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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. lesan 1 3a1a4u U3YUEHUs JUCITHIIIMHBI

Llenv Oucyuniunvr — GHOPMUPOBAHHE CPEACTBAMH E€CTECTBCHHOHAYYHOW KapTHHBI MHUpa

YHHUBEpPCATbHOW KOMIETEHIIMH, XapaKTEePHU3YIOLIEHCsS CIOCOOHOCTHIO OCYIIECTBISATh IOUCK,

KPUTHYCCKHI aHAM3 M CUHTE3 HMH(pOpMAIHMH, MPUMEHSITh CUCTEMHBIA MOAXOM JJsl PEIIeHUs

MOCTaBJICHHBIX 33/1a4.

3aoauu oucyuniunol:

1) u3yunth, OOOOIIUTH W  CHCTEMATU3UPOBATH OCHOBHBIC  IMOHATHS  COBPEMEHHOI'O
€CTeCTBO3HAHUS, CPOPMUPOBATH OOIIME TMPEACTABICHUS O pe3ylbTarax HCCIEeIOBaHUS
MHUKPO-, MAKpPO- ¥ METaMUPa;

2) yCBOMTh OCHOBBI METOJA HAYYHOIO IIO3HAHUS, CHUCTEMHOrO MOJXO0Ja, TMPHHIHIIBI
KPUTHYECKOTO aHAJIM3a U CHHTE3a NHPOPMAITUH;

3) paccMOTpeTh MECTO W POJIb YeJOBeKa B IPHUPOJC, B3aUMOCBA3b €CTECTBEHHOHAYYHBIX H
TyMaHUTAPHBIX 3HAHHIA,

4) pa3BUTh  CIIOCOOHOCTH NPUMEHCHHMSI CCTECTBCHHOHAYYHBIX 3HAHMA W YMCHHH B
npodecCHOoHaNBHOM NeTEeNIbHOCTH U B TOBCEIHEBHOM JKU3HH;

5) popmMupoBaTh YMCHHS MPUMEHSTH JOTHYeCKHEe (GOPMBI M TPOIEAYPHI, CIIOCOOHOCTH K

peduiekcuu Mo MOBOY COOCTBEHHON M UY)KOH MBICTUTENIbHON AEATeIbHOCTH; YMEHUS aHAINU3a

WUCTOYHUKOB WH(GOPMAIMU C IEIbI0 BBISBICHHS WX IMPOTHBOPEYUN M TIOMCKA JIOCTOBEPHBIX

CYXKICHHM; yMeHHs] (DOPMYIMPOBKHM COOCTBEHHBIX CYKIEHUH U NPUHATUS OOOCHOBAHHBIX

peLeHui.

1.2. IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB O0y4YeHHs] MO JMCHUILUIMHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMU HHAMKATOPAMH JOCTH/KEHHs] KOMIIETeHIIUH

Konx xomnereHmu VK-1

dopmyaupoBKa Crnioco0eH oCyIecTBIATh MOUCK, KPUTUUECKUI aHAJIU3 U CUHTE3

KOMIIETEHIINU uHbOpMaLUY, IPUMEHATh CUCTEMHBIH MOAXO0/] Il PELICHUS
MIOCTABJIEHHBIX 3a7a4

WNupukarop NVYK 1.1 leMoHCTpHpYeT 3HaHHE OCOOEHHOCTEH CUCTEMHOTO U

JOCTHUXKEHUS KPUTHUYECKOT'O MBIIIIEHHS], apTyMEHTUPOBAHHO (POPMHUPYET

KOMIIETEHIINH COOCTBEHHOE CYX/IEHUE U OLIEHKY UH(OpMaIK, IPUHUMAET

000CHOBaHHOE pelIeHNE

NVYK 1.2 [Tpumensiet noruueckue GopMsl U IpoLeaypbl, CIOCOOEH
K pediekcuu 1o moBoAy COOCTBEHHOM M Uy>KOW MBICIIUTEIIbHON
JEATEIBHOCTH

NVYK 1.3 Ananusupyer UCTOUHUKHU HH(OPMALIUH C LIEIIBIO
BBISIBJICHMSI MX IPOTUBOPEYHH U IOUCKA JTOCTOBEPHBIX CY)KIECHUN

1.3. BociutarenbHasi padoTa

Hamnpasnenue Tunel 3a0a4 ®opmbl pabOTHI
BOCIIUTATENILHON pabOThI

HAYYHO-UCCIICA0BATCIIbCKAA HCHaFOFquCKHﬁ BBICTYIIJICHUC C TOKJIAA0OM
paboTta 00yJaromuxcs COIPOBOXKIEHUS

TPpa’kJIaHCKOE BOCIIUTAHUE METOINYECKU WHTEPAKTUBHOE 00CYXIEHUE TOKIIAI0B
Ha MPAKTHYECKOM 3aHSATHU

1.4. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

Huctunnmna «EcTecTBeHHOHaydHass KapTHHA MHPa» OTHOCHUTCA K O00s3aTENbHOW 4YacTh
ydaeOHOoro rmiaHa. TpeOoBaHHS K MpPEIBAPUTEIHHOW TOATOTOBKE OOYYArOIIETrocs: 3HAHUS TIO
(1)I/ISI/IKG, XUMHA ¥ OWoJIornd B OO0BEME IIKOJIBLHOI'O Kypca. HpI/I OCBOCHUU JUCHUIIIINHBI
HCIIOJIB3YIOTCA 3HaHUWsA, TIIOJYUCHHBIC IIPpU HN3YUCHUHU OUCHUILIMHBI ((I/ICTOPI/IH Poccuny.
JluctunivnHa BHOCHT BKIAJ B M3yY€HHE METOAOJOTHYECKOW dYacTh TyMaHUTapHBIX U
CCTCCTBCHHOHAYYHbBIX JUCIIUIIINH.



1.5. OcoGeHHOCTH peajn3auuy I CUUILTHHBI
JlucuuiuiHa peann3yercst Ha PYCCKOM SI3bIKE.

2. Oobem AUCHUIIIMHBI

Bun yaeOHO# paboThI Mo cemecTpam Bcero, Axanem. N3 nux
3aYETHBIX qachl B (hopme
€IMHHULL MIPAKTUYECKOU
MIOJITOTOBKU
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 2 72
CEMECTP 3
KonTakTHas pabota ¢ npenoaBarenem:
AyIUTOpHBIE 3aHATHUS (BCETO) 30
3aHsATUS JEKIIMOHHOTO TUTIA 16
JlaGopaTopHbie pabOThI -
3aHsTHS CEMUHAPCKOTO THTIA -
[TpakTHueckue 3aHATHS 14
KCP -
CamocTosTenapHas paboTa 00y4Jaronuxcs 42
Bun npomexxyTouHoM arTecTanuu: 3a4er 0

3. Conep:xanue QM CHUATNIIAHBI

3.1. Pazgenbl AMCHMILIMHBI M BUABI 3aHATHH (TeMaTHYeCKH NJIaH 3aHATHIA)

Pazfens! 1 TeMbl JUCHUILINHBL | Bcero [ Ayn [Jlex [JIa6 [TIp [Cem | KCP | CP
1. Cmanosnenue ecmecmseHHOHAYYHOU KAPMUHbL MUpA

1.1. Hayunoe mo3HaHWe  SBICHUM

TIPUPOJIBI. CraHoBreHue HAy4YHOTO 4 2 2 4

€CTeCTBO3HAHHUSI.

1.2. EcrectBoznanue B CpeaHue Beka H

HoBoe  Bpems.  OkcrnepuMeHTaIbHOE 6 2 2 4

ecrectBo3Hanue. EctectBozHanme 18-19

BEKOB

2. Cogpemennvie npedcmagieHust 0 MUKpoMupe

2.1. EcrecTBeHHbIE HAayKH B JKHU3HU

COBpeMeHHOro  obOmiectBa.  Pa3Butune 4 2 2 2

ATOMUCTUYECKUX MPEIACTABICHUM.

2.2. CTpoeHue aToma. 10 5 4 6

2.3. CtpoeHme aTOMHOTO SjIpa. 6 3 2 4

2.4. DnemMeHTapHbIE YaCTULIBL. 4 2 2 2
3. Cospemennvie npedCmagieHuss 0 MAKpo- U me2amupe

3.1. Knaccuyeckue MpencTaBiICHHUS O 6 3 2

MIPOCTPAHCTBE Y BPEMEHH.

3.2. CrierasibHast TeOpHst OTHOCHTEITBHOCTH. 6 3 2

3.3. OOm1as Teopust OTHOCUTEIBHOCTH. 4 2 2 2

4. Buonoeuueckas kapmuna mupa. Xumuyeckue KoHyenyuu
4.1. Kvzab. DBOIOIIMOHHAS TEOPHS. 4 2 2 2
4.2. buocdepa, Hoochepa U LUBUIIN3ALMSL. 4 2 5

CamMoopraHu3anys ¥ CHHEpPreTHKa.

4.3. XuMHAYECKHE KOHIIEIIUN: JBOJIFOLMS
XUMUH, COBpEMEHHas XUMUSL. 4 2 2 2
EcTecTBeHHOHAYYHBIE aCTIEKThI KOJIOTHH.

5. Acmpoguzuueckasn kapmuna mupa

5.1. Bcenennas. 4 2 2 2
5.2. Conxeunasi cucrema. 3Be3bl. 4 2 2 2
Bcero 72 30 16 14 42




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, TEXHHYECKHE, T'YMaHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa IPUPOIBI.

3) Unrerpariust HayK.

4) EcTecTBEeHHOHAayYHOE MBIILICHUE.

5) HayuHblif METOI ITO3HAHHS.

6) Poisib ecTecTBEHHOHAYYHBIX JOCTH)KCHHI B HICTOPUU M KOHKPETHOM )KU3HHU YEIIOBEKA.
7) IIpenmer ecTeCTBO3HAHUSL.

Pazeumue amomucmuueckux npeocmaeneHui.

1) apoxieHne AaTOMUCTUYECKHX MTPEICTABICHUI B aHTUYHOI HayKe.

2) Atomucruka B HoBom BpeMeHH.

3) Pa3zBuTHEe aTOMUCTUYECKHUX MPEICTABICHUI B COBPEMEHHOW HayKe.

4) TIpsiMoe OJTBEPIKACHUE UICH aTOMU3MA.

5) MosekyssspHO-KUHETHYECKasl TEOPHSL.

Jlexnus 2-3.

Tema: CtpoeHue aToma.

Kpamkas annomayus x nekyuu.

1) UccnenoBanue SBICHUS JIEKTPOJIU3A.
2) Karoampie ay4n.

3) DneKTpOHHAs TEOPHsT METAJLIOB.

4) TeopuH CBETOBBIX SIBIICHUH.

5) PeHTreHOBCKHE JTyUH.

6) OTKpbITHE PaTHOAKTHBHOCTH.

7) InanerapHas MOJIENIb aTOMA.

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

10) IMpuHIHMIT COOTBETCTBUS.

11) BonHOBBIE CBOWCTBA BEIECTBA.

12) Tabauna J1.11. Menneneena.

13) TIpuHIHIT AOTOJHUTETBHOCTH.

Jlexuus 4.

Tema.: CtpoeHre aTOMHOTO sipa.

Kpamkas annomayus k nexyuu.

1) Hyknonsl. DHeprus cBs3u sapa. Jedekrt macc.

2) [enenue saep.

3) Heympasisiemast siiepHast 1ierHasi peakiusl.

4) Yupasisemas siiepHasi IerHast peaKkiusl.

5) PagroakTuBHOE M3ITy4YCHUE.

6) TepMosiAEpHBII CHHTES.

7) BnusiHue paquoakTHBHBIX U3YYCHHIH HA OMOIIOTHYECKHE CHUCTEMBI.

Jlexuus 5.

Tema: DieMEHTApHBIE YaCTHILIBI.
Kpamkas annomayus x nexyuu.
1) Turbl B3aUMOACHCTBHSI.



2) YacTuiisl ¥ aHTUYACTHIIBI.

3) Kimaccudukarus s11eMeHTapHBIX YaCcTHIIL.

4) CtanmapTHas MOJICIIb.

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

Jlekmus 6.

Tema: Knaccuueckue IIpeiCcTaBiICHNs O IIPOCTPAHCTBE U BPEMEHU.

Kpamxkas annomayus x nexyuu.

1) OGbIZICHHOE TOHUMAHKE TPOCTPAHCTBA U BPEMCHH.

2) Tormoaoruyeckue U METPUYECKUE XapaKTePHUCTHUKH TPOCTPAHCTBA M BPEMEHH.
3) Ucropus npencTaBieHuit 0 MpOCTPaHCTBE.

4) EBKJIHI0Ba TEOMETPHSL.

5) HeeBruinioBa reomeTpusi.

6) Kinaccuueckue mpeacTaBieHus O POCTPAHCTBE U BPEMCHHU.

7) I'paHuIpl IPUMEHUMOCTH KJIACCHYECKUX MPEICTaBICHHUIT; pobiema 3dupa.
8) IpuHIKIT OTHOCUTENLHOCTH ["auies u Teopus 3JIeKTPOANHAMUKN MakcBesia.

Jlexums 7.

Tema: CrnenuaibHasi TEOpUsi OTHOCUTEILHOCTH.
Kpamkas annomayus x nexyuu.

1) IMpeanoceuiku nmoctpoenus: CTO.

2) [ocrynarer CTO.

3) OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.

4) PensiTUBUCTCKOE 3aMEUICHUE BPEMCHHU.

5) OTHOCHTEIILHOCTD TPOCTPAHCTBEHHBIX PACCTOSIHUM.
6) [IpocTpaHCTBEHHO-BPEMEHHOIT HHTEpPBAJL.

7) Ipeobpazosanus JlopeHia.

8) Onruueckuii a3¢pdekr domnepa.

9) DieKTPOMAarHUTHOE TIOJIE.

10) DkcnepuMeHTaTbHOE 000CHOBAHUE PEIIATUBUCTCKOTO 3aME/UICHUST BPEMEHH.

Jlexuus 8.

Tema: OOmas Teopust OTHOCUTEIHHOCTH.
Kpamxas annomayus k nexyuu.

1) 3akons! Kemiepa.

2) 3akoH BceMHPHOTO TATOTEHHSI.

3) UHepTHas ¥ rpaBUTAIIMOHHAS MACCHI.
4) TIpuHIUIT SKBUBAJICHTHOCTH.

5) I'paBUTALMOHHOE TIOIE.

6) [oustie 06 OTO.

7) lpocrpancteo B OTO.

8) CieactBust OTO.

3.3. 3aHATHS CEMHUHAPCKOIO THIIA
VY4eOHbIM MJIaHOM HE TPEyCMOTPEHBI

3.4. [IlpakTHYecKkne 3aHATHSA
CEMECTP 3

Ha nepBom mnpaktuueckom 3aHstMH 1o TeMe «HaydHoe mno3HaHue SBIECHUN NPHUPOABIL.
CraHOBJIIEHME HAY4YHOIO €CTECTBO3HAHUSA» INIPENoOJaBaTellb HAa KOHKPETHOM IIpUMEpE
MTOKa3bIBAET, KAK JIOJKHBI BBITOJHATHCS M JOKJIAIBIBATHCS PE3YJIBTATHI BBIIOJIHEHUS 3aJaHUM.
Ha sToM 3aHsATHM OH COOOLIAeT CTy/AEHTaM IEpedyeHb 3aJaHui Ha CIEAYIOllee 3aHATHE U I10
KOKIOMY 3aJlaHHIO Ha3HA4YaeT NOKIanyuka. IIpu moaAroroBke K MPaKkTUYECKOMY 3aHSATHUIO BCE



CTYJCHTBI TPYIIBI BBIMONHSIOT BCE 3a/IaHUS W 1O KAKIOMY M3 HHX COCTaBJISIOT KOHCIEKT
o0vemoM He 6onee 0,5 cTpanulbl. JIOKJIaquuKy MOMHUMO 3TOTO TOTOBST BBICTYIUICHUS TEpe]
ayAUTOPHEN, KOTOPBIE HE MPEAIIONAratOT UCIIOJIb30BaHUS KOHCIIEKTOB U UHBIX 3anuceil. Llenpro
MPAKTUYECKUX 3aHSITUN SABISETCS YriayOleHue 3HaHUM METOJOB KPUTUYECKOTO aHalu3a |
OIICHKM HAy4YHBIX JIOCTMDKCHUH, a Takke (OPMUPOBAHME YMEHUN OCYIIECTBISITh MOWCK
uHopmarnuu, cobupath W 0000mare ¢GakTel, OTHOCANMECS K MNpodecCHOHATBHON
nestenbHOCTH. [locnmemyronue 3aHATHS MPOBOJATCS IO TAaKOMYy e IUIaHy, HO BMECTO
IpenoaaBaTess pe3yabTaThl BBIOIHEHUS 3a/laHUI MPE3CHTYIOT TOKIaIUUKH.

[TpakTrueckoe 3anstue 1.

Tema: Hayunoe no3nanue sBiieHui npupo/ipl. CTaHOBJIEHUE HAYYHOTO €CTECTBO3HAHMUSI.

Ilepeuenwv 3a0anuii:

Hayunoe noznanue senenuii npupoowi.

1) VscHUTE JIOTMKY HAYYHOTO MMO3HAHUS ABJICHUS IPUPOIBI HA KOHKPETHOM IPUMEPE.

2) KpaTko ONUIINATE HCTOPHIO OTKPHITHS W HCCIACIOBAHHMS MAarHUTOB M MarHUTHOTO IOJIS,
aKKypaTHO cjieaiiTe He00X0IMMble UIUTFOCTPALIUH.

3) BanuimTe COBPEMEHHBIC MPEACTABICHUSA O MArHUTHOM TOJIe 3eMJIM M €ro 3HAYCHUH IS
YKU3HU Ha 3emiie.

4) TlpuBeauTe MPUMEPhI IPUMCHEHHSI MATHUTHBIX SBJICHUH B COBPEMEHHBIX TEXHOJIOTHUSAX.

Cmanoénenue Hay4Ho2o ecmecmeo3HaHusl.

BHumarenbHO mpocnyiiaiiTe, 3aKOHCIEKTUPYITE U MPOaHAIM3UPYITE pacckas3 ImpernoaaBarers,

chopmynupyiTe u 3a1ailTe BOMPOCHI.

1) Bapooicoenue nayunvix suanut (IV-II moic. 0o n.s.). IlpencraBbTe pe3yiabTaThl HU3y4CHHS
COBPEMEHHOT0 MH(POPMALMOHHOTO MPOCTPAHCTBA 110 TPOOJIeMe 3apOKICHHUS HAYYHBIX 3HAHUH.
CrhenaiiTe KpaTKoe CTPYKTYpPUPOBAaHHOE COOOIIEHHE O €CTECTBEHHOHAYYHBIX JOCTHIKEHUSIX
Meconoramuu, Erunra, Uaaun, Kuras. YkaxuTe UCronb30BaHHbIE HCTOYHUKH HH(GOPMAITUH.

2) Hauanvnwiti sman pazeumusi anmuynou Hayku (I meic. 0o n.3.). TIpencraBbTe pe3ysbTaThl
U3YYEHHS COBPEMEHHOTO HH(POPMAIMOHHOTO MPOCTPAHCTBA, COJEPXKAILIETO CBEAEHUS O
HAYaJbHOM dTale pa3BUTHUsS aHTUYHOW Hayku. Crenaiite 0030p HOCTHKEHUN HATypalbHOU
¢unocopun, acTpoHOMHUH, MaTeMaTUKH B yKazaHHbIM nepuoj. Oxapakrepusyiire
€CTeCTBEHHOHaY4HbIe B3TJIs/1bl 3eHOoHa, [Tudaropa, [1narona.

3) Ecmecmeosnanue Apucmomens. IlpencraBbre pe3yabTaThl MOMCKa UHGOPMALIMU O Pa3BUTHH
UJeH CHCTeMaTH3allud 3HAHWW, MPUBEAUTE MPUMEPHI B3TJISA0B APHUCTOTENS Ha MPOIECC
MIO3HAHUS, IBUKECHUE, MATEPUH H T.II.

4) Ecmecmeosnanue 6 IlI-I 6 00 m.5. (3maunckuil nepuod). OXapakTepu3ylTe TOCTHKECHHS
Anekcanapuiickoi mkonsl: EBknuna, Apxumena u np. IlpuBenure KOHKpETHbIE MPUMEpPHI
JTOCTHKEHUH YUCHBIX.

5) Ecmecmeosnanue 6 I-II 6 00 H.5. (epexo-pumckutl nepuod). Packpoiite cyTh cuctreMsl Mupa
KnaBous Iltonemes. YkaxkuTe, Kakue €CTECTBEHHOHAYUYHBIC MPEICTABICHHUS OTPa’KEHBI B
tpyae Tuta JIykpeuus Kapa «O npupoze Bemei». OxapakTepu3ynuTe Neprol ynajaka.

[IpakTuueckoe 3anstue 2.

Tema: EcrectBo3Hanue B Cpennue Beka 1 HoBoe BpeMsi. DKCIEpUMEHTAIBHOE €CTECTBO3HAHUE.

EcrectBOo3Hanue 18-19 Bekos.

Ilepeuenwv 3a0anuii.

Ecmecmeosznanue 6 Cpeonue sexa u Hosoe spems. Ixcnepumenmanvhoe ecmecmeosHanue.

1) Penueuosnwiti sman paszeumusi ecmecmeosnanus. OXapakTepus3ylTe W TPOMUTIOCTPHPYHTE
MpUMEpaMH CXOJIACTUYECKUM THUI MBIIIJIEHUS. YKaXXUTe IPUUUHBI YIaJKa HAYKU B 3anagHou
EBporie. HazoBute uepThl pa3BUTHUS ECTECTBEHHBIX HAyK B TEPUOJ] CPEITHEBEKOBBSI.
Packpoiite npeAnocbUIKA U 3HaYEHUE TOSIBICHUSI YHUBEPCUTETOB U POJIb PA3BUTUSI TEXHUKU
JUISl HAyKU. Y KaXuTe Hay4dHble B3rsasl P. bokona.



2) [Ipeonocwiiku u ocobenHocmu pazeumus HAyKu cpeonesekosoeo Bocmoxa. Cpenaiite
CTPYKTYpUPOBAHHBIN 10 00JaCTsIM 3HaHMS (MaremMaThka, aCTpOHOMHUS, MEXaHUKA, MEIUIINHA
U T.J1.) 0030p JOCTIDKEHHH apaOCKHX Y4eHBIX: Xope3mu, ABulleHHa, Anb-bupynu, Yiyroexk,
AJbXa3eH U Ipyrux.

3) Ecmecmeosnanue snoxu Bospooicoenus. TlpoaHanusupyite HPEANOCHUIKH M CYTh HAy4HOMH
pesomoninu ~ H. Komepuuka.  Oxapakrepusyiite  (akTbl, MOCITY)KMBIIHE  OCHOBOM
TeJINOICHTPUYECKON Hen, MUpPOBO33peHdYeckoe 3HaueHue pador H. Konephuka.

4) bopvba 3a cenuoyenmpuyeckyro cucmemy mupa. [IpoaHanu3upyiTe Uae0 MHOXKECTBEHHOCTH
IJIaHETHBIX cucTeM B OeckoHeunod Bceemennoit (k. bpyno). [ladite dopmymupoBku u
MPOMJLTIOCTpUpYTe pucyHkamu 3akonbl W. Kertepa. KpaTko uznoxute Ouorpaduu y4eHbIX.

5) Passumue mexHuku 6 Nepuod CPeOHe8eK08bs — NPEONnOCHLIKA IKCNEPUMEHMANbHO2O
ecmecmeo3Hanus. KOHKpeTHBIMU MpuMepaMud OOOCHYHTE TO, YTO TEXHUKAa B MEPUOJ
CPEIHEBEKOBbs OKa3ajla BIIMSHUE HA Pa3BUTUE €CTECTBO3HAHMsA. PaccMoTpute mnpHUMEpbI
TEXHUYECKUX JOCTHKEeHUH JleoHapno aa BuHum, packpoiTe METOA0IOrMYECKOE 3HAYEHHUE €ro
UCCIIEIOBaHUM.

6) Memooonoeus I. I'anunes. OXxapakTepu3yiTe MPOIECC 3apOXKIACHHE KIACCHUSCKONH MEXaHUKH.
Haiinure onmcanus wuccienoBaHui l'ammies M yKaXWTe HUX 3HA4YCHME JUIS  pELICHUS
(dyHIaMEHTANBHBIX MPOOJIeM ecTecTBO3HaHMs. ONHIINTE ero BKJIaJ B CTAHOBJICHHE HJIEH
TeJIMOLEHTPU3MA. YKaXUTE CTPYKTYPY HAy4HOI0 MeToja no3Hanus o I'. [Nanunero.

7) Ecmecmeennonayunvie uccreoosanus M. Horomona. OxapakTepu3yiTe eCTECTBEHHOHAYUYHbBIC
uccinenoanust . HpioToHa, nuHamMudeckoe OOOCHOBAaHUE TEIUOIEHTPUYECKON CHCTEMBI
Mupa, 3akoHbl HproTOHA.

8) Baoicnetiuwue omxpoimusi ecmecmeosnanus 16-18 eexos. IlpuBeante IpuMephbl HCCIEI0BAHUI
yuenukoB ['. Taymnes. Onummre padotsl D. Toppuueiuii 1Mo MCCIEA0BAHUI0 aTMOCHEPHOTO
JIaBJIEHUs, HACcOChI, CKOHCTpyupoBaHHble O. ['epuke. YkakuTe HanpaBieHUs UCCIEIOBaHUMH,
obecneuniue nodexy aromuctuku (P. boitne u np.).

9) BHuMaTeIbHO MPOCITyIIAiTe COOOIICHHUS TOBAPHIICH, CHOPMYIUPYHTE U 3aJaliTe BOMPOCHI
o TeMe 3Tux cooOuienuii. [Ipoananu3upyiiTe MOMy4EeHHYIO U3 COOOLIEHUI HHPOPMAIUIO U
COIOCTaBbTE C UMEIOLIEICS Y Bac — chOpMyIHpYyITe KpaTKOE JOMOJIHEHUE.

Ecmecmesosznanue 18-19 gexos.

Ilepeuens 3a0anui:

1) Omkpoimue nonesoii popmor mamepuu. CucreMaTH3UpyiTe MHOOPMAIUIO O HAKOIUICHUH
¢dakToB B 00NMAcCTH SJEKTpHUECTBA W MarHetusma. CrenaiiTe CTPYKTYpUPOBAHHBIH 0030p
uccienoBanuii B 3toit obmactu B 18-19 BB. (V. T'mmsbept, O. I'epuxe, . Kymon u np.).
Oxapaktepu3yiite (akTsl O B3aUMOCBSI3M 3JIEKTPUUECTBA M MarHeTus3Ma, IO0JIy4CHHbIE
. Aparo, I'.-X. Opcrenom, A.-M. Amnepom, M. dapaneem.

2) Teopus snexkmpomacnumno2o nois. Packpoiite cymHocTh Teopuu JIK. MakcBesia, OMUIINTE
OTIBITHI, OOECTIEYHBILNE €€ IKCIIEPUMEHTAIbHOE 000CHOBaHHE. YKaKUTE OCOOEHHOCTH padoT
I'. 'epua.

3) Cmanosnenue rnaccuueckor mepmoounamuru. OXapakTepu3yiTe B3INISAIABI HA MPUPOLY
Tema, cymecrsosasmue or JpesHei I'penuun no P. Manepa u JIx. [xoymnsa. VYkaxkure
MIPUYHHBI YBOJTIOIIAN dTUX B3TJISIIOB.

4) 3axkon coxpanenuss >Hepeuu, mennogvle mawiunsl. [lpencTraBbTe pe3yibTAaTHl MOWCKA
uH(pOpPMallMd U CTPYKTYPHUPOBAHHO H3JIOKHUTE HCTOPUIO OTKPBITHS 3aKOHA COXpaHEHUS
sHeprun. [Iponabnronaiite mpuMepsl U OOBICHUTE PA0OTY TEILTOBBIX MAIIKH.

5) BHuMarenbHO MpoCIymaiTe COOOUICHHUs TOBAapHIICH, CHOPMYIUPYHTE U 3aJaliTe BOMPOCHI
o Teme ATuX coodbmennid. [Ipoananu3upyiTe MOJYYSHHYIO U3 COOOIeHNn HHPOpMAIIUIO 1
COIIOCTaBbTE C UMeEIOILECs y Bac — chopMyIUpyiTe KpaTKoe TOTOIHEHHE.



[TpakTrueckoe 3ansTue 3.

Tema: )Xn3Hb. DBONIOIIMOHHAS TEOPUSL.

Ilepeuenv 3a0anuii:

Ku3sno.

1) Omauuue orcueoco om  Hegwcugozo. Bewecmeennas ocmosa  ocusnu. IlpuBenure
KJaccu(uKanuio HayK O >kuBoM. C HCIIONBb30BaHHMEM KOHKPETHBIX IMPUMEPOB PACCKAKUTE O
(GyHKLUAX, IPUCYIIUX XKHUBBIM opraHuzMam. [lepeurciute n oxapakTepusyiTe XMMHUYECKHUE
JJIEMEHTHI, npeoliajaroIiue B KMBBIX OpraHu3Max; HEOPraHWYEeCKHE MOJIEKYJIbI,
OpraHMYECKHUE MOJIEKYJIbI, MAKPOMOJIEKYIIbI. J[aliTe ecTeCTBEHHOHAYYHOE TIOHATHE )KU3HU.

2) Konyenyuu  6o3nukHosenusi oicusHu Ha 3emne. IlpenctaBbTe pe3ylbTaThl H3YYCHUS
COBPEMEHHOT0 MH(OPMAIIMOHHOTO MPOCTPAHCTBA 00 UAEAX, JSKAIIUX B OCHOBE KOHLEHIIHNA
KpEaLNOHNU3Ma, CHIOHTAaHHOI'O 3apOXK/IE€HUS, CTALIMOHAPHOTO COCTOSIHUSA, IAaHCIIEPMUHU, KPATKO
paccMOTpHUTE TEOPUI0 OMOXMMHYECKOW 3BOJIONMHU. llepeuncnure ydeHBIX, 0OOCHOBABIIMX
pa3IMyYHbIE MTOJI0KEHUSI KOHLEIIUH.

3) Hauano scusnu na 3emne. OnuimuTe ycioBus Ha 3emiie PpU BOSHUKHOBCHUH JKU3HU C TOYKU
3penusi teopun A.M. Omapuna. IlpencraBbTe pe3ynbrarhl moucka MHPoOpManuu o (axrax,
KOTOpbIE OOBSACHSET U HE OOBSICHSAET 3Ta TEOpUsl.

4) Cmpoenue u pasnosuonocmu kiemox. CTPYKTYPUPOBAHO H3JIOKHUTE HMCTOPHIO CO3aHUS
KJIETOYHOM TeopuH, oxapakrepusyiite Bkian ydeHolx (A. JleBenryk, P.I'yk, P.Bpoyn,
P. llneiinen, T. l1IBann u apyrux).

D801M0YUOHHASL MeOopPUs.

1) Cmanosnenue uodeii 36omoyuu. Jlaiite MOHITHE YBOIIOLMOHHON Teopuu. [lepeuncnure dTamnbt
CTAHOBJIEHUS 3BOMIOUMOHHON Teopuu. Omnumure wunen K. Jlunnes, XK.-b. Jlamapka,
K. Broddona, mocayKUBIINE PA3BUTHIO SBOTIOIIMOHHON TCOPHH.

2) Deonoyuonnass  meopus 4. [apsuna. TlpencraBpTe — pe3yibTaThl  MMEIOIIUXCS B
MH(OPMALlMOHHOM IPOCTPAHCTBE CBeACHHM 00 »sBomonuoHHoil Tteopun Y. [lapBuna.
HazoBure »skcnepumeHTanbHble (AKThI, JIEXKAIIME B OCHOBE TEOPUM HBOJIOLMU, HX
TEOPETUUECKOe O0BSICHEHUE U TPAHULIBI IPUMEHUMOCTH.

3) I'enemuxa. 3axonvl mnacnedosanusi I Menoens. Beigenure TNpeanoChUIKH —3aKOHOB
HaCJIEJOBAHMsI, PACKpPONTE CyTh OJKCIEPUMEHTAlbHBIX uccienoBanuii I'. Mengens,
CIeJTaHHBIX UM BBIBOJIOB U UX 3HAUEHUE JJIsl TOHUMaHUS 3BOJIIOLINH.

4) I[1aneonmonozuueckue 3poi 360nt0yuy. OUeHb KPaTKO clenaiTe 0030p eCTeCTBEHHOHAYYHBIX
npeJCcTaBIeHUH 00 3BOMIONNH KUBBIX OPTaHU3MOB Ha 3eMile, BBIIENSs CaMOe CYLIECTBEHHOE
B pa3jMyYHbIE MaJICOHTOJIOIMYECKHUE 3pbl (XMMHUYECKHE U (PU3MUECKHE YCIIOBHUS, KIIIOUEBbIE
U3MEHEHHUS PpACTeHUH U JKUBOTHBIX). 3aloyHUTe TalnMily, B KOTOPOH MO Kaxaoi wu3
NAJICOHTOJOTUYECKMX 3p OTMedYaeTcss BpeMs, (QU3NYECKUEe YCIOBUS Ha  3emIe,
XapaKTEpUCTHKA )KUBBIX OPTaHU3MOB.

5) BuuMarenbHO MpOCITyIaiTe COOOIICHHUS TOBApHIICH, CHOPMYIUPYHTE U 3a7aliTe BOMPOCHI
1o TeMe 3TUX coobuieHuil. [Ipoananu3upyiTe MoyydeHHYO U3 COOOIEHUH HH(pOpMALHMIO U
COIIOCTaBbTE ¢ UMeIoIIeiics y Bac — chopMyIUpyiTe KpaTKoe TOMOIHEHHE.

[TpakTnueckoe 3ansTue 4.

Tema: buocdepa, Hoocdepa u nuBum3aiys. CaMoOpraHU3anys U CHHEPTeTHKA.

Ilepeuens 3adanuii:

1) Pazsumue sxocucmem, ux ocobeHnocmu u uepapxus. JlaiiTe TOHSITHS 3KOCHCTEMBI,
NOMYJSIIIMKM, KPYroBOpOTa SHEPIruM, NMPHUBEAMTE MpUMEpbl 3KkocucTteM. Hapucyiite cxemy,
MOKAa3bIBAIOIYIO HEPAPXHUI0 MaTEPUU: OT 3JIEMEHTAPHBIX YacTUIl 10 Ouochepsl.

2) 3axonvl  sKxonocuu. PackpoiliTe CyTh 3aKOHOB MHHHMYMa, TOJIPAHTHOCTH, KOHKYPEHTHOTO
UCKJIFOUEHHUS,, OCHOBHOTO 3aKOHa 3Kojioruu. Jlaiite (GOpMyIMpOBKM 3aKOHOB W TIPUBEAUTE
pe3ysbTaThl TMOWCKAa MPUMEPOB UX MPOSBICHUS, OIMHCAHHBIX B Pa3JIMUYHBIX HCTOYHUKAX
UH(POPMAIHH.

3) buocghepa: epanuywt buocgepwi, yuenue B.U. Bepraockoeo. Ykaxute (HakTOphI, 3a1aI0IIHE
rpaauiel onocheprr. CraenaiiTe pUCYHOK, IMOKA3bIBAIOIINNA pa3HOOOpa3ue KU3HU Ha Pa3HBIX
paccTOSHUAX OT YPOBHSI MODSL.



4) Hoocghepa: yuenue B.H. Bepnaockoco. IlpuBenute cBeieHuss U3 Ouorpaduu  y4eHOro,
pacKpoiTe CyTh MOJOKEHUH ero yueHus o ouocdepe u Hoochepe.

5) llonsmusi  camoopeanusayuu U  cunepeemuxyu. BHUMATEIbHO  HW3y4HTE  MPHUMEPHI
CaMOOpraHu3allii B XUBOW M HEXUBoW mpupoze. llponabmionaiite BuaeopparMeHT WiIn
dororpaduy, mOKa3bIBAIOUIME SBJICHHE CAMOOPraHHM3alMM Ha [OBEPXHOCTHU Macia.
[lo3HakoMbTECh C TOHSTHEM CHHEPIeTHKU. YSICHUTE B3aUMOCBS3b IMPEACTaBICHUNA 00
JKOCUCTeMax, Ouocdepe, Hoochepe ¢ MOHITHEM CaMOOPTraHU3ALINH.

6) BauMarenbHO MpOoCIIyIaiTe COOOMICHHS TOBAapHIICH, CHOPMYIUPYITE U 3adaliTe BOIPOCHI
1o TeMe 3TUX coobuiennid. [Ipoananu3upyiiTe MoONMydeHHYIO0 U3 COOOLICHHUH HHPOPMALIHUIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIupyiiTe KpaTKoe JOMOIHEHUE.

[IpakTuueckoe 3aHatue 5.

Tema: XuUMUYECKUE KOHLIENUMU: 3BOJIOLMS XUMHUH, COBPEMEHHAs XUMHs. ECTECTBEHHOHAy4YHbIE

aCIEKThI HKOJIOTUU.

Ilepeuenwv 3a0anuii:

Xumuyeckue KoHyenyuu: 280110YUsL XUMUU, COBPEMEHHASI XUMUSL.

1) Dsomoyus  xumuveckux 3uanui. VI3I0XKHATE WUCTOPUIO PA3BUTHS XHUMHH: B JpEBHEH
Hatypdunocopuu, B CpeaHue Beka, oxapakrepusyiite pabotsl P. boitna, A.M. byrneposa
(CTpyKTypHast XUMHs), TOHSATHE SBOJIONMOHHON XUMUU, MPEANOCHUIKA CHCTEMATH3alUs
3JIEMEHTOB, CYTh Iepuoanueckoro 3akona /I.1. Menaeneesa.

2) Cospemennwiti cunmes. Kamanus. Tlpoananu3upyiTe pojib CHHTE3a B COBPEMEHHOM MHpE,
JlaliTe IOHATUE U IPUBEAUTE MPUMEPHI KaTalu3a.

3) Xumuueckuii  cocmaeé  obonouex  3emau. CXeMaTHUECKH HM300pasdTe  JIUarpammy,
MOKA3bIBAIONIYI0, KAKUE DJIEMEHTHl U B KaKMX KOJMYECTBAaX MpeoOiaaroT B 3eMHOM Kope, B
aTMocdepe, B LIeJIOM Ha TUTaHEeTe.

4) IIpupoonvle 3anacel Colpbs. Heopeanuieckoe, opeanuyeckoe coipve. KpaTko OMUIIATE BUIBI
CBIPBS, €r0 MPOUCXO0KIEHUE, PACCMOTPUTE IPOOJIEMY UCTOILEHUS.

5) Cospemennvie u nepcnexkmuenvle mamepuanvl. IlpuBenuTe HalJEHHbBIC BaMH B
WH()OPMAIIMOHHOM TPOCTPAHCTBE WHTEPECHBIC MPUMEPHI COBPEMEHHBIX M TEPCIEKTHBHBIX
MaTepuajoB U MPOIECCOB, HATPUMED, MOJTUMEPHI, KUAKUE KPUCTAIIBI, TpadeH u T.1I.

Ecmecmeennonayunvle acnekmsi 3K0102UU.

1) Iobanvhvle kamacmpogor u s6omoyusi. TlpuBemure TpPUMEpbl KaTacTpod KOCMHYECKOTO
MaciTaba, TPOUCXOSIIMX Ha Hallel IMyIaHeTe B T€UEHHE €€ CYIIECTBOBAHUS, MX IPH3HAKH,
JIOMIE/IINE 10 HAac. YKaXHUTE Pa3IMyHble OOBSCHEHUS KaTacTpod, KOTOpble MOKHO HallTu B
COBPEMEHHOM  HMH(OPMAIMIOHHOM  IpOCTpaHcTBe. PackpoiiTe MOHATHE HIKOJIOTMUYECKOM
KaTacTpodsbl.

2) Knumam npoutiozo, nacmoswezo u 6ydyujeeo. OXxapakTepu3yiTe M3MEHEHHs KiIMMara Ha
Halled IUIaHeTe W MX IIOCIEACTBUSA: IEPUOJ OJIEACHEHHUs, MATKWMN Kiumar JlpeBHeumen
muBwin3anuy. [lpuBenuTe mnpuMepsl W3MEHEHMsS KiIMMaTa B MCTOPUM LIMBUJIM3ALMU:
CpeHEBEKOBasi BEeCHa, Maioe ojeaeHeHue B EBpone. IlpuBenurte mMporHo3sl Y4eHbBIX Ha
Oynmyiee.

3) apnuxoswiti s¢pgpexm. Kucnommuvie ocaoxku. Oszonosvie Ovipvl. Ha ocHoBe wmHOpMAIn,
umMmeroneiicss B cetu MHTepHEeT, M3JI0KUTEe MPUYMHBI U TOCIEACTBUS YKa3aHHBIX SIBICHHM,
METOJIBI HX TIPEJIOTBPAIICHUS, MEPHI TOCYIapCTBEHHOW TIOJIUTHKH TI0 OOpBOE ¢ HIMH.

4) IIpobremvl snepeocHepedcenus. TlpuBenuTe MPUMEPHI NEKTPOCTAHIINN, UX JOCTOMHCTBA H
HEJOCTaTKu, 3HeprooOecnedyeHne B Yamyptuu, ['nmazome. [laiiTe moHsATHE W TNpUMEPHI
IbTEPHATUBHBIX HCTOYHUKOB YHEPTUH.

5) BHuMarenbHO TPOCIyIIaiTe COOOMICHUsT ToBapHIlel, cHOPMYTUPYIHTE U 3aJaiiTe BOMPOCHI
1o TemMe 3Tux coobuieHuit. [Ipoananu3upyiite nMosydyeHHY0 U3 COOOIEHUH MH(OPMAIUIO U
COIOCTaBbTE C UMEIOLIEICS Y Bac — chopMyIHpyiiTe KpaTKOe JOMOJIHEHUE.



[IpakTuueckoe 3anstue 6.

Tema: Bcenennas.

Ilepeuenwv 3a0anuii:

1) Obwass  meopuss  ommocumenvhocmu.  Pacckaxute, Kak Bbl  [OHSJIM  [PHHIMII
SKBUBAJIECHTHOCTH, OXapaKTepU3yWTe MpeJcTaBlieHuss o mpocTpaHcTBe u Bpemenu B OTO.
[TpuBenuTe sKcriepuMenTaibHoe obocHoBanue OTO.

2) I'unomesa  Boavwozo e63pwviéa  (Xpononocus). Ilpe3eHTyiiTe pe3yabTaThl IOWCKA U
cUCTeMaTHU3allMk  WHGOPMAllMd  OTHOCUTEIHHO  COBPEMEHHBIX  €CTECTBEHHOHAYYHBIX
MPEICTaBICHUA O BO3HUKHOBeHHH BceneHHoil. M300pasure cxemy, IOKa3bIBAIOIIYIO
COCTOSTHUE MAaTE€pPUH B 3aBUCUMOCTHU OT BpeMEeHHU ¢ MOMeHTa boJbIoro B3pheiBa.

3) Obocnosanue eunomesvt bonvuioeo e3pvisa: 3axon . Xabbna, peruxmosoe usiyyeHue.
[IpencraBbTe pe3ynbTaThl OCMBICIEHUS HMHpopManuu o0 ontuueckoM >ddekre Jomnepa u
OOBSICHATE HAa €ro OCHOBE CYTh 3aKoHa XabO0Oia. KpaTko HM3II0KUTE HCTOPHIO OTKPHITHS U
CYILITHOCTb PETMKTOBOTO H3TYYCHHUS.

4) IIpoucxodcoenue xumuieckux snemenmos 6o Bceenennoil. TlpencraBbTe pe3ysbTaThl OUCKA U
OCMBICJIEHUS MHQOpMAIK 00 IBOJIOLUU 3BE3[, KOTOpass OO0BSACHSAET PaclpOCTPAHEHHOCTh
XUMHYECKHUX 3JIEMEHTOB BO BcesleHHOi.

5) Cmpyxmypa meeamupa. Tlepeducnure YpOBHH OpraHH3alldd MaTepUd B MEraMupe.
O6o0umTe TpeAcTaBICHUs O MacmTadax BO BceneHHONH OT MUKpOMHpa 10 Meramupa,
UCIIONB3YS Pa3IMYHBbIE €IUHUIBI U3MEepeHus: (METp, aCTPOHOMHYECKas €IUHUIA, CBETOBOM
roJi, mapcek).

6) BHUMaTebHO MPOCIyIIATe COOOIIEHUST TOBapHUIlel, cHOPMYIUPYIHTE U 3aTaiiTe BOMPOCHI
1o TeMe 3Tux coobueHui. [Ipoananusupyiite nonydeHHyo U3 cOOOLIEHUN MHQOpMAIUIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe AOMOIHEHHE.

IIpakTnueckoe 3ansatue 7.

Tema: ComHeuHast cUCTEMA. 3BE3bI

Ilepeuenwv 3a0anuii.

Conneunas cucmema.

1) Cospemennvie npeocmasnenus o npoucxoxcoenuu Conneunoti cucmemvl. KpaTko H3I0KHATE
pe3ynbTaThl MOMCKAa M CHCTeMaTu3alud WHPOpMAlMd O THUINOTe3aX BO3HUKHOBEHHUS
ConHeyHOM cucTeMbl, TUIaHeT U MajbIX Tesl COoJHEYHON CUCTEMBI.

2) Connye. CxemaTtnuecku u3odpasute crpoerre CoJHIla, 3aMUIINTE er0 XMMHUYECKUI COCTaB.

3) ITnanemsr 3emmuoil epynnel. B paguycax opoutsl 3emiin npuBeaute pacctossuus ot CoiHIa 10
Mepkypusi, Benepwsl, Mapca. Ilepeuncinure wux ¢u3uueckue mnapaMeTphl, YCIOBHUS Ha
MOBEPXHOCTSAX IJIAHET, CITyTHUKH.

4) IThanemoi-eucanmel. B pagmycax opOUTHI 3emin npuBeaure paccrosuus ot CojHIa 10
Onurepa, Carypna, Hentyna, Ypana. [lepeunicnute ux ¢puznueckue napamerpsl, ycaoBHs Ha
MOBEPXHOCTSAX IUIAHET, CITyTHUKH.

5) Manvie mena Conneunoti cucmemsi. IlpencraBpTe pe3ynbTaThl MOUCKA M CHCTEMATH3ALUH
uH(popMalu o kinaccupukanuu Maiabix el CONMHEYHON CUCTEMBI, 1aliTe IOHATHUS CITyTHUKOB
IUIAHET, AacTepOMJIOB, METEOpPUTOB M Jpyrux Maibix Ted CoJHEYHOH CHCTEMBI.
OxapakTepu3yiTe X B3auMOJIEHCTBUE C 3EMIIEH.

6) BHumarenpHO TpoOCyIaiTe cOOOMICHUsT ToBapHIlel, cHOPMYTUPYIHTE U 3aJaiiTe BOMPOCHI
1o TeMe 3TuX coobuieHuit. [Ipoananu3upyiite MoNydeHHYIO U3 COOOLIEHUH HH(POPMALHIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe JOMOJIHEHUE.

36e30u1.

1) Pasmepwvr u macca 36e30. IlpuBemuTe TMpUMEpPbI 3Be3l, YKAKUTE UX Pa3Mepbl U Maccy B
cpaBHeHuu ¢ CoHIEM.

2) Paccmosinue 00 36e30. TlpuBenuTe mpUMEphI 3B€3/1 M PACCTOSIHUS JI0 HUX B CBETOBBIX roJiax,
COIMOCTaBbTE BpEMs PACHpPOCTPAHECHUS CBETa OT 3BE3] CO BpEMEHEM, MPOIICAIINM OT
M3BECTHBIX COOBITHII HCTOPUU YEJIOBEUECTBA JI0 HAIIUX JTHEH.



3) Poorcoenue 36¢30. VI3n0KUTE COBPEMEHHBIC €CTECTBEHHOHAYYHbIE TPEICTABICHHUS O MPOIECCEe
00paszoBaHMs 3BE3].

4) Xumuueckuii cocmaeé 36e30. Haiinute W 3amumimTe CrocoObl M Pe3yJIbTaThl ONPEICICHUS
XUMHYECKOT'O COCTaBa 3BE3I.

5) Duepeus 36e30. CHopMyIupyiTe BHIBOA OTHOCUTEIBHO MPUYMUHBI CBEUCHUS 3BE3]T.

6) Dmanwt s60m0YULU 36€30 pazIuuHOU Macchl. TIpOaHATU3UPYIHTE BPEMsI )KU3HH M TAllbl )KU3HH
3B€3] pa3JIUYHON MaCCHI.

7) Deontoyus xumuueckux snemenmos 60 Beenennoul u scusns 36e30. OObSICHUTE MHOTOOOpasue
XHMHYECKHUX 3JIEMEHTOB BO BCesleHHOM.

3.5. JIabopaTopHbie padoThI
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI

3.6. KonTpoub camocTosiTe1bHOI padoThl
Y4eOHBIM IIAaHOM HE MPEAYCMOTPEHO

3.7. CamocTosiTeibHAsA padoTa CTY/A€HTOB

PexomeHnyemble (pOpMBbI CaMOCTOSATENIbHONW pabOTHl CTYJEHTOB: 1) odopmileHHEe KOHCIIEKTa MPpU
HOJArOTOBKE K MPAKTHUECKOMY 3aHATHIO; 2) MOATOTOBKA JOKJIAJa K MPAKTUYECKOMY 3aHSTHIO
(u3yyeHHMEe UCTOYHMKOB HWH(OpMAaLMU, BbBIICJICHUE TJaBHOIO, aHalu3, CHUCTEMaTH3alus,
(GopMynHpOBKa OCHOBHBIX MBICIIEH U COOCTBEHHBIX CYXIEHHH, opopMiIeHHne TeKcTa A0KIaaa B
pabouyeil TeTpaau, BblydYHMBaHUE, MOJTOTOBKAa KOMIIBIOTEPHOW IMPE3EHTAIMK); 3) MOJArOTOBKA K
KOHTPOJIbHOM paboTe (mouck MH(OpMAanMK B KOHCIEKTE M JAPYIMX pPa3IMYHbIX MCTOYHHKAX,
KPUTHUYECKUH aHAIU3 U CUHTE3, BblyUHBaHUE).

4. @oH/1 OLIEHOYHBIX CPECTB

OOC BKIIOYAET OIIEHOYHBIE CPEICTBA TEKYIIETO, MPOMEKYTOYHOTO W MOCTUTOTOBOTO
koHTposst ([Ipunoxenue 1).

5. [lepevyeHb OCHOBHOW M IONIOJHUTEILHOMI Y4eOHOI JUTEpaATyPhI,
HEe00XO0AMMOi1 115l 0CBOCHUS] TUCHMILTHHBI

5.1. OcHoBHas JuTEpaTypa
1. I'yceiixanoB, M. K. Konnenmuuu coBpeMEHHOTO €CTECTBO3HAHUS | YIEOHUK U MPAKTUKYM IS

By30B / M. K. I'yceiixanoB. — 9-e m3j., nepepad. u norn. — Mocksa : M3garenscTBo FOpaiir,
2026. — 464 c. — (Boicmee obOpazoBanme). — ISBN 978-5-534-16462-6. — Tekct
anekTpoHHsld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. — = URL:

https://urait.ru/bcode/582680 (nata obpamenus: 21.03.2026).

2. Ceupugos, B. B. Konmemnmmi coBpeMEHHOTO €CTeCTBO3HAHMSA : yu4eOHUK Uit By30B / B. B.
Ceupunos, E. U. Ceupunosa ; non pemakiueit B. B. CBupugoa. — 4-e¢ u3z., nepepad. u
nor. — Mocksa : UzmarensctBo HOpaiit, 2026. — 309 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-18951-3. — Tekct : anekrtpoHHbld // OOpa3oBarenbHas minaTdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/585452 (nara obpamenus: 21.03.2026).

3. I'yces, /. A. EctecTBeHHOHayuyHast KapTuHa MHpa : yuebHnoe nocobue / JI. A. I'yces, E. T

Bonkosa, A. C. MacmakoB. — 2-¢ u3n. — MockBa : MOCKOBCKHI I1€1arorM4ecKui
rocynapcTBeHHbIN yHuBepcureT, 2024. — 224 c¢. — ISBN 978-5-4263-0267-9. — Tekcr :
anektponabli // Iludposoit obOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/145675.html (nara oGpamenus: 26.03.2026). — Pexxum poctyna:
JUISl aBTOPU3UD. MTOJIb30BATENEH.

4. ConomaruH, B. A. Vcropust U KOHIENIMH COBPEMEHHOTO €CTECTBO3HAHUS @ YUCOHUK JUIS
By30B / B. A. Conomarun. — 3-e¢ m3n. — Mocksa : [IEP CO, Ait [lu Ap Menna, 2024. —



463 c. — ISBN 5-9292-0035-1. — Texkct : snextponHblii // Lludposoii oOpa3zoBaTeabHbIHN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140933.html (mara
obparmienusi: 26.03.2026). — PexuM goctyna: 1uist aBTOPU3HUP. MOJIb30BATENCH.

5.2. lono/IHUTeIbLHAS JUTEpPaTypa

1. bopnoBckuii, I'. A. ®dusnueckre OCHOBBI €CTECTBO3HAHHS : y4eOHHMK s By30B / I'. A.
BopnoBckwmii. — 3-e u3n., ucrp. u gon. — Mocksa : UznatensctBo HOpaiit, 2025. — 226 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-05209-1. — Tekct : dIeKTpOHHBIA //
Oo0pasoBarenbhas 1athopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/563688 (mara
obpamenus: 21.03.2026).

2. Kanke, B. A. KoHienuuu COBPEeMEHHOTO €CTECTBO3HAHUS : y4eOHUK ais By30B / B. A.
Kanxke, JI. B. Jlykammna. — Mocksa : M3gatensctBo FOpaiit, 2026. — 362 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-9916-5051-9. — Texkct : anmextpoHHbI / OOpa3zoBarenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/582575 (mara oOpareHus:
21.03.2026).

3. KoHuenmum coBpeMeHHOro €CTeCTBO3HAHUSA : YYeOHUK Ui BY30B / o1 obmieit penakiueit C.
A. JlebeneBa. — 4-e uzn., ucnp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2026. — 310 ¢c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-21578-6. — Tekct : dIeKTpoOHHBIA //
Oo6pazoBarenpHast mwiathpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582650 (mata
obpamenus: 21.03.2026).

4. KoHIlenuy COBPEMEHHOTO €CTEeCTBO3HAHUS : y4eOHUWK JUisi By30B / moj pemaknuerd B. H.
JlaBpunenko. — 5-e u3a., mepepad. u mon. — MockBa : M3garensctBo HOpaiit, 2026. —
360 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-21242-6. — Tekcr : 31eKTPOHHBIN //
OopasoBarenbHas iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/582599 (nara
obpamenus: 21.03.2026).

5. 3apunoBa, P. C. EcrecTtBeHHOHayuHas KapTuHa Mupa. OpraHuzanus H HpOBEICHHUE
CEMHMHAPCKHX 3aHATUH M CaMOCTOSTENILHOW pabOThl CTYAEHTOB : Y4eOHO-METOIMYECKOE
nocobue / P. C. 3apunosa, A. P. Xacanosa, B. P. Maxy6paxmanoBa. — HaGepexxubie UenHsl :
HabepexHOUeTHHHCKUI TOCyIapCTBEHHBIN Teqarornyeckuii ynusepeurer, 2016. — 66 . —
Texcr : anexktponHblit // Ludposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/60699.html (mata obpamenus: 26.03.2026). — Pexxum mocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH.

6. Kisarun, H. B. CoBpemenHas HayuHas kapTHHa Mupa : yueOHoe nocooue / H. B. Knsrun. —
Mockaa : Jloroc, YHuBepcuterckas kuura, 2012. — 264 ¢. — ISBN 5-98704-134-1. — TexkcrT :
anektponnsli // Lludposoit oOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/9108.html (zara obpamenus: 27.03.2026). — Pexxum nocrymna: Juist
aBTOPU3HUP. MOJIB30BATEIIECH.

6. [lepeuyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHeT», MpodeccHoHATBLHBIX 023 JAHHBIX U HH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yEeMbIX NPHU OCYLIECTBJIEHNH 00pa30BaTeJIbHOI0
npouecca 1no IMCUMIIHHE

6.1. Ilepeuenb pecypcoB HHGPOPMANNOHHO-KOMMYHHKAUMOHHOH ceTtn «UHTepHeT»,
HGOﬁXO)II/IMle AJIA OCBOCHUA JUCHUIIIMHbI

1. DneMeHTHI: Hay4HO-NIOMYJISIpHBII poekT. https://elementy.ru/

2. Bonbias coserckas suimkioneans. Online-sepcus http://bse.sci-lib.com/

3. IMoptan «OTkpeITOE 0Opa3zoBaHuey. EcTecTBEHHOHAYyUHAs KapTHHA MUPA.
https://openedu.ru/course/urfu/MCS/

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



https://elementy.ru/
http://bse.sci-lib.com/
https://openedu.ru/course/urfu/MCS/
https://www.popmech.ru/

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

1. DnexrponHas 6ubroTeuHas cucrema «tOpaitt». — URL: https://urait.ru

2. DiekTpoHHO-OnbamoTeunas cuctema «Jlauby» (pazmen «CereBas dJeKTpOHHAs OMOIMOTEKa
nenaroruueckux By3oBy»). — URL: https://e.lanbook.com

DekTpoHHO-0MOMOTeuHast cuctema «Pykonty». — URL: https://lib.rucont.ru/search
MexBy30BCKast aniekTponHas oubimoreka. — URL: https://icdlib.nspu.ru/

Hayunas snextponnas oudmoreka eLIBRARU.RU — URL.: https:/ww.elibrary.ru/defaultx.asp
Hauwmonanbhas anekrponnas oubimnoreka. — URL: https://rusneb.ru

[Ipe3unenrckas 6ubmnoreka umenn b.H. Expumna. — URL: https://www.prlib.ru

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

N Ok w

7. MeToan4yeckue yKa3aHusi M y4eOHO-MeTOAUYeCKOe odecneyeHmne 1Jis
00y4aromuxcs 1Mo 0CBOCHUIO THCIUIIIHHBI

JlucuMIUiiHA ~ peayiM3yeTcsi B COOTBETCTBUM C  YKa3aHHSIMHU «Meroanueckue
PEKOMEHIAIMK 110 OpraHU3alud 00pa30BaTEILHOIO MpPOIECcca MPH OCBOCHHH TUCIUILIAHBI,
pasmenieaasiMu B DMOC yHuBepcurera (€i0s.ggpi.org).

MeTtoanyeckre peKOMEHIANNH JJisi padoThl ¢ MHBAIMAaMHU U tunamu ¢ OB3 pa3menieHbl
B DUOC yHuBepcurera (€ios.ggpi.org).

8. MarepuajibHO-TeXHUUYECKas 0a3a, MPorpaMMHOe obecrevyeHme,
He00X0IMMOoe /ISl OCYIIeCTBJIEHUs 00Pa30BaTeILHOTO MpoIecca 1mo
AACHUTLINHE

VYuebHblil KOpyc  , ayquTopuu(s) .

B  oOpa3oBarenbHOM  TpollecCe€  HCHOJB3YeTCS  CBOOOJHO  paclpoCTpaHseMoe
porpaMMHOe oOecleyeHne, B TOM YUCIIe OTEeUECTBEHHOr0 MPOM3BOJICTBA: IKOCUCTEMa SIHaeKe,
Mail.ru u np.

[TonHbIil mepeyeHb MaTepHATbHO-TEXHUYECKOM ©0a3bl M MPOrpaMMHOrO oOecredeHus
pasmemniensl B DMOC yHnuBepcurera (€10s.ggpi.org).

9. PeliTUHT-TVIaH OlIEHKHU YCIIEBAEMOCTH CTY/I€HTOB

Konmponvuaa paboma na nexyuu. 3a 5 MHHYT 10 KOHIIA K&KAOM JNEKIMU CTyAEHTaM
BbIaeTcst JiMctok Oymaru 40x60 mm B kietky. Ha HeM CTyaeHTHl muiryT (GpamMuIui0 U HOMEP
TPYNIbI, PUCYIOT MaTpuiy 3x3 cM, 3amoiHsoT sdedku mmdpamu ot 1 mo 9. Ilpenonasatens
3aunThiBaeT 9 yrBepxkaeHuil. Ecnu uHdopmaius, comepikaiiascs B yTBEpKAEHUH, HEIOCTOBEPHA,
CTYZIEHT 3aU€pKHMBAcT COOTBETCTBYIOLMH HOMEp KpecT—HakpecT. OueHka «5» — 9 mpaBWIBHBIX
OTBETOB, «4» — 8 IPAaBHIIBHBIX OTBETOB, «3» — 7 NPABHJIBHBIX OTBETOB, «2» — 6 NpPaBHIBHBIX
OTBETOB, «1» — MeHee 6 TPaBUIIbHBIX OTBETOB.

CamocmosmenvHas nucoMeHnas paboma HaA npakmuyeckom 3anamuy. B KoHIe
NPaKTUYECKOTo 3aHATHs (HE MEHee JBYX pa3 3a CeMecTp) MPOBOAUTCA MUChbMeHHbIH omnpoc (10-20
MHHYT), [OKa3bIBAIOIIMI MMOHUMaHUE CTYJIEHTaMH MaTepHaia JIEKUUH U MpPaKTHYECKUX 3aHSTHM.
[Ipm sTOM paspemiaercsi MONB30BAThCS COOCTBEHHOW TETpajbi0 C KOHCIEKTOM. Pesysbrar
OIICHWBACTCS IO MATHOATHHON mkae. Omenka «5» — 90% mnpaBWIBHBIX OTBETOB, «4» — 70%
NPaBWIBHBIX OTBETOB, «3» — 50% npaBUIBHBIX OTBETOB, «2» — 30% MpPaBUIIBHBIX OTBETOB, «1» —
menee 30 % npaBUIIbHBIX OTBETOB.

Hoknao. Jloknan Ha NPAaKTUYECKOM 3aHATUM OLEHMBAETCS JIByMsS OLIGHKaMHU 110
nATUOAJUTPHON TITKajie: mepBas — 3a cojepkanue u opopmieHue («5» — pyKOMUCHBINH KOHCIIEKT
SICHO CTPYKTYPUPOBAH U XOpPOIIO OpOpMIIEH B pabodel TeTpaau, «4» — pyKOIMUCHBIH KOHCIEKT
xoporio odopmieH, «3» — HMEETCS aKKypaTHBIM PYKONMCHBIA KOHCHEKT, «2» — caena”



PYKONMCHBIM KOHCHEKT, «1» — TMpeAcTaBlIeH TEKCT B Ie4yaTHOH ¢opme); Bropas — 3a Gopmy
IpeACTaBiIeHNUss MHPOPMALMU, OTBETHI Ha BONPOCHI («5» — JOKJIAX CAEIaH CBOMMHU CIIOBaMH,
JlaHbl BEPHBIE OTBETHI HA BONPOCHI, «4» — JIOKJIaJ] BbIy4YEH, JAaHbI OTBETHI Ha BOIPOCHI, «3» —
JIOKJIaJl YaCTUYHO BBIy4Y€H, JaHbI OTBETHI HA BOIIPOCHI, «2» — JNOKJIAaJ IPOYNUTAH, JAHBI OTBETHI HA
BOIPOCHI, «l» — MOKIaJ NPOYMTAaH IO KOHCHEKTY). 3aJaHus CTyAEHTaM Ha IPaKTUYECKUE
3aHATHUS paclpeseNsoTcs TaK, YTOObl BCE CTYJEHThI MMEIM BO3MOYKHOCTh B TEUEHHE CEMEecTpa
BBICTYIIUTH C JJOKJIAJOM OJAMHAKOBOE YHUCJIO pas.

Paboma na npaxmuueckom 3ansamuu. BeicTaBisieTcst OLEHKa M0 MATUOAJUIBHOM 1IKaie Ha
IPAKTUYECKOM 3aHSATHUM HE TOJBKO TOKJIAJ4MKaM, HO M KaXIOMY CTyIeHTy: «1» — 3azman 1
pa3syMHBIN BONPOC NOKJIAAYUKY WIN CACIAHO JONOJIHEHHE, «2» — 2 BOIPOCa WM IOIOJIHEHMS,
«3»— 3 Bompoca WIM JOTNOJHEHUs, «4» — 4 BoIpoca WIM JONOJHEHHUs, «5» — 5 u Ooiee
BOIIPOCOB U JOTIOJIHEHUH.

JlBe kommponvHbie pabombl TPOBOAATCS IOCIE 3aBEPIICHUS JIEKUMH U IMPAKTUYECKUX
3aHaTii. OLIEHNBAIOTC 110 IIATHOAJUILHOM IIIKaJIE.
3auem cTaBUTCSI aBTOMATUYECKH, €CJIM CPEIHUM Oaul CTyAeHTa 110 JUCLUIUIMHE HE MEHbIIE 3 U
CTYAEHT UMEET TEeTPaJlb C AKKYPaTHBIMU cOOCMEEHHOPYYHO OPOPMIICHHBIMU KOHCIIEKTaMH BCEX
JEKUUH, MpaKTUYECKUX 3aHATHM W 3aJaHuil JUIsl CaMOCTOSITENIbHON paboThl. CTYyIEHTHI,
HaOpaBIllMe HEIOCTaTOYHOE KOJIMYECTBO OAaJUIOB, JOJDKHBI HAMMCATh KOHTPOJbHBIE PAOOTHI.
MaxkcumanbHOE KOJIMYEeCTBO OalioB 3a OJIHY KOHTPONBbHYIO — 5. HeoOXomammMo BBIYYUTH H
INUCbMEHHO PACKpPbITh CYTh IEPEUHCIICHHBIX NOHATUH (1aTh OIpeiesIeHUe, ceNIaTh aKKypaTHBIN
PHUCYHOK C TIOSICHEHUSIMH, HAITUCATh HEOOXOAUMBbIE (POPMYJIBI).
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(bukcupyroTcs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] HadajaoM y4eOHOTo roja,
npu HCO6XOI[I/IMOCTI/I BHECCHHMS M3MCHECHUN Ha CJIGILYIOH_II/If/’I rog —
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[Tpunoxenue 1

®OHJA ONEHOYHBIX CPEACTB 11O JIUCHUIIJIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

1. ®oH OLIEHOYHBIX CPEACTB JIs TEKYIIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M MOCTUTOTOBOr0 KOHTPOJIS 10 AUCIUIIJINHE

1.1. Hacrosmuii ®onpn onenounsix cpencts (®OC) mo mucuumimHe «EcTecTBeHHOHAydHAs
KapTUHA MUPa» SBISETCS HEOTHEMIIEMBIM MPHIIOKEHUEM K paboueil mporpaMMe JUCIIUTIIMHBI
«EcrectBennonayuynass kaptuHa mupa» (PIT). Ha manmbeiii @OC pacnpocTpaHstoTCs BCe
PEKBU3UTHI YTBEPKIACHUS, IpeacTaBiieHHble B PI1J] 110 naHHON qucHUIIIMHE.

1.2. OuenuBanue BceX BHUIOB KOHTPOJIS (TEKYyIIEro, MPOMEXKYTOYHOTO, IOCTHUTOIOBOTIO)
OCYIIECTBIISIETCS TI0 5-TH OAJTHHOMU IIKaJIE.

1.3. Pe3ynbTarhl OlIeHUBAHUS TEKYIIETO KOHTPOJIS YUUTHIBAIOTCS B pEHTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 AUCHHUILIMHE,
COOTHECEHHBIX C YCTAHOBJIECHHBIMH HHANKATOPAMM J0CTHKEHHUS KOMIIeTeHIM i

Kox kommiereniimun | YK-1

DopmyIHpoBKa Crioco0eH OCyLIECTBISATh IOUCK, KPUTHUYECKUN aHajlu3 W CHHTE3

KOMITETCHIIUH uHpOpMAIMY, TPHUMEHSITh CHCTEMHBId TOAXOJ JUIA  PELICHUS
MOCTABJICHHBIX 3a/1a4

WNunukatop NYK-1.1. JlemoHCTpHpYeT 3HaHHE OCOOCHHOCTEH CHCTEMHOTO H

JTOCTHKEHUS KPUTHYECKOTO MBIIUICHHUS, apT'yMEHTHPOBAHHO (POPMHUPYET COOCTBEHHOE

KOMIIETECHIIH CY)XJICHHE U OLIEHKY HH()OpMaLuH, IPUHIMAET 0OOCHOBAaHHOE PEIICHHE.

NVYK-1.2. [Ipumensier noruueckue GopMbl U MPOLETYPHl, CIIOCOOEH K
pediiekcuu MO0 TOBOAY COOCTBEHHOM M YYKOM MBICIUTENbHOM
JESTEIbHOCTH.

NVYK-1.3. AHanu3upyer UCTOUHUKHA MHPOPMALUU C IEJIBIO BBISBICHUS
WX IPOTUBOPEYMI U ITOUCKA TOCTOBEPHBIX CYKICHUN.

3. Coaep:xkaHue OLIEHOYHBIX CPEICTB TEKYILIEro KOHTPOJISI U
KpUTEPHUHU UX OLlEHUBAHUA

3.1. Texymmii KOHTpPOJIb OCYIIECTBIISIETCS TpEnojaBaTeseM IUCHUILUIUHBI TPU MPOBEACHUU
3aHATUH B cieayommx ¢opmax: KOHTpOJbHas paboTa Ha JIEKLHH, CaMOCTOSATENbHas
NUChbMEHHas paboTa Ha MPaKTUYECKOM 3aHSTHUH, JOKIAJ, padoTa Ha MPAaKTHUYECKOM 3aHSATHUH,
KOHTpOJIbHas padoTa.

3.2. ®OpMBI TEKYIIIEro KOHTPOJISI U KPUTEPUN MX OICHUBAHUS.

®opma kouTpoJa 1 — KonrponsHas paboTa Ha JIEKITUN
TumnoBast KOHTPOJIbHAS pabOTa HA JIEKITUH

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

Bpewms BoInosIHEHUS 3a1aHUI: 5 MUHYT

Kputepun ouneHnBaHus: 3a 5 MMHYT O KOHILIA KaXXAON JIEKIIMM CTYJEHTaM BBIJAETCS JIMCTOK
oymaru 40x60 MM B kietky. Ha Hem cTyneHThl nUIIyT (aMUINI0 U HOMEp TPYIIbI, PUCYIOT
Matpuily 3x3 cM, 3amoiHsioT s4eiku mudpamu ot 1 nmo 9. IlpenonaBaTens 3aunThiBaeT 9
YTBEpKACHUM W3 4Hciaa MNpuBeNeHHBbIX Hmwke. Eciu wuHbopmanus, coaepxamasics B
YTBEPKACHUH, HEAOCTOBEPHA, CTYACHT 3aUEPKUBAET COOTBETCTBYIOLINII HOMEP KPECT—HAKPECT.



Onenka «5» — 9 MpaBWIBHBIX OTBETOB, «4» — 8 MPaBUIBHBIX OTBETOB, «3» — 7 MpPaBUIBHBIX
OTBETOB, «2» — 6 MPaBWIbHBIX OTBETOB, «1» — MeHee 6 PaBUIIbHBIX OTBETOB.

Tunoevie opmynuposku ymeeprcoenuit Kk KoHmpoavHou pavome na aexyuu 1: 1. Uctopus
SIBJISICTCS. €CTECTBEHHON HayKoH. 2. duiocodust — rymaHuTapHast Hayka. 3. XUMHsS — eCTeCTBEHHAs
Hayka. 4. BriepBbie kitaccudukalys Hayk BoimosiHeHa B 20 Beke. 5. Pasnenenue BHyTpH HAyKH — 3TO
uHTerpanus Hayk. 6. O0beauHeHne HayK HasbiBaeTcs auddepennmarueii. 7. EcrectBeHHOHAYYHOE
MBIIUICHHE OnupaeTcs Ha (aKThl, JIOTUKY M J0Ka3aTenbcTBO. §. HayuHblii MerTon mo3HaHus
MIPUMEHSIETCS TOJIBKO B €CTECTBEHHBIX HayKax. 9. Maremaruka — si3bIK TOJIBKO €CTECTBEHHBIX HAYK.
10. SA3pIk MaTeMaTUKU IPUMEHSIETCA B TYMaHUTAapHbIX HayKaX. 11. [Ipu moBblieHnn TemnepaTypsl
CKOpPOCTbh MOJIEKYJl yMeHbIIaeTcs. 12. BemecTBo COCTOUT U3 HENMOABUKHBIX aTOMOB. 13. AToM
BOJIOpOJa Jjerde aroma xenesa. 14. OCHOBHBIM METOJIOM HMCCIIEOBaHUS B AHTHUYHON Hayke
Obut0 HaOmonmeHue. 15. Apuctorens orcramBayn uaen atomm3Mma. 16. Xumuku 18-19 BekoB
ONPOBEPIIM TUIIOTE3Y aTOMU3MA. 17. ATOMBI cOCTOAT U3 MoJsieKyad. 18. Monekyibl cocTosT U3
aToMOB. 19. BpoyHOBCKO€E IBH)KEHUE TIOATBEP/KIAET TMIIOTE3Y aTOMU3MA.

Tunosvie hopmynuposku ymeepicoenuii K KOHMPOAbHbIM pabomam Ha naekyusx 2-3:
1. DnexTpoH TsDKenee aromMa BOAOpojAA. 2. DIEKTPOH HMMEET OTpULATEeNbHBIA 3apsia. 3.
PenTreHoBckue my4n — 3TO AJIEKTPOHBL. 4. SIBneHne MHTEp(EpPEeHIMH TOATBEP)KIACT BOJTHOBOU
xapaktep cBera. 5. Anbda-yactuipl Jerde Oerta-yactun. 6. [amMma-uziaydeHue — 93TO
3JIEKTPOMAarHuTHHIE BOJIHBL. 7. OCHOBHAs Macca aToMa COCcpeloToueHa B 3JeKTpoHax. 8. [liuHa
BOJIHBI PEHTI€HOBCKMX Jydyeid Ooiblie, yeM y BHJIMMOro cBera. 9. B meramnax umerorcs
cBOOOJHBIE 371EeKTPOHBL. 10. 3aKOHBI KJIACCMUECKOM MEXaHUKH TOYHO OIMCHIBAIOT IOBEICHUE
anekTpoHa B arome. 11. CBeToBble KBaHTHI HA3bIBAIOTCS (OTOHAMHU. 12. ATOMHBIE CHEKTPHI
npeAcTaBistoT coboit cepun yuHuMi. 13. IToctpoenHas Pesepdopaom miaHerapHas MoJenb
O00BSACHSET YCTOWYMBOCTH aToMa. 14. DiIeKTpoHaM MPUCYILIU HE TOJIBKO KOPILYCKYJISpHBIE, HO U
BOJIHOBbIE CBOMCTBA. 15. DHeprus a/leKTpoHa B aToMe€ MOXKET NPUHUMATh JHOObIE 3HAYEHUS.
16. U3nyyeHue M NOIVIOIIEHHE CBETa aTOMOM IPOUCXOIUT IPU €ro IMepexoje M3 OJHOro
CTAIlMIOHAPHOTO COCTOSIHUSA B Apyroe. 17. B 110001 MOMEHT BPEMEHH MOYKHO TOYHO ONPE/ICIIUTh
KOOPJIMHATY U HMMITYJIbC 3JEeKTpoHa. 18. 3aKOHBI KBAaHTOBOW (DM3UKU ONMCHIBAIOT MOBEJCHHE
AJIEKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeeprcoeHuil K KOHmpovHou pavome na nexkuyuu 4: 1. Hyxinons —
ATO HEUTPOHBI M AJIEKTPOHBbL. 2. Macca HeilTpoHa B JBa pa3za Oosblie Macchl mportoHa. 3. [Ipu
CIIMSTHUU JIETKUX si7iep dHeprus Boiaensercs. 4. Ilpu pacniage TsKenbIx siiep dSHEPIrus MOTIIOIAETCsl.
5. B simepHOM peakTope Mcnonb3yeTcs ynpasisieMas LienHas saepHas peakius. 6. B atomHoit 6ombe
WCIIOJIL3YETCS yIpasisieMasl LenHas sijaepHas peakuus. 7. [[poTOH uMeeT OTpHUIaTeIbHBIA 3apsil.
8. Helitpon umeer oTpuuatenbHblil 3apsaa. 9. Anbga-yactuia — 3710 37ekTpoH. 10. M3otorsl
OTJIMYAIOTCS YMCIOM HEUTpoHOB. 11. M30T0MNBI oTiMyaroTest ynciaoM mpoToHoB. 12. [Tponukaromias
CIOCOOHOCTh OeTa-u3IydeHHs BhIlIe, UeM y raMMa-u3inydeHus. 13. TepMosiepHslii CHHTE3 IIHPOKO
NPUMEHSAETCS B ATOMHBIX IEKTPOCTAHIIUAX.

Tunoevie popmynuposku ymeepicoenuii K KOHMPOIbHOU padome Ha aekuuu 5: 1.
O}IHOI/IM@HHBIG II0JIFOCa MardmuToB OTTAJIKUBAKOTCS 6.]'[31"0)131)5[ Ir'paBUTaAlUOHHOMY
B3anmojieiictBuro. 2. Jlyna gBmwkercs 1o opOuTe  Omaromaps  AIEKTPOMArHUTHOMY
B3anMoJieiicTBHIO. 3. HyKIIOHBI B sijpe MPUTATUBAIOTCS O1aroaapsi CUJIbHOMY B3aUMOICHCTBHUIO.
4. Jlo3a palnOaKTUBHOTO W3JIyudeHUs H3MepsieTcs B Kuiorpammax. 5. Tspkenble sieMeHTapHbIe
YacTUIIBI  HAa3bIBAIOTCA  aApoHaMu. 6. YacTuipl, o0O0pa3yrolue BElIeCTBO, HA3BIBAIOT
dbepmuonamu. 7. BzaumonelictBue obecrneunBaeTcs 0o30HaMu. 8. POTOH 00MamaeT Maccol u
3apsAIoM. 9. APOHBI COCTOST U3 KBAPKOB.

Tunoevie popmynuposku ymeeprcoeHuii K KOHMPOAbHOU pabome Ha nekyuu 6: 1.B
EBKIIMI0BON reoMeTpuu cymma YIJIOB TpeyrojbHHKa paBHa 360°. 2. AkcuoMmbl EBkimgoBoit
T€OMETPUHU JIOTHYECKH CIEIYIOT OJHA U3 Apyroi. 3. B oCHOBE KJIaCCMYECKHUX MPECTABICHUN O
npoctpaHcTBe JexuT EBkimnoBa reomerpusa. 4. Tpm 3akoHa HperoToHa sie’kar B OCHOBE
KJIAaCCUYECKOM MexaHMKU. 5. C TOUKM 3pEeHMs KIACCUYECKMX IPEACTABIECHUN IMPOCTPAHCTBO
yeTbIpexmMepHo. 6. C TOUKHM 3pEHUs KIACCUYECKUX MPEICTABICHUN BpeMs OTHOMEPHO. 7. Bpems



u3Mepsercs B Merpax. 8. IlyTs u3mepsiercss B cekyHaax. 9. CKopocTh Tena 3aBUCHT OT BBIOOpPa
cuctembl orcuera. 10. Kiaccuueckue npeacTaBieHus O NPOCTPAHCTBE U BPEMEHHU CIPABEUINBbI
TOJILKO TpU cKopocTH cBera. 11. YdeHble noka3aiau CyIIECTBOBaHHE CBETOHOCHOTO 3upa.
12. OnpiT MaiikensCcoHa OMPOBEPT TUIIOTE3Y ddupa.

Tunoevie hopmynupoexu ymeepiicoeHuit K KOHmMpovHou pavome na jaexyuu 7: 1. CKOpocTh
CBETa 3aBUCHT OT BbIOOpa CHCTeMbI OTcyeTa. 2. PensTuBUCTCKHE SIBICHUS HAOIIOJAIOTCS TIPH
CKOPOCTH, OJIM3KOM K CKOpPOCTU cBeTa. 3. B crnenuanbHOl TeOpUu OTHOCUTENBHOCTH MPOCTPAHCTBO
U BpeMsi He3aBUCHUMBI JApyr or npyra. 4. Ckopocts cBera cocraBmsier 300 m/c. 5. Cer — 310
AIIEKTPOMAarHuTHAasl BOJHA. 6. PensTUBUCTCKAs TeOpusl paccMaTpuBaeT Tela, ABHXKYIIMEcs ObIcTpee
ceera. 7. B CTO coObITHsI OHOBpPEMEHHBIE B OJHOW CHCTEME OTCYETa, OAHOBPEMEHHBI B JIHOOOM
npyroit. 8. A. DiiHmTeriH cdopmynupoBan udetbipe mnoctrynata CTO. 9. Ontuueckuii 3ddext
Jlomuiepa siBisieTcs CIeICTBUEM PEISTUBUCTCKOIO 3aMEJUIEHHSI BDEMEHH.

Tunoevie gopmynupoeku ymeeprcoeHuil K KOHmpoavHou paodome na aexyuu 8: 1. CTO
U3ydaeT SBJIEHMsS B YycinoBusX rpaButanuu. 2. [Inanerst Bokpyr ConHuIa ABMXKYTCS 110
okpyxHocTsAM. 3. [Inanets! Bokpyr ConHIIa ABMXKYTCA MO SJUIMNITHYECKUM TpaeKkTopusiM. 4. Uem
naneie tianera ot CoJIHIIA, TEM MEHBIIE eproJl ee oOpalmeHust BOKpYT Hero. 5. MHepTHas u
rpaBUTAllMOHHAsT MAacchl Tela paBHBl Apyr npyry. 6. B ocnoBe OTO nexutr mnpUHLIHUI
SKBUBaJIEHTHOCTU. 7. YacTroTa cBeTa, BOCIPUHUMAeMas NPUEMHUKOM, 3aBHCUT OT CKOPOCTH
uctouyHuka. 8. B oOmieil Teopuu OTHOCHUTEIHLHOCTH TE€OMETpHUs NIpOoCTpaHcTBa EBKIuposa.
9. CymiecTBOBaHME YEPHBIX JBIP U TPaBUTALMOHHBIX TUH3 cieayet u3 OTO.

®opma koHTpOJsA 2 — CamocTosTeNIbHAs NUCbMEHHAs padoTa Ha MPAKTUYECKOM 3aHITHH
TumnoBas camocTosTeNnbHAs NUCbMEHHAs pab0Ta Ha MPAKTUUECKOM 3aHATUH

[IpoBepsieMble KOMIETCHIIMM W HWHAMKATOPHI JOoCTKeHus kommereHmwii: YK-1: MYK-1.1.,
HUYK-1.2., UYK-1.3.

Bpewms Beimonnenus 3aaanuii: 10-20 MunyT

Kputepun oneHuBaHus: B KOHLIE NMPAKTUYECKOTO 3aHATHUs (HE MEHee JBYX pa3 3a CEeMECTp)
npoBoaUTCS MHCbMeHHbIH onpoc (10-20 MMHYT), MOKa3bIBAIOUIMI MOHUMaHHUE CTYJCHTaMHU
Marepuana JIeKIMM M MPAaKTUYECKUX 3aHATHHA. [Ipm 3TOM paspemaeTcss mOJb30BaTHCS
COOCTBEHHOM TETpajpl0 C KOHCHEKTOM. Pe3ynbTaT oOlLleHMBaeTcs Mo MNATHOAIBLHOM IIKale.
Onenka «5» — 90% mnpaBUIBHBIX OTBETOB, «4» — 70% mnpaBUIBHBIX OTBETOB, «3» — 50%
MPaBWIbHBIX OTBETOB, «2» — 30% mnpaBuibHBIX OTBETOB, «1» — MeHee 30 % mpaBHIIBHBIX
OTBETOB.

Tunogaa camocmoamenvnas nucobmennas paboma 1

1. IIpuBenute 5 npumepoB AU PepeHIHauN HayK.

2. IlpuBenTe 5 MpUMEPOB MHTETPAIMN HAYK.

3. YKaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOT'O MBIIUIEHUSI.

4. PackpoiiTe B3aMMOCBSI3b IOHATUN «THUIIOTE3a» U «TEOPUSI».

5. YKaxxuTe OTIUYUS METO/I0B «HAOIIOIEHUEY U «IKCTIEPUMEHT.

6. [IpuBeanTe 7 MPUMEPOB MPOCTHIX BENIECTB U 7 IPUMEPOB XUMHUYECKIX COSTNHEHHH.

Tunoeaa camocmoamenvnas nucbmennas paboma 2

1. Kakue onbIThl JOKa3bIBAIOT CYIIECTBOBAHUE AJIEKTPOHOB B OKPYKAIOIIMX HAc Tenax?
2. Uto Takoe woH? [IpuBenuTe mpuMepsl.

3. Kakumu cBoiictBamu 001a1aeT MeKTPOH?

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

5. Kakue MeTo/1pl MCClieI0BaHUS IPUPO/IbI UCIIOIB30BATIKMCH HaTYyphuaocodamu?

6. KakoBBI OCHOBHBIE YepPTHl €CTECTBEHHOHAYYHBIX B3TIISII0B APHUCTOTEIS?



®opma koHTpoas 3 — Jloknan
TunoBoit nokmazn

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

Bpewms BeinonHenus 3aganuii: 5-10 MunyT

Kputepun oueHuBaHMs: TOKIJIAJ HA MPAKTUYECKOM 3aHATHHM OLEHUBAETCSA JBYMS OLICHKAMU I10
nATUOATUIHHOM IIIKAaJIe:

nepBas — 3a cogepxkanue u opopmiieHue («5» — pyKOIUCHBIA KOHCIIEKT SICHO CTPYKTYPUPOBaH U
xopo1o odopmiieH B paboueit TeTpaau, «4» — pyKOIUCHBIM KOHCIIEKT XOpoiIo ohopMIiieH, «3» —
MMEETCS aKKYpPaTHBIM PYKOIUCHBIA KOHCHEKT, «2» — CJEJIaH PYKONMHCHBIM KOHCIEKT, «l1» —
MIPEICTABJICH TEKCT B IIeYaTHOU popme);

BTOpas — 3a Gopmy npeacraBieHuss HHGHOPMAILIMK, OTBETHI Ha BOMPOCHI («5» — IOKJIAA CAeIaH
CBOMMH CJIOBaMH, JJaHbl BEPHBIE OTBETHI Ha BOIIPOCHI, «4» — JIOKJIaJ BbIyYEH, TaHbl OTBETHI HA
BOIIPOCHI, «3» — OKJIaJ YaCTUYHO BBIYYEH, IaHbl OTBETHI HA BOMPOCHI, «2» — JOKJIA]l POYHUTAH,
JaHbI OTBETHI Ha BOIPOCHI, «1» — AOKIIa] MPOYUTAH MO KOHCIEKTY).

3amaHusl CTYJICHTaM Ha TPAKTHYCCKHUE 3aHITHS PACIPEACIIIIOTCS TaK, YTOOBI BCE CTYIACHTHI
MMEJU BO3MOXHOCTh B TEUEHHE CEMECTPA BBICTYIUTh C I0KJIaJOM OJJMHAKOBOE YUCIIO Pa3.

Tunoevie memovt 00KnNa006: TeMbl (HOPMYIUPYIOTCA COIVIACHO COMACPKAHUIO IMPAKTHUECKUX
3aHATH (n. 3.4. paGoueil mporpammsl), Hampumep: «HaudanbHbI 3Tam pa3BUTHS aHTHYHOU
HaykH (I TbIC. 10 H.3.)», «3aKOHBI SKOJIOTUH, IPUMEPHI UX MPOSBIECHUI» U T.J.

®opma KoHTpOIsA 4 — PaboTa Ha MPAKTUYECKOM 3aHATHU
Tunooe conepxanue padoThl Ha IPAKTUUECKOM 3aHATUU

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

BpeMH BBIIIOJIHEHMS 3aJaHUI: B TEUCHHE MMPAKTUYCCKOTI'O 3aHATHA

KpI/ITepI/II/I OLCHUBAHUA. BBICTABIIACTCA OIICHKA II0 HS[TI/I6aJ'IJ'II>HOI\/’I IIKaJIC Ha HpaKTI/I‘-IGCKOM
3aHITHH HE TOJBKO JOKIAAUYMKaM, HO M KaXIOMY CTYIEHTY: «1» — 3aman 1 pa3syMHBIi BoOIpoc
JOKJIQAUUKY UITU CCIIAHO JOTOJHEHHUE, «2» — 2 BOIPOCca WU JOMOIHEHHS, «3» — 3 Bompoca WK
TOTIOTHEeHHUS, «4» — 4 BoIpoca WK AOMOHEHUs, «5» — 5 1 0oJiee BOPOCOB U OMOTHEHUH.

Tunoeoe 3a0anue  cmyoenwmam:  BHMMATEIbHO  BBICAYIIaThb  JOKIAJ ~ CTYZACHTA,
[POAHAJIM3UPOBATh YCIBILAHHYI0 U M3Y4YEHHYIO JloMa WH(pOpMaIMIo, MOATOTOBUTh M 33/1aTh
BOIIPOC, CJIEJIaTh JIONOJIHEHUE K COOOIEHHIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI TIO3HAHUS MpeodIiaaii Ha HayalbHOM JTare
pa3BUTUs aHTHYHOUM Hayku? [IpuBeanuTe nmpuMepsl NPOSIBIEHNUS OCHOBHOTO 3aKOHA 3KOJIOTHUH ...
U T.J.

®opma koHTpOJs S — KoHTponpHas padorta

Tunoast KOHTpOJIbHAs paboTa

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

Bpewms BoInonHeHus 3a1aHuid: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% npaBuiIbHBIX OTBETOB, «2» — 30% INpaBUIIBHBIX OTBETOB,
«3»— 50% mNpoIEeHTOB MPABMIBHBIX OTBETOB, «4» — 70% mpaBWIBHBIX OTBETOB, «5» — 90%
NPaBUJIbHBIX OTBETOB.



Tunoeasn konmpoavnan paboma 1

1. YcraHOBUTE COOTBETCTBHE MEXKAY INEPEUHCICHHBIMH TEOPHSIMU U OOOCHOBBIBAIOIIMMH HX
(akTamu, FKCTIEPUMEHTaMH, Pe3yJIbTaTaMU HaOII0ACHUH.

Teopus Ne Ob6ocHOBaHUE
Knaccuueckas 1. WckpuBrnienue Jiyda cBeTa BOJIM3U MaCCUBHBIX TEJL.
MEXaHHUKa 2. PaBeHCTBO CKOPOCTH CBETa B Pa3HBIX WHEPIUAIBHBIX CHCTEMaX
CrientnanbHas TEOpHs oTcyeTa.
OTHOCHUTEIHFHOCTH 3. JINTMHHOBOJIHOBOE CMEIICHUE B CIICKTPaX yIaJICHHBIX TaJaKTHK,
Obmas Teopus HaOJIronaeMbIX Ha 3eMiie.
OTHOCHUTEIHLHOCTHU 4. Inddyswus.
Teopus bopa atoma 5. Oco0eHHOCTH IBIKEHUSI TUTaHeT.
BOJIOPOIA 6. UepHble IBIPHI.
MoﬂeKyﬂgpﬂo- 7. BpOYHOBCKOC JBUKCHUC.
KAHETUYECKAst TEOPUI 8. 3aBucnuMocTh BPEMCHU JKU3HU OJIEMCHTAPHBIX YaCTHUIT OT UX CKOPOCTH.
9. I'paBHUTAIIMOHHBIEC JINH3BL
10. JIuneiyaThIii CIEKTP aTOMa BOJAOPO/IA.
11. OcoOeHHOCTH JBMKEHUS TEJT CO CKOPOCTSIMU MHOT'O MEHbIIIC
CKOPOCTH CBETa.

2. YCTaHOBUTE COOTBETCTBUE MEXIY MEPEUYUCICHHBIMU OONACTSIMHU 3HAHHUS U CO3JIaHHBIMU
JOJIbMH O0BEKTaMU, B KOTOPBIX NMPUMEHSIOTCS WM UCCIEAYIOTCS SIBJICHUS, OTHOCAIIUECS K
IaHHOI 00JIaCTH 3HAHMUS.

O0JaacTb 3HAHUSA Ne Co31aHHBII 00bEKT

@Du3KKa JIEMEHTAPHBIX YACTHUIL 1. /JIBurarenb BHYTPEHHETO CrOpaHUSI.
®dusznkKa aTOMHOTO SJIpa 2. bomnbuioit AnpoHHBIN KOJUTAIEP.
DJEeKTpOIMHAMHKA 3. Teneckon Xa00u1.
4
5

Actpodusuka Bonopoanas 6omo0a.
TepmoauHaMuKa ['eHepaTop mepeMeHHOro TOKa.

3. YCcTaHOBHTE COOTBETCTBHE MCXKAY HNCPCUYHUCICHHBIMU o0lacTIMU 3HAHHUA U YYCHBIMU,
OKa3aBIIMMHU 3HAYUTCIBHOC BIMAHNEC HA PAa3BUTHEC JaHHBIX o0OyacTei.

O06JacTh 3HAHMSA Ne Yuenslii

MorteKyIsipHO-KUHETHYECKAs! TEOPHsT 1. T'. Tanuneii. 9. I)x. Makcge.
DNIeKTPOHHAS TEOPHS BEIIECTBA 2. M. ®apaneii. 10. . HeroToOH.
KBanToBas ¢usmka 3. H. Bop. 11. P. Boiins.
du3sKrKa aTOMHOTO sjpa 4. ]JI.1. Mennernees. 12. D. Pe3epdopa.
CrienaibHast TeOpHst OTHOCHTENEHOCTH 5. X. Jlopenu. 13. A. DiHIITEHH.
OO0mas Teopust OTHOCUTEIBLHOCTH 6. M. Kropu. 14. A. JlaByasbe.
DJIeKTPOJMHAMUKA 7.T. Om. 15. M.B. JlomonocoB.
Krnaccudeckas MexaHnka 8. 3. llpenunrep. 16. I1I. Kyox.

4. YCcTaHOBUTE COOTBETCTBHE MCXKIAY TCOPHUAMHU U NU3YIa€CMBIMU B HUX SIBJICHUSMU.

O0J1aCTh 3HAHUSA Ne SIBenue

CrienpanbHast TeOpUst OTHOCUTENBHOCTH 1. I'paBuTanus.

O611as Teopusi OTHOCUTEIBHOCTH 2. Ontuueckuit a¢ ekt Jomnepa.
DIEeKTPOTMHAMHKA 3. PamnoakTHBHOCTS.

Knaccuaeckast MeXaHnka 4. DAeKTpOMarHuTHasI UHAYKIIHSL.

Mo JICEKYIIIPHO-KMHETUYECKAs] TEOPUS 5. I/IBJ'Iy"IeHI/IC U IIOTJIOICHUE CBETAa aTOMaMHU.
KBanToBas (pusnka 6. Pacmmpenue ten npu HarpeBaHUH.
Du31Ka ATOMHOTO SIPa 7. CBoOOHOE TIa/IeHue Tena.




5. YKaxuTte, K KaKOH I'pyIIIe ABJICHUNA OTHOCSATCS IIPUHLIMIIBI U 3aKOHBI.

SIBjenust Ne ITpyuHUMIBI ¥ 3aKOHBI

MexaHnudeckue sIBICHUS . 3akon KynoHna.

TennoBsie SABICHUS . [Ipunnun otHocurenbHOCTH ["amues.
DJIEKTPOMArHUTHEIC SIBJICHUS . lloctynatel bopa.

KBaHTOBBIE SIBIICHUS . 3aKoH COXpaHCHMS SHCPIrUu.
SIBneHus siaepHOit GU3HKH . 3aKOH AJIEKTPOMArHUTHON MHIYKIIHY.
. 3aKOH PaInOaKTHBHOTO Pacmaia.

. 3axon Oma.

. [lepBoe Havano TEPMOIUHAMHKH.

. 3axons! Kemurepa.

10. 3akon BceMupHOTo TSATOTCHMS.

11. 3akonst HeroToHA.

12. IocTynats! cielManbHON TEOPUH OTHOCUTENTBHOCTH.

O 0 1N DN KW —

6. YcTaHOBUTE COOTBETCTBHE MEXAY BUJAMU MAaTEPUH U UX XapaKTEPUCTUKAMHU.

Marepus Ne CBOHiCTBO, XapaKTEePUCTHKA
Bemectso 1. I'paBuTaLIMOHHOE. 4. DNeKTpOMarHuTHOE.
ITone 2. Teepnoe. 5. T'azoo0pasHoe.
3. Kungkoe. 6. ITnasmenHoe.
7. YCTaHOBUTE COOTBETCTBUE MEXKAY KAPTUHAMH MHUPA U 3aKOHAMM.
Kapruna mupa Ne 3aKoHBI
1. Yetsipe ypaBHEeHUSI MakcBena.
Mexann4eckas 2. 3akoH BcemupHOro TAroteHus.
3. 3aKOH 3JIeKTPOMArHUTHON MHIYKIUU.
DIEKTPOHHAMHYECKAS 4. Tpu 3axona HerotoHa.
5. IlpuHLIKIT PKBUBAJIEHTHOCTH UHEPIIUU U TPABUTALIUU.
6. IIpeo6pazoBanus Jlopenua.
PenstuBucrckas 7. ITocTynarel crielMaibHOM TEOPUU OTHOCUTEIBHOCTH.
8. Ilpunnun HeomnpeneneHHocTu [ eiizendepra.
9. I'anuneeBCcKUil 3aKOH CIIOKEHUSI CKOPOCTEM.
Ksanroso- 10. YpaBuenue llpenunrepa.
CTaTUCTHICCKAA 11. 3akon Xa06ua.

8. YCTaHOBUTE COOTBETCTBUE MCKIAY 00BbEKTAMH U COCTaBJIAIOIMMHU UX SJICMCHTAMH.

O0bekT Ne Cocras

ATtom 1. KBapku.

ATOMHOE AP0 2. [1onoXXUTENBHO 3apsSKEHHOE SAPO U AIEKTPOHBI.
AJlpoH 3. ATOMBI.

Mouekyia 4. IIpOoTOHBI U HEUTPOHBI.

9. YcranoBuTe CBSI3b MEXAY GOPMYIION U €€ CMBICIOM.

®opmysa | Ne Cmbica

v=S/t 1. ®opmyna DUHIITENHA A1 MacChl U SHEPTHUH.
F_gMM 2. CKOpOCTh paBHOMEPHOTO JIBUKEHUSI.
R* 3. 3akoH BceMupHOro tAroreHusl.
a=F/ n} 4. 3axon Oma JuIs y4acTKa IIElu.
E=mc 5. Bropoii 3axon HeroToHa.
E=hv 6. DHeprus GpoToHa.

I=U/R




10. YcraHoBuTE COOTBETCTBUE MCKIY (1)I/ISI/I‘ICCKI/IMI/I BCIIMYMHAMU U CAUHUIIAMU U3MCPCHU .

BeanunHa Ne | BeainuuHa Ne Exnnunmna usmepenus

DHeprus Jlo3a palnoakTUBHOTO 1. 'epu. 7. Barr.
Macca W3JIYy4CHUS 2. Ixoynb. 8. Kunorpamm.
CkopocThb Cuiia 3. Amnep. 9. Bonbr.
MoOIHOCTB YacToTa 4. Pan, 03p, 3UBEPT. 10. CekyHnpa.
BpeM;{ Hanp;{;KeHHe 5. MeTp B CCKYHIY. 11. MeTp.
Paccrosaue Cuia ToKa 6. CBeTOBOI TO/I. 12. HproTOH.

CrnenaiiTe pUCYHKH, COOTBETCTBYIOIIME MTPEII0KEHHBIM Ha3BAHUSIM.

1. Monens atroma Pesepdopna. 2. Nenenue siapa ypana U-235.

3. O6HapyxeHHEe HEOTHOPOTHOCTH
PaaoOaKTHBHOTO H3JTyYCHUS.

4. KoopauHaThl MaTEpUaIbHOW TOUKH
OTHOCHUTEJIBHO CUCTEMBI OTCYETA.

5. Ilepswiii 3akon Kemiepa. 6. IIpuHIMIT SKBUBAJIEHTHOCTH

IrPaBUTALIMU U UHEPLIHH.

Tunosas konmponvnasn paboma 2

1. Vkaxure BpeMs, COOTBETCTBYIOILEE MEPEUHCICHHBIM OTKPBITUSAM, 3aKOHAM, U300pETEHUM,
TEOPHSIM.

OCHOBBI KJ1aCCHYECKON MEXaHUKHU

bozon Xurrca

Knaccuueckas QJICKTPOJAMHAMUKA

3akoH Apxumena

I'emmmonienTpryeckas cucrema Mupa

PagnoakTuBHOCTH

ITepunonmueckuii 3akoH Meneneena

EBKkimoBa reomerpust

ATtomHas QJICKTPOCTAHIIU

PemxToBoe H3JTYUCHHUC

3aKOH COXpaHEHUS SHEPTUU

ATtomHuasg bom0Oa

OtkpbITHE, 32aKO0H, H300peTenne | Ne | OTKpbITHE... Ne Bpems
PentreHoBckue J1yuu OneKTpoH 4-5 B. 10 H.3
OneKTpOMarHuTHasi UHIYKIUS Heltpon 3 B. 10 H.D
I'noresa 0 CylIeCTBOBAHUH aTOMOB IIporon 16 B.

. Koner 19 B.

. Hauamo 20 B.

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

VO NG AW
—
oo
w

2. YcTaHOBUTE COOTBETCTBHE MEX]y OOBEKTaMU U MOPSIKAMHU Pa3MEPOB COOTBETCTBYIOIIUX UM

oOjactell mMpoCTpaHCTBA

O0bexT Ne | O0bekT Ne Pa3mep Pa3zmep
DneMeHTapHas YacTuIla SAnpo atoma 1.10 m. 7.1-10%m.
Opraandeckasi MAKpOMOJIEKYJIa Knerka 2.10" m. 8.10%m.
MHOTOKJICTOUYHBI OpraHu3M ATom 3.10™ m. 9.10%m.
MHUKpOOpraHu3m Dkocucrema 4.10° m. 10. 10"wm.
lanaktuka Bcenennas 5.10° m. 11. 10%°m.
CounHue buocdepa 6.1-10 m.




3. BeiGepuTte enuHAIIBI H3MEPEHHUS, YAOOHBIE IJIs1 OIIEHKH Pa3MepOB 0OBEKTOB.

O0bexT Ne Enununsl usmMepeHust
I'amaxTuka 1. CantumeTp.
JlmuHa CBETOBOM BOJTHBI 2. CetoBoii roz.
K 3. Merp.

jieTKa 4. Hanomerp.
[Tnanera 3emiis 5. AcTpoHOMHUYECKas eMHHIIA.
MHOrOKJIETOYHBIN OPraHu3M 6. Kumomertp.
Conneynas cucrema 7. MukpowmeTp.

8. Ilapcexk.

4. YCTaHOBUTE COOTHOILLIEHUE MEXKIY HIMPOKO HUCIIONb3YEMbIM JIOCTHKEHUEM HayKH U TEXHUKHU
Y OCHOBHBIM SIBJICHMEM, OTBETCTBEHHBIM 3a €T0 JICUCTBUE.

JlocTHokeHNe HAYKH Y TEXHUKU Ne SABjenue

CotoBas CBsI3b 1. JleiicTBrE MArHUTHOT'O TIOJIS1 HA TIPOBO/THHK C TOKOM.
DIIEKTPOABUTATEINb 2. DNEeKTPOMAarHUTHAs BOJIHA.

AHTHOHOTHUK 3. YabpTpadnoneToBoe U3IydeHHE.

M CKyCCTBEHHOE OCBEIEHUE 4. KuzHenesTeIbHOCTh MUKPOOPTaHU3MOB.
DnexTpuueckue mprudopbl 5. DNeKTpUUecKUe U KBAHTOBBIE SIBJICHHUS.
DJIeKTPOHHAS TEXHUKA 6. TepMoTMHAMUYECKUE SBJICHUS.
®urooporpadusi, peHTreH 7. DNeKTpOMarHuTHAsE UHIYKIIMSL.

JIBHraTeIb BHYTPCHHETO CrOPAHHS 8. Ypyrue BoaHbl ¢ yacToTo# Bbiie 20 kI
YapTpa3ByKkoBas TMarHOCTHKA 9. DneKTpOMarHuTHOE M3IydeHue A~1 HM.
Jle3rH(EKIHS «KBapIEBOID» JTAMITOM 10. SnexTpryeckuii TOK.

5. YcTaHOBHTE COOTBETCTBUE MCKAY dTallaMU Pa3BUTUS CCTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMMU.

Jran Ne XapakTepucTHKA

Mudonoruuecknii 1. Ha ocHoBe OMNBITHBIX (DAaKTOB CTPOUTCS THUIIOTE3A,
CJ€ICTBUS KOTOPOM MOATBEPKAAIOTCA SKCIEPUMEHTOM.

Harypdunocodckuit 2. [To3Hanue HANpaBIeHO Ha ITOMCK UCTUHBI M3 HHTEpeca K Hel,
Ha TEOPETUUYECKOE OOBSICHEHUE HAOII0JTaeMbIX SIBJICHUN.

Penurnosusrit 3. [lo3HaHMe OCYIIECTBIISETCS C MOMOIIBIO JIOTUKU, BaXKHYIO
POJIb UTPAET BEPA, OIIOPA HA ABTOPUTET.

Hayunsbrit 4. Tlo3HaHWe HOCUT SMITMPUUYECKHM XapakTep, HaIlpaBJICHO
Ha pellIeHHE NMPUKIIAIHBIX, TPAKTUYECKHX 3a]1a4.

6. YCTaHOBUTE COOTBETCTBHE MCKIY 00BEKTaMHU MAaKpO- 1 M€ramupa 1 uXx XuMHICCKHUM COCTaBOM.

O0beKT Ne | O0beKT Ne XuMHYeCKHI COCTAB

JKuBble OpraHn3msl Bcenennas 1. H, He...

3emMHas Kopa ATtmocdepa 3emmm 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

Tlnamera 3emis ConHIle 3.0, Si, Al, Fe, Ca, Mg, Na, K...
4. N, O, H,0, Ar, CO,
5.0,C,H,N,P,S

7. YcTaHOBHUTE COOTBETCTBUE MCXKAY aCTPOHOMHUYCCKUM SBJICHUCM U CT'O O0OBSICHEHHEM.

SIBaenue Ne OO0bsicHeHHne

Ce30HHBIC H3MCHCHHUS KIUMaTa 1. MaruuTHOE 110J1€ TJIaHETHI.

CwmeHa THS M HOuHn 2. O6pa3zoBanue Ha 3emiie TeHU OT JIyHBI.

®a3bl JIyHbI 3. Hak7noH ocvl miaHeThl K TUIOCKOCTH OPOUTHI.
CeBepHOE CUSTHHE 4. Pa3Has crenenb ocenieHHOCTH JIyHbl ConHIEM.
JIyHHOE 3aTMEHHUE 5. Bpamienue riaHeTsl BOKPYT OCH.

ColHeYHOe 3aTMEHHe 6. [Tonaganue JIyHbl B TeHb 3eMIIH.




8. YcTaHOBHTE COOTBETCTBHE MCKAY MaJICOHTOJIOTMYCCKUMHU 3PaMH U XapPaKTCPHBIMU JIsI HUX

MpU3HAKaMHU.
Jpa Ne IIpusnax

Karapxen 1. lomunupoBaHue AMHO3aBPOB.

[Taneozoit 2. biu3kue K COBPEMEHHBIM U COBPEMEHHBIE BUbI PACTEHUIN U JKUBOTHBIX.
[Iporepo3zoit 3. OTcyTcTBHE )KM3HU Ha 3eMIIE.

Kaitno30it 4. TIpeoOnananuie OTHOKIETOUHBIX OPraHU3MOB, 3aPOXKICHAE MHOTOKJIETOUHBIX.
Me3030i 5. 3apokaeHre OHOKJIETOYHBIX MUKPOOPTaHU3MOB.

Apxei 6. [TosiBiIeHrEe MHOTOOOPA3HOMW KU3HU B BOJIC U HA CYIIIE.

9. YcTaHoBHTE COOTBETCTBUC MCXKAY YUCHBIMH U HAYYHBIMH JOCTUIKCHUAMMU.

Yyenniii Ne Hay4Hoe nocTHKEHHE
P. Boine 1. OTkpBITHE MUKpOOPraHu3MoB. | 8. OcHOBaHWE TAJICOHTOJIOTHH, UIEs
JI.W. Menpieneen 2. OTKpBITHE )KUBOM KIIETKH. BIIUSTHUS KaTacTpo() Ha IBOJIIOIIHIO.
AM. Byriepos 3. OTKpBITHE sApa KISTKH. 9. UccnenoBanue pacTUTEIBHON
T. Mengenn 4. bau3koe K COBPEMEHHOMY KJICTKH, KJIIETOUHAS TEOPHUS.
MHOHATHE XUMHYECKOT'O 10. [lepuoauyeckas 3aBUCUMOCTD

XK.-b. ‘HaMapK JJIEMEHTA. CBOMCTB XMMHUUYECKHUX DJIEMEHTOB OT
4. Jlapun 5. OCHOBBI CTPYKTYpPHOI MX 3apsIIOB S/pa.
K. JIunnein XHMUH, CBOMCTBA BEIICCTB 11. DBOIMIOLMOHHAS TEOPHS:
A. JleBeHTyK 3aBHUCST OT PACIIONOKECHHS UX M3MEHYMBOCTH, HACTIEICTBEHHOCTH,
P. T'ykx aTOMOB B MOJIEKYyJIaX. €CTECTBEHHBIH 0TOOP.
P. Bpoyn 6. 3aKOHBI HACTIEJOBAHMS. 12. Knaccudukanus pacteHui u
K. KroBbe 7. UccnenoBaHue )KUBOTHBIX >KUBOTHBIX.
P 1lLci KJIETOK U TKaHEH, KJICTOYHAs 13. DBOMIOLMOHHAS TEOPUS:

- —_JICHAICH Teopusl. CTpeMJICHHE K COBEPIICHCTBOBAHUIO,
T. llsanu yIpaxHeHHe, HacleT0BaHHe.

10. BH6epI/ITe, K Kakou KaTCropuu OTHOCATCH IICPCUNUCIICHHBIC ITTIOHATHUS.

Kareropusi | Ne IHousiTus
DKCIIEpUMEHT 1. JInHMM MarHUTHOTO TOJISI.
SIBnienue 2. [lony4eHue IIEKTPOIHEPTUN HA DIIEKTPOCTAHIUH.
Mopneinb 3. Uzyuenue 3aBucumoctd DJIC MHAYKIUU OT CKOPOCTHU ABMXKECHHUS
Teopus MarHuTa OTHOCUTEIbHO KaTYIIKH.
IIpumenenue 4. DneKTpoOMarHuTHAsT MHIYKIIHSI.
Ipu6op 5. Amniepmerp.
6. DIeKTpogMHAMUKA.

CﬂenaﬁTe PUCYHKH, COOTBETCTBYIOIHC IIPCIIIOKCHHBIM HAa3BAHUSM.

HWHIAYKIUH.

1. Ompir ®apaznes 10 dSIEKTPOMArHUTHOU

2. U3mepenue cuiiel Apxumena,
JICUCTBYIOLLIEH Ha TEJIO B BOJE.

3. [NapaukoBbIit A3pHeKT.

4. I'paden.

5. Ctpoenue ComnHua.

6. Llukn HayyHOTrO MO3HaHusA A. DUHIITEWHA.

3.3. MeTtoanueckue ykazaHus IO MMPOBEACHUIO TIPOIIETYPHI TEKYIIETO KOHTPOJIIS

1. Texymuuii KOHTPOJIb IPOBOJAUTCS Ha MPOTSHKEHUH BCETO CEMECTpa.

2. Coop, 0OpaboTKa M OIICHWBAaHUE PE3YJLTATOB TEKYIIETO KOHTPOJSI MPOBOMASTCS IMPEIo1aBa-
TCJICM, BCAYIIUM OUCHUIUINHY.




3. IlpenwsiBneHNEe pe3ynbTaTOB OIICHUBAHHS OCYIIECTBISETCS B TEUEHHWE HEACNH IMOoCIe

MIPOBEICHUS] KOHTPOJIBHOTO MEPOTIPUSITHSL.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS YUUTHIBAIOTCS B PEHTHHTE MO TUCIUTUINHE.

5. Bce marepuainbl, MOTy4YeHHBIE OT OOYYAIONIMXCS B XOJE TEKYIIEro KOHTPOJS (KOHTPOJIbHAS
paboTa, IUKTAHT, TECT, OpPraHU3alus TUCKYCCHH, KPYTJIOro CToja, JOKIaj, pedepar, oTder
1o 1a00paTOPHOH paboTe, OTUET MO MEAATOTHYECKON MPAKTHKE H T.I1.), JOJDKHBI XPAHUTHCS B
TEYEHHUE TEKYILET0 ceMecTpa Ha Kadeapax.

6. CunraTh, 4YTO TMOJIOKUTEIbHBIE PE3YJIbTATHl TEKYIIETO KOHTPOJS CBHIETEIBCTBYIOT 00
YCIEHOM TIporiecce (POPMUPOBAHMS YKA3aHHBIX KOMITETEHIINI U MHIUKATOPOB JOCTUKCHHS
KOMITETCHIIMH (9TaroB (GOPMUPOBAHKS KOMITETCHIIUHN ).

&

4. Conep:xaHne OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTAIUU U
KPUTEPHH UX OLlEHUBAHUSA

4.1. [TpomMexxyTOYHAs aTTECTALUS TIPOBOUTCS B BUJIC 3a4eTa.
4.2. ConmepkaHue OIICHOYHOTO cpenctBa. I[IpoBepsieMble KOMIIETEHIIMM W WHIAUKATOPHI
noctmkenus kommnetenmuii: YK-1: UVK-1.1., UYK-1.2., UYK-1.3.

Ilpumepnvie eonpocel u 3ad0anua K 3auemy. 3auem CTAaBUTCS aBTOMATUYECKH, €CIM CPEIHUUN
0amn CTylneHTa HE MEHbIEe 3 M CTYIEHT UMEET TETPaab C aKKypaTHBIMU COOCMBEHHOPYUHO
0hOpPMIICHHBIMA KOHCIIEKTAaMH BCEX JIEKIMH, NPAKTUYECKUX 3aHATHH W 3aJaHui s
camocTosTenbHO  paboThl. CTyAeHThl, HaOpaBIIME HEAOCTATOYHOE KOJIWYECTBO Oaios,
JIOJKHBI HAIMCaTh KOHTPOJIbHBbIE paboThl. MakcHMaiabHOE KOJMYECTBO OayioB 3a OJHY
KOHTPOJIbHYIO — 5. 3adanue: BbIYUYUTh U MUCBMEHHO PACKPBITh CYTh MEPEUUCICHHBIX MOHATUN
(matp ompejeneHue, CAENAaTh aKKYpaTHBIM PUCYHOK C TMOSICHEHUSIMU, HAlKMCaTb HEOOXOIUMBIE

dbopMyIb).

KonTpouabHnas padora 1
EcrecTBeHHOHAYYHOE MBIILICHHE.
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETHUECKOH TEOpHH.
OmneiT @apajes 0o IEKTPOIIU3Y.
Karonusie nyun.

Oneit Tonmena-CrroapTa.
Wnrepdepennus.

PenTrenosckue myuu.

CocTtaB pagHoaKTUBHOTO H3ITyUEHHS.
dortordpexr.

10. Mogens atroma Pesepdopaa.

©CoNoORA~WDNE

KonTposabHnas paéora 2
IToctynars! bopa.

IIpyHIMO TOTIOJHUTETBHOCTH.
[IpyHIMO NIPUYUHHOCTH.
Hyxnonst.

M3oTomsL.

Snepuas peaxuus.

Tunel B3auMoeiCTBUSL.
Krnaccudukarms s3neMeHTapHBIX YacTHUII.
JlenToHBI.

ATIpOHEIL.

Coo~NoupwnE

[EEN

Kontpoasnas padora 3

CBoiicTBa IPOCTPAHCTBA.

CBoiicTBa BpeMEHHU.

EBknuoBa reomerpus.

HeesximnioBa reomerpusi.
l'eonentpuyeckas cucrema Mupa.
I'enmonienTpryueckas cuctemMa Mupa.
IIpunuun otHocuTenbHOCTH [ anmes.

Nogk~wpe



8. 3akoH cioxeHus ckopoctei [anmes.
9. TI'paHUIBI IPUIMEHUMOCTH KJIACCHYECKUX MPEACTABICHUH O IIPOCTPAHCTBE M BPEMEHH.
10. CymecTBOBaHIE CBETOHOCHOTO d(Hpa.
Kontpoasnas padora 4
OmbiT MaiikenbcoHa.
Teopust OTHOCUTENBHOCTH.
CrneuunanbHasi TEOPHs OTHOCHTEILHOCTH.
OO1mast TeopHsi OTHOCUTEILHOCTH.
[ocrynater CTO: mocTynaT OTHOCUTENEHOCTH.
[ocrynater CTO: mocTynaT WHBAPHAHTHOCTH CKOPOCTH CBETA.
PenstuBHCTCKOE 3aMeICHHE BPEMEHH.
PenstuBHCTCKOE COKpaleHUE Pa3MEPOB.
[Ipeobpazosanus Jlopenma.
OkcrepumenTanbHOE moaTBepxkaeane CTO.

Com~NourwNnE

[EEN

Kontpoasnas pa6ora 5
I'enmoneHTpudeckas cucremMa MHupa.
3aKoH cioxeHus ckopocreit ["ammes.
3axons! HproTOHA.

3axoH BcemupHOTro TAroTeHHUS.
BbpoyHOBCKOE BUXKEHUE.
[InanerapHas Moaens aroma Pesepdopna.
WurepdepeHuus u tudpaxius cBeTa.
OJEeKTPOH.

Hyxnonsl.

CocTaB paJHOaKTUBHOTO U3ITy4EHHS.

Bonpocui k 3auemy

Com~NouprwNnpE

[EEN

1. Cmanoenenue ecmecmsennonaylmoﬁ KapmuHbl Mupa.
1.1. HaquOQ nosnanue seneHuLl npupodbl. Cmanoenenue HAYYHO2O €eCmeCcn603HAHUAL.

Hayunoe nosnanue aenenuti npupoovi.

1) Wctopusi OTKPBITHUS U UCCIICIOBAHUSI MATHUTOB M MArHUTHOTO TIOJIS.

2) CoBpeMeHHBIE MIPE/ICTABICHHS O MATHUTHOM I10JI€ ¥ €r0 POJIH B J)KU3HU Ha 3emie.
3) MaruuTHO€ TI0JIe ¥ COBPEMEHHBIC TEXHOJIOTHH.

Cmanosenenue HayuHo20 ecmecmeo3HaHUs.
1) Bapoxnenue HayuHbix 3Hauuii (IV-1I TiC. 10 H.3.).
2) HavanpHblii 9Tan pa3Butst anTudHOM HaykH (I ThIC. 10 H.3.).
3) EcrecTBO3HaHUE APUCTOTEIISL.
4) EctectBo3nanue B [1I-1 B 10 H.3. (3JUTMHCKUI IEpHO).
5) EctectBo3nanue B I-11 B 10 H.3. (TpeKO-pHUMCKHil TEPHO.T).
1.2. Ecmecmeosnanue ¢ Cpeonue eexa u Hosoe epems. Dxcnepumenmanbrhoe ecmecmeosHauue.
Ecmecmeosznanue 18-19 gexos
Ecmecmeosznanue 6 Cpeonue sexa u Hogoe spems. Ixchepumenmanvrhoe ecmecmeosHanue.
1) Penuruo3Hslii 3Tan pa3BUTHsI ecTecTBO3HAHMUS. CXONACTHUYECKUI THIT MBIIILICHHS.
2) Ipeamnocbutku 1 0COOCHHOCTH Pa3BUTHSI HAYKH CPeIHEBEKOBOro BocToka.
3) EctrectBo3nanme smoxu Bospokaenus. Hayunas peBomorust Konepauka.
4) Bopn0a 3a reroneHTprYecKyto cucremy mupa. Jlx. Bpyno, 1. Kerurep.
5) Pa3BrTHE TEXHUKH B TIEPHO]T CPETHEBEKOBbS — IPETIOCHUIKA SKCIIEPHMEHTAIBHOTO €CTECTBO3HAHHSL.
6) Metonomnorus I'. Tamunest.
7) EcrecTBeHHOHayuHBIe HccnenoBanus 1. HeroToHa.
8) BaxHeiiine OTKPBITHSI eCTeCTBO3HAHUs 16-18 BEKOB.
Ecmecmesosznanue 18-19 gexos.
1) OTkpeiTHe TIONEBOW GopMbl MaTepuu. HakorsieHue (akToB B 00JACTH AJIEKTPUYECTBA U
marHetusma. Y. ['mnsbept, O. I'epuxe u ap. 3akon L. Kysnona.
2) Teopust 3MEKTPOMArHUTHOTO TOJIsA. DaKThl O B3aMMOCBS3H AJICKTPUYECTBA M MarHeTU3Ma,
nonydennsle J{. Aparo, I'.-X. Opcrenom, A.-M. Amnepom. Pabotsr M. Dapanes, Teopus
x. Makcsenna.



3) CraHOBICHUE KIIACCUYECKON TEPMOJMHAMHKH. B3risimel Ha mpupony teruia ot JpeBHeit
I'pertun no P. Maiiepa u [Ix. Jxoyns.
4) 3aKOH COXpaHEHHs SHEPTHH, TEIIOBBIC MAIIHHBI.
2. Coepemennule npedcmasieHus 0 MUKpoMupe.
2.1. Ecmecmgennble  HAyKu 6  OJ#CU3HU  COBpeMeHHo2o  obwecmea.  Pazeumue
amomMucmuyecKux npeocmaegieHull.

Ecmecmeennvlie HayKu 8 JCU3HU COBPEMEHHO20 00ujecmaa.

1) EcrecTBeHHBIC, TEXHUYECKUE, TYMAHUTAPHBIC HAYKH.

2) EnyHCTBO MUpa npUpO/IbL.

3) UnTerparus HayK.

4) EcTecTBeHHOHAYYHOE MBIIILICHHE.

5) HayuHbIii METO/1 MO3HAHUS.

6) Posib ecTecTBeHHOHAYYHBIX TOCTHKECHHI B UCTOPHU M KOHKPETHOM JKM3HHU YEIJIOBEKa.
7) [Ipeamer ecTecTBO3HAHUSL.

Paszsumue amomucmuueckux npeocmasnenui.
1) 3apokaeHrEe aTOMUCTUIECKUX TPEICTABICHNUIN B aHTUYHOM HayKe.
2) Atomucruka B HoBom BpeMeHH.
3) Pa3BuTHe aTOMHCTHYECKHX MPEICTABICHHUI B COBPEMCHHOM HayKe.
4) TIpsiMoe OJTBEPIKACHUE UICH aTOMU3MA.
5) MoneKyIsIpHO-KMHETHIECKAs TCOPHSL.
2.2. Cmpoenue amoma.
1) HccnemoBanue SBICHUS JIEKTPOJIU3A.
2) Karomubie ay4n.
3) DieKTpOHHAs TEOPUsT METAJLIOB.
4) Teopuu CBETOBBIX SIBIICHHH.
5) PeHTreHOBCKHUE JTy4H.
6) OTKpbITHE PaTHOAKTHBHOCTH.
7) InanerapHas MOJIENIb aTOMA.
8) IIpoTrBOpeuns naaHeTapHOU (SAEpHOI) MOETH.
9) Atom Pezepdopna-bopa.
10) IIpuHIMIT COOTBETCTBUS.
11) BosHOBBIE CBOWCTBA BEIECTBA.
12) Tabnuna J1.11. Menneneesa.
13) TIpuHIHIT OTIOTHUTETbHOCTH.
2.3. Cmpoenue amomHo2o aopa.
1) Hyxusonsl. DHeprus cBsi3u siapa. Jedexr macc.
2) [enenue siaep.
3) Heynpasisiemast siiepHast [ierHasi peaKIiius.
4) Yupasisemas sifiepHasi [erHast PeaKiusl.
5) PagnoakTrBHOE H3ITy4EeHUE.
6) TepMosiiepHBIii CHHTES.
7) BnusiHue pagquoakTHBHBIX M3Iy4eHHH Ha OMOJIOTUYECKHE CHCTEMBI.
2.4. Onemenmapmvle uacmuyol.
1) Tunbl B3aUMOICHCTBUSI.
2) YacTuIlsl ¥ aHTHYACTHIIBL.
3) Knaccugukanus 3neMeHTapHbIX YacTHII.
4) CtanmapTHas MOJEIb.
5) [IBmwKeHne U B3aUMO/ICHCTBUE DIIEMEHTAPHBIX YaCTHII.
6) Bousbrioit Anponnsrit Kosaiinep.
3. Cospemennvie npedcmagienus 0 MaKpo- u mezamupe.
3.1. Knaccuueckue npedcmasnenus o npocmpancmee u pemeHu.
1) OObIIeHHOE TOHUMAHKUE IPOCTPAHCTBA M BPEMCHH.



2) Tomonoruyeckue U METpUIECKUE XapaKTEePUCTHKH MPOCTPAHCTBA H BPEMEHH.

3) Ucropus npencraBieHuit 0 MpoCTpaHCTBE.

4) EBKIHI0Ba TEOMETPHSL.

5) HeeBrunoBa reomeTpusi.

6) Kiaccuueckue mpecTaBieHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHuIpl IPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHHMIA; Tpobdaema s¢upa.

8) IpuHIKIT OTHOCUTENLHOCTH ["auies u Teopus 3JIeKTPOANHAMUKN MakcBesia.
3.2. Cneyuanvhas meopusi OMHOCUMENbHOCTIU.

1) pennockuiku noctpoenus: CTO.

2) ITocrymater CTO.

3) OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.

4) PesITUBUCTCKOE 3aMe JICHHE BPEMCHHU.

5) OTHOCHTEIILHOCTD MPOCTPAHCTBEHHBIX PACCTOSIHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.

7) IIpeobpasoBanus JlopeHia.

8) Onruueckuii a3 dext ortepa.

9) DieKTPOMArHUTHOE TIOJIE.

10) DkcrepuMeHTaIbHOE 000CHOBAHUE PEIIATHBHUCTCKOTO 3aME/JICHHUS BPEMCHH.
3.3. Obwasn meopusi omHoCUMENLHOCHU.

1) 3akons! Keriepa.

2) 3akoH BceMHpPHOTO TATOTEHUS.

3) UnepTHas ¥ rpaBUTAIIMOHHAS MACCHI.

4) TIpUHIUIT S5KBUBAJICHTHOCTH.

5) I'paBuTaloHHOE TIOJE.

6) Ioustre 06 OTO.

7) lpoctpancteo B OTO.

8) CneacrBus OTO.
4. bBuonozuueckan kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. 2Kuznw. Jeontoyuonnas meopus.

Kuszne.

1) Otnrume )UBOTO OT HEXKUBOTO. BelecTBeHHAs OCHOBA YKU3HHU.

2) KoHuernuy BO3HUKHOBEHHUS JKH3HU Ha 3eMIIe.

3) Havauio xwu3nu Ha 3emie. Y ciioBrst Ha 3emite Tipy BO3HMKHOBeHMH u3HH. Teopust A.W. Onapuna.
4) CtpoeHHe 1 Pa3HOBUIHOCTH KIIETOK, HCTOPHSI CO3IaHHsI KIIETOUHOM TCOPHH.

DB0NOYUOHHASL MEOPUs.
1) Cranosnenue uzei sposrorun (K. JTunneit, XK.-b. Jlamapk, XK. brodhdomn).
2) DOBomrounonHas teopust Y. JlapBuHa.
3) I'enernka. 3akoHbl HacenoBaHus ['. Menyens.
4) T1aneoHTOIOTUUECKHE IPbI IBOITIOIHH.
4.2. Buocghepa, Hoocpepa u yusuruzayus. Camoopeanuzayus u CUHepeemuKda.
1) Pa3zBuTHE 3KOCHCTEM, HX OCOOCHHOCTH M UEPAPXHSL.
2) 3aKOHBI 3KOJIOTUH, TIPUMEPBI TPOSBICHHS.
3) buocdepa: rpanunsl 6uocdepsl, yuenue B.11. BepHanckoro.
4) Hoocdepa: yuenne B.1. Bepuaackoro.
5) [NoHsATHS caMOOPTraHU3aUH U CHHEPTETHKH.
4.3. Xumuyeckue KOHYenyuu: 260MOYUsS XuMuu, cospemennas xumus. Ecmecmeennonayunvie
acnekmul 9KOA02UU.

Xumuueckue Konyenyuu: 360110Yus XUMUU, COBPEMEHHAS XUMUSL.

1) DBosonKsS XUMHUYECKUX 3HAHUM.

2) CoBpeMeHHbII cuHTe3. KaTanus.

3) Xumuueckuii cocTaB 000I09eK 3EeMITH.

4) TIpupoaHbIe 3amackl CHIPbs: HEOPraHMUECKOE, OPraHMYECKOE CHIPhHE.



5) CoBpeMeHHBIE U TIEPCIIEKTUBHBIC MATEPUAIIBL.

Ecmecmeennonayunvie acnekmul 3K0102ul.
1) I'moGanbHbBIE KATaCTPOMBI K SBOJIFOLIHSL.
2) Kiiumat mporuioro, HaCTOSIIEro U OyaAyILEero.
3) IMapuukoseiit 3 dexr. Kucmorusie ocaaku. O30HOBBIE ABIPHI.
4) TIpo0GieMbl SHEPrOCOCPEIKECHHUSL.
5. Acmpogpuzuueckas kapmuna mupa.
5.1. Bcenennas.
1) l'umoTe3a BonbIoro B3peiBa (XPOHOIOTHS).
2) O6ocHoBaHKE TUTIOTE3bI Bobioro B3peiBa: 3akoH D. Xab0:1a, pelIMKTOBOE U3IyUYCHHUE.
3) IporcxoxaeHne XUMHYCCKUX DJIEMEHTOB BO BeemeHHOM.
4) CTpyKTypa Merammpa.
5.2. Conneunas cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUU COTHEUHON CHCTEMBI.
2) CognHire.

3) I1naneTh! 3eMHOM TPYIIIIHL.

4) TInaHeThI-TUTaHThI.

5) Mautbie Tena COTHEYHOM CHCTEMBI.

36e30u1.

1) Pa3mepsl 1 Macca 3BE3/I.

2) Paccrosinue 0 3Be3]1.

3) Poxxenue 3Be311.

4) XuMHUUYECKHIA COCTAB 3BE3].

5) Dueprust 3Be31.

6) DTarsl 3BOIONUH 3BE3/] PA3IMIHON MACCHI.

7) DBOTIOIUS XUMUYECKUX 3JICMEHTOB BO BCeeHHOM 1 %KU3Hb 3BE3/I.

Ilpakmuueckoe 3adanue: TIOATOTOBUTH IPE3EHTALIMIO IO OJHOMY U3  BOIIPOCOB,
pPacCMOTPEHHBIX Ha MPaKTUYECKHX 3aHATHUSIX, cojaepkamlyro He MeHee 10 mHOOpMaTHBHBIX
clIalgoB.

4.3. Kputepun orieHUBaHUS
3ayer BBICTABISIETCS MO pe3yibTaTaM pedTuHra. Ecim oOydaromuiicss Habpai HelocTaToOYyHOe
KOJIMYECTBO 0AJUIOB, TO OH CIAeT 3ayeT.

HIxaJjia oneHUBaHHUA AJI4 3aUeTa

YpoBHHU %

OCBOEHMHS AKaneMud| OCBOEHUsI
HHIUKATOPOB OcHOBHbIE NPU3HAKH BbIJIeJI€HUS] YPOBHSI eckast (peiiTHHT
JAOCTHIKEHHST OLIEHKA oBasi
KOMIIeTECHIM I OLICHKA)
Cdopmuposan | CTyleHT MOKa3all JOCTaTOYHO TPOYHBIC 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TOJIO)KEHUH y4eOHOM JMCIUIUINHBI,
YMEHUE CaMOCTOSITENIbHO pellaTh KOHKPETHbIE
MIpaKkTHUYECKUE  3aJ1a4H, IIPEAYCMOTPEHHBIE
paGoueii mporpamMMmol, OpPHEHTHUPOBATHCS B
PEKOMEHJIOBaHHOM  CIIPaBOYHOM  JIMTEPATYDE,
yMe€eT  IpaBUJIBHO  OLICHUTh  IOJIyYCHHBIE

PE3YJIbTATHI.
He [Ipu oTBeTE BBHIIBIIIUCH CYILIECTBEHHbBIE MPOOETHI B He MmeHee 50
chopMuUpOBaH | 3HAHWSIX ~ OCHOBHBIX  TIOJIOKEHWM  Y4eOHOHW | 3a4TeHO
JUCLUIIIVHBI, HEYMEHUE c MIOMOIIBIO

IpenojaBaTelisi MONYYUTh NPABUIbHOE peElIeHHe




KOHKPETHOM TPAaKTUYECKOW 3aJayd U3 4YHcia
MpeyCMOTPEHHBIX paboueil mporpaMmoil yueOHon
JWCUUIUINHBL

4.4. Meronuueckue ykazaHus M0 IPOBEICHHUIO MPOIeAyphbl IPOMEKYTOYHON aTTeCTalluu

1.

Cpoku MpoBeZICHUsI MPOIEIyphbl OIICHWBAHUS: Ha TOCJIEAHEM 3aHATUH Mo mpeamery. Eciun
oOyJaromuiicss Mo pesyjabTaTaM PEUTHHTOBOI CHUCTEMbl HE HAaOMpaeT HYKHOE KOJUYECTBO
0aJuIoB, TO CAAET 3a4€T COrJIACHO TPEOOBAHUSM.

. COop, oOpaboTka M OILICHHBAHHE DPE3YJIbTATOB MPOMEKYTOUHOM aTTECTallMM MPOBOIAUTCS

MPENOJABATENIEM, BEAYIIIUM JUCLUIUINHY.

. HpeI[BHBJIeHI/Ie PE3YIbTAaTOB OLCHUBAHHUA OCYHICCTBIIACTCA: 110 OKOHYaHUMW OTBCTA CTYACHTA U

(bHKCI/IpyeTCH B 3a4CTHOM KHHIKKE U SKBaMeHaHHOHHOfI BCAOMOCTH.

. HpI/I HaJIn4Yuy IMMHUCBMCHHBIX OTBCTOB 06yqa}om1/1xcs1, IMOJIYUYCHHBIX B XO/€ BKSaMeHaHHOHHOﬁ

CECCHH, MAaTCPHUAJIbl XPAaHATCS B TCUCHUEC MECsLla ITOCJIC 3aBEPIICHUA CCCCHUU HAa Ka(bGI[an.

. IlopsinoK BBHIMOJIHEHMSI M 3alUThl KypcOBOW paboThl periiaMmeHTHUpoBaH «llosoxxeHuem o

KypcoBoit padore ®I'BOY BO «I'na3oBckuil rocyqapcTBEHHbIN Ne1aroruyeckuii HHCTUTYT
nmenu B.I'. Koponenkoy.

. C‘{I/ITaTb, YTO HOJIOKUTCIIBHBIC PE3YJIIbTATHI IIPOMEIKYTOUHOTO KOHTPOJIA CBUACTCIILCTBYOT 00

YCIEITHOM TIporiecce (POPMHUPOBAHUS YKA3aHHBIX KOMITICTCHIIUN U HHIUKATOPOB JOCTHIKCHUS
KOMITETCHIIMH (3TaroB (hOPMUPOBAHHS KOMITCTCHIIHN ).

5. Coeprxxanue OlIeHOYHBIX CPeICTB I MPOBEePKU cGOPMUPOBAHHOCTH
KOMIIETEHIUH M HHANKATOPOB JOCTHKEHHUS KOMIIETEHIUH
(MOCTUTOTOBBII KOHTPOJIb) U KPUTEPUHU UX OLICHUBAHMSA

3apanust AJsl IPOBEPKH KOMIETEHIUH U HHIMKATOPOB H0CTHKeHHsI KoMmmeTeHnun: YK-1:
NUVYK-1.1., UYK-1.2., UYK-1.3.

Kong xommerenuuun | YK-1

dopMynHrpoBKa CrocobeH OCYIIECTBIISITh TIOWCK, KPUTHYECKUW aHadu3 M CHUHTE3

KOMIICTCHITHH nHQOpMANINY, TPUMEHITh CUCTEMHBIH IOAXOM JJISl  PEIICHHS
MOCTABJICHHBIX 3a7a4

Nupukarop NYK-1.1. JlemoHCTpupyeT 3HaHHE€ OCOOEHHOCTEH CHCTEMHOTO H

TOCTHKCHUS KPUTHUYECKOTO MBINUICHHUS, apTYMEHTHPOBAHHO (DOPMHUPYET COOCTBEHHOE

KOMITETEHIINH CYXJIEHUE U OLIEHKY UH(OpMAINH, TPUHUMAET 00OCHOBAHHOE PEIlICHHE.

NVYK-1.2. [Ipumensier noruueckue GopMbl U MPOLETYPHl, CIOCOOEH K
pediekcu 1Mo TMOBOAY COOCTBEHHOM W YYKOH MBICIUTEIHHON
JEATEIBHOCTH.

NVYK-1.3. Ananu3upyer UCTOUYHUKN MHPOPMAIUH C LEIbIO BBISBICHUS
UX MPOTUBOPEUYUI U MIOUCKA JOCTOBEPHBIX CYKIACHHM.

Bpewmst BoinonHeHus 3aaanuit: He 6oee 30 MUHYT
1.

Huxkonait Konepuuk npeanoxxun mojenb COHEUHOM CUCTEMBI, KOTOpasi Ha3bIBAETCSL:
a) TeOIEHTPUYIECKas;

0) reJIMoIeHTpHYECKas;

B) aHTPOIIOLEHTPUYECKas;

T') raJlakTH4YecKasl.

. KBaHTOM CBeTa sBIsSCTCS:

a) DJIEKTPOH;
0) anpoH;

B) (OTOH;

T) JTEITOH.

. [locTynate cnenuanbHON TEOPUU OTHOCUTEIHLHOCTH CPOPMYITHPOBAI:

a) M. ®apaneii;



0) I'. 'anunei;
B) U. HpioTOH;
r) A. DUHIITEHH.

4. Konnenusi, B COOTBETCTBUHU ¢ KOTOPOM *KU3HL HA 3eMJie 3apOArIach OJaroaaps 3aHECCHHIO
13 KOCMOCA, Ha3bIBAETCS:
a) Teopusl NaHCIIEPMUU;
0) Teopusi CaMOIIPOU3BOJILHOTO 3aPOXKACHUS;
B) TeOpHsi OMOXUMUYECKON IBOIIOLINH;
I') KpEalMOHU3M.
5. HauGounpiryto yacTh BelecTBa BO BeeneHHON COCTAaBISIIOT B DJIEMEHTA:
a) KpEMHUH U YIIIepoJ;
0) yriiepoja u BOJOpPOSI;
B) KUCJIOPOJ U T'ENNii;
') BOAOPOJ U TeIH.
6. YcTaHOBUTE COOTBETCTBUE MEXIY KAPTUHAMU MUPA U 3aKOHAMM, IPUHLAIIAMM:
1 | Mexanuueckas a) | [lpunnun neonpenenennoctu ['eiizendepra
2 | DnexTpoaMHaAMHYecKas 0) | 3akon BcemupHOro TATOTEHMS
3 | PensituBucTCKAast B) | 3aKOH JIGKTPOMArHUTHOW MHAYKLIUU
4 | KBaHTOBO-CTaTUCTHYECKASI r) | IlocTynaTel cnenualbHON TEOPUH OTHOCUTEIBHOCTH
7. YcTaHOBUTE COOTBETCTBUE MEXKIY YUCHBIMU U HAYYHBIMU JOCTHKECHUSIMU:
1 | .. MenneneeB a) | 3aKOHBI HACIEOBAHUS
2 | I'. Mennens 0) | [lepmonnueckasi 3aBUCUMOCTb CBOMCTB XUMHUYECKHUX JIEMEHTOB
OT 3aps0B siapa
3 | Y. lapBun B) | Kimaccudukanms pacreHuid u )KUBOTHBIX
4 | K. JIunnaei r) | DBOJIOIIMOHHAS TEOPHS: U3MEHUYMBOCTH, HACJIEJICTBEHHOCTb,
€CTECTBEHHBIN 0TOOD
8. Ilpakmuueckoe 3adanue. JlJia KaKI0T0 PUCYHKA BHIOEPUTE MPABUIBLHOE HA3BaHHE. YKaXKHUTE

HOMCPp PUCYHKA B CTPOKE C MOAXOAAIIUM K HCEMY HAa3BAHUCM.




Ha3zBanue Homep pucynka

OnsIT 110 Ha6J'IIO,I[6HI/IIO BHCKTPOMaFHHTHOﬁ WHAYKIUA

Mopenb aroma Pesepdopna

HI/IKII HaY4YHOT'O ITO3HAHUA

I'paden

ITapHUKOBEIH 2dheKT

HeonHOpoAHOCTH paIlnOaKTHBHOTO M3ITYIEHHUS

Moanekyna JJHK

Jenenune aToMHOrO siipa

Kurou k tecrty:

Howmep 1 2 3 | 4 | 5 6 | 7
BOMNpoca
1-6 | 1-6
Howmep 6 2-B | 2-a
B r a r
MPAaBUIILHOTO OTBETA 3-r | 3-T
4-a | 4-8B

Kittou k mpakTrueckomy 3a/laHuto (PEeUIeHUI0 MPAaKTUYECKOH 3a1a4n):

HasBanmue

Homep pucyHnka

OnbIT IO Ha6JHOI[eHI/IIO SHCKTPOMaFHHTHOﬁ HHAYKIOUN

Mopaenb aroma Pezepdopaa

]_II/IKJ'I HAaY4YHOI'O ITIO3HAHUA

I'paden

[TapHukoBbIid 3 dexT

HeoHOpOAHOCTE paAMOaKTUBHOTO U3TyYECHUS

Monekyna JIHK

HCHGHI/IG dTOMHOTI'O dJpa

N WO N OOl

Kputepuu onieHnBanus:

Kaxxaplit ”HAMKATOP TOCTHXKEHUSI KOMIIETEHIIMH olleHnBaeTcs B 10 6asios:
e TecroBoe 3ananue orneHrnBaercs B 10 6amo (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6asa);
e 3amaHus Ha COOTBETCTBHE OIleHUBarOTCA B 10 6ammoB (kaxaoe oreHuBaetcs 0-5 6ayioB)

5 6aIoB — MOJHOCTHIO MPABUIIBHO HaiIeHHbIE COOTBETCTBUS;
4 Ganna — TpH MPaBUIBHBIX COOTBETCTBUS,

3 Ganna — 1Ba MPaBUIIBHBIX COOTBETCTBUS;

2 Gana — OJIHO MPABUIILHO COOTBETCTBHUE;

1 Gann — OTCyTCTBHE MPaBUIIBHBIX COOTBETCTBUI;

0 6amIoB — HE MPUCTYIAJ K BBHITTOJIHEHHUIO 33]1aHNS;

e Kaxnoe npaktuyeckoe 3aganue oneHuBaercs B 10 Oamios:

10 6annoB — CTYAEHT MPaBUJIBHO BBITIOJHWII MPEJIOKEHHbIE 3aJaHUsI HA OCHOBE
W3Y4YEHHOUN TEOPHH, METOI0B, IPUEMOB, TEXHOJIOTHIA;

8 OaJIJIOB — CTYJIEHT CIIOCOOEH NMPUMEHATH MOJyYeHHbIE TEOPETUUECKUE 3HAHUS B
[IPAKTUYECKONH  J€ATENbHOCTH, pellaTh TUIHWYHBIE 337aud HAa OCHOBE
BOCIIPOU3BE/ICHUSI CTAHIAPTHBIX AaJTOPUTMOB, IIPU BBIOJHEHUU 3aJaHU
JIOMyCKAaeT HE3HAYUTEIbHbBIE OMINOKY;

6 6ayyI0B — IIPU BBITIOJTHEHHUH 3a/1aHUs JOIYIEHbI IPpyOble OUINOKY;

0 6ayI0B — CTYAEHT HE BBIMOJIHUII 3aJJaHHeE.

OI_ICHKE[ 3aBHUCUT OT NPOUCHTA BLIITOJHCHHUA BCEX 3aJIaHUii.



IIkana oueHuBanusi cGOPMHUPOBAHHOCTH KOMIIETEHIIUN U HHIUKATOPOB

JOCTHKCHHUA KOMIICTCHIIUN

YpoBHu %
OCBOCHHUSA AKkagemMmnyue
HHAUKATOPA (0B) | OCHOBHBIC IPU3HAKH BblJIeJICHUS YPOBHS cKast BBINOIHe
AOCTHKEHUH OIleHKA HH BCEX
. 3alaHui
KOMIeTeH Ui
[ToBbimeHHslid | Brimrouaer HkecTosmii ypoBeHb. YMeHHe |  OTIMYHO 90-100
(BBICOKMIN) CaMOCTOSITENIBHO ~ NPUHHUMATh  PEILIEHUE,
pemiath TpoOIeMy/3a1ady TEOPETUUECKOTO
WIM TPUKIATHOTO XapakTepa Ha OCHOBE
M3y4YCHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHIA.
bazoBsrit Bxrouaer HIDKECTOSITII ypoBeHb. |  XopoIo 70-89
CriocoO6HOCTh coOupaTb,
CHUCTEMaTH3UpPOBaTh,  AHAJIU3UPOBaTh U
IPaMOTHO HCIIOJIb30BaTh HMH(MOpPMAIHIO W3
CaMOCTOSATENBHO HaWJIEHHBIX
TEOPETUYCCKHUX UCTOYHUKOB u
WUTIOCTPUPOBATE ~ MMHU  TEOPETUUYCCKUE
MOJIOKECHUS WM OOOCHOBBIBATH IPAKTUKY
NPUMEHCHUSI.
YnosnerBoputenbH | U3liokeHHe B Tpenenax 3ajad  Kypca | YIOBIETBOP 50-69
I TEOPETUYECKOTO u NPaKTUYECKOTO |  HUTEIBHO
KOHTPOJIMPYEMOT0 MaTepHralia.
Henocratounsrit | OTcyrcTBUe npu3HakoB | Heymoeners | menee 50
YJIOBJICTBOPUTEIBHOTO YPOBHHI. OPHUTEITLHO

Cunrtarh, 4TO MOJIOKUTENBHBIE PE3Y/IbTaThl MOCTUTOTOBOTO KOHTPOJSI CBHIETEILCTBYIOT 00
yCIemHOM Tpouecce (HOpMUpPOBaHHUS KOMIETEHUMH (M) M uHAMKATOpa (OB) JIOCTHIKEHUS
KomrereHIMM (uif) (3Tama QopmupoBaHus KomreTeHuuu). Ecnu oOydaromuiics mnomydui
OILICHKY «HEYJOBIIETBOPHTEIBHO», TO CUMTATh KOMIIETEHIIMIO HE COPMHPOBAHHOW HA TAHHOM
stamne. [Ipy nonyuyeHnn oeHOK «yIOBIETBOPUTEIBHOY, «XOPOLIO» UIH «OTIMYHO» CUUTATh, YTO

npoBepsiemMasi KOMIETeHIUsl cOPMUPOBAHA Ha IOCTATOYHOM ypPOBHE.

Memoouueckue ykazanus 01 npo8epKU OCMaAmMoYHbIX 3HAHUL

1. Cpoku npoBeneHus MpoLeAypbl OLIEHUBAHUSA: 110 TpaQUKy JeKaHaTa.
2. Coop, 00OpaboTKa M OLIEHUBAHHE PE3YJIbTAaTOB IOCTUTOIOBOTO KOHTPOJIS MPOBOJUTCS
IpernoaaBaTeeM 0 PacIopsHKEHHUIO eKaHaTa.
3. IlpenbsBnenre pe3yiabTaTOB OLCHMBAHUS OCYLIECTBISETCS B TEUYEHUE HENENU Tocie
NIPOBE/ICHUSI KOHTPOJBHOTO MEPONpPHUATHS, OPOPMIISIETCS B BHIE OTYETAa M XpaHUTCS B
JIeKaHaTe B T€YCHUE BCEro Cpoka o0ydeHus o0ydaromerocs.
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