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1. Heab u 3a1aum U3ydeHHUs1 M CHUNIMHBI

1.1. Heab 1 3a71aum U3y4YeHUs JUCHUILIHHBI

Lenv oucyunnunvl — GopMUpPOBaHUE CPEACTBAMH €CTECTBEHHOHAYUYHOM KapTUHBI MUpa YHUBEP-
CAIbHON KOMIIETCHIINU, XapaKTEePU3YIOMICHCS CIIOCOOHOCTHIO OCYIIECTBIISITh MOUCK, KPUTHYE-
CKU{ aHaNu3 ¥ CUHTE3 UHPOPMAINH, TPUMEHATh CUCTEMHBIN MOIXO/ ISl PEIIEHUs IIOCTaBJICH-
HBIX 3a/1a4.

3aoauu oucyuniunol.

1) u3yunth, 0600IIUTE U CUCTEMATU3UPOBATH OCHOBHBIC MOHATHS COBPEMEHHOTO €CTECTBO3HA-
HUsl, chopMHUpOBaTH O0IIKE MPEACTABICHUS O pe3yJIbTaTaxX HCCIEAOBaHUS MUKPO-, MaKpo- U
Meramupa;

2) yCBOUTH OCHOBBI METOJ]a HAYYHOTO IMO3HAHUS, CACTEMHOT'O MO/IX0/1a, IPUHIUITBI KPUTUYECKO-
ro aHAJIM3a U CUHTe3a NHPOpMAIUY;

3) paccMOTpeTh MECTO U POJIb YeJIOBEKa B IPUPOJIE, B3AUMOCBSA3b €CTECTBEHHOHAYYHBIX U T'yMa-
HUTapHBIX 3HAHWM;

4) pa3BUTh COCOOHOCTH MPUMEHEHHUS €CTECTBEHHOHAYYHBIX 3HaHHM M yMeHu#l B mpodeccuo-
HaJIbHOM JIEATEIILHOCTH U B TOBCEIHEBHOM KU3HH;

5) bopmupoBaTh yMEHUS TPUMEHSTH JOTUYECKHe (OPMBI M TPOIEAYPHI, CIIOCOOHOCTH K pe-
(JIeKCuM 1Mo MOBOAY COOCTBEHHOW M UY>KOW MBICITMTEIHLHOU ACSITENTFHOCTH; YMEHHS aHAIH3a
HMCTOYHUKOB MH(OPMAIMH C IEJIbIO BBISBICHUS UX MPOTHUBOPEYUN M MOUCKA JTOCTOBEPHBIX
CYXIEHUI; yMeHUS (OPMYITUPOBKH COOCTBEHHBIX CYXKIACHHA W TPUHSATUS OOOCHOBAaHHBIX
pELICHHIA.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PpPeE3YyJIbTAaTOB oﬁyqe}mﬂ no JAUCHUIIJIMHE, COOTHECCHHbIX
C YCTAHOBJICHHBIMH HHAUKATOPAMH JOCTHKCHUA KOMIIeTeH il

Kox xommerenmnun | YK-1

dopMyIMpOBKa CrniocoOeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH-

KOMIIETEHIH dbopmanuu, TPUMEHATb CUCTEMHBIN MOAXOJ Ul PEIICHUs! [TOCTaBJIEH-
HBIX 3a7a4

WNupukartop NVYK-1.1. lemoHCTpHpYeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U KPUTH-

JOCTH)KEHUS YECKOT0 MBIIIIEHUS, apIyMEHTHPOBAHHO (hOPMHUPYET COOCTBEHHOE CYXK-

KOMIIETEHIIUU JICHUE 1 OLICHKY HH(OpMAaLH, IPUHUMAET 0OOCHOBAaHHOE PEIICHHE.

NYK-1.2. [Ipumensier norudeckre GopMbl U MPOLEAYPHI, CIIOCOOEH K
pedaekcun 1o MOBOAY COOCTBEHHOW M UY)KOW MBICITUTEIBHOUN JEATEb-
HOCTH.

NYK-1.3. AHanu3upyeT UCTOUHUKU MH()OPMALUH C LIEJIbI0 BBISABICHUS
MX IPOTUBOPEYUH U MTOMCKA JOCTOBEPHBIX CYKJICHHIA.

1.3. BocniuraTesibHas padora

Hanpasnenue
. Tunel 3a0a4 ®opmbl paboTHI
BOCIIUTATEIbHON paboThI

Hay4YHO-MCCJIEI0BATENbCKAs pa- | MeJarorn4eckui, BBICTYIIJICHHE C IOKJIaJJOM

00Ta o0yyaromxcs COTPOBOXKICHUS

rpakJaHCKOe BOCITUTAHUE MHTEPaKTUBHOE 00CYX/IeHHE J10KJIa-
JIOB Ha TIPAKTHYECKOM 3aHSTHU

NaTPUOTUYECKOE BOCIIUTAHUE MOJIrOTOBKA JIOKJIaJa O BKJIAJE OTe-
YECTBEHHBIX YUEHBIX M CIIOPTCMEHOB
B pa3BUTHE PU3UUECKOM KyJIbTYpHl U
cropra




1.4. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucnuiuinHa «EcTecTBeHHOHAYYHAsi KapTHHA MHUPa» OTHOCHTCS K 0053aTENIbHOW YacTH y4eOHO-
ro miaHa. TpeOoBaHUS K MPEIBAPUTEIBHON TOATOTOBKE OOYYAOIIEroCs: 3HAHHS IO (U3HKE,
XUMHU U OMOJIOTHH B 00BbEME IIKOJBHOTO Kypca. [Ipy OCBOCHMHU AMCUMUIUIMHBI HCIIOIB3YHOTCS
3HAHUS, MMOJYYCHHBIC TIPH H3y4YeHUH AucHHILINHbl «cTopus Poccum». JlucnurimHa BHOCHT
BKJIQJI B U3YyYEHUE METOJOJOTHUYECKOW YacTH TYMAaHHUTAPHBIX M €CTCCTBEHHOHAYYHBIX JIUCIIH-
TUTHH.

1.5. OcoGeHHocTH peann3anuu JUCHUUILINHBI

Jucuuninnza peannsyercs Ha pyCCKOM SI3bIKE.

2. O0beM TUCIHUILIHHBI

N3 Hux

Axkanem. B hopme
4ackl MPAaKTUYECKOMN

MOATOTOBKH

Bceero
Bun yuebHol paboThl IO cemecTpam 3a4ETHBIX
eIMHUI

OO61mas TpyJJ0€MKOCTh AUCIUTIIINHBI 2 72

CEMECTP 1
KonTakTHas paboTa ¢ npernoiaBaresiem:
AynutopHbIe 3aHATHSI (BCEro)

3aHsATUs JEKUUOHHOTO TUIIA 4
3aHATHS CEMUHAPCKOro TUMA —
[IpakTHyecKkue 3aHsATHS 2
JlaGopaTopHbie pabOThI —
KCP —

CamocrosiTenpHast paboTa 00yJaronuxcst 30

(o)}

CEMECTP 2
KonrtakTHas paboTa ¢ nmpenojaBaTesieM:
AypaurtopHsble 3aHsTHs (BCEro) 4
3aHATHS JISKIIMOHHOTO THIIA -
3aHATHS] CEMUHAPCKOTO TUTIA —
[TpakTHuecKue 3aHsTUs 4
JlaGopaTopHbie pabOThI —
KCP —
CamocrosTenbHas pabora 00yJaomuxcs 28
Bua npoMexxyToyHOM atTrecTanuu: 3auyer 4

3. Conep:xxanue IMCHUTIIAHBI

3.1. Pazesibl AMCHUNIMHBI U BU/IbI 3aHATHH (TeMaTHYeCKUi NJIaH 3aHATHH)

Pazniesibl M TEMBI JUMCHUILUIMHBI | Beero | Ayn | Jlex | Jla6 | TIp [ Cem | KCP | CP
1 cemecmp
1. Cmanosnenue ecmecmgeHHOHAYYHOU KAPMUHBL MUPA

1.1. Hayunoe mo3Hanue siBJICHUH TIPH- 6 2 2 4
ponbl. CTaHOBJEHHE HAy4HOTO €cTe-
CTBO3HAHMSL.

1.2. EcrectBo3Hanue B CpeaHue Beka 4 4
u HoBoe Bpems. DkcnepuMeHTalIbHOE
€CTECTBO3HAHUE.

1.3. EctectBo3Hanue 18-19 BexoB 4 4




2. Cospementvle npedcmasieHusi 0 MUKPOMUpeE

2.1. EcrecTBeHHbIE HayKHM B >KH3HU 1 1 1
coBpeMeHHOro obmectBa. Pa3Butne
ATOMHUCTHYECKHUX MPECTABICHUI.
2.2. Ctpoenue aToMma. 5 1 1 4
2.3. Ctpoenue aTOMHOTO siipa. 4 4
2.4. DneMeHTapHbIe YaCTHIIBI. 4 4
3. Cospemennvie npedcmagienus 0 MaKkpo- u me2amupe

3.1. Knaccudeckue mnpeacTaBICHUS O 2 2 2
MIPOCTPAHCTBE U BPEMEHHU.
3.2. CenaibHasi TeOpHst OTHOCUTEITBHOCTH. 3 3
3.3. O0masi Teopusi OTHOCUTEIIBHOCTH. 3 3

Htoro no 1 cemectpy 36 6 4 2 30

2 cemecmp
4. Buonoeuueckas kapmuna mupa. Xumuiecxkue KoOHyenyuu
4.1. Kuznab. DBOIIOIMOHHAS TEOPHUSL. 10 2 2 8
4.2. buocdepa, Hoochepa u UBHUIN3A- 4 4
uus. Camoopranusanus U CHHEpIeTHu-
Ka.
4.3. XuUMHAYECKHE KOHIIEMIIUMH: DBOJIIO- 4 4
1Sl XUMUH, COBpeMeHHast xumusl. Ecre-
CTBEHHOHAYYHBIE aCTIEKThI SKOJIOTHH.
5. Acmpouzuueckas kapmuna mupa
5.1. Bcenennasi. 7 1 1 6
5.2. Conneunas cucrema. 3Be3EbL. 7 1 1 6
3auer 4
Htoro no 2 cemecTpy 36 4 4 28
Wtoro no pucuunnune 72 10 4 6 58

3.2. 3aHATHA JEeKIHOHHOI0 THIIA
CEMECTP 1

Jlexknns 1.

Tema: EctecTBEeHHbIE HayKd B >KM3HH COBPEMEHHOro oOmiecTBa. Pa3BuTHE aTOMHCTHYECKHX
npencrasieHuid. CTpoeHne aToMa.

Kpamxas annomayusa x nexyuu.

Ecmecmeennvie HayKku 6 HcusHU COBPEMEHH020 0buecmaa.

1) EcrecTBeHHBIE, TEXHUUECKUE, T'yMaHUTAPHbIE HAYKH.

2) EnvHCTBO MMpa IPUPOJIBL.

3) UnTerpauus Hayk.

4) EcTecTBEeHHOHAYYHOE MBIIIICHHE.

5) HayuHslif METOT TO3HAHMSI.

6) Posb eCTECTBEHHOHAYUYHBIX JOCTH)KEHUN B UCTOPUM U KOHKPETHOMN XKU3HU YEJIOBEKA.
7) [IpeameT ecTecTBO3HAHUSA.

Pazeumue amomucmuueckux npedcmagnenuil.

1) 3apokneHre aTOMUCTUYECKUX MPEACTABICHUI B AHTUYHON HayKe.
2) Atomuctruka B HoBom BpemeHH.

3) Pa3BuTHE aTOMUCTHYECKUX TPE/ICTABIICHU B COBPEMEHHON HayKe.
4) IIpsimoe MOATBEPKIECHUE UIEU ATOMU3MA.

5) MonexynsapHO-KHHETUYECKAsI TEOPHSL.

Cmpoenue amoma.

1) UccnenoBanue siBIEHUS 3JIEKTPOIU3A.

2) Katonusble nyum.

3) DneKTpoHHas TEOPHs METAJIOB.

4) Teopuu CBETOBBIX SIBIICHUH.

5) PenTreHoBckue j1y4u.




Camocmoamenvnaa paboma cmyoenma no pazoeny «2. Coepemennvlie npeocmaeieHus o
MUKpoOMuUpe» oCyuiecmeniaemcsa ¢ ucnoiv3oeanuem zazpyycennvix ¢ Moodle kpamkux Kom-
cnekmog u aumepamypul uz cnucka ¢ n.5 PII/] no cnedyrwouiemy naany.
Cmpoenue amoma.

1) OTKpBITHE PAAMOAKTUBHOCTH.

2) [InanerapHasi MOZIEIIb aTOMA.

3) IlpoTuBOpeuns muaHeTapHOU (AEpHOIT) MOAEIH.

4) Atom Pesepdopna-bopa.

5) [IpuHUUI COOTBETCTBUSI.

6) BonHOBBIE CBOICTBA BEIIECTRA.

7) Ta6bmuma /.. Menpaeneena.

8) [IpuHIIUT JONOTHUTEILHOCTH.

Cmpoenue amomnozo sa0pa.

1) Hyxnonsl. Dueprus cBa3u siapa. [Jedext macc.

2) lenenue siaep.

3) Heynpasnsiemast siiepHast LIeTIHasl peaKiusl.

4) Ypasnsemas siiepHas LeMHas PeaKIHsl.

5) PagnoakTuBHOE U3IIy4YEHHUE.

6) TepMosiiepHBIii CUHTES.

7) BausitHue paavoaKTUBHBIX U3JTy4Y€HUN HAa OMOJIOTMYECKNE CUCTEMBI.
OnemenmapHuvle yacmuybwl.

1) Tunsl B3auMoaeHCTBUS.

2) YacTuisl 1 aHTHYACTHUIIBL.

3) Knaccudukarus 351ieMeHTapHBIX YaCTHIL.

4) CrangapTHas MOJIETIb.

5) JABnkeHre U B3aUMOJICUCTBUE DJIEMEHTAPHBIX YACTHII.

6) bonbmoii Anponnsiii Komnaiiaep.

Jlexmus 2.

Tema: Knaccuueckue MpeaCTaBIEHNs O IPOCTPAHCTBE U BPEMEHH.

Kpamkas annomayus x nekyuu.

1) OObIIeHHOE TOHUMAaHUE TPOCTPAHCTBA U BPEMEHH.

2) Tononoruyeckue U METPUIECKUE XapaKTEPUCTUKU ITPOCTPAHCTBA U BPEMEHH.
3) Hcropus npencraBieHuil 0 IpOCTPaHCTBE.

4) EBxiinioBa reoMeTpusl.

5) HeeBknumoBa reoMeTpus.

6) Knaccuueckue npecTaBieHHs O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHu1IBl TPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHUI; mpobiiemMa rdupa.
8) IIpuHuun oTHOCUTENBHOCTH ["anuiies U TeopHst AEKTPOAMHAMUKN MakcBea.

Camocmoamenvnaa padoma cmyoenma no paszdeiny «3. CoepemenHnvle npeocmagieHus o
MAKpO- U Me2amupey OCyuiecmeiaemcsa ¢ ucnob3oeanuem 3azpyxcennovix 6 Moodle kpamkux
KOHCneKmog u aumepamypeul u3z chucka ¢ n.5 PII/] no cnedyrwouwiemy nnany.

Cneyuanvhas meopusi OMmHOCUMENLHOCTU.

1) ITpennocsuiku nocrpoenus: CTO.

2) Iloctynater CTO.

3) OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

4) PensITUBUCTCKOE 3aMEJIEHUE BPEMEHH.

5) OTHOCUTENBHOCTh MPOCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW HMHTEPBAJ.

7) IlpeobpazoBanus JlopeHia.

8) Onrrrueckuii a3 dexr Jlormepa.

9) DeKTpOMarHuTHOE TOJIC.

10) DkcniepruMeHTaIbHOE 000CHOBAHHE PENATUBUCTCKOTO 3aMEJICHUSI BPEMEHH.



Obwas meopusi OmHOCUMENLHOCMU.

1) 3akons! Kennepa.

2) 3akoH BcemupHOro TAroTeHusl.

3) UnepTHas 1 rpaBUTAIIMOHHAS] MACCHI.
4) ITpuHIUT SKBUBAJICHTHOCTH.

5) I'paBuTaniioHHOE MOJIE.

6) [Tonstue 06 OTO.

7) IIpoctpancto B OTO.

8) Cnencteus OTO.

3.3. 3aHATHA CEMUHAPCKOI0 THIIA

VY4eOHbIM MJIaHOM HE IPETYCMOTPEHBI

3.4. [IlpakTH4ecKue 3aHATUSA
CEMECTP 1

[IpakTuueckoe 3andarue 1.

Tema: Hayunoe no3HaHue siBieHui npupoibl. CTaHOBJIEHHE HAyUYHOT'O €CTECTBO3HAHUS.

Ilepeuens 3a0anuii:

1) VsacHuTe n10ruKy Hay4HOIrO O3HAHUS SIBICHUS IIPUPOJIbI HA KOHKPETHOM IIPUMEpE.

2) KpaTko onuIinTe UCTOPUIO OTKPBITHS U MCCIEA0BAHUS MAarHUTOB U MAarHUTHOTO TOJIS, aKKy-
paTHoO cnenaﬁTe HGOGXOI[I/IMBIC HUIJUTIOCTpalu.

3) 3anuinTe COBpeMEHHbIE MPEACTABICHUS O MAarHUTHOM IoJie 3€MJIM U €ro 3HAUCHHUU IS
JKU3HU Ha 3eMJIe.

4) [IpuBeauTte nmpuMepbl MPUMEHEHHSI MATHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSAX.

Camocmoamenvnan paboma cmyoenma no pazoeny «I. Cmanoénenue ecmecmeeHHOHAYUHOU
KapmuHovl MUpa» O0CyuwieCmeisaemcs ¢ UCnonb3oeanuem 3azpyicennozo ¢ Moodle nocoous u
aumepamyput u3 cnucka (n.5 PII/]).

Cmanognenue Hay4Ho20 ecmecmeo3HaHUsL.

1) 3apoorcoenue nayunvix snanuti (IV-I1I moic. 0o n.3.). [lpeacraBbre pe3ynbTaThl U3yUYEHUST COBPE-
MEHHOTO MH(GOPMAIIMOHHOTO MPOCTPAHCTBA M0 TpobiieMe 3apoKaeHNs HaydHbIX 3HaHuil. Cre-
JaiiTe KpaTkoe CTPYKTYPHUPOBAHHOE COOOIIEHHE O €CTECTBEHHOHAYUYHBIX JOCTHXKEHHUSIX Meco-
notamuu, Erunta, Uanuu, Kuras. Ykaxxute nucnonbpb3oBaHHbIe HCTOYHUKN MHPOPMALIUH.

2) Hauanvuwiii sman pazeumusi anmuynou Hayku (I meic. 0o n.2.). IlpeacraBpTe pe3ynbTaThl
U3Y4YCHHUS] COBPEMEHHOTO HH(POPMAIMOHHOTO TMPOCTPAHCTBA, COAEPIKAIIETO CBEACHHUS O
HAYaJIbHOM dTale pa3BUTHsI aHTUYHOW Hayku. CraenaiiTe 0030p AOCTMXKEHHUH HaTypalbHON
dbunocopum, aCTPOHOMHUH, MATEMATUKH B yKa3aHHBIN mepuoa. OxapakTepu3yuTe ecTecTBEH-
HOHAYYHBIC B3MJIsIIbI 3eHOHa, [Tudaropa, [Tnarona.

3) Ecmecmeosnanue Apucmomens. IlpenctaBpTe pe3yibTaThl MOMCKAa WH(GOPMALIUU O Pa3BUTUU
WU CUCTEMAaTH3aluy 3HAHUM, MPUBEAUTE MPUMEPHI B3IJIA0B APUCTOTENS HA MPOLECC IO-
3HaHUS, ABM)KEHUE, MATEPUH U T.1.

4) Ecmecmeosnanue 6 Il11-1 6 00 n.3. (aanunckuti nepuod). OxapakTepu3yiTe T0CTUKEHUS AJCK-
canapuiickoil mkonsl: EBkanaa, Apxumena u ap. [IpuBenute KOHKpETHBIE MIPUMEPHI JOCTU-
JKEHUH y4EHBIX.

5) Ecmecmeosnanue 6 I-II 6 00 H.3. (epexo-pumckuti nepuod). Packpoiite cyTh cuctembl Mupa
KnaBous Iltonemes. Ykaxure, Kakue €CTECTBEHHOHAyUHbIE INPEACTABICHUS OTPAXKEHbI B
tpyne Tura Jlykperus Kapa «O npupose Bemein». OxapakrepusyiiTe nepro ynaaka.

Ecmecmeosznanue ¢ Cpeonue eexa u Hosoe apems. dxcnepumenmanbHoe ecmecmeosHanue.

1) Peaueuosnuiii sman paseumus ecmecmeosnanus. OxXapakTepusyiuTe U NPOWILTIOCTPUpPYITE
pPUMEPaMHU CXOJIACTHYECKUI THUIT MBIIUICHUS. Y KOKUTE MPUYUHBI yITaKa HAyKH B 3amaHou
EBporme. HazoBuTe uepThl pa3BUTHSI €CTECTBEHHBIX HAyK B MEPHOJ CPEIHEBEKOBbs. Packpoii-
T€ TMPEINOCHUIKA M 3HAUYEHHUE MOSBICHHUS YHUBEPCHUTETOB M POJIb PA3BUTHS TEXHUKU JUIS
HayKu. YKaKUTE Hay4yHble B3risiabl P. bakoHa.



2) Ilpeonocoliku u ocobeHHocmu pazsumus HayKu cpeonesekoso2o Bocmoxa. Cnenaite CTpyK-
TYypUPOBAHHBIN MO 007acTSIM 3HaHUS (MAaTEMaTHKa, ACTPOHOMUS, MEXaHUKa, MEIULIMHA U T.1.)
0030p AOCTHKEHUH apabCKUX y4eHbIX: X0ope3Mu, ABUlleHHa, Anb-bupyHnu, Yimyroek, Anbxa-
3€H U IPYTHUX.

3) Ecmecmeo3nanue snoxu Bospoowcoenus. TlpoaHanu3upyite NpearnochbUlKM U CyTh HAy4YHOU
peomtonnu H. Komepuuka. Oxapakrepusyiite (akTbl, MOCIYKHUBIIHE OCHOBOM T'€IHOICH-
TPUYECKON UJIeH, MUPOBO33peHUYeCcKoe 3HaueHue padbot H. Konepuuka.

4) bopvba 3a cenuoyenmpuieckyio cucmemy mupa. lIpoananuzupyire uuer0 MHOKECTBEHHOCTU
TUTAHETHBIX CUCTeM B OeckoHewHoi Bcenennoit ([x. BpyHo). [lalite ¢popMymTupoBKH u Mpo-
WwTtocTpupyiite pucynkamu 3akonsl M. Kemnepa. Kpatko uznoxure 6uorpaduu ydeHbIX.

5) Passumue mexHuku 8 nepuoo cpeoHeseKosbs — NPeonoCuLIKA IKCHEPUMEHMATILHO20 eCMeCcmeo-
3nanus. KOHKpEeTHBIMH pUMepaMu 0OOCHYWTE TO, YTO TEXHHKA B TIEPUO]] CPEIHEBEKOBbS OKa-
3aja BIMSHUE HA pa3BUTHE €CTECTBO3HAHUA. PaccMoTpure mpuMepbl TEXHUYECKHX JTOCTHKE-
Hui Jleonapno na Bunuu, pacKpoiTe METOI0JIOTMYECKOE 3HAUYECHUE Er0 UCCIIEIOBAaHUM.

6) Memooonoeus I'. I'anunes. OxapakTepusyuTe MpoIecc 3apoKICHUE KIACCHUYECKON MEXaHHUKH.
Haiigute onucanus uccrnenoBaHuil ['anunes U ykaxuTe UX 3HaA4UCHUE JUIs peuieHus GyHaa-
MEHTAJIBHBIX MPOOJIEM ecTecTBO3HaHUS. ONMUIINTE ero BKJIaa B CTAHOBJICHHUE UICH TeITHOLICH-
Tpu3Ma. YKaXUTe CTPYKTYypy HaAydHOTO MeTo/a mo3Hauus 1o ['. [anunero.

7) Ecmecmeennonayunvie ucciedosanus M. Horomona. OxapakTepu3ynTe eCTECTBEHHOHAYYHbBIC
uccnenoanus V. HeioToHa, TuHaMu4yeckoe 00OCHOBAaHUE TEIHOIEHTPUYECKON CUCTEMBbI MH-
pa, 3akoHbl HproTOHA.

8) Baoicneuwue omxpvimusi ecmecmgozuanus 16-18 eexos. IlpuBeaute npumMepsl UCCIETOBaAHHIMA
yuenukoB ['. Tamunes. Onummre padotsl O. Toppuueii Mo MCClIeA0BaHUI0 aTMOCHEPHOTO
JABJICHUsI, HACOCHI, CKOHCTpyHupoBaHHble O. ['epuke. YkaxxkuTe HampaBlIeHUs UCCIEIOBAHUMN,
oOecneunBire nodexy aromuctuku (P. boitne u n1p.).

Ecmecmesosznanue 18-19 gexos.

1) Omxpoimue nonesoii ghopmwr mamepuu. CuctremMaTuzupyiite MHPOPMALKIO O HAKOIUICHUU
(dakTOB B 00aCTH dJEKTpUYECTBA U MarHeTu3Mma. ChenaiTe cTpyKTypHpOBaHHBINH 0030p HC-
cnenoBanuii B 3Toit obmactu B 18-19 BB. (Y. ['mnsbept, O. I'epuke, L. Kynon u np.). Oxa-
pakTepusyiTe (PaKThl O B3aUMOCBS3H DJICKTPUUECTBA U MarHeTu3ma, mojaydeHnsie J[. Aparo,
I'.-X. Opcrenom, A.-M. Amnepom, M. @apazaeem.

2) Teopus snexkmpomacnumrnoco noas. Packpoirte cymuocts Teopun Jx. MakcBemia, onumure
OTIBITHI, OOECTICYNBILNE €€ IKCIIEPUMEHTAIbHOE 000CHOBaHUE. YKaKuTe 0COOEHHOCTH padoT
I'. 'epua.

3) Cmanosnenue knaccuueckou mepmoounamuxu. OXapakTepu3yuTe B3Il HA TPUPOAY Terl-
na, cymectBoBasime ot Jpesuen ['perun 1o P. Maiiepa u JIx. [[xoyiisd. YKaxuTe NpUYHHBI
ABOJIFOLIMU ATUX B3IJIS/10B.

4) 3akon coxpanenus dnepeuu, meniogvle mawiunel. llpencraBpTe pe3ynbTaThl OUCKa HHOP-
Maly U CTPYKTYPUPOBAHHO HU3JIOKUTE HCTOPHUIO OTKPBITHS 3aKOHA COXPAHEHMS SHEPTHUU.
[Tponabironaiite mpuMepsl U 00BSICHUTE PAaOOTY TETIOBBIX MAIIIKH.

CEMECTP 2

[IpakTuueckoe 3ansrue 1.

Tema: KuzHb. DBOMIOLMOHHAS TEOPUS.

Ilepeuenwv 3a0anuii.

1) Omauuue sncusoco om Hexcusozo. Bewjecmeennas ocnosa scuznu. llpusenure kinaccuduka-
IIUI0 HayK O >KUBOM. C HCMONBb30BAaHHEM KOHKPETHBIX MPUMEPOB PACCKAXKUTE O (PYHKITUSIX,
MPHUCYIINX JKUBBIM Opranm3Mam. llepednciinre u oxapakTepu3yruTe XUMUYCCKUE DIIEMEHTBI,
npeobiiagaroniye B AKUBBIX OpraHU3Max; HEOPraHUYECKUE MOJIEKYJIbI, OPTaHUYECKUE MOJIEKY-
JIbI, MAKPOMOJIEKYJIBL. J[aliTe eCTECTBEHHOHAYYHOE MOHATHE KU3HU.

2) Konyenyuu 6o3nuknogenus xcusnu na 3emie. [lpeacraBpTe pe3yabTaThl U3YUEHUSI COBPEMEH-
HOTO MH()OPMAIIMOHHOTO MPOCTPAHCTBA 00 HJCSX, JISKAIUX B OCHOBE KOHIICTIIIHIA KpeaIno-



HU3Ma, CIIOHTAHHOT'O 3apOKIACHMSI, CTAIlHOHAPHOTO COCTOSIHMSI, MAHCIEPMHUHU, KPAaTKO pac-
CMOTpUTE TEOPHUI0 OMOXUMUYECKOH »BoMonuu. [lepeuncnuTe yuyeHbIX, 00OCHOBABIIMX pa3-
JUYHBIC TTOJIOKESHHSI KOHIICTIITUH.

3) Hauano scuznu na 3emne. ONMUIINATE YCIOBUS HA 3eMJie IPU BOZHUKHOBEHUH JKM3HU C TOYKH
3penust Teopun A.U. Onmapuna. IIpeacraBpTe pe3ynbTaThl moucka HHpopMaAuu o (axTax,
KOTOpBIE OOBSCHSIET M HE OOBSICHSET 3Ta TEOPUSL.

4) Cmpoenue u paznoguonocmu kiemok. CTPYKTYpUPOBAHO M3JIOKHUTE UCTOPHUIO CO3TaHUS KJle-
TOYHOM TEOpWH, oOxapakTepusyiite Bkian yueHbix (A.JleBenryk, P.I'yk, P.bBbpoyH,
P. lllneiinen, T. [lIBanu u apyrux).

Camocmoamenvnasn padoma cmyoenma no pasoeny «4. buonozuueckas kapmuna mupa. Xu-
MuyecKue KOHYEenyuu» oCyueCmeaiaemca ¢ UCno1b306anuem 3azpyyncennozo ¢ Moodle noco-
ousa u numepamypul u3 cnucka (n.5 PII/]).

Kusnv. Jeonoyuonnas meopus.

1) Cmanosnenue uoeti s6onoyuu. Jlaiite NOHATHE 3BOIIOUUOHHON Teopuu. [lepeuncaure sTambl
CTAHOBJIEHUS ABOMIOUMOHHOM Teopun. Omnummre wuzaen K. Jlunnes, X.-b. Jlamapka,
XK. Broddona, nociykuBIIME Pa3BUTHIO YBOJIIOIMOHHON TEOPUH.

2) Deonoyuonnas meopus 4. /lapsuna. TlpencraBpre pe3yiabTaThl UMEIOMUXCS B HH(POpMAIIH-
OHHOM TIPOCTPAHCTBE CBEACHMI 00 3BOMONIMOHHON Teopun Y. /lapuna. HazoBure skcmepu-
MEHTaJIbHBIE (PAKTHI, JIKAIINE B OCHOBE TEOPUU IBOJIOIUHU, UX TEOPETUUECKOE OOBSICHEHNE U
IpaHuLbl IPUMEHUMOCTH.

3) I'enemuxka. 3axonwvt nacnedosanus I. Menoens. Boimenute NpeanochlIKA 3aKOHOB HAaCJEN0-
BaHUs, PACKPOUTE CYTh SKCIIEPUMEHTANILHBIX HccienoBanuil I'. Mennens, cieJTaHHbIX UM BbI-
BOJIOB U X 3HAYEHUE JIJIsl IOHUMAHUS 3BOJIIOLUH.

4) Ilaneonmonoecuueckue 3pul 260m0yuy. O4eHb KPaTKO clelaiiTe 0030p €CTECTBEHHOHAYUHBIX
MPEJICTAaBICHUI 00 SBOIOIHMH KUBBIX OPTraHU3MOB Ha 3eMIIe, BBIJEINSAS CaMOe CYIIECTBEHHOE
B pa3JIMYHbIC IMaJCOHTOJIOIMYECKHE 3Pbl (XUMHUECKUE M (PU3UUECKUE YCIOBUS, KIIOUEBBIC
W3MEHEHHUsl paCTEHUI U JKUBOTHBIX). 3aMOJIHUTE TAOJIMILy, B KOTOPOM MO Ka)KAOW U3 MaJICOH-
TOJIOTUYECKUX 3P OTMEYaeTcsl BpeMmsi, pU3nUecKre YCIoBHs Ha 3emile, XapaKTepUCTHKA KH-
BBIX OpTaHU3MOB.

buocgpepa, noocpepa u yusunuzayua. Camoopeanuzayus u cunepeemuxa.

1) Pazsumue sxocucmem, ux ocobenHocmu u uepapxus. JJaite MOHATUS SKOCUCTEMBI, TOIYJIs-
LIMY, KpyTOBOpOTa SHEPTUM, IPUBEAUTE PUMEpPHI 3KocucTeM. Hapucyiite cxemy, 1okasbiBa-
IONIYI0 UePAPXHUI0 MATEPUU: OT SJIEMEHTAPHBIX YaCTHII 10 Onochepsl.

2) 3akonwvl sxonocuu. PackpoiTe CyTh 3aKOHOB MMHUMYyMa, TOJEPAHTHOCTHU, KOHKYPEHTHOTO HC-
KJTFOUEHHsI, OCHOBHOTO 3aKoHa dKojoruu. Jlaite (hopMyIMpOBKY 3aKOHOB U MPHUBEIUTE PE3YJIb-
TaThl TIOMCKA MPUMEPOB HX TPOSIBIICHHUS, OITUCAHHBIX B Pa3IMYHBIX HCTOUYHUKAX MH()OPMAIHH.

3) buocgpepa: epanuyvr 6uocgepsi, yuenue B.H. Bepnaockozo. Ykaxute (akTopbl, 3aJaroline
rpanunbl ouocdepsl. Caenaiite pUCYHOK, IMOKa3bIBAIONINI pa3HOOOpa3ne KU3HH Ha Pa3sHBIX
PacCTOSHUSAX OT YPOBHSI MODSI.

4) Hoocghepa: yuenue B.U. Bepnaockoeo. llpuBenure cBeneHus u3 Oworpaduu ydeHoro, pac-
KpOWiTe CyTh MOJIOKEHUI ero yueHus o onochepe u Hoochepe.

5) Houamus camoopeanuszayuu u cunepeemuxy. BHUMAaTeIbHO M3YYUTE NIPUMEPHI CAaMOOPIaHU-
3alUu B KMBOW W HexkuBoH mpupoje. [Iponabmionaiite Buaeodparment wiu dotorpaduu,
MOKa3bIBAIOLIUE SIBJICHUE CAMOOpPraHU3alMK Ha MOBEPXHOCTH Macia. [Io3HakoMbTeCh C TIOHS-
THEM CHUHEPTeTHKHU. YSICHUTE B3aUMOCBS3b IMpEACTaBICHHU 00 3KocucTteMax, ouocdepe, HO-
ocdepe ¢ OHATHEM CaMOOpTaHU3aAIUH.

Xumuueckue Konyenyuu: 360110Yus XUMUU, COBPEMEHHAS XUMUSL.

1) Ssonroyusa xumuveckux 3nanuu. V3m0xnuTe UCTOPUIO Pa3BUTHS XUMUU: B JpEeBHEW HaTypdu-
nocoduu, B CpenHue Beka, oxapakrepusyiite pabots! P. boitnsa, A.M. bytieposa (cTpyKTyp-
Hasi XUMHUS), TOHATUE SBOJIIOIMOHHOM XMMHH, MPEANOCHIIKA CHUCTEMaTU3alusl 3JIEMEHTOB,
CyTh nepuoanueckoro 3akona /.M. Menneneesa.

2) Cospemennviti cunmes. Kamanuz. Ilpoananu3upyite pojib CHHTE3a B COBPEMEHHOM MUDE,
JaiTe MOHATHE U MPUBEAUTE IPUMEPHI KaTaau3a.
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3) Xumuueckuit cocmas obonouex 3emau. CXxeMaTHIECKH M300pa3nuTe AWAarpamMmy, IOKa3bIBaro-
Y10, KaKUE SJIEMEHTHI U B KaKMX KOJIMYECTBAX Mpeo0IafaloT B 3eMHOM Kope, B aTMocdepe, B
1IEJIOM Ha IJIaHETE.

4) IIpupoonvie 3anacel cvlpbs. HeopeaHuueckoe, opeaHuyeckoe cvipve. KpaTko OMMUIINTE BUIBI
CBIPBsI, €r0 MPOUCXOXKICHHE, PACCMOTPUTE MPOOIIEMY UCTOIICHUSI.

5) Cospemennvie u nepcnekmugnsvie mamepuanvl. IlpuBennte HalijeHHbIE BAaMU B HH(pOpMaIU-
OHHOM TIPOCTPAHCTBE WHTEPECHBIC TIPUMEPHI COBPEMEHHBIX U MEPCIEKTHBHBIX MATEPHUATIOB U
MIPOLIECCOB, HATIPUMED, MOJIUMEPHI, KUAKHE KPUCTAIIbI, rpadeH u T.1.

Ecmecmeennonayunvie acnekmol 3K0102UlU.

1) Iobanvuvie kamacmpoghvl u 380omoyus. TlpuBenure MpuUMEpbl KaTacTpod KOCMUYECKOTO Mac-
mrada, IPOUCXOSAIINX Ha HAIlIeH TIaHeTe B TEUCHUE €€ CYIIECTBOBAHUS, UX MPU3HAKH, JOIIC-
e 70 Hac. YKaKUTE pa3InIHbIe OOBSICHEHUS KaTacTpo(, KOTOPHIE MOYKHO HAWTH B COBPEMEH-
HOM HH(OPMAIIMOHHOM TPOCTpaHCTBE. PackpoiiTe MOHATHE IKOTOTUIECKON KaTacTpO(dHbI.

2) Knumam npownoeco, nacmosiujeco u 6yoyweeo. Oxapakrepu3yire M3MEHEHUS KJIMMaTa Ha
Hallle¥ TUIaHETe U UX MOCJIEACTBUA: NEPUO OJICNCHEHUS, MATKUM KiMMaT JlpeBHenen nu-
Bun3auu. [IpuBeauTe nmpuMepbl H3MEHEHHS KIIMMAaTa B UCTOPUH [IUBHIIU3AINAN: CPEIHEBE-
KOBas BecHa, maioe oneneHenue B EBporne. [IpuBeanTe mporHo3sl yueHsIxX Ha Oy ryiiee.

3) Ilapnukoswiti 3¢ppexm. Kucnommuvie ocaoxku. Ozonogvie Ovipbl. Ha ocHOBe WH(pOpMAaIuw,
umMmeronieiics B cetu HTEpHET, N3M0KUTE TPUYUHBI U TIOCIEICTBUS YKa3aHHBIX SIBICHUN, Me-
TOJIBI KX TIPEIOTBPAIICHHS, MEPHI TOCYIAPCTBCHHOMN TIOJTUTHKY 110 O0OpPHOE ¢ HUMH.

4) IIpobnemsr sHepeocOepedcenus. [lpuBenure mpUMepsl NEKTPOCTAHLINNA, UX JOCTOMHCTBA U
HEJ0CTaTKH, FHeproodecneueHue B Y amyptuu, ['nasose. Jlaiite moHsTHEe U NpUMEpPHI albTEp-
HATUBHBIX UICTOYHUKOB SHEPTHUU.

[IpakTuueckoe 3ansarue 2.

Tema: Becenennasa. CoitHeuHast cucTeEMa. 3BE3EL.

Ilepeuenv 3a0anuii.

1) Obwas meopuss omnocumenvHocmu. Pacckaxure, Kak Bbl MOHSUIM MPUHIUI SKBUBAJIEHTHO-
CTH, OXapakTepu3yirte mpeacrasieHus o npoctpancTse U BpeMenu B OTO. [lpuBeaure skc-
nepumMeHTaiabHoe obocHoBanue OTO.

2) ['unomesa Bonvwiozo 63pviea (xpononoeus). [lpe3eHTyiiTe pe3yabTaThl TOUCKA U CUCTEMATH-
3alMy UH(OpPMalMKU OTHOCHUTENHHO COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEICTaBICHUN O
BO3HHKHOBeHUHU Bcenennoil. M300pa3ure cxemy, MOKa3bIBAIOIIYI0 COCTOSIHUE MAaTepHu B 3a-
BHCHUMOCTH OT BPEMEHHU C MOMEeHTa bosbIioro B3phIBa.

3) ObocHosanue eunomesvl borvuioeo e3pwisa: 3axon 3. Xabbna, penukmogoe usnyyenue. Ilpen-
CTaBbTE PE3yIbTaThl OCMBICIEHU WH(pOpMaIuu 00 ontudeckoM s dexre Jomaepa u o0bsic-
HUTE Ha €r0 OCHOBE CYTh 3akoHa Xa00ma. KpaTko M3MoKUTE UCTOPHUIO OTKPHITHS H CYIIHOCTh
PEIUKTOBOTO U3TyUYEHUSI.

4) IIpoucxodcoenue xumuyeckux snemenmos 6o Bcenennoil. IlpencraBpTe pe3ynbTaThl MOUCKA U
OCMBICIICHHUsS MH(GOpMAIMK 00 SBOJIIOIMHU 3BE3]l, KOTOpas OOBSICHSIET PacHpoOCTPaHEHHOCTh
XMMHMUYECKHX 3JIEMEHTOB BO BeeneHHOM.

5) Cmpyxmypa meecamupa. llepedrncnute ypoBHU OpTaHHU3allid MaTepuu B Meramupe. O000mu-
T TIPECTaBICHHsI O MaciTadax Bo BeeneHHOM OT MUKpOMHUpa 10 MEraMupa, UCTIONb3Ysl pa3-
JIMYHbIE €TUMHULBI U3MEPEHUS (METpP, aCTPOHOMHYECKAs €JMHHIIA, CBETOBOW I'0/Jl, MapCeK).

Camocmoamenvnaa paboma cmyoenma no pasoeny «5. Acmpogusuueckas kapmuna mupa)
oCyuecmenaemcs ¢ UCnonb3oeanuem 3azpysncenno2o ¢ Moodle nocoous u numepamypor u3
cnucka (n.5 PIIJ]).

1) Cospemennvie npeocmasnenus o npoucxoxcoenuu Conneynoti cucmemwvl. KpaTko H310KUTE
pEe3yJIbTaThl MMOMCKA M CHCTEMAaTU3allui UHGOPMAIIUU O THIOTE3aX BOSHUKHOBEeHHs CoiHEed-
HOM CUCTEMBI, IIJIaHET U MabIX TeJl COTHEYHOU CHCTEMBI.

2) Coanye. Cxematudecku n3obpasute crpoerne CONHIIA, 3aMUNTUTE €r0 XUMHUYECKHIA COCTaB.



3) IInanemwr 3emnoti epynnvi. B paauycax opOuTsl 3emuin npuBeanTe pacctossaust ot ConHia 10
Mepxkypusi, Benepsl, Mapca. [lepeuncnure ux ¢usndeckre napaMmeTpsl, yCIOBUS Ha MOBEPX-
HOCTSIX TUTAHET, CITy THUKH.

4) I[Inanemoi-eueanmei. B paguycax opoutsl 3emnu npuseante paccrossHus ot Connua o FOnu-
tepa, CatypHa, Hentyna, Ypana. [lepeuncnure ux ¢gusndeckue napamerpsl, yCIOBUs HA O-
BEPXHOCTSIX TUIAHET, CITy THUKHU.

5) Manvie mena Conneunoti cucmemwl. llpenctaBbre pe3ynbTaThl MOUCKA M CHCTEMAaTHU3AIUU
uHpopMaluu o kiaccupukanuu Majibix el CONHEYHOW CUCTEMBI, JailiTe MOHITHS CITyTHUKOB
IUTAHET, aCTEPOMIOB, METEOPUTOB U APYyTrux Maybix Ten CoiaHedHol cucteMbl. OxapakTepu-
3yWTEe UX B3aMMOJIEUCTBHE C 3eMJIECH.

36e30uL.

1) Pazmepol u macca 36e30. llpuBenure npuMepsl 3Be31, YKaKUTE UX pa3Mepbl U Maccy B CpaB-
HeHuH ¢ COJTHIIEM.

2) PaccmosiHue 0o 36e30. llpuBenute mpuUMephl 3B€3]] U PACCTOSIHUS JO HUX B CBETOBBIX TOJax,
COIOCTaBbTE BPEMsl paCIPOCTPAHEHUsI CBETA OT 3BE€3Jl CO BPEMEHEM, MPOUIEIIINM OT U3BECT-
HBIX COOBITUN UCTOPHH YEIOBEUYECTBA JI0 HALITUX JHEH.

3) Pooicoenue 36e30. VI310KUTE COBPEMEHHBIE €CTECTBEHHOHAYYHBIC MPEACTaBICHUS O Tpollecce
o0pa3oBaHUs 3BE3/I.

4) Xumuuecxuti cocmae 36e30. Haiinure u 3anuimmTe CriocoObl U Pe3yJIbTaThl ONPEISICHUS XH-
MHUYECKOTO COCTaBa 3BE3/I.

5) Onepeus 36e30. ChopMynHupyiTe BEIBOJI OTHOCUTEIHLHO MPUIHHBI CBEUCHUS 3BE3I.

6) Omanwt s60m0YyUU 36€30 pasnuunol Maccel. [IpoaHanu3npyiTe BpeMs KU3HU U 3TaIlbl )KU3HU
3BE€3/] pa3IMYHON MaCCHI.

7) Deontoyusa xumuueckux snemenmos 60 Bcenennou u scuzns 36e30. O0bsICHUTE MHOT0OOpasue
XMMHYECKHUX 3JIEMEHTOB BO BceneHHo.

3.5. JIaGopaTopHbie padoThI

Y4eOHBIM MJIaHOM HE MPEYyCMOTPEHbI

3.6. KoHTpOJIb cCaMOCTOATEILHOM PadoThI

Y4eOHbIM MJIaHOM HE TPEyCMOTPEHBI

3.7. CamocTosiTeibHasA padoTa CTYACHTOB

Pexomenryembie opMBI caMOCTOSITEIbHOM pabOThI CTYJEHTOB: 1) M3yueHne KpaTKUX KOHCIIEK-
TOB M MMOCOOUs, 3arpykeHHbIX B Moodle, coocTBeHHOpYUHOE 0(hOpMIICHHE KOHCTIEKTOB B pado-
4eil TeTpaay, TuiaTenabHoe opopMIIeHHEe PUCYHKOB, TaOIuIl, (POpMyII, TEKCTa; 2) MOATOTOBKA J0-
KJa/la K MPaKTHYECKOMY 3aHATHIO (M3yYeHHE UCTOYHUKOB MH(OPMAIMH, BbIICIEHUE INIABHOTO,
aHanmu3, CUCTeMaTu3alus, (OpPMYJIHPOBKAa OCHOBHBIX MBICICH M COOCTBEHHBIX CYXKICHHIH,
oopmMmieHHE TEKCTa IOKIaga B paboueil TeTpaau, BblyYUMBaHHME, MOArOTOBKA KOMIIBIOTEPHOU
Ipe3eHTalMK); 3) HOArOTOBKA K KOHTPOJIBHOHN pabore (MOMCK HH(pOpMAIMK B KOHCIIEKTE U ApY-
I'MX Pa3JIMYHbIX HCTOYHHUKAX, KPUTUUYECKUH aHAIU3 U CUHTE3, BEIyUHBaHUE).

4. ®oH/ OLIEHOYHBIX CPEACTB

@®OC BKIIOYAET OLEHOYHBIE CPEICTBA TEKYIIETO, MPOMEKYTOYHOTO M TOCTUTOTOBOTO
koHTpous ([Ipunoxenue 1).
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5. IlepeyeHb OCHOBHOI U IONOJHUTEILHON YUeOHOM JTUTEPATYPHI,
HEe00X0AMMOI 1JIsl 0CBOCHHSI TUCHMILTHHBI

5.1. OcHoBHas qUTEpaTypa

1. I'yceiixano, M.K. Konremniun coBpeMEHHOTO €CTECTBO3HAHUS: YUEOHUK U MPAKTUKYM JUIS BY-
30B / ML.K. I'yceiixanoB. — Mocksa : M3garensctBo FOpaiit, 2024. — 465 c. — (Bricmee o6pazo-
BaHue). — ISBN 978-5-534-16462-6. — Tekcr : anextponHslii / Obpa3oBaTesbHas miatdopma
FOpaiirt [caiit]. — URL: https://urait.ru/bcode/535636 (nara obpamenus: 21.03.2025).

2. Cupunos, B.B. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHMS: yyeOHOe rmocoOue s By30B /
B.B. Cupupos, E.1. Cupugona; noxa penakuueit B.B. Ceupunosa. — Mocksa : 3narenbcTBo
FOpaiit, 2024. — 295 c. — (Boiciiee obpa3oBanue). — ISBN 978-5-534-18004-6. — Tekcr : amek-
TpoHHBIH // OOpa3oBarenbHas wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539148
(mata obpamenwus: 21.03.2025).

5.2. JlonosiHUTEIbHAS JIUTEpPaTypa

1. bopnoBckuii, I'.A. ®usznyeckue OCHOBBI €CTECTBO3HAHMs: ydueOHOE MocoOue sl By30B /
I'.A. Bopnosckuii. — Mocksa : U3gatensctBo FOpaiit, 2024. — 226 c. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-05209-1. — Tekcr : anexkrpoHHslid / O6Gpa3oBaTenbHas miaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/539792 (marta oopamenwus: 21.03.2025).

2. Kanke, B.A. KoHienuuu coBpeMEHHOTO €cTeCTBO3HaHUS: yueOHHK 11 By30B / B.A. Kanke,
JI.B. Jlykammna. — Mocksa : U3marensctBo FOpaiit, 2024. — 338 c¢. — (Bricmee oOpasoBa-
Hue). — ISBN 978-5-534-08158-9. — Tekcr : anexkrponHslid / O6Gpa3oBaTenbHas miaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/535517 (mata oopamenwus: 21.03.2025).

3. KoHnenmuu coBpeMeHHOT'O €CTeCTBO3HAHUS: yueOHUK it 6akanaBpos / B.H. JlaBpunenko [u
np.]; mox penakuumen B.H. JlaBpunenko. — Mocksa : M3gatensctBo HOpaiit, 2022. — 462 c. —
(baxanasp. [Tpuknaanoii kypc). — ISBN 978-5-9916-2368-1. — Tekcr : anekrpoHHslit // O6pa-
3oBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509292 (mata obparie-
Hus: 21.03.2025).

4. KoHIenmu COBPEMEHHOTO €CTeCTBO3HAHUS: yaeOHUK /utst By30B / C.A. Jlebenes [u mp.]; mox
obmeit penakuuerr C.A. JlebeneBa. — MockBa : MznatensctBo HOpaiit, 2024. — 374 c. —
(Bricmee obpaszoBanue). — ISBN 978-5-534-02649-8. — Tekcr : snexkrponHsiii // Obpa3oBa-
tenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535608 (nata oOparieHus:
21.03.2025).

6. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«HHTepHEeT», MpOo(eccHoHATBHBIX 023 JAHHBIX U HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YEMBIX IPH OCYLIECTBJICHUH 00pa30BaTeILHOI0
npouecca 1o THCUHUIINHE

6.1. Ilepeyenr pecypcoB HHPOPMANMOHHO-KOMMYHMKAIIMOHHON ceTn «HWHTEepHeT»,
HEeO0XO0AUMBIX /1JIs1 OCBOCHMS IV CHUTTHHBI

1. DneMeHTHI: Hay4YHO-TIOMYJIAPHBIN MpoeKT. https://elementy.ru/

2. bonbmas coBerckas >HIMKIoNeaus. Online-Bepcust http://bse.sci-lib.com/

3. Mopran «OTkpeITOe 0OpazoBaHue». EcTrecTBeHHOHAYYHAsI KApTUHA MUPA.
https://openedu.ru/course/urfu/MCS/

4. lMonynspuast Mexanwuka. https://www.popmech.ru/

6.2. IlepeueHbr He0OXOAUMBIX NPO(decCHOHANBHBIX 0a3 JaHHBIX M HMHGOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM

DJIeKTpOHHAA OoubIMoTeUHAs cucrema «IPR SMART». Pexxum JOCTyTa:
http://www.iprbookshop.ru

DnekTpoHHas oubimoreyHas cuctema «FOpait. Pexxum noctyma: https://urait.ru
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OnekTpoHHO-0nOmoTeuHast cucrtemMa «Jlaub» (pasmen «CeTeBasi 2IEKTpOHHAs OMOIHMOTEKA TIie-
Jarormyeckux By3oB»). Pexxum goctyma: https://e.lanbook.com

DnexTpoHHO-0MOIHOoTeuHas cuctema «PykoHT». Pexxum mocryma: https://lib.rucont.ru/search
Me:xBy30BCKas NeKTpoHHas Oubnuoreka. Pexxum noctymna: https://icdlib.nspu.ru/

Hayunas AIEKTPOHHAS O6ubanoTeka eLIBRARU.RU Pexnm JOCTyIIa:
https://www.elibrary.ru/defaultx.asp

HanmonaneHast 25IeKTpoHHAS qeTckas ounbnmoreka. Pesxxum moctyna: https://arch.rgdb.ru/xmlui/
HanmonaneHas anektponHas O6ubmauoreka. Pexum mocryna: https://rusneb.ru
[Ipesunenrckas oubmmoreka umenn b.H. Enprimaa. Pesxkxum noctyna: https:// www.prlib.ru

Polpred.com O630p CMMU. Pexxum noctyna: https://polpred.com

7. MeToanuyeckue yKa3aHusl U y4eOHO-MeToAM4YecKoe obecnevyeHmne
JJIS1 O0YYAKOIIMXCS 10 OCBOCHUIO TUCIUILINHBI

JlucumIuinHa pean3yeTcss B COOTBETCTBHH C YKa3aHUSAMHU «MeToandeckne peKoMeHIa-
IIUHM [0 OPTaHM3alMU 00pa30BATEIBHOTO IMPOIECCa MPU OCBOCHHU JHUCIUILIMHBD), Pa3MEIICH-
HeiMu B DMIOC uHCTHTYTA (€10S.2gpi.org).

MeTtonuyeckue peKoMeHIauu ast paboTel ¢ nHBanuaaMu u auramu ¢ OB3 pa3menieHsl
B OMOC mHCTUTYTA (€10S.2gpi.org).

8. MarepuaJibHO-TeXHUYECKasA 0a3a, IpOrpaMMHoOe o0ecreYeHue,
Heo0X0auMOoe 1151 OCYLIeCTBJICHUS 00Pa30BaTeIbHOIO0 NPoIecca 10 JUCHHILINHE

VY4eOHblil KopIryc , Ay IUTOPUHU(ST) .
[TonHBI TIEepedYeHh MaTEPUATBHO-TEXHHMUYECKOW 0a3bl M MPOTPAaMMHOTO OOCCIICUCHHS
pasmeniensl B DMOC uHCTUTYTA (€10S.2gpi.org).
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9. PeTMHI-IJIAH YCIIEBAEMOCTH MO JUCHUIIJIMHE

Konmponvuas paboma na nexyuu. 3a S MUHYT 10 KOHIIA KaXKAOH JIEKIIUM CTyJICHTaM BblJa-
ercst muctok Oymaru 4060 MM B kieTky. Ha Hem cTyneHTsl munryT (GaMmini U HOMep TpyIbl,
pucyroT MaTpuity 3x3 cMm, 3anonHsoT suerku mudpamu ot 1 g0 9. Ilpenogasarens 3aunThiBaeT 9
yTBepkaeHui. Ecimu nndopmanus, conepkaiuasics B yTBEpKICHUH, HEIOCTOBEpHA, CTYICHT 3a4ep-
KMBAeT COOTBETCTBYIOLIMI HOMEp KpecT—HakpecT. OueHka «5» — 9 npaBUIbHBIX OTBETOB, «4» — 8
NPAaBUIIBHBIX OTBETOB, «3» — 7 MPaBUJIBHBIX OTBETOB, «2» — 6 PaBUJIbHBIX OTBETOB, «1» — MeHee 6
NPaBUIIbHBIX OTBETOB.

Camocmosmenvras nucbMeHHas paboma Ha npaKkmuyeckom 3auamuu. B KOHIe mpakThye-
CKOTO 3aHATHs (HE MEHee JIByX pa3 3a CEMECTp) MPOBOJAUTCS MUChbMEHHBIN orpoc (10-20 muHyT),
NIOKA3bIBAIOLNI TOHUMAHUE CTYACHTAMU MaTepuaja JEKIUUN U MpaKkTHYecKuX 3aHsaTui. [Ipu aTom
paspemiaeTcs Mojab30BaThCs COOCTBEHHON TETPA/IbIO C KOHCIIEKTOM. Pe3ysbraT oneHuBaeTcs 1o Ts-
THOaUIbHOM mikaie. OueHka «5» — 90% npaBUIBHBIX OTBETOB, «4» — 70% MpaBUIIBHBIX OTBETOB,
«3» — 50% mpaBUIIbHBIX OTBETOB, «2» — 30% MpaBUIBLHBIX OTBETOB, « 1» — MeHee 30 % nmpaBUITHHBIX
OTBETOB.

/Jloknao. Jlokian Ha NPaKTUYECKOM 3aHSATUU OLIEHWBAETCS JBYMS OLIEHKaMH IO MSATH-
OayuIbHOM IIKaje: mepBas — 3a cofeprkaHue u opopmiieHHe («5» — pyKOMUCHBIA KOHCHEKT SICHO
CTPYKTYPHPOBAH U XOPOIIO 0QOopMIIeH B paboueil TeTpaau, «4» — pyKOIIMCHBIA KOHCIIEKT XOpO-
1m0 opopmiieH, «3» — UMEETCsl aKKyPaTHBIA PYKOIUCHBIN KOHCIIEKT, «2)» — cliellaH PyKOMMCHBIN
KOHCIIEKT, «1» — TpeACTaBIeH TEKCT B MeYaTHOH ¢opme); BTopas — 3a GOpMy MpPEICTaBICHHS
UH(pOPMALIUHU, OTBETHI Ha BOIPOCHI («5» — TOKIIAJ] CllelaH CBOMMU CIIOBaMH, JJaHbl BEPHBIE OTBE-
Thl Ha BOIPOCHI, «4» — JOKJIaJ] BbIyUYEH, JaHbl OTBETHI HA BOIPOCHI, «3» — JTOKJIaJl YACTUYHO BbI-
Y4Y€H, JaHbl OTBETHI HA BOIIPOCHI, «2» — NOKJIaJ MPOYUTAH, JaHbl OTBETHI HAa BOIIPOCHI, «1» — 1o-
KJIaJ] IPOYUTAH MO KOHCHEKTY). 3a/laHusl CTyJIEHTaM Ha MPAaKTUYECKUE 3aHATUS PACTIPEAEIIAIOTCS
TaK, YTOOBl BCE CTYAECHTHl UMEIN BO3MOYKHOCTh B TE€UEHHE CEMECTpa BBICTYIHTb C JOKJIAI0M
OJINHAKOBOE YUCIIO Pa3.

Paboma na npakmuueckom 3anamuu. BeicTaBisieTcs olleHKa MO MATHOATUTHHOMN IIKae Ha
IPAKTUYECKOM 3aHATHUU HE TOJBKO JOKJIaJ4MKaM, HO U KaXAOMY CTyAEHTY: «1» — 3agan 1 pa-
3YMHBII BOIIPOC JOKJIAQUUKY WM CIENAHO JOIOJHEHHUE, «2» — 2 BONpOCAa WM IOIOJIHEHMS,
«3» — 3 Bompoca WM JONOJHEHUs, «4» — 4 BOmpoca WK AOMOIHEHUs, «5» — 5 1 60see BoIpo-
COB U JOTIOJTHEHUH.

JIBe konmponvhvle pabomul IPOBOTCS TIOCIIE 3aBEPUICHUS JICKIUI M TIPAKTUUECKUAX 3aHs-
THiA. OLIEHUBAIOTCA MO NATHOAIIBHOM HIKaJIE.
3auem cTaBUTCSI aBTOMATUYECKH, €CIIM CPEHUM Oajl CTyJeHTa MO IUCLUUIUIMHE HE MEHbILE 3 U
CTYZEHT UMEET TeTpa/ib C aKKypaTHBIMH coOcmeeHHopyyHo OPOPMIICHHBIMH KOHCIIEKTaMH BCEX
JICKIHA, TPAKTHYECKUX 3aHATHI U 33JaHUN JUII CaMOCTOSTeNIbHON paboTsl. CTyneHTsl, Habpas-
IIM€ HEAOCTATOYHOE KOJIMYECTBO OAJUIOB, JOJDKHBI HamMcaTh KOHTPOJbHBIE paboThl. Makcu-
MaJlbHOE KOJIMYECTBO OAJIOB 3a OJHY KOHTPOJbHYIO — 5. Heo0xo1uMo BbIyYUTh U TUCHBMEHHO
PACKpBITh CYTh IEPEUNCIICHHBIX MMOHATUH (aTh ONpeNeNieHue, CAeIaTh akKKypaTHbI PUCYHOK C
MOSICHCHUSIMH, HAaITCAaTh HEOOX0IUMBbIC (POPMYIIBI).
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JIuceT perucrtpaunu u3MeHeHUd U qonoaHenui k PITJ]
(puxcupyroTcs I3MEHEHUS M JOTIOJHEHHS TIepe]] HadaloM y4eOHOTo roja,
IpY HEOOXOIUMOCTH BHECEHHSI N3MEHEHHUH Ha CJIelyIoIui roJl —
odopMIISIETCS. HOBBIH JIUCT U3MCHEHHN )

Howmep u nata

pacmopsiiu-
Howmep . TEIbHOIO
CopaepxaHue U3MEHEHUI
U3MCHCHUA OOKYMCHTA O
BHECEHUH
HM3MEHEeHMI
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[Tpunoxxenue 1

OOH/ OLIEHOYHBLIX CPEACTB I10 JUCLHUIIVIMHE
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. ®oH OLIEHOYHBIX CPEACTB IJISl TEKYILIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUHOM ATTeCTAMH M MOCTUTOrOBOr0 KOHTPOJIS MO JUCHHUILIUHE

1.1. Hactosamuit ®@onpn oueHoussix cpeacts (POC) mo mucnuminHe «EcTecTBEHHOHAay4Has
KapTHHA MUpPa» SIBISIETCS HEOTHEMJIEMBIM IMPWIOKEHHEM K paboueil mporpaMme AUCHUITIUHBI
«EcrecTtBenHOHay4Has kaptuHa mupay» (PIIJ1). Ha nanneiii @OC pacnpocTpaHsAioTCs BCE pEKBH-
3UTHI YTBEPKACHUS, nipeacTabieHubie B PI1J] o nanHoi nucuumnivze.

1.2. OueHuBanue BCeX BHUAOB KOHTPOJIS (TEKYIIETO, MPOMEXYTOYHOTO, IMOCTUTOTOBOI0) OCY-
[IECTBIIIETCS IO 5-TH Oa/IbHON IIKAJIE.

1.3. Pe3ynbpTaThl OLIEHUBAHUS TEKYIIErO0 KOHTPOJIS YUUTHIBAIOTCS B PEUTHHTE.

2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JMCUHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMU HHANKATOPAMM JOCTHKEHUSI KOMIIETeH M

Kon xommereninun | YK-1

DopMyIHpOBKa CrniocoOeH OCyIIECTBIIATh MOWUCK, KPUTHUECKUI aHAIN3 W CUHTE3 HH-

KOMIIETCHIINH dbopmanuu, TpUMEHATb CUCTEMHBIN MOAXOJ Ul PEIICHUs MMOCTaBJIECH-
HBIX 3a7a4

WNunukatop NVYK-1.1. JleMoHCTpUpYyET 3HAaHHE OCOOEHHOCTEH CHUCTEMHOIO M KPUTH-

JOCTHXKEHUS YECKOr0 MBIIIEHUs], apTyMEHTUPOBAaHHO (hOPMHUPYET COOCTBEHHOE CYXK-

KOMIIETCHIINH JIEHUE U OLIEHKY MH(OpMAaLUK, IPUHUMAET OOOCHOBAaHHOE PEIICHHE.

NYK-1.2. [Ipumensier norudeckre GopMbl U MPOLEAYPHI, CIIOCOOCH K
pediiexcun 1o MoBoy COOCTBEHHOW M UY’KOM MBICIUTENILHON JIesTeNb-
HOCTH.

NYK-1.3. AHanu3upyeTr UCTOUHUKU MH()OPMALIUH C IIENBI0 BBIABICHHS
MX IPOTUBOPEYUH U MTOMCKA JOCTOBEPHBIX CYKJICHHIA.

3. Copeprxanue OLIEHOYHBIX CPEACTB TEKYIIero KOHTPOJIS U
KpUTEepHUHU UX OLleHUBAHUA

3.1. Texyuuii KOHTPOJIb OCYILIECTBIISIETCA MPENOAABATENIEM IUCIUIUIMHBI MPHU MPOBEICHUU 3a-
HATHHA B cleaylomux GopMax: KOHTPOJIbHAs padoTa Ha JIEKIUHU, CAMOCTOSATENIbHAS MUChMEHHAS
paboTa Ha MPAKTUYECKOM 3aHSATUH, JOKJIAJ, paboTa Ha MPAKTHUYECKOM 3aHSATHH, KOHTPOJIbHAS
pabora.

3.2. ®opMbI TEKYIIETO KOHTPOJISL U KPUTEPUU UX OLICHUBAHUS.

®opma kouTpoJist 1 — Kontponbhas paboTa Ha JIeKIUU
TunoBast KOHTpOJIbHAs pabOTa Ha JIEKLIUU

[IpoBepsieMble KOMIIETEHIIMM M WHIAUKATOpBl JocTrxkeHus kommereHuui: YK-1: MVYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BbINONHEHN 3a1aHUI: 5 MUHYT

Kputepuu oneHuBaHus: 32 5 MUHYT 10 KOHIAa KaXXA0M JIEKIIUU CTYJIEHTaM BBIJIa€TCs JUCTOK Oy-
maru 40%60 MM B ki1eTky. Ha HeM cTyaeHThl nuiyT GaMHUINI0 U HOMEp TPYMIbI, PUCYIOT MaT-
puity 3%3 cwm, 3anonHsIOT stueiku udpamu ot 1 1o 9. IIpenogaBarens 3aunThIBaeT 9 yTBEpKIE-
HUI W3 4Kcia MpUBeIeHHBIX HIbKe. Ecian nupopmanus, comepxamiascs B yTBEpKICHHH, HEJI0-
CTOBEpHA, CTYJCHT 3a4EPKHUBAET COOTBETCTBYIOIIUA HOMEp KpecT—HakpecT. OneHka «5» —
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9 npaBUJIbHBIX OTBETOB, «4» — 8 MPAaBUIBHBIX OTBETOB, «3» — 7 MPaBWIbHBIX OTBETOB, «2» —
6 IpaBUJIbHBIX OTBETOB, «1» — MeHee 6 MpaBUIbHBIX OTBETOB.

Tunoevie ghopmynuposku ymeepicoeHuii K KOHmpovHou padome na aexyuu 1: 1. Vcropus siB-
JsieTcsl ecTecTBeHHOW Haykou. 2. dunocodust — rymaHuTapHas Hayka. 3. XUMHUs — €CTECTBEHHAs
Hayka. 4. BriepBbie kinaccudukaiys Hayk BoeinmoHeHa B 20 Beke. 5. Paznenenue BHyTpy HAyKd — 3TO
uHTerpanus Hayk. 6. O0bequHeHne HayK HasbiBaeTcs auddepenimanueii. 7. EcrectBeHHOHay4HOE
MBIIIUICHE OMUPAETCs Ha (PaKThl, JJOTUKY U JI0OKA3aTeNbCTBO. 8. HayuHbIit MeTO/ TO3HAHUS TIPUME-
HSETCS TOJNBKO B E€CTECTBEHHBIX Haykax. 9. MaremaTuka — S3bIK TOJBKO E€CTECTBEHHBIX HayK.
10. SI3bIk MaTeMaTUKH MPUMEHSETCS B TYMaHUTapHbIX Haykax. 11. [Ipu moBeIlIeHnH TeMIEpaTyphl
CKOPOCTh MOJIEKYJ YMeHbIaeTcs. 12. BemecTBo cocTOUT U3 HEMOJABMKHBIX aTOMOB. 13. AToMm
BOJIOpOJa Jierdye aToMa kene3a. 14. OCHOBHBIM METOJIOM HCCIIEIOBAHNUS B AHTUYHON Hayke Obl-
7o Habmrogenue. 15. Apuctorens orcrauBai uaen atomusma. 16. Xumuku 18-19 BexoB ompo-
BEPIJIM THIOTE3y aToMu3Ma. 17. ATOMBI COCTOAT U3 MoJieKyl. 18. MoieKysbl cOCTOAT U3 aTo-
MOB. 19. BpoyHOBCKO€E NBHKEHHUE TOATBEPKAAET THIIOTEZY ATOMHU3MA.

Tunoegvie hopmynuposku ymeeporcoenuit K KOHmMpoabHou padome na aexkyuu 2: 1. B Epkiu-
JIOBOI T€OMETPUU CyMMa YTJIOB TpeyroibHuKa paBHa 360°. 2. Akcuombl EBKIIMI0BOI reoMmeT-
pUU JIOTUYECKH CIEIYIOT OJHa U3 Apyroi. 3. B ocHOBe KiaccHMYECKHX MpPEJCTaBICHUNA O Mpo-
cTpaHcTBe JNeXUT EBKnnpoBa reometpus. 4. Tpu 3akoHa HploToHa nexaT B OCHOBE Kiaccuye-
ckoil MexaHuKH. 5. C TOUKU 3pEeHUs KIACCHUUYECKUX IMPEICTaBICHUN IPOCTPAHCTBO YEThIPEXMEP-
HO. 6. C TOYKM 3peHUs KIACCHUYECKUX NPECTaBICHUNA BpeMsl OHOMEPHO. 7. Bpems usmepsercs
B MeTpax. 8. [IyTh n3mepsiercss B cekyHmax. 9. CKOpocTh Tella 3aBUCUT OT BBIOOpA CHCTEMBI OT-
cuera. 10. Kinaccuueckue mpeacTaBieHus O IPOCTPAHCTBE U BPEMEHHU CIIPABEUIUBBI TOJIBKO MIPU
ckopoctu cBeTa. 11. YueHsle 0Kazainy CyIecTBOBaHUE CBETOHOCHOTO 3¢wupa. 12. Omeir Maii-
KEJIbCOHA OMPOBEPT TUIOTE3Y 3dupa.

Tunoevie chopmynupoexu ymeepocoenuit K nexkyuam 1 u 2 no pezyiomamam camocmosamenvHoil
padomol cmyoenmog. 1. DIEKTPOH TsDKEJee aroMa BOLOpoAa. 2. DIEKTPOH UMEET OTpULaTellb-
HBIIA 3apsn. 3. PEHTTeHOBCKUE JTy4YH — ATO AJEKTPOHBL 4. SIBieHne mHTep(depeHIn moaTBep-
JKIAaeT BOJHOBOW XxapakTep cBera. 5. Anbda-dactumpl Jjerde Oera-yactui. 6. ['amma-
U3JIyYEHUE — 3TO IEKTPOMAarHuTHbIE BOJHBL. 7. OCHOBHAs Macca aTOMa COCPENOTOUYEHA B DJIEK-
TpoHax. 8. JITnHa BOJHBI PEHTTEHOBCKHX JIy4ei OOJbIIe, YeM y BUAUMOTO cBeTa. 9. B MeTamax
UMEIOTCSL CBOOOAHBIE ANEKTPOHBIL. 10. 3aKOHBI KIIACCHYECKONH MEXaHHUKH TOYHO OIHMCHIBAIOT TI0O-
BelleHWe dJiekKTpoHa B arome. 11. CBeToBbIe KBaHTHI Ha3biBalOTCS (oroHamu. 12. ATOMHBIE
CHEKTPHI MpeACTaBIsA0T co0o0i cepun nunmid. 13. [Toctpoennas Pezepdopaom minanerapHas Mo-
JIeb OOBSICHAET YCTOMYMBOCTh aToMa. 14. DIeKTpOHaM MPHUCYIIH HE TOJIBKO KOPITYCKYJISPHBIC,
HO ¥ BOJHOBBIE CBOMCTBA. 15. DHEPrus 3JIeKTpoHa B aTOME MOKET IPUHUMATh JIFOObIC 3HAUCHHUS.
16. 3nydyeHue u MorjiaomeHnue CBeTa arTOMOM MTPOUCXOIUT TIPU €ro MEePEX0I€ U3 OJTHOTO CTallM-
OHApHOTO COCTOSIHUA B pyroe. 17. B 11060if MOMEHT BpeMEHH MOYKHO TOYHO OTIPENEIUTh KOOp-
JTUHATY W UMITYJIBC JIEKTpoHa. 18. 3aK0HBI KBAaHTOBOW (DM3HMKH OMKCHIBAIOT MOBEACHHUE DJICK-
TpoHOB B atoMe. 19. HykioHsl — 3170 HEHTpOoHBI M AeKTpoHbl. 20. Macca HeWTpoHa B JBa pasa
Oosbie Macchl ipoToHa. 21. Ilpu cimstaum erkux saep sHeprus Boiaensercs. 22. [Ipu pacnane Ts-
JKEJBIX A7ep PHEprus noriouaercs. 23. B suepHOM peakTope MCIoIb3yeTcs yIpasisieMas LelHast
snaepHas peakuys. 24. B atoMHOil O0oMOe HCIIONB3yeTcs yrnpaBisieMasi IeTHas sjaepHas peakiusl.
25. IIpoToH MMeeT OoTpuIaTeNbHbINA 3apsa.26. HeliTpon uMeer otpunatenbHbid 3apsa. 27. Anbda-
YaCTHI[A — 3TO 3JIEKTPOH. 28. M30TOIbI OTIMYAIOTCS YUCIOM HEUTPOHOB. 29. M30TOMNbBI OTIMYaOTCS
yuciioM TpoToHOB. 30. IIpoHuKarommas crnocoOHOCTh OeTa-M3IIydeHUsl BBIIIE, YeM Yy TamMa-
m3nydenus. 31. TepMosiaepHbIi CHUHTE3 HIMPOKO MPUMEHSIETCS B ATOMHBIX AJIEKTPOCTAHIIMSIX.
32. OfHOMMEHHBIE T0JIF0CA MAarHWTOB OTTAJIKUBAIOTCS Ojarojapsi TpaBUTAMOHHOMY B3aWMO-
nevicteuro. 33. JIlyna aBmkeTcs mo opOuTe Oyiarogaps AJIEKTPOMArHUTHOMY B3aWMOJICHCTBHUIO.
34. HyxJ10HBI B sijpe MPUTATUBAIOTCS Onarojaps CUIbHOMY B3auMoneicTBHio. 35. Jlo3a panuo-
AKTHUBHOIO M3Jy4YEHHs] H3MepseTcs B Kuiorpammax. 36. Tspkenble 37I€MEHTApHBIE YaCTHIIBI
Ha3bIBAIOTCSA anpoHamu. 37.YacTuubl, oOpas3yioniye BeIIeCTBO, HA3bIBAIOT (PEPMUOHAMM.
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38. B3anmoneiictBue oOecnieunBaercs 0ozoHamu. 39. @OTOH OONamaeT Maccol W 3apsIoM.
40. Anponsl cocTosT U3 KBapkoB. 41. CKOpOCTh CBeTa 3aBHCUT OT BBIOOpa CHCTEMBI OTCUETA.
42. PelATUBUCTCKUC SBIICHHS HAOIOAAIOTCS TIPU CKOPOCTH, OIM3KOHM K CKOpocTH cBeTa. 43. B crre-
[MAIbHOM TEOPUH OTHOCUTEIBLHOCTH TPOCTPAHCTBO M BpEMs HE3aBUCHMBI JIpyT OT Jpyra.
44. Cxopocts cBera cocraBmier 300m/c. 45.CBer — 93TO DIEKTPOMarHuUTHas BOJIHA.
46. PensTuBHCTCKAsl TEOpUsl paccMaTpuBaeT Tena, ABMKyuuecs obicTpee cBera. 47. B CTO coObl-
TUSI OJHOBPEMEHHbIE B OJHOW CHUCTEME OTCU€Ta, OJHOBPEMEHHBI B JIIOOOW Jpyrou.
48. A. DiiHireiin copmymnuposan yetslpe noctynara CTO. 49. Ontuyeckuii s¢dexr Homnepa sB-
JISIETCSI CIIEJICTBUEM PENATUBUCTCKOrO 3ameieHus BpeMeHu. 50. CTO u3ydaer siBleHus B yCIOBH-
ax rpasutaiuu. S1. [Tnanersr Bokpyr CosHIIA JBMXKYTCS 1O OKpYKHOCTAM. 52. [TnaneTs BOKpyT
ComnHna IBIKYTCS TIO AITUNITUYECKUM TpaekTopusM. 53. Uem panbiie ruianera ot ComnHIla, TeM
MEHbIIIE epHo/] ee oOpaleHust BOKpYT Hero. 54. IHepTHas ¥ rpaBUTAI[MOHHAsI MACChl TeJla PaB-
HBI 1pyT apyry. 55. B ocHoBe OTO neXuT npuHLKI SKBUBAJIEHTHOCTH. 56. YacToTa cBeTa, BOC-
NpUHUMaeMas IPUEMHHUKOM, 3aBHCUT OT CKOPOCTH MCTOYHHKA. 57. B olmeill Teopuu oTHOCH-
TEIbHOCTH reomMeTpusi mpocTpancTBa EBknuaosa. 58. CyiiecTBOBaHUE YEPHBIX JIBIp U TpaBUTa-
IMOHHBIX JIUH3 caeayet u3 OTO.

®opma KoHTpPOJIs1 2 — CaMOCTOsATeNIbHAS MUCbMEHHAs padoTa Ha MPAKTUYECKOM 3aHITUH
TunoBas camocTosiTeNbHAs MMICbMEHHAs paboTa Ha MPAKTUYECKOM 3aHSATHH

[IpoBepsiemMble KOMNETEHUMH W HUHAMKATOPbI AocTikeHus komnereHuui: YK-1: UYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeinonHenus 3aganuii: 10-20 MuHyT

Kpurtepun onieHnBaHus: B KOHIE MPAKTUYECKOTO 3aHATHUS (HE MEHEe BYX pa3 3a CEMECTp) Mpo-
BOJUTCS MUcbMeHHbIH orpoc (10-20 MuUHYT), MOKa3bIBatOIMI TOHUMAaHHUE CTYICHTaMU MaTepH-
aja JIGKIMH ¥ IpakTHYecKuX 3aHaTuid. [Ipu aToM pasperniaercs nonb30BaTbCsl COOCTBEHHOM TET-
panpio ¢ KOHCHEKTOM. Pe3ynbraT oueHuBaercs mno natubOamipHON mkane. Ouenka «5» — 90%
IPABUJIBHBIX OTBETOB, «4» — 70% npaBUIIbHBIX OTBETOB, «3» — 50% MpaBUIIbHBIX OTBETOB, «2)» —
30% npaBUIBHBIX OTBETOB, «1» — MeHee 30 % npaBUIIBHBIX OTBETOB.

Tunosas camocmoamenvhasn nucemennan paboma 1

1. IlpuBeaure 5 npumepoB quddepeHanuy HayK.

2. [lpuBeaure 5 MpUMEpPOB UHTETPALIUN HAYK.

3. Ykaxxute 0COOEHHOCTH €CTECTBEHHOHAYYHOT'O MBIIIUICHUS.

4. PackpoiiTe B3auUMOCBSI3b OHITUN «TUIMIOTE3a» U «TEOPUS».

5. YKaxxuTe OTINYUS METO/I0B «HAOIIOACHUEY U «IKCIIEPUMEHT.

6. [IpuBenuTe 7 mpuMeEpOB MPOCTHIX BEMIECTB U 7 IPUMEPOB XUMHUECKUX COCTUHEHUH.

Tunogasa camocmoamenvHas nucbmMennas paboma 2

1. Kakue onbIThl TOKa3bIBAIOT CYIIECTBOBAHHE 3JIEKTPOHOB B OKPY’KAIOIMX HAC Tesax?
2. Yto Takoe uon? IlpuBeanure npumepsl.

3. Kakumu cBoiicTBaMu 001a1aeT 3JEKTPOH?

4. ITouemy JlpeBHsis I'penust cuutaeTcss poaAuHON HaAyKu?

5. Kakue Metoas! ncciaeaoBaHusi IPUPOIBI MCIIONB30BaIUCh HAaTypdriocodamu?

6. KakoBbl OCHOBHBIE YepPThl €CTECTBEHHOHAYYHBIX B3IVIA0B Apuctorens?

®opma koHTpoas 3 — Jloxnan
Tunosoii noknaz

[IpoBepsiemMble KOMMNETEHIMH W WHIUKATOPbI JOCTHKeHHs kommereHumilt: YK-1: MVYK-1.1.,
NYK-1.2., UVK-1.3.

Bpems BbinonHenus 3aaanuii: 5-10 MuHyT
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Kpurepnn oneHuBaHUSA: TOKIAJ] HA MPAKTHYECKOM 3aHIATHHM OLICHUBACTCA JBYMS OLICHKAMH IIO
NATUOATUTHHOM IIIKAaJIe:

nepBas — 3a coiepykanue u opopmiieHHE («5» — pyKOIUCHBIA KOHCIIEKT SICHO CTPYKTYPHPOBAH U
xopoio oopMiieH B paboueit TeTpaan, «4» — pyKOIUCHBIM KOHCIIEKT XOpoIIo ohopMieH, «3» —
MMEETCS aKKypaTHBIA PYKOIMUCHBIA KOHCHEKT, «2» — CJeJlaH PYKOIMCHBIA KOHCIEKT, «1» —
MPEJICTaBJICH TEKCT B NIEYaTHOM Gopme);

BTOpas — 3a GopMy npeacTaBieHuss HHGOPMaIMU, OTBEThI Ha BOMPOCHI («5» — MOKIAJ cleslaH
CBOMMH CIIOBaMH, JJaHbl BEPHBIE OTBETHI HA BONPOCHI, «4» — JIOKJIAJ] BbIyY€H, JJaHbl OTBETHI Ha
BOIPOCHI, «3» — JIOKJIaJ YaCTUYHO BBIyUY€H, JaHbI OTBETHI HA BOIIPOCHI, «2» — JOKJIAJ] IPOYUTAH,
JaHBI OTBETHI HAa BOMPOCHI, «1» — JOKIIaJ MPOYUTAH 110 KOHCTIEKTY ).

3aaHus CTy/IEHTaM Ha MPAaKTHYECKUE 3aHATHsI paclpeesstoTCs TaK, YTOObI BCE CTYAEHTHI UMe-
JI1 BO3MOXHOCTh B TEUEHHE CEMECTPA BBICTYIIUTH C JIOKJIaIOM OJJMHAKOBOE YUCIIO pa3.

Tunoevie memvl 00K1a008: TEMbl (POPMYIHPYIOTCS COTIACHO COACPIKAHHMIO NMPAKTUIECKUX 3a-
HATUA M caMOCTOSATENbHOM paldoThl cTylaeHToB (1. 3.4. pabGoueil mporpammsl), Hampumep:
«HauanbHblil 3Tan pa3Butus aHTUYHOW Hayku (I Thic. 10 H.3.)», «3aKOHBI 3KOJOTUH, IPUMEPHI
UX MPOSBICHUS» U T.J.

®opma KoHTPOJIsl 4 — PaboTa Ha MPAKTUYECKOM 3aHATHU
TumnoBoe conep:kanue paboThl HA MPAKTUYECKOM 3aHITUH

[IpoBepsiemMble KOMMETEHIMH W WHIUKATOPbI JOCTHKeHHus kommereHumit: YK-1: MVYK-1.1.,
NYK-1.2., UYK-1.3.

BpeMﬂ BBITIOJTHEHU A Sa,I[aHI/If/'Ii B TCUCHHUC MPAKTHYCCKOI'O 3aHATUSA

Kputepun oreHMBaHUS: BBICTABIISCTCS OICHKA MO MATHOAILHON IIKaje Ha MPaAKTUYECKOM 3a-
HSATHUU HE TOJIBKO JOKJIaYUKaM, HO ¥ KaXJIOMY CTyACHTY: «1» — 3amaH 1 pasyMHbINA BOPOC J0-
KJIATUUKY WK CAEJIAaHO JOMOJHEHHUE, «2» — 2 BOMpOca WIHM JOMOJIHEHHUs, «3» — 3 Bompoca Wiu
JOTIONTHEHUS, «4» — 4 BOIpOca WU JOTIOTHEHHS, «5» — 5 1 00Jiee BOIIPOCOB M TIOTIOJTHCHUM.

Tunosoe 3adanue cmyoeHmam: BHUMATENbHO BBICIYIIATh JOKJAJ CTYAEHTA, IPOAHAIU3UPO-
BaTh YCIBIMIAHHYIO U M3YYEHHYIO JOoMa HH()OPMAIUIO, MOATOTOBUTH M 3aJaTh BOIPOC, CAEIaTh
JIOTMIOJTHEHUE K COOOIEHUIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI IIO3HAHUS NPeodI1aaiy Ha HadyalbHOM dTale
pa3BUTHA aHTUYHOM Hayku? [IpuBeauTe npuMepsl MPOSIBIEHNUS OCHOBHOTO 3aKOHA 3KOJIOTHUH ...
U T.JI.

®opma koHTpoJIs 5 — KoHTposbHas paboTa
TumnoBast KOHTpOJIbHAS paboTa

[IpoBepsieMble KOMIIETEHIIMM M WHIAUKATOpbl JocTuxkeHus kommereHuui: YK-1: MVYK-1.1.,
NYK-1.2., UYK-1.3.

BpewMs BbimonHeHMs 3a1aHuii: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% npaBuiibHBIX OTBETOB, «2» — 30% NpaBUIBHBIX OTBETOB,
«3» — 50% npo1eHTOB NpaBUIIbHBIX OTBETOB, «4» — 70% mpaBUIBHBIX OTBETOB, «5» — 90% mpa-
BUJIbHBIX OTBETOB.

Tunoeaa konmpoavnasn paooma 1

1. YcTaHOBHTE COOTBETCTBHE MEXKIY MEPEUHCICHHBIMH TECOPHSIMH M OOOCHOBBIBAIOIIUMH WX
(bakTamu, SKCTIEPUMEHTaMH, Pe3yIbTaTaMH HAOIIOACHUH.

Teopus Ne Ob6ocHOBaHUE

Kinaccuueckast mexa- 1. VickpupieHue jtyda cBeTa BOJIM3H MACCUBHBIX TEJ.

HHKa 2. PaBeHCTBO CKOPOCTH CBETa B Pa3HBIX MHEPLHUAIBHBIX CUCTEMaX
CrenmanbHas TEOpHS oTcyerTa.
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OTHOCHUTCIIPHOCTH 3. I[J'II/IHHOBOJ'IHOBOG CMECUICHHUE B CIICKTPAaX YAAJICHHBIX I'aJIaKTHK,

OO0mast Teopust OTHO- HabronaeMbIX Ha 3emiie.

CUTEILHOCTH 4. Muddysus.

Teopus Bopa atoma 5. OcobeHHOCTH ABM)KEHHS IIIAHET.

BOAOPOAA 6. UepHble TBIPHI.

MoznekynspHo- 7. BpoyHOBCKOE JBUKEHHUE.

KUHETHYECKAS TEOPHS 8. 3aBHCUMOCTb BpEMEHH >KI3HU IEMEHTAPHBIX YaCTULL OT UX CKOPOCTHL.

9. 'paBUTAIIMOHHBIC TUH3HI.

10. JIuHeuaThI CIEKTp aToMa BOIOPOIA.

11. OcoOeHHOCTH IBIKEHUS TEJ CO CKOPOCTSIMH MHOTO MEHBIIIE
CKOPOCTH CBETA.

2. YCTaHOBI/ITe COOTBECTCTBHC Memz[y Hepe'—II/ICJ'IeHHBIMI/I O6J'IaCT$IMI/I 3HAHUS WU CO3JaHHBIMHU
JFOABMU O0BEKTAMHU, B KOTOPBIX MPUMEHSFOTCS WJIA UCCIEAYIOTCS SIBICHHS, OTHOCSIIUECS K
TAHHOU 00JIaCTHU 3HAHUSL.

O06./1acTh 3HAHUSA Ne Co31aHHBIH 00BEKT

®du3uKa HIEeMEHTAPHBIX YaCTHII 1. JlBuratenb BHyTPEHHETO CTOPAHUSI.
du3nuKa aTOMHOTO sJipa 2. bonbmoi AnpoHHBIN KOJUTaiep.
DneKkTpoJuHaAMUKA 3. Teneckon Xa60:1.

Actpodusuka 4. Bomoponanast 6om0a.
TepmouHaMuka 5. T'enepaTop nmepemMeHHOro TOKa.

3. YcraHoBUTE COOTBETCTBUE MCKAY ICPCUUCIICHHBIMU o0nacTIMU 3HAHUS U YYCHbBIMH, OKa-
3aBIIMMHU 3HAUYUTCIIBHOC BIIMAHUC HA PAa3BUTUC JAaHHBIX oOJracTei.

O0J1acTh 3HAHUA Ne YdeHbli

MorneKymsIpHO-KUHETUYECKAs TEOPHST 1. I'. Tanunei. 9. Ix. Makcsen.
DJIeKTpOHHAs TEOPHsI BEIIECTBA 2. M. ®apangeii. 10. W. HetoToH.
KBanToBast pusuka 3. H. bop. 11. P. boiins.
du3nKa aTOMHOTO s/Ipa 4. .. Mennenees. | 12. 3. Peszepdopa.
CriermayipHas TEOPHsI OTHOCHTEIILHOCTH 5. X. ﬂopeHu. 13. A. DiHIITEHH.
OO61as Teopusi OTHOCUTEIBFHOCTH 6. M. Kropu. 14. A. JlaByasbe.
DJICKTPOIMHAMHKA 7.T. Om. 15. M.B. JlomoHOCOB.
Knaccuueckas MeXaHMKa 8.0. llpemunrep. | 16. II1. KyJion.

4. YcTaHOBUTE COOTBETCTBHE MCKIY TCOPUAMHU U U3YHACMBIMH B HUX ABJICHHUAMMU.

O0JacTb 3HAHUSA Ne SBaeHue

CrermasibHasi TEOpHsi OTHOCUTEIILHOCTH 1. I'paBurarusi.

OOu1ast Teopusi OTHOCUTEIBHOCTH 2. Ontuyeckuii a3 dext Jomnepa.
DIEeKTpOIMHAMHUKA 3. PannoakTUBHOCTb.

Kitaccuueckast MexaHHKa 4. DneKTpOMarHuTHasi UHIY KLU,
MoJeKyIsipHO-KMHETHYECKAs TEOPHS 5. MI3ny4yeHune v MorionieHrne CBETa AaTOMAMHU.
KBanToBast husmka 6. Pacumpenue ten npyu HarpeBaHuu.
Du3MKa ATOMHOTO sApa 7. CBoOOIHOE Ta/IEHUE Tea.

5. Ykaxunre, K Kakoi Irpynre SBJICHANA OTHOCATCS PUHLIMIIBI U 3aKOHBI.

SIBiaennsn Ne IIpyMHUMIIBI M 32aKOHBI

MexaHu4ecKue IBJICHHS . 3akon Kynona.

TermnoBble ABICHUSA . IlpuHuun oTHOCKUTENNBHOCTH | anumes.
DNEeKTPOMAarHUTHBIE SIBICHHUS . Iloctynarsl bopa.

KBaHTOBEIE SIBIEHHUS . 3aKOH COXpaHEHUsI SHEPTUH.
ABeHus ;[I[epHoﬁ (1)1/131/11(1/1 . 3axoH BHGKTPOMaFHI/ITHOﬁ WHAYKIWH.
. 3aKOH paJIMOAaKTUBHOIO pacraja.

. 3akoH Oma.

. IlepBoe HayaJI0 TEPMOJAMHAMUKH.

01N N B W~

19



9. 3akons! Kemnepa.
10. 3akoH BecemMupHOro TAroreHus.
11. 3akonsl HptoTOHA.

12. HOCTy.]'IaTBI CIIeLIMAIbHOM TCOPHUU OTHOCUTCIIbHOCTH.

6. YCTaHOBUTE COOTBETCTBHE MEXAY BUJAMHU MaTEPUU U UX XapaKTEPUCTUKAMHU.

Matepust Ne CBOICTB0O, XapaAKTEPUCTHKA
BemectBo 1. I'paBUTaniioHHOE. 4. DeKTpOMarHuTHOE.
ITone 2. Teepnoe. 5. I'azoo6pasHoe.
3. Kunxoe. 6. ITnasmensoe.
7. YCTaHOBUTE COOTBETCTBUE MEXKAY KApTUHAMU MHUPA U 3aKOHAMU.
Kapruna mupa Ne 3aKoHbI
1. Yerslpe ypaBHeHUsI MakcBeia.
Mexann1eckas 2. 3akoH BceMUpHOTO TATOTEHHS.
3. 3aKOH AJIEKTPOMArHUTHON UHAYKIUU.
DNeKTPOMHAMITECKas] 4. Tpu 3akona HeroToHa.
5. IlpuHLKI PKBUBAJIEHTHOCTH MHEPLIMU U TPABUTALIUH.
6. [IpeobpaszoBanus JlopeHma.
PenstuBucrckas 7. IlocTynatsl crielMaibHON TEOPUU OTHOCUTEIBLHOCTH.
8. IIpunuun HeonpeneneHHocTH I 'elizendepra.
9. N'anuneeBCKUil 3aKOH CJIOKEHUSI CKOPOCTEH.
KBanToBo- 10. YpaBuenue lpenunrepa.
CTATUCTHHCCKAA 11. 3akon Xab0mna.

8. YcTaHOBHUTE COOTBETCTBHE MCKAY 00BbEeKTaMH U COCTaBIAIOIIUMU UX OJICMCHTAMU.

O0beKT Ne Cocras

ATOoM 1. KBapku.

ATOMHOE AP0 2. I1onoXUTENBHO 3apsyKEHHOE PO U DJIEKTPOHBI.
AnpoH 3. ATOMBL.

Mosekyia 4. ITpOoTOHBI U HEUTPOHBI.

9. YcraHoBUTE CBSI3b MEXKAY (OPMYIION U €€ CMBICIIOM.

®opmyaa | Ne CMmbica
v=S/t 1. ®opmyna DHHIITEHHA TSI MACChl U SHEPTUH.
Fog™ 2. CKOpOCTb PaBHOMEPHOTO IBUKEHHUSI.
R 3. 3akoH BcemupHOro TAroTeHus.

a=F/ n 4. 3axon Oma Jy1st y9acTKa [eru.
E=mc 5. Bropoii 3akoH HeroToHa.
E=hv 6. DHeprus (oToHa.
I1=U/R

10. YcraHoBUTE COOTBETCTBUE MEXTY (PU3MIECKUMU BETIMIMHAMH U €IMHALIAMU U3MEPEHMSL.
Beanuuna Ne | Beanuuna Ne Enununa usmepenust
OHeprus Jlo3a paIMOaKTUBHOIO 1. I'epm. 7. Barr.
Macca W3ITYYCHUS 2. JIxoynb. 8. Kumorpamm.
Ckopoctb Cuna 3. Ammep. 9. BonbT.
MOIIHOCTb YacToTa 4. Pan, 09p, 3UBEPT. 10. Cekynpa.
Bpems Hanpsokenue 5. MeTtp B CeKkyHIy. 11. Metp.
PaccTossaue Cwua Toka 6. CBeroBoit roa. 12. HeroToH.

C,uenai/'lTe PUCYHKH, COOTBETCTBYIOIIUC MPCATIOKCHHBIM HAa3BAHUSM.

1. Mongens atoma

Pesepdopna.

2. lenenue siapa ypana U-235.
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3. OGHapykeHHE HEOJHOPOTHOCTH
PalnOAKTUBHOTO U3TYUYCHHUSI.

4. KoopauHaTsl MaTepraibHON
TOYKU OTHOCUTENIHO CUCTEMBI
oTcyera.

5. Ilepssriii 3akon Kemiepa.

6. IIpyHIUIT SKBUBAJIEHTHOCTH
I‘paBI/ITaL[I/II/I nu I/IHepLII/II/I.

Tunoeaa konmpoavnas paooma 2

1. Ykaxure BpeMs, COOTBETCTBYIOIIEE MEPEUNCICHHBIM OTKPBITUSM, 3aKOHAM, U300PETEHUSM,

TEOPUSIM.
OtkpsITHE, 32aKO0H, H300peTenne | Ne | OTKpbITHE... Ne Bpems
PeHTreHoBckue ayun DneKTpoH 1. 4-5 B. 10 H.5.
DNeKTpOMarHuTHasi UHAYKIUs Helitpon 2.3 B. 10 H.D.
['unoresa o cylecTBOBaHUM aTOMOB [Iporon 3.16 B.
OCHOBBI KJIACCHYECKOH MEXaHUKH Boson Xurrca 4.17 8.
Knaccudeckas 2J1eKTPOIMHAMUKA 3akoH Apxumena 5.18 B.
I'enmmonenTpuyeckas cucreMa Mupa PanMoakTUBHOCTH 6. 19 B.
Ilepuonnueckuii 3akoH Menneneena EBKknuoBa reometpus 7. Konen 19 B.
ATOMHAas 3JIEKTPOCTAHIIHS PenukroBoe n3mydenue 8. Hauauo 20 B.
3aKOH COXpaHEHUs YHEPTrUU ATtomHas 6omba 9. Cepenuna 20 B.
10. Koner 20 B.
11.21 B.

2. YCTaHOBUTE COOTBETCTBHE MEXYy OOBEKTaMU U MOPSAKAMH pa3MEpOB COOTBETCTBYIOIUX UM
o0macTeil mpocTpaHCTBA

O0bekT Ne | O0beKT Ne Pasmep Pasmep
DJeMeHTapHas 4YacTUla Snpo aroma 1.10° m. 7.1-10"m.
Oprannydeckasi MAKpOMOJIEKYJIa Knerka 2.10" m. 8.10°Mm.
MHOTrOKJI€TOYHBIN OPraHU3M ATom 3.10" m. 9.10°m.
MuKpOOpranusm DKOCHCTEMA 4.10° m. 10. 10"m.
[anakTuka Bcenennas 5.10° M. 11. 10°m.
Connue buocdepa 6. 1-10 m.

3. BriGepute enuHUIIBI U3MEPEHMUS, YIOOHBIE I OIIEHKH Pa3MEPOB OOBEKTOB.

O0BeKT Ne Enanauubl usmMepeHus
T"anakTuka 1. CanTHMETD.
JlmuHa cBETOBOM BOJTHBI 2. CpetoBofi rox.
K 3. Merp.

JIeTKa 4. Hanomerp.
[Inanera 3emust 5. ACTPOHOMMYECKAS €MHHUILIA.
MHOTOKIETOYHBII OPTaHU3M 6. Kunomerp.
ConHeyHas cucteMa 7. Muxpowmetp.

8. ITapcexk.

4. YCTaHOBUTE COOTHOIIICHHE MCKAY HIHUPOKO HUCIOJB3YEMBIM JOCTUKCHHUEM HAYKH U TCXHUKHU
1 OCHOBHBIM ABJICHUEM, OTBCTCTBCHHBIM 3a €TI0 ,ZLCI\/'ICTBI/IG.

Ne

SIBaenue

1. Jle¥icTBrie MArHUTHOTO TIOJIST HA IPOBOHHK C TOKOM.
2. DneKTpoOMarHuTHasl BOJIHa.

3. YapTpadunoneToBoe U3IydcHHE.

4. )KuzHenesarenbHOCTh MUKPOOPTaHU3MOB.

5. DNEeKTpUYECKrEe U KBAHTOBBIE SIBJICHHUS.

JlocTH:KeHne HAYKH H TeXHUKH
CotoBas cBs3b
ONeKTpOABUTATEID
AHTUOHOTHK

M cKyCCTBEHHOE OCBEILICHHE
OnexTpuyueckue npudopsl
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DJEeKTpOHHAs! TEXHHUKA 6. TepmoarHaMUYECKUE SIBICHUSI.
dmrooporpadus, peHTreH 7. DNEeKTpOMarHUTHAS MHIYKIHSL.

JIBurarenb BHYTPEHHETO CrOPaHUsl 8. Ynpyrue BosHbl ¢ yactoToi Bbime 20 kI'm.
Y bpTpa3ByKoBasl JUarHOCTHKA 9. DneKTpoOMarHUTHOE U3IydeHue A~1 HM.
Jle3nH(eKImst «KKBAPIIEBOID) JIAMITON 10. DnexTpu4eCcKuii TOK.

5. YcTaHOBHUTE COOTBETCTBHC MCKAY STallaMU Pa3BUTUA CCTCCTBO3HAHUA U UX XapaKTCPUCTUKAMMU.

Jdran Ne XapakTepucTHKA

Mudonoruueckuii 1. Ha ocHOBe OMBITHBIX (DaKTOB CTPOUTCSI TUIOTE3a, CIlIEA-
CTBUS KOTOPOU MOATBEPKIAIOTCSA HKCIIEPUMEHTOM.

Hatypdunocodckmii 2. Ilo3HaHMe HaNpaBJIEHO Ha MOMCK MCTUHBI U3 MHTEpeca K
Hell, Ha TeopeTHYecKoe 00bsICHEHUE HAa0I0JaeMbIX SIBJICHUH.

Penurnosuerit 3. Ilo3HaHMe OCYIIECTBISETCS C MOMOIIBIO JIOTUKH, BaXKHYIO
pOJIb UTPAET BEPA, OIIOPA HA ABTOPUTET.

Hayunsrii 4. Tlo3HaHWe HOCUT SMIIMPUYECKUM XapaKTep, HAIPaBJICHO
Ha PEIICHUE NPUKIAIHBIX, IPAKTUYECKUX 3a1a4.

6. YcTaHOBUTE COOTBETCTBUE MEXTy 00bEKTaMH MaKpO- U METaMHpPa U UX XUMUUECKUM COCTABOM.

O0BeKT Ne | O0BekT Ne XuMHYECKHii COCTAB
JKuBble OpraHu3mbl Bcenennas 1. H, He...
3emHas Kopa Atmocdepa 3emm 2.0, Fe, Mg, 81, S, Ni, Ca, Al...

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

[Timanera 3emita ComHite

7. YCcTaHOBHTE COOTBETCTBHE MCXKIAY aCTPOHOMUYCCKHUM SBJICHUEM U €I'0 00BACHECHHEM.

SIBjaeHue Ne O0bsicHeHHEe

Ce30HHBIC H3MCHCHHS KIUMaTa 1. MarguTHOE HOJIE TIJIaHETHI.

CMeHa THS ¥ HOYH 2. O6pa3zoBanue Ha 3emyie TeHU OT JIyHBI.

@a3bl JIyHbI 3. HakyoH ocH MIaHeTh! K INIOCKOCTH OpPOUTHI.
CeBepHoe cUsHUE 4. Pa3Has crenenb ocBelieHHOCTH JIyHbl ConHIeM.
JlyHHOE 3aTMEHHE 5. Bpamenue niaHeTsl BOKPYT OCH.

CoHeYHOe 3aTMEHIe 6. [lonaganue JIyHbl B TeHb 3€MIIH.

8. YcTaHOBUTE COOTBETCTBHE MEXKY MaJCOHTOJIOIMYECKHMMM 3PaMU U XapaKTEPHBIMH JUISI HUX
IIpU3HAKaMHU.

Jdpa Ne IIpusnak

Karapxeit 1. JloMmuHupOBaHUE AUHO3aBPOB.

[Taneosoit 2. br3kue kK COBpeMEHHBIM U COBPEMEHHBIE BUIIbI PACTEHHI 1 KUBOTHBIX.
[Iporeposon 3. OtcyTCcTBHE KU3HU HA 3EMIIE.

Kaitnozoi 4. Hpeo6na,zlamxle OIHOKJICTOYHBIX OPraHU3MOB, 3aPOKICHNC MHOTOKJICTOYHBIX.
Me3030ii 5. 3apoxaeHue 0JTHOKJIETOYHBIX MUKPOOPIaHU3MOB.

Apxeii 6. [TosiBieHre MHOTOOOPA3HOI JKU3HU B BOJIE U HA CYIIIE.

9. YcTaHOBUTE COOTBETCTBHUE MCXKAY YYCHBIMU U HAYYHBIMU JOCTUKCHUSIMMU.

Yuenbli Ne Hay4Hoe 10cTHIKEHHE
P. boiinb 1. OTKpBITHE MUKPOOPTaHU3MOB. | 8. OCHOBaHHUE MAaJCOHTOJOTHH, UL
JI.W. Menzenees 2. OTKpBITHE )KUBOH KIICTKU. BIUSHYSI KaTacTpo() Ha SBOJIOIHIO.
AM. Bytepos 3. OTKpBITHE SApaA KIETKU. 9. UccnenoBanue pacTUTENbHOM KIIET-
T. MemHens 4. Biiu3koe K COBpEMEHHOMY KH, KJICTOYHAS TCOPHSL.
- MOHATHE XUMUYECKOTO dJIe- 10. ITepuomuyieckast 3aBUCUMOCTb

K.-b. Jlamapk o

MEHTA. CBOMCTB XMMHUYECKUX AIIEMEHTOB OT
9. Jlapsun 5. OCHOBBI CTPYKTYPHOIl XH- X 3apAJI0B SA7pa.
K. JIlunnen
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A. JleBeHryK MUU, CBOMCTBA BEIIECTB 3aBU- 11. OBOIOIMOHHAS TEOPHS: N3MEHIH-

P. I'yk CAT OT PACIIOJIOKECHUS UX aTO- BOCTbh, HACIIEJICTBEHHOCTH, €CTe-

P. BpoyH MOB B MOJIEKYJIax. CTBEHHBIH 0TOOP. §

K. KioBhe 6. 3aKOHBI HACIEJOBAHU. 12. Knmaccumkanus pacTeHUH U XKH-
v 7. UccnenoBaHue )KUBOTHBIX BOTHBIX.

P. lllneinen KJIETOK U TKaHEeH, KJIeTouHas 13. DBOIIOLMOHHAS TEOPUS: CTPEMIIC-

T. lllsann Teopus. HHUE K COBEPLICHCTBOBAHUIO, YIIPAK-

HEHHe, HaclleZIOBaHueE.

10. Beibepure, K Kakoil KaTErOpUu OTHOCSATCS MEPEUNCICHHbIE TOHATHSI.

Kareropus Ne IHonsaTHs
DKCTIEpUMEHT 1. JIMHMHY MarHUTHOIO ITOJIA.
SBnenne 2. IlonydeHnue >7EKTPOIHEPTUHU HA DIIEKTPOCTAHIIUH.
Moaens 3. Uzyuenue 3aBucumoctd JJIC MHIYKUIUU OT CKOPOCTU JIBHKEHUS
Teopus MarHuTa OTHOCUTEIBHO KaTyIIKH.
IIpuMeHeHue 4. DNeKTpOMAarHuTHasE UHIYKIIMS.
Ipu6op 5. Ammiepmerp.
6. DNeKTpoAMHAMUKA.

CrenaiiTe pUCYHKH, COOTBETCTBYIOIINE MPEJIOKEHHBIM HA3BAHUSIM.

1. OnbiT @apajest MO AMEKTPOMArHUTHOM HH- | 2. U3mMepenue cuiibl ApxumMena, eiCcTBYI0-
TYKITUH. 1Iei Ha TeNo B BOJE.

3. [TapuukoBbIii 3 PexT. 4. I'paden.

5. Crpoenne ConHua. 6. [luxn Hay4yHOro no3sHanus A. DWHIITEIHA.

3.3. MeTtoamueckue yKazaHus 10 MPOBEJCHUIO MPOIETyPhl TEKYIIETO KOHTPOJIS

1. Texymuii KOHTPOJIb IPOBOAUTCS HAa NPOTSHKEHUH BCETO CEMECTPA.

2. Coop, 0O6paboTKa M OLEHUBAHUE PE3YJIHTATOB TEKYIIETO KOHTPOJSI MPOBOISATCS MPETNOaBa-
TeJIEM, BETyIIUM JUCLUIUIMHY.

3. IlpenbsiBiaeHUE Pe3yibTaTOB OLCHUBAHUS OCYILECTBIISICTCS B TEUCHHUE HENENH IOCIe MpPOBe-
JCHHUS KOHTPOJILHOTO MEPOTIPHSITHSI.

4. Pe3ynpTaThl TEKYIIETO0 KOHTPOJISI YUUTHIBAIOTCS B PEHTHHIE 11O JUCLUIUIMHE.

5. Bce marepuasbl, MOIy4YE€HHBIE OT OOYYaIOLIMXCS B XOZ€ TEKYIIEro KOHTPOJS (KOHTPOJIbHAS
pa0oTa, TUKTaHT, TECT, OpraHU3alus TUCKYCCUH, KPYIJIOro CToia, AOKJIal, pedepar, oTueT
1o 1abopaTOpHOI paboTe, OTUET MO MEAATOTHYECKON MPAKTHUKE U T.I1.), TOJDKHBI XPAaHUTHCS B
TE4YeHHUE TEeKYILEro ceMecTpa Ha Kadeapax.

6. CunuraTh, 4YTO TMOJIOKUTEIbHBIE PE3YJIbTAThl TEKYIEro KOHTPOJI CBHUIETENBCTBYIOT 00
yCIIEITHOM Tiporiecce GopMUpOBaHUS yKa3aHHBIX KOMIIETCHIUH U WHAMKATOPOB JOCTIIKEHHS
KOMITETCHIIMH (3TarnoB (POPMUPOBAHUS KOMIIETECHIINHN ).

4. Conepmaﬂne OLICHOYHBLIX CPEACTB HpOME)KyTO‘IHOﬁ aTreCcTallum u
KPHUTECPHUH UX ONCHUBAHUA

4.1. [IpomexxyTouHas aTTecTanus MPOBOAUTCS B BUJE 3a4eTa B 4 ceMecTpe.
4.2. Conepkanue OleHOYHOTO cpenctBa. [IpoBepseMble KOMIETEHIIMM U UHIUKATOPHI JOCTHKE-
Hus komnetenumii: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.
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Ilpumepnvie eonpocel u 3a0anus Kk 3auemy. 3auem CTABUTCS aBTOMATUYECKH, €CIHM CPEAHUMN
0a/u1 cTyleHTa He MeHblIe 3 U CTYJEHT MMEeT TeTpaJb C AKKypaTHBIMU COOCMBEHHOPYUHO
O(QOpPMIICHHBIMH KOHCIIEKTaMHU BCEX JIEKIUH, MPAKTUYECKUX 3aHATUN U 3a/laHui 171 CaMOCTOsI-
TeJIbHOW paboThl. CTyneHThl, HaOpaBIlue HEJAOCTaTOYHOE KOJIMYECTBO OallIOB, JOJKHBI HAIlU-
caTh KOHTPOJIbHBIE Pa0OTHl. MakcuManbHOE KOJIMUECTBO OAJIOB 3a OJIHY KOHTPOJIbHYIO — 5. 3a-
OaHue: BBIYYNUTb U MHCbMEHHO PACKPHITh CYTh MEPEUUCIEHHBIX MOHATUH (AaTh ompeieneHHe,
cZeNlaTh aKKypaTHbII PUCYHOK C MOSICHEHUSIMU, HalkcaTh HE0OOX0AUMbIe (pOpMyIIbI).

KounTtpoJsbHas padora 1
1. EcrecTBeHHOHAYYHOE MEIIIICHUE.
OCHOBHBIE TIOJIOKECHHUS] MOJICKYJISIPHO-KHHETUUECKON TEOPHH.
Omnbit ®apajies 1o IMEKTPOIHU3Y.
Karonusie myun.
Omnpit Tommena-CtroapTa.
Hutepdepennus.
Pentrenosckue ayuu.
CocTtaB pagoaKTUBHOTO H3JTyUEHHS.
9. ®otoaddexr.
10. Mopens atoma Pesepdopna.

NN BA WD

KounTtpoJsbHasi padora 2
1. Tloctynats! bopa.
[IpuHIUT TOTIOTHUTETFHOCTH.
[IpuHIIUT TPHYNHHOCTH.
Hyxnonsl.
M3oronsl.
SnepHast peakuusi.
Tunsl B3aMMOJEICTBUSL.
Knaccudukaius seMeHTapHBIX YaCTHIL.
9. JlenToHsl.
10.  AnpoHsl.

NN h WD

KounTtpoJsbHasi padora 3
1. CsolicTBa MPOCTPAHCTBA.
CBoiicTBa BpeMeHH.
EBxungoBa reometpusi.
HeeBknuioBa reomeTpusi.
I'eonenTpryeckas cuctemMa Mupa.
I'enmonieHTprUeckas cucteMa Mupa.
IIpunuun otHocuTENLHOCTH [ anmuies.
3aKoH crokeHus ckopocteit ["anmues.
9. T'paHuIBI NPUMEHUMOCTH KJIACCHYECKUX MPEICTaBICHUH O IPOCTPAHCTBE U BPEMEHHU.
10. CymiecTBOBaHHE CBETOHOCHOTO 3(upa.

NN WD

KounTtpoJabHas pa6ora 4

1. OmnsiT MaiikenbcoHa.
Teopust OTHOCHTEIEHOCTH.
CrnennanbHasi TEOPHS OTHOCHTEIBHOCTH.
OO01m1ast TeopHs OTHOCUTEIHHOCTH.
Hocrymater CTO: mocTynaT OTHOCHTEIEHOCTH.
Ioctynater CTO: mocTynat ”HBapHaHTHOCTH CKOPOCTH CBETA.
PenstuBucTCKOE 3aMeIEHIE BPEMEHH.
PenstuBucTCKOE COKpaIEHHUE Pa3MEPOB.

9. TIpeobpazoBanus JlopeHua.
10. DOxcnepumeHntansHoe noareepxkaeHue CTO.

NN WD

KounTtpoJabHasi padora 5

1. TenmoueHTpuvecKas cUCTeMa MUpA.
3aKkoH cioxeHus: ckopocteit ["anumnes.
3akonsl HeroTOHA.
3akoH BceMupHOTO TATOTEHHSI.
BpoyHoBcKkoe aBMXEHUE.
Il1anerapuas Mmoxaeib atroMa Pesepdopaa.
Wurtepdepennns u nudpakius cBera.

NNk
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8. DnexTpoH.
9. HyxnoHsL
10. CocTtaB pauOaKTUBHOTO U3ITy4EHHUS.

Bonpocui k 3auemy

1. Cmanognenue ecmecmeenHOHAYYHOU KAPMUHbL MUDA.
1.1. Hayunoe nosnanue sgnenuii npupoosi. Cmanosienue HayuyHo2o ecmecmeo3HaHUs.

Hayunoe nosnanue s6nenuii npupoowi.

1) UcTopust OTKpBITUS U UCCIIETOBAHUSI MATHUTOB U MarHUTHOTO TOJIS.

2) CoBpeMeHHbI€ MTPEICTABICHHSI O MArHUTHOM TIOJI€ U €0 POJIM B XKHM3HM Ha 3emiie.
3) MarauTHOE 110JI€ ¥ COBPEMEHHBIE TEXHOJIOTHH.

Cmanoénenue Hay4uHo2o ecmecmeo3HaAHUsL.
1) 3apoxaenue Hayunbix 3HaHui (IV-II ThIC. 10 H.3.).
2) HauanbHblii 3Tan pa3Butus antuuHou Hayku (I Teic. 70 H.3.).
3) EcrecTBo3Hanme Apuctorens.
4) EcrectBo3nanue B III-1 B 10 H.3. (35IMHCKUIA TeprO).
5) EcrectBo3nanue B I-1I B 10 H.3. (rpeKo-puMCKUil IEPHOT).
1.2. Ecmecmeosnanue 6 CpeoHnue sexa u Hosoe epems. IxcnepumenmanivbHoe ecmecmeo3Hauue.
1) Penuruo3usiii atam pa3BUTHS €CTeCTBO3HAHMS. CXOJACTUICCKUN TUTT MBIIIICHHUS.
2) [IpennochuIku 1 0COOCHHOCTH Pa3BUTHUS HAYKH CpeTHEBEKOBOTro BocToka.
3) EcrectBo3nanme snoxu Bo3poxnenus. Hayunas pepomonus KonepHuka.
4) Boprba 3a renmuoneHTpUYecKyo cucremy mupa. Jx. bpyno, 1. Kemuep.
5) Pa3BuTHe TEXHUKH B IIEPUOJ] CPETHEBEKOBBSI — IMPE/IOCHLIKA SKCIIEPUMEHTAIIBHOTO €CTECTBO3HAHMS.
6) Metononorus I'. INanumes.
7) EcrecTBenHOHay4HbIe nccaeaoBanus M. HeioToHa.
8) Baxneiiue oTKpbITHA ecTECTBO3HAHMs 16-18 BEKOB.
1.3. Ecmecmesosnanue 18-19 sexos.
1) OtkpeiTue moneBoit ¢popmbl Marepun. HakomeHnune ¢GakToB B 00JacTH 3JIEKTPUYECTBA U
MarHetusma. Y. ['mnp0ept, O. I'epuxe u ap. 3axon 1. Kymnona.
2) Teopust 371€KTPOMAarHUTHOTO ToJiA. PaKThl 0 B3aMMOCBSI3H JIEKTPUUYECTBA U MAarHeTU3Ma,
nosydeHusie [[. Aparo, I'.-X. Opcrenom, A.-M. Amnepom. Paborsr M. ®apanes, Teopus
JIx. Makcpera.
3) CtaHOBIJICHHE KJIACCHUECKOW TepMOJAMHAMHUKU. B3rismbl Ha mpupoay Teruta ot JpeBHei
I'pennn no P. Maiiepa u Jlx. [Ixxoyns.
4) 3aKOH COXpaHCHHUsI SHEPTUH, TETUIOBBIC MAIIHHBI.
2. CoepemenHule npedcmasieHus 0 MUKpomupe.
2.1. Ecmecmeennble HAYKU 8 JHCU3HU COBPeMeHH020 obwecmea. Pazeumue amomucmuye-
CKUX npeocmasienull.

Ecmecmeennvle nayKu 6 Jcu3nu cogpemenno2o ooujecmaa.

1) EcrecTBeHHbIE, TEXHUUECKUE, T'yMaHUTAPHbIE HAYKH.

2) EauHCTBO MHpa IPUPOJIBI.

3) UnTerpamnus Hayk.

4) EcTeCTBEHHOHAaYy4YHOE MBIIJICHUE.

5) Hayunslii MeTO/ TO3HAHUSI.

6) Poiib eCTECTBEHHOHAYUHBIX JOCTH)KEHUH B UCTOPUHM U KOHKPETHOW KU3HU YEJIOBEKA.
7) IIpeameT ecTecTBO3HAHUS.

Paszsumue amomucmuueckux npedcmasgnenuii.

1) 3apokaeHre aTOMUCTUYECKUX MPEACTABICHUI B aHTUYHON HayKe.
2) Atomuctuka B HoBom BpemeHu.

3) Pa3BuTHE aTOMUCTUYECKUX MPEICTABICHU B COBPEMEHHON HAyKe.
4) Ilpsimoe MOATBEPKICHHUE UIEU aTOMHU3MA.

5) MonekynapHO-KMHETUYECKAsl TEOPUSL.
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2.2. Cmpoenue amoma.

1) UccnenoBanue sBIEHUS dIIEKTPOIU3A.

2) Karoanble yun.

3) DnekTpoHHast TEOpHUsl METAIJIOB.

4) Teopuu CBETOBBIX SIBJICHUH.

5) PenTrenoBckue JTydu.

6) OTKpBITHE PATUOAKTHBHOCTH.

7) IlnanerapHast MOAEIH aTOMA.

8) IlpoTrBOpeuns naaHeTapHOU (SAEPHOIT) MOIETH.

9) Atom Pesepdopna-bopa.

10) ITpuHIIMT COOTBETCTBUS.

11) BonHOBBIE CBOICTBA BEIIECTBA.

12) Tabnuna .M. Menneneena.

13) IIpuHIMO TONOTHUTENHEHOCTH.
2.3. Cmpoernue amomHo2o a0pa.

1) Hyxnonsl. DHeprus cBs3u siapa. [Jedext macc.

2) Jenenwue siaep.

3) HeynpaBmnsiemas sinepHasi LieTHas pPeaKiusl.

4) Yupasnsiemas siepHast LIETIHask PEaKIusl.

5) PaaroakTuBHOE H3ITyYECHHE.

6) TepMosiiepHBIi CUHTES.

7) BnusiHue paAroaKkTUBHBIX U3Ty4YeHUN HA OMOIOTUYECKUE CHCTEMBI.
2.4. Dnemenmapmsie uacmuyol.

1) Tumbl B3auMO1eHCTBHS.

2) YacTuupl 1 aHTUYACTHUIIBL.

3) Knaccuduxkarus 31eMeHTapHbIX YacTHII.

4) CrangapTHasi MOJIETb.

5) JIBmkeHre 1 B3aUMOJICHCTBUE DJIEMEHTAPHBIX YACTHII.

6) bonwmoit Anponnsiii Komnaitaep.
3. Cospemennbvie npedcmasgieHus 0 MaKpo- U mezamupe.
3.1. Knaccuueckue npedcmasnenus 0 npocmpancmee u 6pemeHu.

1) OGb1IeHHOE TTOHUMAaHUE MTPOCTPAHCTBA U BPEMEHH.

2) Tonosioruueckue U METPUUECKUE XapAKTEPUCTUKHU IPOCTPAHCTBA U BPEMEHHU.

3) Ucropwus npeacTaBieHnid O MPOCTPAHCTRE.

4) EBkiui0Ba reOMETpusl.

5) HeeBkimaoBa reomeTpusi.

6) Knaccuueckue nmpenctaBieHHs O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHH; Mpobiiema rdupa.

8) IlpuHuun oTHOCUTENBHOCTH [anuiies U Teopusl IEKTPOAMHAMUKN MakcBea.
3.2. Cneyuanvhas meopusi OMHOCUMENLHOCTU.

1) ITpennocsuiku noctpoenus CTO.

2) IMoctynarer CTO.

3) OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.

4) PensITUBUCTCKOE 3aMe/IJICHUE BPEMEHH.

5) OTHOCUTENBHOCTH NPOCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAJ.

7) Ilpeo6pazoBanus Jlopenua.

8) Onruueckwii >3pdexr Jomepa.

9) DneKTpOMarHuTHOE MOJIeE.

10) DxcnepuMeHTaIbHOE 000CHOBAHKE PEISTUBUCTCKOTO 3aME IJICHUSI BPEMEHHU.
3.3. Obwas meopusi omHoCUMENLHOCHU.

1) 3akons Kemepa.

26



2) 3axoH BcemupHOro TAroTeHuUs.

3) UnepTHas u rpaBUTAIIIOHHAS MAaCCHI.

4) [IpuHIMI SKBUBAJIEHTHOCTH.

5) I'paBuTaniioHHoe MmoJe.

6) ITonstue 00 OTO.

7) IIpoctpancto B OTO.

8) Cnenctusa OTO.
4. Buonocuueckasa kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. XKusns. Jeontoyuonnasn meopusi.

Kusnb.

1) OTnuuue KUBOTO OT HEXHUBOTO. BeliecTBeHHAas! OCHOBA JKU3HH.

2) Konmeniuy BOZHUKHOBEHUS KU3HHA HA 3eMII€.

3) Hauano >xu3nu Ha 3emite. Y ci1oBust Ha 3emite Ipu BO3HUKHOBEHHH »ki3HH. Teopust A.W. OnapuHa.
4) CTpoeHne 1 pa3HOBHIHOCTHU KJIETOK, UCTOPHUS CO3/IaHUSI KIIETOYHON TEOPHUH.

DB0I0YUOHHASL MeopUs.
1) CranoBnenue uneit spomounu (K. JIunnei, X.-b. Jlamapk, XK. bropdon).
2) DBomormonHas Teopus Y. lapBuna.
3) 'eneruka. 3akonsl HacnenoBanus ['. Menmens.
4) [TaneoHTOIIOTUYECKUE IPbI SBOTIOLUH.
4.2. buocgepa, noocgepa u yusunruzayus. Camoopeanuzayus u CUHep2emuKa.
1) Pa3zButue skocuctem, UX 0COOEHHOCTH W U€PAPXHSL.
2) 3aKOHBI 3KOJIOTMH, IPUMEPHI IPOSBICHUS.
3) Buocdepa: rpannnsl 6uochepsl, yaenue B.W. Beprajackoro.
4) Hoocdepa: yuenue B.U. Bepnanckoro.
5) [lonsiTHsa caMOOpraHu3aIii ¥ CHHEPTETUKH.
4.3. Xumuueckue KOHyenyuu: 560110UUsA XUMUU, coepemennas xumus. Ecmecmeennonayunvle ac-
NEeKmbl IKOJI02UU.

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHASL XUMUSL.

1) DBomronHsI XUMHYECKUX 3HAHUH.

2) CoBpemeHHblit cunte3. Karanus.

3) XuMu4deckuit cocTaB 000JI0YeK 3eMITH.

4) Ilpupoanble 3anachl ChIpbsi: HEOPraHUYECKOE, OPraHUUECKOE ChIPhE.
5) CoBpeMeHHBIC U TIEPCIICKTUBHBIC MaTEPHAIBI.

Ecmecmeennonayunvle acnexmol 3K0102Ul.
1) 'mo6anbHbIe KaTacTpOQbl U SBOJIOLHS.
2) Knumat mporuioro, HacTOSIIIEero ¥ OyyIero.
3) IMapuukoBerit 3pdext. Kucnorusie ocagku. O30HOBBIE ABIPHI.
4) IIpo6iemMbl SHEPTOCOEPEIKECHHSI.
5. Acmpoghuzuueckasn kapmuna mupa.
5.1. Bcenennas.
1) 'mnotesa bonbiioro B3psiBa (XpOHOIOTHS).
2) O6ocHOBaHWe TUNOTE3bI boJbIIOro B3phIBa: 3aK0H J. Xa0011a, peTMKTOBOE U3JTyUCHHE.
3) [IpoucxoxaeHrne XUMHUUECKUX PJIEMEHTOB BO BeeneHHoil.
4) CTpykTypa Meramupa.
5.2. Conneynas cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpemeHHBIE MTPEACTABICHUS O MPOUCXOKACHUN COTHEUHON CUCTEMBI.
2) CounHiie.

3) [InaHeThI 3eMHOM TPYMIIHL.

4) IlnaHeTbI-TUranThl.

5) Mansie Tena ConHEYHON CHCTEMBI.
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36e30ul.

1) Pasmepsl 1 macca 3Be3 .

2) PaccTrosiHue 10 3BE3 .

3) Poxnenue 3Be3.

4) X¥MHUYECKUH COCTaB 3BE3.

5) DHeprus 3Be3 .

6) DTanbl SBOIIOLMH 3BE3[] Pa3IMYHON MaCCHI.

7) DBOIIOIUS XUMHUYECKUX 3JIEMEHTOB BO BcenneHHOM U JKM3HB 3BE3/I.

Hpakmulteacoe 3a0aHnue: TOITrOTOBUTH MpE3CHTAIHUIO 110 OJHOMY M3 BOIIPOCOB, paCCMOTPCH-
HBIX Ha IPAKTUYCCKHUX 3aHATUAX, COACPKALLYIO HEC MCHEC 10 I/IHCI)OpMaTI/IBHLIX (o) £:1% 81 (0):

4.3. Kputepuu olieHUBaHUS
3aueT BBICTABISETCS MO pe3yjbTaTaMm pedTHHra. Ecnu oOyuwaromuiicss HaOpasl HEAOCTaTOYHOE
KOJINYECTBO 0aJlIOB, TO OH CIAeT 3a4erT.

IIIxana oneHMBaHuA IJIA 3a4eTa

YpoBHHU % ocBoe-
OCBOEHMS MH- AxkanemMu- HUS
AUKATOPOB J10- OcHOBHBIE IPU3HAKHU Bbl/IeJIEHUS] YPOBHA yeckasi | (pedTHH-

CTHKEHHU S OlleHKA ropast
KOMIIeTeHIH i OIleHKA)
ChopmupoBan | CTyAeHT TOKa3zajl TOCTATOYHO MPOYHBIC 3HAHMS | 3a4TEHO 50-100

OCHOBHBIX TOJOXEHUN y4yeOHOW AMCLHUIUIMHBI,
YMEHHME CaMOCTOATEIBHO PEIIaTh KOHKPETHBIE
IPaKTUYECKHE 3a7aud, MPeayCMOTPEHHbIE pabo-
4Yel MpOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEH-
JIOBAaHHOM CIPaBOYHOM JMTEpaType, yMeeT Ipa-
BWJIBHO OLICHUTH MOJYYECHHBIC PE3YJIbTATHI.

He copmupo- | IIpu oTBeTE BRIIBUINCH CyIIECTBEHHBIE TpoOenbl B | He 3aute- | menee 50

BaH 3HAHHUAX OCHOBHBIX TIOJIOKCHUH y4eOHOW HCIH- HO
TUTMHBI, HEYMEHHE C TIOMOIIIBIO TPETIoIaBaTes 1Mo-
Jy4uTh TPAaBUIIBHOE pEIICHuEe KOHKPETHOW Mpak-
THYECKOH 3a/1auyl M3 YMCiIa TPEAyCMOTPEHHBIX pa-
Oouelt mporpaMMoii Y4eOHOH TUCIIUTLTHHEL.

4.4. Metouueckre yKa3aHus 10 MPOBEJACHUIO TPOLEAY Pl TPOMEKYTOUHOM aTTECTAIUN

1.

Cpoxu mpoBeeHUs] IPOLEeAyphbl OLCHUBAHUS: Ha MOCIEAHEM 3aHATHHM Mo npeamery. Ecmu
oOyyaromuics Mo pe3yJibTaTaM PEUTHHTOBON CHCTEMbl HE HAOMpPAET HYKHOE KOJIUYECTBO
0aJI0B MM JKeJNaeT MOBBICUTH OLIEHKY, TO CAAeT 3a4eT COTJIacCHO TPeOOBaHUSIM.

. Coop, 00paboTKa 1 OLICHHBAHUE PE3YIbTATOB MPOMEKYTOUHON aTTECTAllUN POBOJUTCS Mpe-

noJiaBaTesieM, BeyIUM AUCIUILTHHY.

. Hpe,IILHBJIeHI/Ie PE3YJIbTAaTOB OLICHUBAHHUA OCYIICCTBIIACTCA: 10 OKOHYaHHUU OTBCTA CTYACHTA U

buKcupyercs B 3a4€THON KHM)KKE U 9K3aMEHALIMOHHOM BEJJIOMOCTH.

. HpI/I HaJIMYUU ITHCBMCHHBIX OTBCTOB 06y11a}01u1/1x051, MMOJIYYCHHBIX B XO€ BKSaMCHaHHOHHOfI

CCCCUH, MAaTCPHAJIbI XPAHATCA B TCUHCHHUEC MECALIA ITOCJIC 3aBCPIICHUA CCCCUN Ha Ka(bez[pax.

. [lopa10K BBIMOSHEHUS U 3aIUTHI KypcoBOil paboThl pernameHTHpoBaH «llojoxeHuem o Kyp-

coBoit pabote ®I'BOY BO «I'nma3oBckuii TocyapCTBEHHBIN MEarOTHYECKUNA HHCTUTYT UMe-
Hu B.I'. Koponenko».

. C‘-II/ITaTB, YTO HOJIOKUTCIIBHBIC PE3YJIbTATHI IPOMEIKYTOYHOI'O KOHTPOJISI CBUACTCIILCTBYIOT 00

YCIIEITHOM Tporecce POPMUPOBAHUS YKAa3aHHBIX KOMIETEHINH U MHIUKATOPOB JTOCTHKEHHS
KOMIIETEHIIHH (3TarnoB (OpMUPOBAHMSI KOMIIETECHITUH).
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5. Cogep:xaHue OLEHOYHBIX CPEICTB s NPOoBepKU cGPOPMHUPOBAHHOCTH
KOMIIETEHIWI U MHAMKATOPOB IOCTHKEHUSI KOMITeTEeHIIH
(MOCTUTOrOBBIii KOHTPOJIb) U KPUTEPHUHU UX OLEHUBAHUS

3amanus 1Sl MPOBEPKM KOMIIETEHIIUM U MHIAMKATOPOB JOCTHKeHHsI KomneTeHuuu: YK-1:
NYK-1.1., UYK-1.2., UYK-1.3.

Kox komrterenrimu | YK-1

dopMyIHpOBKa CrniocoOeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH-

KOMIIETEHINH dopmanuu, TPUMEHSATb CUCTEMHBIN MOAXOJ Ul PEIICHUs MTOCTaBJICH-
HBIX 3aj7a4

WNupukarop NVYK-1.1. lemoHCTpHpYeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U KPUTH-

JOCTH)KEHUS YECKOI0 MBIIIJIEHHUS, apIYMEHTHPOBAHHO (POPMUPYET COOCTBEHHOE CYK-

KOMIIETEHIIUU JICHUE 1 OLIEHKY HH(OpMAaLH, TIPUHUMAET 0OOCHOBAHHOE PEIICHHE.

NYK-1.2. [Ipumensier noruyeckue Gopmbl U MPOLEAYPHI, COCOOEH K
pedaekcun o MOBOAY COOCTBEHHOW M UY)KOW MBICITUTEIBHOUN JEATEb-
HOCTH.

NYK-1.3. AHanu3upyer UCTOUHUKU MH()OPMALUH C 1IeJbI0 BBISABICHHS
UX IPOTUBOPEYHM U ITOMCKA TOCTOBEPHBIX CYKICHUM.

Bpewms BoinonHeHus 3aganuii: He 6oee 30 MUHYT

1.

Huxonait Konepauk npenmoxun moaesnb COTHEYHON CUCTEMbI, KOTOpasi Ha3bIBACTCA:
a) TeOLEHTPUYECKas;

0) reMoLeHTpUYECKas,

B) aHTPOIOLIEHTPUUECKAs;

T') raJakThu4decKasl.

. KBaurowm cBera sBisgercs:

a) DJICKTPOH;
0) anpow;
B) QOTOH;
T) JICTITOH.

. [locTynatel cienuanbHOM TEOPUU OTHOCHTEILHOCTH CHOPMYIIHPOBAIT:

a) M. ®apanei;
0) I'. Tanueit;
B) U. HetoTOH;
r) A. DUHIITENH.

. KOHHGHHI/IH, B COOTBCTCTBHU C KOTOpOﬁ JKH3Hb Ha 3emire 3apoauniiacb 6.]'[8.1"0,[[8.]35[ 3aHCCCHUIO

U3 KOCMOCa, Ha3bIBACTCS:
a) Teopus MaHCIIEPMUU;

0) TeopHsi CaMOTIPOU3BOIBLHOTO 3aPOKICHHUS;
B) TeopHsi OMOXUMUYECKOM IBOIOIHH;

I') KpealuOHU3M.

. HaI/I6OJ'IbIJ_IYIO 4acTh BellecTBa BO BcelleHHOM COCTaBIISIOT ABA DJIEMEHTA:

a) KPEMHUH U YIJIEpOJT;
0) yraepoa v BOAOPO/I;
B) KHUCJIOPOJI U TEJH;
T') BOAOPO M TEJIHIA.

. YCTaHOBHTE COOTBETCTBUE MEXIY KapTUHAMM MHUPA U 3aKOHAMU, IPUHIUIIAMU:

MexaHnnyeckast a) | [Ipuntun HeonpeneneHHocTH | elizeHOepra

DneKTpoAuHaAMHYECKast 0) | 3akoH BceMUpHOTO TIAroTEHUS

PenaruBucrckas B) | 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMU

AN —

KBaHTOBO-CTaTHCTHYECKAS F) HOCTy.]'IaTLI crnernuaibHOM TCOpHUU OTHOCUTCIIbHOCTU
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7. YCTaHOBUTE COOTBETCTBUE MCXKAY YYCHBIMU U HAYUYHBIMU JOCTUKCHUSAMMU

1 | I.1. Menneneen a) | 3aKOHBI HACTEAOBAHUS
I'. Mengens 0) | [Tepuomuyeckast 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JICMCHTOB
OT 3aps0B siApa
3 | Y. HapBun B) | Knmaccudukanms pacteHnii u sKUBOTHBIX
4 | K. JIluanein r) | DBOJIOIIMOHHAS TEOPUS: U3MEHYMBOCTH, HACIIEICTBEHHOCTb,
€CTECTBEHHBII 0TOOD

8. Ilpakxmuueckoe 3adanue. JI1s1 KaXKJ0r0 PUCYHKa BbIOEpUTE MPaBUWIbHOE Ha3BaHUE. YKaXKHUTE
HOMEpP PUCYHKA B CTPOKE C MOAXOASIINM K HEMY Ha3BaHHEM.

lMo,u,enbl—-| Cnegacrensa I

—
| ¢a|c?|l_|——| 3KCI‘IepMMeHT|

HE-nyww

HasBanue Homep pucyHka
OmnpIT 10 HAOMIOICHHIO AIIEKTPOMArHUTHON MHAYKLUH
Monenb atoma Pesepdopaa

HI/IKH HAY4YHOI'O IMO3HAHUA

I'paden

[TapHUKOBEIH 2P dheKT

HeomHOpoIHOCTh paIHOaKTHBHOTO M3JTyYCHHUS
Moanekyna JIHK

JlenieHne aTOMHOTO siipa

Kitou k Tecty:

Howep 1 2 3 4 5 6 7
BOMNpoOCA

Howmep 5
IIPABWJIBHOTO OTBETA

w
—
o
~
EENUS T\ R
1
© =5 W O
B W -
[ I |
W 1 o O\
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Kitou k mpakTrueckomy 3a/1aHuio (pEeIeHUI0 IPaKTUYECKOH 3a1a4n):

Ha3Banue Homep pucynka
OnbIT 0 HAOTIOIEHUIO YJIEKTPOMArHUTHOW WHTYKITMH 5
Mogens atroma Pesepdopaa

[{ux HaygHOTO MO3HAHUS

['paden

[TapaukoBbIf A heKT

HeogHopoaHOCTh pagioaKTUBHOTO U3JIYYCHUS
Moaekyna JIHK

JleneHne aToMHOTO s/1pa

N | WO [N~

Kpurepun oneHnBaHus:
Kasxprit ”HANKATOP JOCTHXKEHHS KOMITETEHIIUM OlleHnBaeTcs B 10 6aios:
e TecroBoe 3amanue oreHnBaercs B 10 6amioB (0TBeT Ha Borpoc Tecta ctouT 0 mnu 2 6ana);
e 3ayaHus Ha COOTBETCTBUE OlleHUBArOTCA B 10 6amioB (kaxaoe oneHuBaeTcs 0-5 6aIoB)
— 5 0aJJI0B — IOJTHOCTHIO MPABUIIHHO HalICHHBIE COOTBETCTBHS,
— 4 Gaina — TpU IPABWILHBIX COOTBETCTBUS;
— 3 Oaya — ABa MPaBUIBHBIX COOTBETCTBHUS,
— 2 6ayuia — OJTHO MPABUIHBHO COOTBETCTBUE;
— 1 Gaym — OTCYTCTBHE MPABUIIBHBIX COOTBETCTBUI;
— 0 GayToB — HE MPUCTYTIAT K BBITOJIHCHUIO 3a/IaHUS;
e Kaxnoe nmpakTuieckoe 3aganue oneHuBaercs B 10 6amios:
— 10 GamioB — CTYIEHT NMPaBWIBHO BHITIOJHUJ TPEIIOKCHHBIC 3aIaHUS HA OCHOBE
W3YYCHHON TEOPHH, METOJIOB, IPUEMOB, TEXHOJIOTHIA;
— 8 0a/UI0B — CTY/ICHT CIOCOOEH MPUMEHSTH MOMyUYEeHHBIE TEOPETUUECKUE 3HAHMUS B
MPaKTUYECKOU JACATEIBHOCTH, PeIIaTh TUMUYHBIC 33]]a4 Ha OCHOBE BOCIIPOM3BE-
JIEHUsl CTaHJAPTHBIX aJITOPUTMOB, IIPHU BHIMIOJIHEHUH 3a/IaHUM JOMyCKaeT He3Ha-
YUTENbHBIE OIINOKM;
— 6 0ayI0B — MpY BHIMOJIHEHUH 3a/IaHUS JOMYIIEHBI TPyOble OUTHOKHY;
— 0 6anyoB — CTYJCHT HE BBIMOJIHII 3aJ]aHHE.
OLuieHKa 3aBUCHUT OT IIPOLICHTA BBHITIOJIHEHHS BCEX 3aJaHuM.

IlIxana oneHuBaHus cGOPMUPOBAHHOCTH KOMIIETEHIIUH M HHANKATOPOB
AOCTH/KEHHUS] KOMIIeTeHIHH

YpoBHn %
OCBOCHMS MH/IHU- BBINOJI-
Akanemuye-
KaTopa (oB) 10- | OCHOBHBIC NPU3HAKH BbIleJICHUS YPOBHS HEeHUA
N cKas OlleHKAa
CTHKEHHI KOMIIe- BCeX 3a-
TeHI U JaHHui
[loBpiieHHbI | Brimrouaer HuxecTosnmii ypoBeHb. YMeHue |  OTiIn4HO 90-100
(BBICOKUIN) CaMOCTOSITENIBHO TPHUHUMATh PEIICHUE, pe-

math npooieMy/3aaady TEOPETHUECKOTO TN
MIPUKJIATHOTO XapakTepa Ha OCHOBE H3y4YeH-
HBIX METOJIOB, IPUEMOB, TEXHOJIOTHIA.
bazoBbiii Bromrouaer Hmkecrosimmid ypoBenb. Crioco6- | Xoporio 70-89
HOCTh COOMpAaTh, CUCTEMATU3UPOBATh, aHAJIH-
3UpOBaTh M TPAMOTHO HCIIONB30BaTh WHGOP-
MAaIMI0 U3 CaMOCTOSITEIbHO HAWICHHBIX TEO-
PCTUYCCKUX HCTOYHUKOB W WLIHOCTPUPOBATH
MU TEOPETUYECKUE TIOT0KEHHSI T 00OCHO-
BBIBATH PAKTUKY IIPUMEHEHUS.
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VY nosnerBoputens- | M3noxkenue B mpenenax 3aaad Kypca Teope- | Y I0BIETBO- 50-69
HBIN TUYECKOTO0 U MPAKTUYECKOTO KOHTPOJIMPYE- | PUTEIBHO
MOro MaTepuala.
Henocratounslii | OTCyTCcTBHE NpPU3HAKOB yaoBieTBopuTenb- | Heynosne- | menee 50
HOT'O YPOBHSI. TBOPHUTEIIBHO

CuutaTh, YTO TOJOKUTENbHBIE PE3YJbTaThl MOCTHUTOIOBOIO KOHTPOJS CBUAECTEILCTBYIOT 00
YCHEIIHOM Tpoiiecce GOPMUPOBAHUS KOMIIETECHINH (M) U WHANKATOpa (OB) TOCTHXKEHUS KOM-
nereHnuu (i) (3Tama GopMHUPOBAHUS KOMIETEHIMHK). Ecin 00ydaromuiicss MOyl OIEHKY
«HEYJOBIIETBOPUTEIBHO», TO CUUTATh KOMIIETCHIIMIO HEe C(HOPMHPOBAHHOW HAa JAHHOM IJTare.
[Tpu mosy4eHHUH OLIEHOK «YAOBJIETBOPUTEIHHO», «XOPOIIO» WIH «OTIMYHO» CUUTATh, UTO IMPO-
BepsieMasi KOMIIETeHIIUs C(hOPMHUPOBAHA HA JOCTATOYHOM yPOBHE.

Memoouueckue ykazanus 01 NPO8epKU 0OCMAMOYHbIX 3HAHUL

1. Cpoxu mpoBeieH s TPOLIeTyphl OLIEHUBAHUS: TI0 TpadUKy JeKaHaTa.
2. Coop, o0OpaboTKa ¥ OIICHMBAHHE pPE3yJITATOB ITOCTHTOIOBOTO KOHTPOJIS TPOBOJIUTCS
NpernoIaBaTelIeM 10 PaCIIOPSHKCHHIO JICKaHAaTa.

3. HpCI["I)HBJ'ICHI/IC PE3YJILTATOB OLCHUBAHUA OCYHICCTBIIKICTCA B TCUCHUC HCACIM IIOCIC

MPOBEJCHUST KOHTPOJIILHOTO MEpOnpusaTUs, OpopMisieTcs B BHAE OT4YETa U XpPaHUTCS B
JIeKaHaTe B TEYCHHUE BCETO CPOKa 00yUdeHHsT 00yUaroerocs.
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