUE CBETOHOCHOTro 3¢upa. 12. OnbiT Maii-
KEJIbCOHA ONMPOBEPT TUIIOTE3Y Aupa.
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Tunoevie ghopmynuposeku ymeepicoenuii K KOHmpoavHou pabome na nekyuu (. 1. CKopocTb cBe-
Ta 3aBHUCHUT OT BBIOOPA CHCTEMBI OTcYeTa. 2. PensTuBUCTCKYE sIBIEHNS HAOII0aI0TCsl TIPH CKOPOCTH,
OM3KOH K CKOpOCTH cBeTa. 3. B crienmanbHONM TEOPUM OTHOCHUTENBHOCTU MPOCTPAHCTBO M BpEMs
HE3aBUCHMBI ApyT OT apyra. 4. Ckopocth cBeta coctaBisieT 300 m/c. 5. CBeT — 3TO AJIeKTPOMAarHuT-
Has BoJHA. 6. PensTuBUCTCKAs TEOPHS paccMaTpUBaceT Tela, ABMKYyIHecs Ovictpee ceera. 7. B CTO
COOBITHS OJHOBPEMEHHbIE B OJHOM CHUCTEME OTCUeTa, OJHOBPEMEHHBI B JIOOOH JIPYTOil.
8. A. Ditamreitn copmymuposan getbipe noctynata CTO. 9. Ontuueckuii apdexr [dorurepa sBis-
€TCsl CIEJICTBUEM PENIITUBUCTCKOTO 3aMe/IJICHUS] BDEMEHH.

Tunoevie ghopmynuposku ymeeprcoenuii K KOHmpoawvhou paoome na nexkyuu 8: 1. CTO uzy-
YyaeT sABJIEHUS B ycHoBHUSAX rpaButauuu. 2. [Inanerst Bokpyr CoiHIIA JBUXKYTCS MO OKPYXKHO-
ctsM. 3. [lmanerst Bokpyr ConHIa JBMXKYTCS 110 SJUTMOTHYECKUM TpaekTopusaM. 4. Uem nainblie
rwianera ot CoJHIla, TeM MEHbIIIEe epuoj ee oOpalleHus: BOKpyr Hero. 5. lnepTHas u rpaBuTta-
LIMOHHAs Macchl Teja paBHbI Apyr Apyry. 6. B ocHoBe OTO neXuUT NpuHIMI S3KBUBAJIEHTHOCTH.
7. YacToTa cBeTa, BOCIIpUHIUMAaeMas IPUEMHUKOM, 3aBUCUT OT CKOPOCTU UCTOYHUKA. 8. B 0bmeit
TEOPHH OTHOCHTEIBHOCTH TeOMeTpusi mpocTpancTBa EBkimmmoBa. 9. CymiecTBOBaHHE YEPHBIX
JBIP ¥ TPaBUTALIMOHHBIX TUH3 cienyeT uz OTO.

®opma koHTpOJsA 2 — CamocTosTeNbHAs NUCbMEHHAs padoTa Ha MPAKTUYECKOM 3aHITHH
TumnoBas camocTosTeNbHAsA NUCbMEHHAs pab0Ta Ha MPAKTUYECKOM 3aHATHH

[IpoBepsieMble KOMIETCHIIMM W HWHAWKATOPHI AocTkeHus kommnereHiui: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms Beimonnenus 3aaanuii: 10-20 MunyT

Kputepun oneHuBaHus: B KOHIE IPAKTUUECKOIO 3aHATHS (HE MEHEe ABYX pa3 3a CEMECTp) Ipo-
BOJUTCS McbMeHHbIH orpoc (10-20 MuHYT), MOKa3bIBAIOINI MOHUMAHNE CTYACHTAaMH MaTepH-
aJia JIeKIM 1 paKTHIecKuX 3aHsaTuid. [Ipu sToM pazperraercst moiab30BaTbesi COOCTBEHHOM TET-
paapio ¢ KOHCIEKTOM. Pe3ynbTar omeHuBaercs mo msarubamipHoi mkane. Omenka «5» — 90%
IIPABWIBHBIX OTBETOB, «4» — 70% NpaBUIBHBIX OTBETOB, «3» — 50% IMpPaBUIBHBIX OTBETOB, «2» —
30% npaBUIBHBIX OTBETOB, «1» —MeHee 30 % NpaBUIBHBIX OTBETOB.

Tunogaa camocmoamenvnas nucomennas paboma 1

1. ITpueaute 5 npumepoB audhepeHIuanuu HayK.

2. IlpuBeanTe 5 NpuMEpPOB UHTETPALIUU HAYK.

3. YKaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOTO MBIIIIJICHHUSI.

4. PackpoiiTe B3aUMOCBSI3b IOHIATUN «TUIIOTE3a» U «TEOPUS».

5. VKaXuTe OTJINYUS METOA0B «HAOIOJICHUE» U «IKCIIEPUMEHT.

6. IlpuBeanTe 7 MpUMEpPOB MPOCTHIX BELUIECTB U 7 MPUMEPOB XUMHUYECKUX COEAUHEHHH.

Tunosaa camocmoamenbvHasa nucbmennas paboma 2

1. Kakue onbIThl JOKa3bIBAIOT CYIIIECTBOBAHUE JIEKTPOHOB B OKPYXKAIOIIUX HAC Tenax?
2. Yto Takoe noH? [IpuBenute mpuMepsl.

3. Kakumu cBoiicTBamMu o0azaet 31eKTpoH?

4. Ilouemy [IpeBHss I'penust cuntaeTcst poAMHON HayKu?

5. Kakue Metoap! ncciaeaoBaHus TPUPOIBI UCIIONB30BaTUCh HAaTypdriiocopamu?

6. KakoBbl OCHOBHBIE YepPThl €CTECTBEHHOHAYYHBIX B3IJIZI0B ApUcTOTENA?

®opma koHTpOJA 3 — Jloknazg
TunoBoil nokIazn

[IpoBepsieMbie KOMMETEHIIMU W WHAWKATOPHI JocTkeHus kommereHmwili: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeimonHenus 3aganuii: 5-10 MunyT

Kputepnun orneHUBaHUS: JOKJIAJ HA MPAKTUYCCKOM 3aHITHH OICHUBACTCS JABYMS OIICHKAMH TIO
nATHOAIIIBHON 1IKAJIE;
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nepBas — 3a cogepxkanue u opopmiieHue («5» — pyKOIUCHBIN KOHCIIEKT SICHO CTPYKTYPUPOBaH U
xoportio ohopMIIeH B paboueii TeTpaau, «4» — pyKOMUCHBIM KOHCTIEKT XOpOIIo opopMIiieH, «3» —
MMEETC aKKYpPaTHBIM PYKOIMUCHBIA KOHCIHEKT, «2» — CJEJIaH PYKONMHCHBIM KOHCIEKT, «l1» —
MIPEICTABJICH TEKCT B IIeYaTHOU popme);

BTOpas — 3a Gopmy npeacTaBieHuss HHHOPMAILIMK, OTBETHI Ha BOMPOCHI («5» — MOKJIAA CAeIaH
CBOMMH CJIOBaMH, JIaHbl BEpHBbIE OTBETHI HAa BOIPOCHI, «4» — MOKIJAJl BbIy4YeH, JaHbl OTBETHI Ha
BOIIPOCHI, «3» — JTOKJIaJ YaCTUYHO BBIYYEH, IaHbl OTBETHI HA BOMPOCHI, «2» — JOKJIA] POYUTAH,
JaHbl OTBETHI Ha BOIIPOCHI, «1» — JOKIIa] MPOYUTAH MO KOHCIEKTY).

3ajanus CTyJIEHTaM Ha MPAKTUYECKUE 3aHATUS PACIIPEACIIAIOTCS TaK, YTOOBI BCE CTYACHTHI UME-
JI1 BO3MOKHOCTb B TEUEHHE CEMECTPA BBICTYIHTD C JOKJIAJJOM OJIMHAKOBOE YUCIIO Pa3.

Tunoevie memol 00K1a008: TeMbl (POPMYIHUPYIOTCS COTJIACHO COJIEPYKAHHUIO MPAKTUYECKUX 3a-
Hatui (1. 3.4. pabodeit nmporpammel), Harpumep: «HadanpHBIN Tan pa3BUTHS aHTUYHOW HAYKH
(I TeIC. 1O H.3.)», «3aKOHBI SKOJIOTHH, IPUMEPHI UX TPOSIBICHUS H T.II.

®opma KOHTPoJIA 4 — PaboTa Ha TPAKTUUYECKOM 3aHATHH
Tunooe conepxanue padoThl Ha IPAKTUUECKOM 3aHATUU

[IpoBepsieMble KOMIETCHIIMM W HWHAMKATOPHI JOCTHKeHus kommereHmwii: YK-1: MYK-1.1.,
NYK-1.2., UVK-1.3.

BpeMH BBIINIOJIHCHU A 3aﬂaHHﬁI B TCUCHHC IPAKTUYCCKOI'O 3aHATHA

Kputepun onieHuBaHMsI: BBICTABJISETCS OLIEHKA 110 NATHOAJUIBHOM IIKaJle HA MPAKTHYECKOM 3a-
HATHU HE TOJIBKO JOKJIaI4UKaM, HO M KaXJIOMY CTyIeHTY: «1» —3agaH 1 pa3ymHblil Bonpoc J10-
KJIQAYUKY WU CJI€JaHO JIOIOJIHEHHUE, «2» — 2 BOMpoca WM JOMONHEHus, «3» — 3 BoIpoca Win
JIONIOJIHEHHUS, «4» — 4 BoIpoca WK AONOJIHEHUs, «5» — 5 1 0oJiee BOIPOCOB U JIOTIOJIHEHUH.

Tunoeoe 3a0anue cmyoeHmam: BHAMATEIBHO BBICIYIIATh JOKIAJ CTYACHTA, MPOaHAIU3HPO-
BaTh YCIBIIIAHHYIO M W3YYEHHYIO JloMa HH(OpMAIUIO, MOJATOTOBUTh M 33JaTh BOIPOC, CIIENATh
JIOTIOTHEHNE K COOOIIEHHUIO.

Tunoevie cmyoenueckue 60npochl: Kakue METOAbI TO3HAHUS Mpeodiaaany Ha HaualbHOM dTare
pa3BUTHS aHTHUYHOM Hayku? [IpuBeanuTe nmpuMepsl NPOSIBIECHNUS OCHOBHOIO 3aKOHA 3KOJIOTHUH ...
U T.]I.

®opma koHTpOJs S — KoHTponpHas pabora
TumnoBas KOHTpoOJbHAs paboTa

[IpoBepsiemMble KOMMETEHIIMU W HWHAWKATOPHI JocTkeHus kommereHmwii: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpems BbimonHeHMs 3a1aHuii: 45 MUHYT

Kputepun ouenuBanus: «1» — 20% mnpaBuibHBIX OTBETOB, «2» — 30% HpaBUIIBHBIX OTBETOB,
«3» — 50% mpoIeHTOB MPaBWIBHBIX OTBETOB, «4» — 70% TpaBHIIBLHBIX OTBETOB, «5» — 90% mpa-
BUJIBHBIX OTBETOB.

Tunoeaa konmpoavnasa paooma 1

1. YcraHoBuTE COOTBETCTBHE MEXAY NEPEUHUCICHHBIMU TEOPUSMH M OOOCHOBBIBAIOIIMMHU HUX
(dakTaMu, SKCIIEpUMEHTaMH, pe3yJibTaTaMi HaOII0IeHUI.

Teopust Ne OobocHoBaHMe

Kitaccnueckast mexa- 1. UckpuBnenue Jiyda cBeTa BOJIM3M MaCCUBHBIX TeJl.

HUKa 2. PaBeHCTBO CKOPOCTH CBETA B Pa3HBIX HHEPIUAIBHBIX CHCTEMAx
CrenmanbHast TCOPHSI OoTCUerTa.

OTHOCUTEIILHOCTH 3. JITMHHOBOJIHOBOE CMEIIIEHHE B CIIEKTPaX yAICHHBIX TaIaKTHK,
OG1mast Teopusi OTHO- HaOI0JaeMbIX Ha 3eMIIe.

CUTEJIBHOCTH 4. Muddysus.
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Teopus bopa atoma 5. Oco0eHHOCTH JTBUKSHUSI TUTAHET.

BOAOPOAA 6. UepHble IBIPHI.
ModnekymnspHo- 7. BpoyHOBCKOE JBUKEHHE.
KHHETHYeCKask TEOpus 8. 3aBHCUMOCTb BpeMEHH KW3HH IEMEHTAPHBIX YACTHI] OT KX CKOPOCTH.

9. I'paBUTallMOHHBIE JIUH3BL.

10. JIuHeiyaTslif CHEKTp aToMa BOAOPOA.

11. OcobGeHHOCTH TBMXKEHHS TENl CO CKOPOCTSMH MHOTO MEHBIIIE
CKOPOCTH CBETA.

2. yCTaHOBI/ITe COOTBECTCTBHUC Me)KI[y Hepe‘-II/ICJIeHHBIMI/I 06HaCT$IMI/I 3HAHUS U CO3JaHHBIMHAU
JIOABMU 00BEKTaMHU, B KOTOPBIX MPUMEHSIOTCS WM UCCICAYIOTCS SBJACHHS, OTHOCSIIHECS K
JIAHHOM 00JIACTH 3HAHUA.

O0JacTh 3HAHUSA Ne Co31aHHEBIN 00BEKT

Du3nKa JIeMEHTAPHbBIX YaCTHUIL 1. JIBurarenb BHYTPEHHETO CrOpaHUsI.
®du3uKa aTOMHOTO sJIpa 2. bonbiioit AnpoHHbI KoUTaiep.
DJIEKTPOAMHAMUKA 3. Teneckom Xa00i1.
4
5

Actpodmusnka Bonoponnas 6omo0a.
TepMo JIUHaAMHKa FeHepaTop IEPpEMCHHOT'O TOKaA.

3. YcTaHOBHUTE COOTBETCTBUE MCXKAY INCPCUUCICHHBIMU 001acTSIMH 3HAHUS U Y4YCHBIMHU, OKa-
34aBIIMMHU 3HAYUTCIIbHOC BJIMAHHUC HA PA3BUTUC JaHHBIX obnacrei.

O6JacTh 3HAHUSA Ne Yuenslii

MoneKymIpHO-KNUHETHYECKast TEOPHST 1. I'. Tanuneii. 9. lxx. Makcge.
DIeKTpOHHAS TEOPUS BEIIECTBA 2. M. ®apaneii. 10. U. HeroTOH.
KBanToBas ¢pusmka 3. H. Bop. 11. P. Boiins.
dusrKa aTOMHOTO sIpa 4. 1.11. Mennenees. 12. O. Pesepdopa.
CrieranibHas TEOpHsI OTHOCUTEIIEHOCTH 5. X. HopeHu. 13. A. DHUHIITEH.
O06mast Teopust OTHOCUTEITFHOCTH 6. M. Kropu. 14. A. JlaByassbe.
DJIeKTPOAMHAMHKA 7.T. Om. 15. M.B. JIoMOHOCOB.
Knaccuueckas MmexaHuka 8. 0. Ilpenunrep. 16. II. KyJiom.

4. YCTaHOBUTE COOTBETCTBHE MCKAY TCOPHUAMU U U3YyYaCMbIMU B HUX SIBJICHUSMMU.

O0JacTb 3HAHNUSA Ne SIB1enue

CrienpanbHast TEOpYsi OTHOCUTETEHOCTH 1. I'paBuTammus.

O6m1as Teopust OTHOCHTEIBHOCTH 2. Ontuueckuit 3¢ ekt Jomnepa.
DIEKTPOIMHAMHUKA 3. PagnoakTHUBHOCTE.

Kiaccuyeckas MexaHMKa 4. DeKTpOMarHuTHasT MHIYKIIHSL.
MOHeKyHHpHO-KHHeTquCKaH TEOpUI 5. HSqueHHe U IOIJIOIICHMUE CBE€TA aTOMaMMU.
KBanToBas pusnka 6. Pacuiupenue ten npu HarpeBaHUU.
DU3HKA ATOMHOTO S/1pa 7. CBoOOHOE TaieHue Tea.

5. YkaxuTte, K Kakoi IrpyIre IBJICHANA OTHOCSATCS IPUHLIMIIBI U 3aKOHBI.

ABnenus Ne IpuHIMIIBI U 32KOHBI

MexaHWdeCcKre SIBICHUS . 3axon Kymona.

TenoBsle IBIEHUS . [lpuanun otHocuTensHOCTH ["anmuies.
ONIEeKTpOMarHUTHBIE SIBJICHUS . lloctynatel bopa.

KBaHTOBBIC SIBIICHUS . 3akoH COXpaHCHHS SHEPTHUH.
SIBnenus saepHol GU3UKU . 3aKOH JIEKTPOMarHUTHOM HHIYKIIHU.
. 3aKOH paJInOAKTUBHOIO pacnajia.

. 3axoH OmMa.

. IlepBoe Hauano TepMOIUHAMUKH.

. 3axonsl Kennepa.

10. 3akon BcemupHOro TATOTEHUS.

11. 3axons! HeioToHA.

12. IocTynats! cielManbHOW TEOPUH OTHOCUTEITBHOCTH.

O 001N LN B~ WK —
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6. YCcTaHOBUTE COOTBETCTBHE MEXAY BUAAMHM MAaTEPUH U UX XapaKTEPUCTUKAMHU.

Marepus Ne CBo0iicTBO, XapaKTEPUCTHKA
BeniectBo 1. I'paBUTaniuOHHOE. 4. DIeKTpOMarHuTHOE.
ITone 2. Teepnoe. 5. I'azoobpaszHoe.

3. Kungkoe. 6. ITnasmenHoe.

7. YCTaHOBUTE COOTBETCTBUE MEXKAY KAPTUHAMU MUPA U 3aKOHAMMU.

Kapruna mupa Ne 3aKoHbI
1. Yetbipe ypaBHeHUsI MakcBesia.
Mexanueckas 2. 3akoH BcemupHOro TAroteHus.
3. 3aKOH JIEKTPOMAarHUTHOW UHAYKIMH.
DIeKTPOHAMHYECKAS 4. Tpu 3axona HerotoHa.
5. IIpuHUMI SKBUBAJIEHTHOCTH MHEPLIUU U FPABUTALUU.
6. [IpeobpazoBanus JlopeHna.
PenstuBucrckas 7. IlocTynarel crieMaibHON TEOPUU OTHOCUTEIBHOCTH.
8. [Ipunnun HeonpeneneHHoCcTH [ elizeHOepra.
9. I'anuneeBCcKUil 3aKOH CII0KEHUSI CKOPOCTEM.
KBanToso- 10. YpaBuenue lpenunrepa.
CTATUCTHICCKAA 11. 3akon Xa06ua.

8. YCcTaHOBUTE COOTBETCTBUC MCKOY 00BEKTaMH U COCTaBJIAIONIMMHU HUX 3JICMCHTAaMMU.

O0BeKT

Ne

CocraB

ATtom

ATOMHOE PO

AJlpoH

Monekyia

1. KBapku.

2. I1on0XUTENBHO 3aPAKEHHOE PO U IEKTPOHBL

3. ATOMBI.
4. IIpoTOHBI U HEUTPOHBI.

9. YcraHoBuTE CBSI3b MEXAY (OPMYIION U €€ CMBICIOM.

®opmysa | Ne Cmbica
v=S/t 1. ®opmyna DUHIITENHA I MacChl U SHEPTUH.
Fog™ 2. CKOpOCTbh paBHOMEPHOTO JIBUKEHHUSI.
R’ 3. 3akoH BceMupHOTO TArOTEHUS.
a=F/ ”! 4. 3axon Oma JuIsl y9acTKa IEelu.
E=mc 5. Bropoii 3axod HeroroHa.
E=hv 6. DHeprus GpoToHA.
I=U/R

10. YcraHOBUTE COOTBETCTBUE MEK/TY (PU3MICCKUMI BEJTMIMHAME H SAMHUIIAMI U3MEPEHHSL.

Beanunna Ne | Beanmunna Ne Exnnanmna usmepenus

OHeprus Jlo3a paIMOaKTUBHOTO 1. I'epm. 7. Barr.
Macca W3ITyYEHUS 2. Jlxoynb. 8. Kunorpamm.
CkopocThb Cuiia 3. Amnep. 9. Bonbr.
MOIIHOCTH Yacrora 4. Pan, 63p, 3UBEPT. 10. CekyHna.
Bpewms Hanpsxenue 5. Metp B cekyHay. 11. Metp.
PaccTosaue Cula ToKa 6. CBEeTOBOI TO/I. 12. HproTOH.

C,Z[CJ'IaI\/'ITC PUCYHKH, COOTBETCTBYIOIIHC IPCAJIOKCHHBIM Ha3BAHUSM.

1. Moxenb atoma

Pezepdopna.

2. lenenue siipa ypana U-235.

3. O6HapyxeHre HEOTHOPOIHOCTH

PaaOaKTUBHOI'O U3JTYYCHHUA.

4. KoopauHaTel MaTEpUaIbHON TOUKH
OTHOCHUTEJIbHO CUCTEMBI OTCUETA.
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5. Ilepswiit 3akoH Kemiepa.

6. IIpuHUMIT SKBUBAJICHTHOCTH IPaBUTA-

U1 1 UHCPUHHU.

Tunoeaa konmpoavnasn paooma 2

1. Vkaxure BpeMs, COOTBETCTBYIOIIEE MEPEUHCICHHBIM OTKPBITUSAM, 3aKOHAM, U300pETEHUM,

TEOPUSIM.
OtkpsiTHE, 32aKO0H, H300peTenne | Ne | OTKpbITHE... Ne
PentrenoBckue nyuu DJIEKTPOH
DNEKTPOMarHuTHAsE MHIYKIHSI Helitpon
I'nnoresa o CyniecTBOBaHUM aTOMOB ITporon

OCHOBBI KIaCCHYCCKON MEXaHUKU

bo3on Xurrca

Kitaccnueckas 35ekTpoauHaMuka
I'ennonentpuyeckas cucrema Mupa
Ilepnonnueckuii 3akoH MenzeneeBa
ATOMHAas 31€KTPOCTAHIIMS

3aKOH COXpaHEHUS SHEPTUU

3akoH Apxumena
PagnoakTUBHOCTH
EBknmoBa reometpus
PenmkToBoe u3nyyenue
AromHuast b6omba

. Kownerr 19 B.

. Haugajyo 20 B.

. Cepenuna 20 B.
10. Konerr 20 B.
11.21 B.

VRN A LA LR
o
o0
o]

2. YcTaHOBUTE COOTBETCTBUE MEXY OOBEKTAMH U MOPAJKaMU Pa3MEPOB COOTBETCTBYIOLIUX UM
oOractell MpoOCTpaHCTBA

O0bekT Ne | O0beKT Ne Pasmep Pasmep
DJIeMeHTapHas YyacTulla Snpo aroma 1.10 m. 7.1-10%m.
Opranuveckas MAKpOMOJICKYJIa Kierka 2.10™ m. 8. 10°u.
MHOTOKJICTOYHBII OpraHnu3M AToMm 3.10™ m. 9.10°m.
MHUKpOOpPraHu3mM DkocucremMa 4.10° m. 10. 10%wm.
l'amakTrka Bcenennas 5.10° m. 11. 10%m.
CounHue buocdepa 6.1-10 m.

3. BH6epI/ITe CANHUIBI U3SMCPCHU, YI[O6HBIe AJI1 OLICHKU pa3sMEpOB 00BEKTOB.

O0beKT Ne EanHunsl usmMepeHust
TI'anakTtuka 1. CanTHMETD.
JlnmiHa cBETOBOM BOJIHBI 2. CperoBoid rojt.
K 3. Merp.

jieTka 4. Hanomerp.
[Tnanera 3emuist 5. AcTpoHOMHYECKasl €AMHULIA.
MHOTrOKJIE€TOYHBIN OPTaHU3M 6. Kunomerp.
CosHeuHas cucrema 7. Mukpometp.

8. ITapcek.

4. YcTaHOBUTE COOTHOIICHUE MCKAY HIUMPOKO HUCIOJB3YEMBIM JOCTHKCHHUEM HAYKH U TCXHUKH
1 OCHOBHBIM ABJICHUEM, OTBECTCTBCHHBIM 3a €TI0 ﬂeﬁCTBHe.

JocTHKeHHe HAYKH U TeXHUKHU Ne SBaenue
CotoBas cBs3b 1. JleiicTBIE MArHUTHOTO TIOJIS HA TIPOBOTHHK C TOKOM.
DJIEKTPOABUTATETb 2. DneKTpOMarHuTHas BOJIHA.

. YapTpaduoneroBoe u3nydeHHeE.

. JKuzHenesTenbHOCTh MUKPOOPTAaHU3MOB.

. DIEKTPUUECKUE U KBAHTOBBIEC SIBJICHUS.

. TepMOAMHAMUYECKUE SBIICHUS.

. DJIEKTPOMAarHuTHASI UHTYKITHS.

. Yrpyrue BoiHbI ¢ yacToTo Bbimie 20 kI'm.

AHTHOHOTHK

HcKyccTBEHHOE OCBEIIEHHE
DneKkTpuuecKue npuodopsl
DNeKTpPOHHAS TEXHHUKA
dmooporpadust, peHTTeH
Jlpurarenb BHYTPEHHETO CTOPaHUs
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VY bpTpazBykoBas JMarHOCTHKA 9. DnexTpoMarHuTHOE U3IydeHue A~1 Hm.
JesnHbeKus «KBapIIeBOiDy JIaMITON 10. DnexTpuyecKkuii TOK.

5. YcTaHOBHUTE COOTBETCTBUE MCKAY STallaMU PA3BUTUA CCTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMMU.

Jdran Ne XapakTepucTuKa

Mudonornueckuit 1. Ha ocHOBe ONBITHBIX (DAKTOB CTPOUTCS THIOTE3d, CIEI-
CTBHUSI KOTOPOM MOATBEPKIAKOTCS IKCIIEPUMEHTOM.

Harypdunocodckuii 2. [lo3Hanue HarpaBIeHO Ha MOMCK UCTUHBI U3 HHTEpeca K Hell,
Ha TEOPETHUECKOE OOBSICHEHNE HAOIIOAAEMbIX SBJICHHM.

Penuruosueii 3. [lo3HaHMe OCYIIECTBIISECTCS C MOMOIIBIO JIOTHUKHU, BaXKHYIO
pOJIb UTPAET BEPA, OIIOPA HA AaBTOPUTET.

Hayunsbrit 4. Tlo3HaHwe HOCUT SMIIMPUYECKUM XapaKTep, HAIPABICHO
Ha PElICHNE NPUKIIAIHBIX, IPAKTUYECKHX 3a]1a4.

6. YCTaHOBHUTE COOTBETCTBHE MCXKIY 00BEKTAMU MaKpoO- 1 MCraMupa U UX XUMHUYICCKUM COCTABOM.

O0bexT Ne | O0bekT Ne XHMHYECKHI COCTaB

JKuBble OpraHu3msl Bcenennas 1. H, He...

3emMHas Kopa Atmochepa 3emmn 2.0, Fe, Mg, Si, S, Ni, Ca, Al...

[Lanera 3emis ConHile 3.0, Si, Al, Fe, Ca, Mg, Na, K...
4.N, O, H0, Ar, CO;
5.0,C,H,N,P,S

7. YcTaHOBUTE COOTBETCTBUE MEXKITY ACTPOHOMUYECKHUM SIBJICHUEM U €r0 OOBSICHCHHEM.

SIBsienue Ne O0bsicHeHUe

Ce30HHBIC N3MCHCHUS KJIMMaTa 1. MarauTHoOE MoJIe MIaHEeThI.

CMeHa Hs 1 Houu 2. O6pa3zoBanue Ha 3emiie TeHU OT JIyHBbI.

®da3b1 JIyHb 3. HakJioH ocH TUTaHETHI K IJIOCKOCTH OPOHTHI.
CeBepHOE CUSTHHE 4. Pa3nas crenenb ocenieHHOCTH JIyHbl CoHIIEM.
JIyHHOE 3aTMEHHE 5. Bpaiienue riaHeTsl BOKPYT OCH.

CondeyHoe 3aTMEHHE 6. ITormamanue HYHI)I B TCHb 3EMIJIH.

8. YcTaHOBUTE COOTBETCTBUE MEX]y MaJCOHTOJIOIMUECKUMHU 3paMH U XapaKTEPHBIMH NIl HUX
IIPU3HAKaMU.

Jdpa Ne IIpusnak

Katapxeit 1. JloMuHHpOBaHKE TUHO3aBPOB.

[Taneo3oit 2. bnskue K COBpeMEHHBIM M COBPEMEHHBIE BUIbI PACTEHU 1 )KUBOTHBIX.
[TpoTepo3oit 3. OTcyTcTBUE )KU3HU Ha 3eMIIe.

KaitHo30ii 4. I1peoOnanaHye OHOKIETOUHBIX OPraHU3MOB, 3aPOXKIECHNE MHOTOKIIETOUHBIX.
Me3030ii 5. 3apoxeHne OJHOKIETOYHBIX MUKPOOPTaHU3MOB.

Apxeii 6. ITosiBeHre MHOr0OOPa3HOM XKU3HU B BOJIE U Ha CYIIIE.

9. YcTaHOBHTE COOTBETCTBHE MCXKAY YUCHBIMH U HAYYHBIMH JOCTUKCHUSAMMU.

Y4eHbli Ne HayuyHoe nocTuskenue
P. boiins 1. OtkpbITHE MUKpOOpPraHu3MoB. | 8. OCHOBaHHWE MaJCOHTOJNOTUH, UICS
1. Menpenees 2. OTKpBITHE KNUBOH KIIETKH. BIIMSIHUS KAaTacTpod Ha SBOJIOLHIO.
AM. Byriepos 3. OTKpBITHE Sapa KIETKH. 9. UccnenoBanne pacTUTENBHON KIIET-
I Menaean 4. bin3koe K COBpEMEHHOMY KH, KJIIETOYHAsI TEOPUSI.

MOHSTHE XUMUYECKOTO JJIe- 10. Ilepnonuueckast 3aBUCUMOCTb
K.-b. Jlamapi MEHTa. CBOMCTB XMMHUYECKUX JIEMEHTOB OT
Y. lapsun 5. OCHOBBI CTPYKTYPHOM XU- UX 3aps/I0B spa.
K. Jlunneit MUH, CBOMCTBA BELLIECTB 3aBU- 11. DBonmOoLIMOHHASA TEOPHS: U3MEHUH-
A. JleBeHTyK CAT OT PacCIoOJIOKEHHS UX aTo- BOCTb, HACJIEZICTBEHHOCTD, €CTE-
P. FyK MOB B MOJICKYJIaX. CTBECHHBIN 0T60p.

23




P. Bpoyn 6. 3aKOHBI HACIIEIOBAHNUA. 12. Knaccuduxauus pacTeHHA 1 KU-

K. KioBBe 7. VccnenoBaHue )KUBOTHBIX BOTHBIX.

P. lllneiinen KIIETOK U TKaHEH, KIIETOYHAs 13. DBoMOLMOHHAS TEOPUS: CTPEMIIE-

T Illsann Teopusl. HHE K COBEPIICHCTBOBAHUIO, YIIPaX-
HEHUE, HAClIeI0BAHUE.

10. Beibepure, K KaKoil KATErOpUU OTHOCSATCS MIEPEUNCICHHBIC TOHTHUS.

Kareropus Ne IousiTus
DKCIEPUMEHT 1. JIuHMM MarHUTHOTO MOJIA.
SIBrieHne 2. IlonyueHue 371eKTPOIHEPTUH Ha HIICKTPOCTAHIUH.
Mozenb 3. Uzyyenue 3aBucumoctd DJC MHIAYKIHMU OT CKOPOCTH JBHXKCHUS
Teopus MarHuTa OTHOCUTENbHO KaTYIIKH.
IIpumeHeHue 4. DneKTpoMarHuTHas UHAYKIIUA.
[pu6op 5. Ammiepmerp.
6. DeKTpoAMHAMUKA.

CrnenaiiTe pUCYHKH, COOTBETCTBYIOIIME MTPEII0KEHHBIM Ha3BAHUSIM.

1. OnpiT @apazes Mo 3IEKTPOMAarHuTHOM UH- | 2. I3Mepenue cuibl Apxumena, 1eicTByo-
JYKLIHAH. IIE1 Ha TEeJIO B BOJIE.

3. [TapHukoBbIii 3D PexKT. 4. I'paden.

5. Ctpoenue ComnHia. 6. uxn HaydHoro nmo3Hanus A. DUHINTEWHA.

3.3. Metoauueckue YKa3zaHHs 110 MPOBCACHUTIO ITPOUCAYPHI TCKYIICT'O KOHTPOJIA

1.
2.

3.

o

Texynui KOHTPOJIb IPOBOJUTCS HA MIPOTSHKEHUH BCETO CEMECTpa.

C6op, 00paboTKa M OlLIEHHMBAHUE PE3Y/IbTATOB TEKYILEro KOHTPOJS MPOBOJATCS MpernojaBa-
TEeJEeM, BEIYIUM JTUCHUIUINHY.

[IpenbsBneHNE pe3yNbTaTOB OLICHUBAHMS OCYILECTBIISIETCS B TEUEHUE HEAENU II0CIe
IIPOBEJCHUS KOHTPOJIBLHOTO MEPOIIPUSTHS.

Pe3ynbTarhl TEKYIIETO KOHTPOJIS YYUTBIBAOTCS B PEUTUHTE 110 TUCLUIUIMHE.

Bce marepuanbl, noiaydeHHbIe OT O0y4arOUIMXCA B XOJA€ TEKYLIEro KOHTPOJIs (KOHTPOJIbHAs
paboTa, AUKTAHT, TECT, OPraHMU3alus JUCKYCCHM, KPYIJIOro CTOJa, JOKJIafd, pedepaT, OT4ET
1o JabopaTOpHOI paboTe, OTUET MO MeAArorMyeckor MPaKkTUKE U T.I1.), JOJDKHBI XPaHUTHCS B
TE4YEHHUE TEKYILEro ceMecTpa Ha Kadeapax.

CunTarh, YTO MOJIOXKUTENIBHBIE PE3YJbTaThl TEKYIIEro KOHTPOJIS CBUAETENbCTBYIOT 00
yCIemHoM mporecce (GOpMUPOBaHMS YKa3aHHBIX KOMIIETEHIIMI U UHIUKATOPOB JOCTUKECHUS
KOMIIETEeHIINH (3TanoB (POpMUPOBAHUS KOMIIETEHIIUH).

4. ConepxaHne OLIEHOUYHBIX CPEACTB MPOMEKYTOUHOI aTTeCTAIUU U
KPUTEPUU UX OLICHUBAHUS

4.1. TIpomexyTo4YHasl aTTECTAIlHs MPOBOJIUTCS B BUE 3a4eTa.
4.2. Coneprxanue OICHOYHOTO cpeacTBa. [IpoBepsieMble KOMITETSHITMH U WHAMKATOPHI JIOCTHIKE-
uus komrereniuii: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.

Hpumepuble eonpocol U 3a0anus K 3auemy. 3auem craBUTCS aBTOMAaTU4YCCKHU, €CIIN Cpe)IHI/Iﬁ
Oamr CTyAC€HTa HC MCHBIIC 3m CTYACHT HMCECT TCETpaAb C aAKKYPATHBIMU CO6cm6€HHOpyllH0
0(1)OpMJ'IeHHBIMI/I KOHCIIEKTaMH BCEX HeKHHﬁ, MPAKTUICCKUX 3aHATUH U SallaHI/Iﬁ JJIs1 CaMOCTOS-
TEIbHON paGOTBI. CTy,Z[CHTLI, Ha6paBI_HI/Ie HEAO0CTATOYHOC KOJIHYCCTBO GaHHOB, JOJIXKHbI HaIlu-
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caTh KOHTPOJIbHBIE pa0OTHl. MaKkCUMaIbHOE KOJIMUYECTBO OaJNIOB 32 OJJHY KOHTPOIBHYIO — 5. 3a-
OaHue: BBIYYUTb W TIMCBMEHHO PACKPBITh CYTh TEPEUYMCIICHHBIX MOHITUN (IaTh OINpeesieHue,
CeNaTh aKKYPATHBIM PUCYHOK C TIOSCHEHUSIMH, HAMUCATh HEOOXOUMBbIC (DOPMYJIBI).

Kontpoabsnas padora 1
EcrecTBeHHOHAYYHOE MBIIILICHHE.
OCHOBHBIE TTOJIOXKEHUS MOJIEKYJIIPHO-KHHETHUECKOI TEOPUH.
Omnebit dapazest M0 ANEKTPOIH3Y.
Karognslie nyun.

Omneit Tonmena-CtroapTa.
HuaTepdepents.

Pentrenosckue ayuu.

CocraB pagHoOaKTUBHOTO N3ITy4EHHS.
dorordexr.

Monens atoma Pesepdopna.

Coom~NouprwnE

[EEN

KontpoabsHnas padora 2
ITocrynars! bopa.

[TpuHIMT JOTIOTHUTEIHHOCTH.
[TpuHIMI TPUUUHHOCTH.
HyxnoHsl.

H3oT1omnsl.

SlnepHas peakuusl.

Tumne! B3auMoaeiicTBHUS.
Knaccudukamms s3neMeHTapHBIX YaCTHII.
JlenToHEI.

AJIIpOHBL.

Com~NouprwNE

[EEN

KonrTpouabHnas padora 3

CBoiicTBa IpOCTPAHCTBA.

CBoiicTBa BpeMeHH.

EBknunoBa reometpus.

Heesxinnosa reomerpust.
I'eonenTprueckas cucrema Mupa.
I'ennonieHTpUYecKas cucreMa MHpa.
IIpuHnun otHocurensHocTH ["anunes.
3aKoH cioxeHus ckopocten ["anunes.
I'panuLbl TPUMEHUMOCTH KIACCUYECKHX MPEICTABICHUN O MPOCTPAHCTBE U BPEMEHHU.
CymiecTBOBaHHE CBETOHOCHOTO 3(Hpa.

Com~NouhwNE

[ERN

Konrpoabnas padora 4

OneiT MaiikenbcoHa.

Teopust OTHOCUTEIILHOCTH.

CHCHI/IaHLHaH TCOPUS OTHOCUTECIILHOCTHU.
OO61mas Teopusi OTHOCUTENLHOCTH.

[Moctynatet CTO: mocTynaT OTHOCUTENBHOCTH.
IToctynatsr CTO: mocTynaT HHBAPHAHTHOCTH CKOPOCTH CBETA.
PensruBucTCKOE 3aMeUICHHE BPEMEHH.
PenstuBHCTCKOE COKpaleHUE Pa3MEpPOB.
[IpeobpazoBanus Jlopenna.
OkcnepumeHnTanbHoe noarsepxkaeaue CTO.

Com~NourwNE

[N

Kontpoabsnas pa6ora 5
I'enmnonenTpuueckas cuctemMa Mupa.
3aKoH cioxeHns ckopocreit ["ammes.
3axons! HeroToHA.

3axoH BcemupHOTO TATOTEHHS.
BpoyHoBCcKOe ABMXKEHUE.
[InanerapHas Moaens atoma Pesepdopaa.
WuTepdepentst n audpakays cBeTa.
ONeKTPOH.

Hyxnonst.

CocTtaB pagu0aKTUBHOIO M3ITy4EHHUS.

Com~NourwNE

[ERN
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Bonpocuwt k 3auemy

1. Cmanoenenue ecmecmeennonayunoii KApmMuHsl MUpa.
1.1. Hayunoe nozuanue signenuti npupoosl. CmanosieHue HayyHo20 ecmecmeosHaHus.

Hayunoe nosunanue senenuti npupoosi.

1) Wctopusi OTKPBITHS U HCCIICAOBAHUS MAPHUTOB M MArHUTHOTO TIOJIS.

2) CoBpeMeHHBIE MIPE/ICTABICHHS O MAPHUTHOM I10JI€ ¥ €r0 POJIH B )KU3HH Ha 3emiie.
3) MarnutHO€ 10JIe ¥ COBPEMEHHBIC TEXHOJIOTHH.

Cmanoenenue Hay4Ho2o ecmecmeo3HaHUsL.
1) 3aposkaenne Hayunbix 3Hanuii (IV-11 Teic. 10 H.3.).
2) HavanpHblii 3Tan pa3Butus anTuaHOM Hayku (I ThIC. 10 H.3.).
3) EcrecTBO3HAaHHE APHCTOTEIIS.
4) EcrectBo3nanue B l11-1 B 10 H.3. (3JUTMHCKUN TIEPHO.).
5) EcrectBo3nanue B I-11 B 10 H.5. (TpeKO-pHUMCKHIA IEPUOT).
1.2. Ecmecmeosnanue 6 CpeoHnue sexa u Hosoe epems. IxcnepumenmanbHoe ecmecmeosHauue.
1) Penuruo3Hblii 3Tam pa3BUTHSA eCTeCTBO3HAHMS. CXOMACTHYECKUN THIT MBIIIICHUS.
2) [peamnocbuiku 1 0COOCHHOCTH Pa3BUTHUSI HAYKH CPeIHEBEKOBOro BocToka.
3) EcrectBo3nanue smoxu Bosposkaenus. Hayunast peostorust Konepruka.
4) Bopn0a 3a reJroeHTprYeCKyto cucteMmy mupa. JIx. bpyno, 1. Kerutep.
5) Pa3BuTHE TEXHUKH B TIEPHO]T CPEITHEBEKOBBS — IMPETIOCHUTKA SKCIIEPHMEHTATHHOIO €CTECTBO3HAHK.
6) Metonomnorus I'. Tamunest.
7) EcrecTBenHOHay4HbIe HccnenoBanus M. HeroToHa.
8) BaxHeiiue OTKPBITHS eCTeCTBO3HAHUs 16-18 BEKOB.
1.3. Ecmecmesosnanue 18-19 exos.
1) OTkpeiTHe TIONEBOM (GopMbl MaTepuu. Hakorenue (akToB B 00JIACTH IJIEKTPUYECTBA H
maraetusma. Y. ['mnnbept, O. 'epuxke u np. 3akon 1. Kyrnona.
2) Teopusi 3MEKTPOMArHUTHOTO 1O, DaKThl O B3aMMOCBS3H DJICKTPUYECTBA M MarHeTU3Ma,
nony4ennsle . Aparo, I'.-X. Opcrenom, A.-M. Amnepom. Pabotsr M. Dapanes, Teopus
x. Makcsenna.
3) CraHOBJIEHHE KIACCHUECKON TEPMOJIMHAMHMKH. B3risimel Ha mpupoay Teria ot JpeBHeit
I'pertum no P. Maiiepa u [Ix. Jxoyms.
4) 3aKOH COXpaHEHHS SHEPTHHU, TETIOBbIE MAIHHBI.
2. Coepemennvie npedcmaegienus 0 MUKpomupe.
2.1. EcmecmeenHble HayKu 6 JHCU3HU COB8peMeHH020 obuecmea. Pazsumue amomucmuue-
CKUX npeocmasgieruil.

Ecmecmeennvle HayKu 8 MHCU3HU COBPEMEHH020 0Oujecmaa.

1) EcTecTBeHHbIC, TEXHUYECKHE, TYMaHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa PUPO/IHI.

3) Unrerparus Hayk.

4) EcTecTBeHHOHAYYHOE MBIIIJICHUE.

5) HayuHs1ii MeTO/] TO3HAHUSL.

6) Posib ecTeCTBEHHOHAYYHBIX JOCTHIKCHHUI B HICTOPHU M KOHKPETHOM )KHU3HHU YEIIOBEKA.
7) [Ipeamer ecTecTBO3HAHUSL.

Pazeumue amomucmuueckux npedcmagieHui.
1) 3apokeHrEe AaTOMUCTUYECKUX TIPEICTABICHUI B aHTUYHOM HayKe.
2) Atomuctuka B HoBom BpeMeHH.
3) Pa3BuTHe aTOMUCTHYECKHX MPEICTABICHUI B COBPEMEHHOW HayKe.
4) TIpsiMoe MOATBEPIKACHUE WU aTOMU3MA.
5) MoJieKkyJIIpHO-KMHETHIECKAs TCOPHSL.
2.2. Cmpoenue amoma.
1) UccnemoBanue SBICHUS HJIEKTPOIIU3A.
2) Karonnbie ay4n.
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3) DneKTpOHHAas TEOPHsl METAJLIOB.

4) Teopuu CBETOBBIX SIBJICHHIA.

5) PeHTreHoBCKHE JTyUH.

6) OTKpbITHE PaTHOAKTHBHOCTH.

7) [lnanerapHas MOJIENIb aTOMA.

8) IIpoTuBOpeuns TIaHeTapHOH (SACPHON) MOICTIH.

9) Atrom Pesepdopnaa-bopa.

10) ITpuHIKIT COOTBETCTBUS.

11) BosiHOBBIEC CBOMCTBA BEIIECTRA.

12) Tabmuua J[.M1. Menaeneesa.

13) IIpuHIUIT AOTIOIHUTEIBHOCTH.
2.3. Cmpoenue amomnozo s0pa.

1) Hyxknonsl. DHeprus cBs3u sapa. JledekT macc.

2) Jenenue saep.

3) Heympasisiemast siiepHas 1ierHasi peaKiusi.

4) Yupasisemas siiepHasi [erHast peakiusl.

5) PagroakTuBHOE M3ITy4CHUE.

6) TepMosiIepHBIA CHHTES.

7) BnusiHue paqioaKkTHBHBIX M3Jy4eHUH HA OMOJIOTHYECKHE CHCTEMBI.
2.4. DnemenmapHvle yacmuybol.

1) Twuribl B3aUMOACHCTBHSI.

2) YacTuIlsl ¥ aHTHYACTHIIBL.

3) Knnaccudukarust 37eMeHTapHbIX YaCTHII.

4) CtanaapTHasi MOJIEIb.

5) JIBmkeHUE ¥ B3aMMO/ICHCTBHE DIIEMEHTAPHBIX YaCTHII.

6) Boasmmoit Anponnsiit Kotaiiaep.
3. Cospemennvle npedcmasieHus 0 MaKpo- u mezamupe.
3.1. Knaccuueckue npedcmasienust 0 npOCMpancmee u pemMeHu.

1) OObIIeHHOE TOHUMAHHUE IPOCTPAHCTBA  BPEMCHH.

2) Tornosnoruyeckue ¥ METPUIECKHE XapaKTePUCTUKH MPOCTPAHCTBA M BPEMEHH.

3) Ucropus npeacraBieHuit 0 MpOCTPAHCTBE.

4) EBKIHI0Ba TEOMETPHSI.

5) HeeBkim0Ba reoMeTpusi.

6) Kitaccuueckue npeactaBiaeHus O MPOCTPAHCTBE U BPEMEHH.

7) I'paHUIBI IPUMEHUMOCTH KJIACCHYECKUX TPEICTABICHUH; podiaeMa 3dupa.

8) puHnun oTHOCHTENbHOCTH ["anuies ¥ Teopus 3JIEKTPOJMHAMHUKH MakcBea.
3.2. CneyuanvHas meopusi OMHOCUMENbHOCTU.

1) Mpennoceuiku noctpoenus: CTO.

2) Mocrynarer CTO.

3) OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.

4) PensiTuBUCTCKOE 3aMe/JICHHE BPEMEHHU.

5) OTHOCHTENILHOCTh MTPOCTPAHCTBEHHBIX PACCTOSIHUI.

6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.

7) IIpeobpazoBanus Jlopenna.

8) Onruueckuii a3 dext Jortepa.

9) DirleKTpOMarHUTHOE TIOJIE.

10) DxcniepuMeHTaIEHOE 000CHOBAHUE PEISITUBUCTCKOTO 3aMe JICHHSI BDEMEHH.
3.3. Obwas meopusi omnocumenvbHoCmu.

1) 3akonsl Kemiepa.

2) 3akoH BceMUpHOTO TATOTEHUS.

3) UnepTHas U rpaBUTAIIOHHAS] MACCHI.

4) TIpuHIUI SKBUBAJICHTHOCTH.

5) I'paBUTAIIMOHHOE TTOJIE.
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6) [Tonsitue 06 OTO.

7) TIpoctpancteo B OTO.

8) CaencrBus OTO.
4. Buonozuueckasn kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. Kuznb. I60110YUOHHASL MEOPUSL.

Kusnw.

1) OTuuune )KUBOTO OT HEXKHMBOTO. BeliecTBeHHast 0CHOBA JKU3HHU.

2) Konrienmyy BOSHUKHOBEHUS KU3HU Ha 3eMIIe.

3) Hauayio sxu3nu Ha 3emute. Y cioBrst Ha 3emile IPY BO3HUKHOBEHHH ku3HU. Teopust AWM. Onapuna.
4) CtpocHHEe U Pa3HOBUIHOCTH KJICTOK, HCTOPHUS CO3JaHHs KICTOYHON TCOPHH.

D80I0YUOHHASL MEOPUS.
1) Cranosnenue uzeii sposrorun (K. Jlunneit, XK.-b. Jlamapk, XK. Brodhdomn).
2) DBomtornonHas Teopus U. Jlapsuna.
3) 'enernka. 3akoHbl HaciaeqoBanus I'. Menmens.
4) ITaneoHTOIOTHUECKUE IPhI BOJIOLINH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanusayus u cuHepeemuKda.
1) Pa3ButHe 3KOCUCTEM, KX OCOOCHHOCTH U HEepapXHsl.
2) 3aKOHBI 3KOJIOTHH, TIPUMEPBI TPOSBICHHS.
3) Buocdepa: rpanuns 6uochepsi, yuenue B.1. BepHanckoro.
4) Hoocdepa: yuenue B.1. Bepraackoro.
5) TToHsTHS CaMOOPTraHU3aIluK U CHHEPTETHKH.
4.3. Xumuueckue KOHYenyuu: 360J0YUS Xumul, cogpementasn xumus. Ecmecmeennonayunvie ac-
NeKmMbl IKOJIO2UU.

Xumuueckue KOHYenyuu: 380110YUsl XUMUU, COBPEMEHHASL XUMUSL.

1) DBoJIIOIKS XUMHYECKAX 3HAHHI.

2) CoBpeMmeHHbIN cunTe3. Karanms.

3) Xumuueckuii cocTaB 000109eK 3eMITH.

4) TIpupoHbIe 3amachl CHIPbs: HEOPTAHUIECKOE, OPIraHUUECKOE ChIPhE.
5) CoBpeMeHHbBIE U TIEPCICKTUBHBIC MATEPUAIIBI.

Ecmecmeennonayunvie acnekmul 3x0102UlU.
1) I'moGanbHbIe KaTaCTPOMBI K IBOJTFOIIHSL.
2) Kimumart mporiioro, HacTOSIIEro U Oyaymiero.
3) Mapuukossiit 3 dext. Kucnorusie ocaaku. O30HOBBIC IBIPHI.
4) TIpo6eMbl SHEPTrocOePEIKSHHUS.
5. Acmpoghuzuueckas kapmuna mupa.
5.1. Bcenennasi.
1) l'unote3a BoubIoro B3pbIBa (XpOHOIOTHS).
2) O6ocHOBaHKE THIOTE3bI BObIIOro B3phiBa: 3ak0H D. Xa00J1a, peTMKTOBOE U3JTyUeHHE.
3) IIpoucxoxaeHre XUMHUYECKUX HIEMEHTOB BO BeeneHHOI.
4) CTpyKTypa Meramupa.
5.2. Conneunasn cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpeMeHHBIE MTPECTaBICHHS O MPOUCXOKICHUN COIHEYHON CUCTEMBI.
2) Connrre.

3) I[InaneTs! 3eMHOM TPYIIIHL.

4) ITnaHeThI-TUTaHThL.

5) Masbie Tena COJTHEUHOM CHCTEMBI.

36e300i.

1) Pa3mepsl 1 Macca 3BE3/I.
2) PaccrosiHue 1o 3Be3.
3) Poxxnenue 3Be3.
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4) X¥IMHYECKHIA COCTaB 3BE3/1.

5) DHeprus 3Be3I.

6) Drarnbl SBOJIOIMHY 3BE3]] PA3JIUYHON MACCHI.
7) DBOJIOLUS XUMHYECKUX JIEMEHTOB BO BCENeHHOM 1 jKH3HB 3BE3I.

Ilpakmuueckoe 3a0anue: OATOTOBUTh NPE3EHTALMIO [0 OJHOMY U3 BOIIPOCOB, PACCMOTPEH-
HBIX Ha MPAKTUYECKUX 3aHATHUSX, COAepKayio He MeHee 10 HH(POPMATUBHBIX CIAMIOB.

4.3. Kpurepuu olieHUBaHUS
3ayer BBICTABISIETCS MO pe3yibTataM pertuHra. Ecim oOydwaromuiicss Habpan HelocTaToOYHOe
KOJINYECTBO 0aJlIOB, TO OH CIAeT 3ayer.

[IIxana oneHNBaHuA 1JIF 3a4eTa

YpoBHHU % ocBoe-
OCBOCHMS MH- Axanemu- HUSA
AUKATOPOB /10- OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA yeckass | (pedTHH-
CTHKECHUS OLICHKA roBasi
KOMIIETEHIMH OLIEHKA)
CdopmupoBan | CTyaeHT MOKa3all JOCTaTOUYHO MPOYHbIE 3HAHUA | 3auTeHO 50-100
OCHOBHBIX TIOJIOKEHUI yueOHOW AMCUMILINHBI,
YMEHHE CAaMOCTOSTEIbHO pellaTh KOHKPETHBIE
MPAKTUYECKHE 3a/ladyM, MPeIyCMOTPEHHbIE pado-
4ell MpOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEH-
JIOBaHHOM CIPaBOYHOW JHUTEpaType, yMeeT Ipa-
BWJIBHO OLICHUTh MOJYUYE€HHbIE PE3YJIbTATHI.
He cpopmupo- | [Ipu orBeTe BBIIBWIUCH CylllecTBEHHbIE TpoOenbl B | He 3aure- | menee 50
BaH 3HAHMAX OCHOBHBIX IOJIOXKEHUH y4eOHOH aucuu- HO
IUIMHBI, HEYMEHHE C MIOMOLIBIO MPENOAABATENS 110~
JYYUTh MPAaBUWIBHOE PELIECHWE KOHKPETHOM Ipakx-
TUYECKOM 3a/1a4uM U3 4YuClla NIPELYCMOTPEHHBIX pa-
0ouel mporpaMMoil yaeOHON TUCITUILTHHBL.

4

4. Metonnyeckue yka3aHus 110 MPOBEACHUIO MPOLIETypPhl IPOMEXYTOUHOM aTTecTalluu
1.

Cpoku mpoBeJIeHUsT TPOIEyphl OICHUBAHUS: Ha TOCJIEAHEM 3aHITHH 0o mpeamery. Ecim
oOyyaromuiicss Mo pe3yabTaTaM PEeHTHHIOBOM CHUCTEMBl HE HAaOMpaeT HYKHOE KOJIUYECTBO
0aJlJIoB, TO CIAET 3aUeT COIVIACHO TPEOOBAHUSIM.

. Coop, 06paboTKa U OLIEHWBAaHUE PE3YJILTATOB MPOMEXKYTOUHOI aTTeCTallMy MPOBOAUTCS Mpe-

nogaBarecyicM, BEAYIIUM JUCHUIIIIUHY.

. HpeI[’LHBJ'ICHI/Ie PE3YIbTATOB OLICHUBAHUA OCYHICCTBIIACTCA: 110 OKOHYaHUMN OTBCTA CTYACHTA U

¢bukcupyercs B 3a4€THOM KHUYKKE U 9K3aMEHAI[MOHHOMN BEOMOCTH.

. HpI/I HaJIMYHUH NIHUCBbMCHHBIX OTBCTOB 06yqafonmxc;1, IMOJIYUYCHHBIX B XO/€ 9K3aMEHaIlMOHHOMN

CCCCHH, MAaTCPUAJIBI XPAHATCA B TCUCHUEC MECALA IMOCJIC 3aBEPIICHUA CCCCUU Ha Ka(bez[pax.

. HOp}IIIOK BBITIOJTHCHHA W 3allIMThI KprOBOfI pa6OTLI pCeriiaMCHTUPOBAaH «IlonoxxeHuem o KYyp-

coBoii pabore ®PI'bOY BO «I'na3oBckuil rocy1apcTBEHHBIN Me1aroruueckuii MHCTUTYT UMe-
Hu B.I'. KoponeHnko».

. C'-II/ITaTI), YTO MOJOXKHUTCIIBHBIC PE3YJIBTAThI TPOMEKYTOUYHOT'O KOHTPOJIA CBUACTCILCTBYIOT 00

yCIIEIIHOM Tiporiecce (POpMUPOBAHUS YKa3aHHBIX KOMIETEHIUI U MHAWKATOPOB TOCTUKEHHUS
KOMIETeHIUH (3TarnoB GopMUPOBaHUS KOMIIETEHIIUH ).

5. Coaep:xaHne OLEHOYHBIX CPEACTB I POBEPKU C()OPMHUPOBAHHOCTH
KOMIIeTCHIUI U HHAUKATOPOB I0CTHKEHUS KOMIIeTeHIU
(MOCTUTOrOBBIH KOHTPOJIb) U KPUTEPHH UX OLICHUBAHMS

3ananus AJsl IPOBEPKH KOMIETEHIIUN U UHAUKATOPOB J0CTHKeHUs1 kKomnerenuuu: YK-1:
NYK-1.1., UYK-1.2.,, UYK-1.3.
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Kong xommeresmmun | YK-1

dopMynHpoBKa CriocobeH OCyIIECTBIATh MOMCK, KPUTUUECKUH aHaTW3 U CHUHTE3 HH-

KOMIIETCHIINH ¢dbopmanuy, NPUMEHATh CUCTEMHBIA MOAXOJ Ul PELICHUs MOCTABIIECH-
HBIX 33Ja4

WNunukartop NYK-1.1. lemoHCcTpHpyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOTO U KPHUTH-

JNOCTUKCHUS YECKOro MBIIIICHUS], apIYMEHTUPOBAHHO (pOPMUPYET COOCTBEHHOE CYXK-

KOMIIETCHIIUU JICHUE U OIICHKY UH(POPMALIUH, TIPUHUMAET OOOCHOBAaHHOE PEIICHHE.

NYK-1.2. [Ipumensier noruyeckue GopmMbl U MPOLEAYPHI, CIOCOOEH K
pediekcuu mo nNoBoy COOCTBEHHON M UY>KON MBICIUTEIbHON J1eATeNb-
HOCTH.

NYK-1.3. Anaimm3upyer UCTOYHHKH WH(OPMAITUHU C IICJIbI0 BBISBICHUS
WX MPOTUBOPEUUH U MOUCKA JOCTOBEPHBIX CYXKICHHI.

Bpewms BeinonHeHus 3ananuii: He 6oee 30 MUHYT

1. Hukounaii Konepuuk npeanoxxuin mozesb COTHEYHOM cUCTEMBL, KOTOpasi Ha3bIBaeTCs:
a) FeoLeHTPHYECKas;
0) reMoIeHTpUYECKas;
B) aHTPOIIOLEHTPUYECKA;
I') FraJIaKTUYEeCKasl.
2. KBaHTOM cBeTa sIBIISETCS:
a) DJIEKTPOH;
6) anpoH;
B) (hOTOH;
T') JISTITOH.
3. [Moctymnarel cienuanbHOM TEOPUU OTHOCHTEIHLHOCTH CHOPMYIIMPOBAI:
a) M. ®apaneii;
0) I'. I'anuneii;
B) . HptoTOH;
r) A. DHHIITENH.
4. KoHuenuus, B COOTBETCTBUU C KOTOPOH *HU3Hb Ha 3emJiie 3apoJuiiachk Onarojapsi 3aHECEHUIO
U3 KOCMOCA, Ha3bIBACTCSL:
a) TEOpHs IAaHCIIEPMUHU;
0) Teopust CaMOIIPOM3BOJILHOTO 3apPOXKICHHS;
B) T€OpHUsI OMOXUMHUYECKON IBOJIOLHH;
') KpealnOHU3M.
5. Hanbonbiryto yacTh BemiecTBa BO BeeeHHOM COCTaBIIsIOT /1Ba 3J1€MEHTA:
a) KpEMHUH U YTIepo;
0) yriiepoa u BOJOPOSI;
B) KUCJIOPOJ U T'eNHii;
T') BOAOPOJ ¥ TeIHIA.
6. YcraHOBHTE COOTBETCTBHE MEXKIY KapTUHAMH MUPA U 3aKOHAMU, TPUHLIUIIAMHU:
1 | Mexaanyeckas a) | [lpuanun veonpenenennoctu [ eiizendepra
2 | DnekTpoaMHaMUYecKas 6) | 3akoH BceMupHOTro TATOTEHUS
3 | PensTuBHCTCKAs B) | 3aKOH JIEKTPOMArHUTHOW MHAYKLIUU
4 | KBaHTOBO-CTaTUCTHYECKAS r) | [locTynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH
7. YCcTaHOBUTE COOTBETCTBHE MEXAY YUEHBIMU U HAYYHBIMU JTOCTHXKEHUSAMU:
1 | JI.W. Mennenees a) | 3aKOHBI HACIEAOBaHUS
2 | T'. Mennenp 0) | [lepuonuyeckas 3aBUCUMOCTb CBOMCTB XUMUYECKUX JIEMEHTOB
OT 3apsJI0B sJipa
3 | Y. MapBuH B) | Knaccudukanuus pacteHuid 1 >KUBOTHBIX
4 | K. Jlunuei r) | DBOJIOIIMOHHAS TCOPHS: U3MEHUYMBOCTH, HACIIEICTBEHHOCTb,
€CTECTBEHHBIN 0TOOD

30




8. Ilpakmuueckoe 3adanue. JIJig KaxXJ0T0 pUCyHKa BHIOEpUTE MPAaBUILHOE Ha3BaHHUE. Y KaKHUTE
HOMEp PUCYHKA B CTPOKE C MOAXOASIIUM K HEMY Ha3BaHHEM.

IMop,ean-——l Cnepncreus |

—
| <Dax?1|_|~—| 3KCI’IepVIM€HT|

Ha3Banue Homep pucynka
OmnbIT 10 HAOTIOAEHHIO MIEKTPOMArHUTHONW MHAYKLIUH
Monens atroma Pesepdopna

[{yKa Hay4HOrO NO3HAHUS

I'paden

[TapHuKOBBI B hEKT

HeonHopoaHOCTh painoakTUBHOTO M3JIyUYESHUS
Monekyna JHK

JleneHue aToMHOro siapa

Kirou k Tecry:

Homep 1 2 3 4 5 6 7
BONpoOCa

Howmep
MPaBUJILHOTO OTBETA

A wWN PR
'
W O QA

Kitod k nmpakTrueckoMy 3aJlaHHIO (PELICHUIO TPAKTUYECKON 3a1aun):

Ha3Baumue Homep pucyHnka
OmnBIT M0 HAOIOICHHUIO YIEKTPOMArHUTHON MHTYKITHH
Mopens atroma Pesepdopaa

[{ykn HAy9HOTO O3HAHUS

['paden

[TapaukoBbIf A ekt

HeoHOpOAHOCTh paIn0aKTUBHOTO U3IYUYECHUS
Mousekyna JIHK

Jlenenue aToMHOrO siipa

N WO IN OOl
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Kpurepun onieHuBaHus:

Kaxxprit ”HANKATOP JOCTHXKEHHS KOMIIETEHITMHN orleHuBaeTcs B 10 6aios:
e TecroBoe 3aanue orenruBaercs B 10 6amo (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6aa);
e 3amaHus Ha COOTBETCTBUE OIleHUBAIOTCA B 10 6amtoB (kaxaoe oreHuBaercs 0-5 6ayion)

5 6aJJI0B — MOJTHOCTHIO MPABUIIBHO HailIeHHbIE COOTBETCTBUS;
4 Gaia — TpH MPaBUIBHBIX COOTBETCTBUS,

3 Gaia — 1Ba MPaBUIIbHBIX COOTBETCTBHUS;

2 Gaiia — OJIHO MPABUIILHO COOTBETCTBHUE;

1 Gayn — oTCyTCTBHE MPaBUIIBHBIX COOTBETCTBUI;

0 GayToB — HE MPUCTYIIAT K BBIMOJHEHUIO 3a/IaHUS;

e Kaxnoe npakTrueckoe 3aganue oneHuBaercs B 10 6amios:

10 GamioB — CTYJIEHT MPaBUIBLHO BBHIMOJHUI MPEIJIOKEHHbBIC 3a/IaHUsI HA OCHOBE
HW3Y4YEHHOU TEOPHUH, METOJ0B, IPUEMOB, TEXHOJIOTHIA;

8 OaIIOB — CTYACHT CITOCOOCH MPUMEHSTH MOJyYEeHHBIE TEOPETHUCCKUE 3HAHUS B
MPAKTHYECKOU JACATEIHPHOCTH, PEIIaTh TUITUYHBIC 33J1a4 HA OCHOBE BOCIIPOM3BE-
JIEHUsI CTaHJAPTHBIX AJITOPUTMOB, IPU BBINOJIHEHUU 3aJaHUI JOMYyCKaeT He3Ha-
YUTENbHBIE OLIHOKH;

6 6ayUIOB — TP BBIMTOJHEHNUH 331aHUS JOMYIIEHBI TPyObIe OIHOKH;

(0 0ayuI0B — CTYJIEHT HE BBHITIOJHUJI 3a/JaHUE.

OI_IeHKa 3aBUCUT OT IIPOLCHTA BLIIOJHCHUA BCCX 3aJJaHUM.

IIIxana oneHUBAHUSA C(l)OpMHpOBaHHOCTH KOMIICTCHIMHA U HHIAUKATOPOB

JOCTHKCHHUA KOMIICTCHIIUN

YpoBHHU %
OCBOEHHUS HH/IH- BBINOJI-
AkagemMmnue-
Kkartopa (oB) 10- | OcHOBHbIE IPU3HAKHU BbleJeHUS YPOBHS HEeHHA
N CKasl OlleHKAa
CTHKeHMIT KomIie- BCeX 3a-
TEeHIUH JTaHUH
[oBprienHsit | Brimrouaer HrpkecTosIuii ypoBeHb. YMeHue | OTIMYHO 90-100
(BBICOKHIA) CaMOCTOSITEJIbHO MPUHHUMATh pEIIeHHe, pe-
ath npolieMy/3agady TEOPETUUECKOro WIIN
NPUKJIQJHOTO XapakTepa Ha OCHOBE H3y4eH-
HBIX METO/IOB, IPUEMOB, TEXHOJIOTUII.
bazoBebrit Brrowaer Huxkecrosmmii  ypoBeHb. Cmo- | Xoporno 70-89
COOHOCTH coOUpaTh, CHUCTEMATH3UPOBATH,
aHaM3UPOBaTh M TPaMOTHO HCIOIB30BAThH
MH(}OPMALIMIO M3 CaMOCTOSITENIbHO Hall/leH-
HBIX TEOPETUYECKMX HCTOYHMKOB M HILIIO-
CTPUPOBATh MMH TEOPETUYECKHE MOJIOXKe-
HUS UM OOOCHOBBIBATH IMPAKTHKY NpUME-
HEHMSL.
Y noBneTBOpuTENb- | M31m0keHUe B TIpelienax 3ajad Kypca Teope- | YI0BJIEeTBO- 50-69
HBIN THYECKOT0 M MPAKTUYECKOTO KOHTPOJIMPYE- | PHUTEIBHO
MOT0 MaTepHaa.
Henocrarounsnii | OTCyTcTBHE NpPHU3HAKOB ynoBiIeTBopuTenb- | Heymosne- | menee 50
HOTO YPOBHSI. TBOPHUTENBHO

CunTtarh, 4TO MOJIOKUTENBHBIE PE3YJIbTAaThl MOCTUTOTOBOTO KOHTPOJSI CBHIETEILCTBYIOT 00
yCIIEIIHOM Ipoliecce GOpMUPOBAHUS KOMIETEHIMH (Mi) 1 MHAUKATOpa (OB) JOCTUKEHUS KOM-
nereHuuu (ui) (3rama GopmupoBaHus KomreTeHIun). Eciu oOydaromuiicss moiydus OLEHKY
«HEYAOBJIETBOPUTEIIHO», TO CUYUTATh KOMIIETEHIMIO HEe C(HOPMHUPOBAHHON Ha JIaHHOM 3Tarle.
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[Ipu nosydeHUH OLEHOK «YJOBJIETBOPUTEIBHO», «XOPOLIO» MU «OTIMYHO» CUYUTATh, YTO MPO-
BepsieMasi KoMIeTeHUs cOpMUPOBAaHA HA TIOCTATOYHOM yYpPOBHE.

Memoouueckue ykazanus 0715 nNPOEEPKU OCMAMOYHBIX SHAHULL

1. Cpoku npoBe/IeHHS MPOIEYPhI OLICHMBAHUS: 110 rpaQuKy JeKaHaTa.

2. Coop, 0o0OpaboTKa ¥ OIICHWBAHHE pPE3YJbTATOB IMOCTHTOIOBOTO KOHTPOJS TPOBOIUTCS
IperoaaBaTeseM 0 PacopsHKEHHUIO IeKaHaTa.

3. IIpenbsiBieHHEe pe3yJIbTaTOB OICHUBAHUS OCYIISCTBISACTCS B TEUYCHHUE HEICIU TIOCIe
IPOBEJCHUS KOHTPOJBHOTO MEpOIpUATHs, OQOPMISCTCS B BHIEC OTYETa M XPAHUTCA B
JICKaHaTe B TEUCHUE BCETO CPOKa 00yUYCHHUS 00YUaIOIIErocs.
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