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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. lesan 1 3a1a4u U3YUeHUs JUCITHIIMHBI

Lenv oucyunaunst — GOpMUPOBAHUE CPEJICTBAMH €CTECTBEHHOHAYYHOW KapTHHBI MHpPa YHHBEP-
CAIbHON KOMIIETCHIIMH, XapaKTePU3YIOIIECHUCsS CIIOCOOHOCTHIO OCYIIECTBIISITh IMOUCK, KPUTHYC-
CKHI aHaJu3 U CHHTE3 MH(POPMAIIMH, TPUMEHATh CUCTEMHBIN MOAXO/ /ISl PEIICHUS TTOCTABJICH-
HBIX 3a]1a4.

3adauu oucyuniunol:

1) u3yunth, 00OOIIUTE U CHCTEMATU3UPOBATh OCHOBHBIC MOHSATHS COBPEMEHHOTO €CTECTBO3HA-
HUs, cHOPMHUPOBATH OOIIKE MPEACTABICHHS O Pe3yJbTaTax MCCICI0BAHUS MUKpPO-, MaKpO- U
MErammpa;

2) YCBOHUTH OCHOBBI METO/Ia HAYYHOI'O MTO3HAHHUS, CHCTEMHOTI'O I0X0/1a, IIPUHIIUITEI KPUTHYECKO-
ro aHaJIM3a U CUHTEe3a UHPOpMaIUY;

3) paccMOTpeTh MECTO M POJIb YEIOBEKA B IIPUPOJIC, B3AUMOCBS3b €CTECTBEHHOHAYYHBIX M F'yMa-
HUTapHBIX 3HAHWM;

4) pa3BUTh CIIOCOOHOCTH TMPHUMEHCHUS €CTECTBEHHOHAYYHBIX 3HAHWN W YMEHHU# B mpodeccro-
HAJILHOM JIESITEIbHOCTH U B TIOBCETHEBHOM JKU3HU;

5) popMupoBaTh yMeHHs MPUMEHSTH JOTHYECKUE (POPMBI U MPOLEAYPHI, CIIOCOOHOCTH K pe-
(drexkcuu 1o MoBOy COOCTBEHHOM M UY)KOW MBICIIMUTEIILHON ACATEIBbHOCTH; YMEHUS aHAIM3a
HMCTOYHMKOB MH(GOPMAIIUU C IEJIbI0 BBISBJICHHUS MX MPOTHBOPECUU M TMOWCKA JTOCTOBEPHBIX
CYXKJIEHUM; yMeHUs (POPMYJIUPOBKH COOCTBEHHBIX CYKICHMM U TPUHATHS OOOCHOBAHHBIX
pelIeHU.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbLTATOB oﬁyqe}mﬂ no JAUCHUIIJIMHE, COOTHECCHHbIX
C YCTAHOBJICHHBIMM HHAUKATOPAMH T0CTHKCHUSA KOMIIeTeHI Uil

Kong xommerenumun | YK-1

®opMynHupoBKa CriocobeH OCyILECTBIISATh MOMCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH-

KOMIIETEHIINT (dbopMaruu, NPUMEHATh CUCTEMHBIH MOAXOM IS PELICHHUS MOCTaBJIECH-
HBIX 3a1a4

WNunukartop NYK-1.1. JleMoHCTpUpYyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOTO M KPHUTHU-

JNOCTHKECHHUS YECKOI'0 MBIIIJIEHHS, apIYMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CYXK-

KOMIIETCHIINHU JIEHUE U OLIEHKY MH(OpPMAaLUK, TIPUHUMAET 0OOCHOBAaHHOE PELIECHHE.

NVYK-1.2. [Ipumensier noruueckue GopMbl U MPOLETYPHl, CIIOCOOEH K
pediekcuu 1o MmoBoy COOCTBEHHOW M UY>KON MBICTUTEIHLHOM JeSTENb-
HOCTH.

NVYK-1.3. Aanuzupyer UCTOYHUKU UHPOPMAIUH C LENbIO BBISIBICHUS
UX MPOTUBOPEUYNI U MIOUCKA JOCTOBEPHBIX CYKIACHHI.

1.3. BociutarenbHasi padora

Hamnpasnenue
N Tunel 3aga4 ®opmbl pabOTHI
BOCIHUTATEIbHOU pabOTHI

HAy4YHO-HCCIIEI0BATENbCKasl pa- | MeJaroru4eckui, BBICTYIUIEHHE C I0KJIaI0M

60Ta oOyyaronmxcs COTIPOBOKICHUS

IpaX1aHCKOE BOCIIUTAHUE MHTEPAaKTUBHOE 00CYXkJIEHHE JI0KJIa-
JIOB Ha NMPAKTHYECKOM 3aHATUU

MaTPUOTHYECKOE BOCIIUTAHUE IIOATOTOBKA JIOKJIANa O BKJIAane OTe-
YECTBEHHBIX YUEHBIX U CIIOPTCMEHOB
B pa3BUTHE PU3NYECKON KYIbTYPHI U
cropra




1.4. MecTO TUCHUIJIMHBI B CTPYKTYPe 00pa30BaTeIbHON NMPOrpaMMbl

Hucnunnuna «EcrecTBeHHOHAYYHAass KapTHHA MUPa» OTHOCUTCS K 00s3aTeNIbHOM 4acTu yueOHO-
ro miuana. TpeOoBaHUS K MPeIBAPUTEILHON MOATOTOBKE OOYYaIOMIErocs: 3HaHUS MO (QH3UKeE,
XUMHUHU U OMOJIOTUU B 00beMe IIKOJBHOTO Kypca. [Ipm ocBOEHMM AMCUUIUIMHBI UCIIOJIB3YIOTCS
3HAHUS, MOJYYEHHBbIE NpHU U3ydeHUH aucuuiuinHbel «Mcropust Poccumy. JlucnunianHa BHOCUT
BKJIaJ] B U3y4Y€HHE METOJIOJIOTUYECKON YacTH T'YMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX JMCIIHU-
TUJTUH.

1.5. OcoGeHHOCTH peayu3aunu JUCHUIIINHbBI

JucuuriuHa peai3yercs Ha PyCCKOM SI3bIKE.

2. O0beM AUCHUILTHHBI

N3 Hux

Axkaznem. B (hopme
4achl IIPaKTUYECKON

IIOATOTOBKH

Bcero
Bun yuebHolt paboThl o cemecTpam 3a4ETHBIX
€JIMHUILL

OO6m1ast TpyA0EMKOCTh JUCIIUTUIMHBI 2 72

CEMECTP 1
KonrakTHas paboTa c mpenojaBaTenem:
AynurtopHsble 3aHsTH (BCEro)

3aHsATHUS JIEKIIMOHHOTO THIIA
3aHsATHS] CEMUHAPCKOTO THUTIA —
[TpakTHyeckue 3aHATHs 2
JlaGopaTopHble paboThI —
KCP —

CamocrosTenbHas paboTa 00yJaronmxcs 30

Ao

CEMECTP 2
KonTtakTHas paboTa ¢ npenojaBaTesiem:
AynurtopHble 3aHsTHs (BCEro) 4
3aHATHS JEKIMOHHOIO THIIA —
3aHsATHsI CEMUHAPCKOTrO TUIIA —
IIpakTHyeckue 3aHsAThs 4
JlabopaTopHbie pabOThI —
KCP —
CamocrosTenpHas paboTa 00yJIaroIuxcs 28
By npomeKyTo4HOM aTTecTalny: 3a4eT 4

3. Conep:xanue QM CHUTIIAHBI

3.1. Pazenbl iucuunIMHbI 1 BUAbI 3AHATHH (TeMaTH4YeCKHUi NJIaH 3aHATHI)

Paznienibl ¥ TEMBI JUCHUILIMHBI | Beero | Ayn | Jlex | JIa6 | TIp | Cem | KCP | CP

1 cemecmp

1. Cmanoenenue QCMGCMGQHHOHLI)/'{HOIZ Kapmurvl mupa

1.1. Hay4yHoe no3HaHue siBIE€HUI Mpu- 6 2 2 4
ponbl. CTaHOBIICHHME HAy4HOTO ecTe-
CTBO3HAHWUSI.

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

1.3. EcrectBo3Hanue 18-19 BexoB 4 4




2. CogpemenHvle npeocmasienus 0 MUKpOMUpe

2.1. EcTtecTBEHHble HAayKHM B >XH3HU 1 1 1
COBpeMEHHOTO oOrmiecTBa. PasBurue
ATOMHUCTHYECKHX NPEJICTABICHUH.

2.2. CTpoeHue aToma. 5 1 1 4
2.3. CTpoeH#e aTOMHOTO sijipa. 4 4
2.4. DrieMeHTapHbIC YaCTHIIBI. 4 4
3. Cogpemennvie npedcmasienus 0 Makpo- u mecamupe

3.1. Knaccuueckne mpeacTaBiIeHHs O 2 2 2
NPOCTPAHCTBE M BPEMEHHU.
3.2. CriermasibHast TeOpHst OTHOCHTEITBHOCTHL 3 3
3.3. O0m1as Teoprst OTHOCHUTEIILHOCTH. 3 3

Utoro o 1 cemectpy 36 6 4 2 30

2 cemecmp
4. Buonocuueckasa kapmuna mupa. Xumuueckue KoHyenyuu

4.1. J)Kus3nHb. OBOIIOLMOHHAS TEOPHUSL. 10 2 2 8
4.2. buocdepa, HOOochepa U IUBUITH3A- 4 4
uus. CaMoopraHu3auys U CHUHEPreTH-
Ka.
4.3. XUMHYECKHE KOHLIEMIUU: 3BOJIIO- 4 4

oys XUMHHM, COBpEMEHHAA XUMMUSL. Ecre-
CTBCHHOHAYYHBIC ACIICKTbI 3KOJIOTHH.

5. Acmpoghusuueckas kapmuna mupa

5.1. Bcenennas. 7 1 1 6

5.2. ConHeyHasa cucTeMa. 3Be3/bl. 7 1 1 6
3auer 4

Hroro no 2 cemectpy 36 4 4 28

HToro no qucrumuiiie 72 10 4 6 58

3.2. 3aHATHU JEKIMOHHOI0 THIIA
CEMECTP 1

Jlexmus 1.

Tema: EctecTBeHHBIE HayKH B JKM3HU COBPEMEHHOIO oOIIecTBa. Pa3BUTHE aTOMHCTHYECKHX
npenacrasieHuid. CTpoeHue atoma.

Kpamkas annomayus x nekyuu.

Ecmecmeennvie HayKu 6 JHCU3HU COBPEMEHHO20 00Wecmaal.

1) EctecTBeHHbIC, TEXHHYECKHE, TYMaHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa IPUPOIHL.

3) UnTerparus HayK.

4) EcTecTBEeHHOHAYYHOE MBIILICHUE.

5) HayuHsI1ii MeTO/] TO3HAHUSL.

6) Postb ecTeCTBEHHOHAYYHBIX JTOCTH)KCHHI B HCTOPUU M KOHKPETHOM JKU3HH YETI0OBEKA.
7) Ilpeamer ecTecTBO3HAHUSL.

Pazeumue amomucmuueckux npedcmagieHul.

1) 3apokeHrEe AaTOMUCTUYECKUX TIPE/ICTABICHNUIN B aHTUYHOM HayKe.
2) Atomuctuka B HoBom BpeMeHH.

3) Pa3BuTue aTOMHCTUYECKHX MPECTABICHU B COBPEMEHHON HayKe.
4) TIpsiMoe MOATBEPIKACHUE WU aTOMU3MA.

5) MoJieKkyJIIpHO-KMHETHIECKas TCOPHSL.

Cmpoenue amoma.

1) UccnenoBanue sSBICHUS JIEKTPOIIU3A.

2) Karonubie ay4n.

3) DieKkTpoHHAas TEOPHSI METAJIOB.

4) Teopuu CBETOBBIX SIBIICHHH.

5) PenTreHoBcKHe JIy4H.



Camocmoamenvnaa paboma cmyoenma no pazoeny «2. CospemeHHble npeOCmMasieHus o
MUKpOMUPE» OCYWECMEIAemCA ¢ UCNOIb306anuem 3azpyscennsix ¢ Moodle kpamxux kon-
cnekmoe u aumepamypul u3 chucka 6 n.5 PII/] no cnedyrowemy niany.
Cmpoenue amoma.

1) OTKpbITHE PATHOAKTHBHOCTH.

2) [nanerapHas MoJellb aTOMA.

3) [IpotuBopeuus miaHeTapHOH (SACPHON) MOJIETH.

4) Atom Pezepdopna-bopa.

5) I[IpuHIKIT COOTBETCTBUS.

6) BosiHOBBIC CBOIICTBA BEIIECTBA.

7) Tabmuna /1.11. Menneneena.

8) [IpuHIKIT JOTIOTHUTEILHOCTH.

Cmpoenue amomnozo s0pa.

1) Hyksonsl. DHeprus cBsa3u siapa. Jedext macc.

2) [enenue siaep.

3) Heympasisiemast siiepHast 1ierHasi peaKiiusi.

4) Vrpasisiemas siepHas [erHas peaKius.

5) PagroakTHBHOE H3ITy4YCHHE.

6) TepMosiAepHBIii CHHTES.

7) BausiHUe paquoaKTHBHBIX U3yUYECHHIH HA OMOJIOTHYECKHE CHCTEMBI.
DnemenmapHvie yacmuyul.

1) Twurbl B3aUMOACHCTBHS.

2) YacTuiisl ¥ aHTUYACTHIIBL.

3) Knaccudukarus 3;1eMEHTapHBIX YaCTHII.

4) CtanmapTHas MOJEIb.

5) JIBvkeHHe ¥ B3aUMOICHCTBHE 3JIEMEHTAPHBIX YaCTHII.

6) Bouboit Anponnsrit Komaiinep.

Jlexmus 2.

Tema: Kinaccudeckue peCTaBICHUS O POCTPAHCTBE M BPEMEHH.

Kpamkasa annomayus k aexyuu.

1) OGbIIeHHOE TTOHUMAHKE TIPOCTPAHCTBA U BPEMEHH.

2) Tomonoruyeckrue U METPUIECKUE XapaKTePUCTHKH TPOCTPAHCTBA U BPEMEHHU.
3) Ucropus npeacraBieHnit 0 MpOCTPAHCTBE.

4) EBKIHMI0Ba TEOMETPHSI.

5) HeeBkin0Ba reoMeTpusi.

6) Kinaccuueckue npeacTaBieHus O IPOCTPAHCTBE U BPEMEHU.

7) I'paHMIIBI TIPUMEHUMOCTH KJIACCHYECKUX TPEICTaBICHUH; TpodaeMa 3¢pupa.
8) Ipuniwn oTHOCHTENbHOCTH ["anuies U Teopus 3JIEKTPOAMHAMHUKH MakcBea.

Camocmoamenvnaa padoma cmyoenma no pazoeny «3. Cospemennvle npedcmagienHus o
MAaKpo- u mezamupey oCyweCmeasiemes ¢ UcCnoav3osanuem 3azpyxycennvix ¢ Moodle kpamxux
KoHcnekmoe u aumepamyput u3 cnucka ¢ n.5 PII/] no cnedyrowemy naany.

Cneyuanvhas meopusi OMmHOCUMENLHOCHIU.

1) Mpeanoceuiku moctpoenus: CTO.

2) locrynarer CTO.

3) OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.

4) PensiTHBUCTCKOE 3aMe JIeHHE BPEMEHHU.

5) OTHOCHTEIBHOCTD POCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJL.

7) IIpeobpazoBanus Jlopenna.

8) Onruueckuii a3 dext [ormtepa.

9) DirleKTpOMarHUTHOE TIOJIE.

10) DkcniepuMeHTaIEHOE 000CHOBAHUE PEISITUBUCTCKOTO 3aMEJJICHUSI BDEMEHH.



Obwas meopusi OMHOCUMENbHOCTU.

1) 3akonsl Kermiepa.

2) 3akoH BceMupHOro TAroTeHus.

3) UuepTHas 1 rpaBUTAIMOHHAS MACCHI.
4) TIpyHIUIT SKBUBAJICHTHOCTH.

5) I'paBuTAIIMOHHOE TIOJIE.

6) [Tousitue 06 OTO.

7) IIpoctpancteo B OTO.

8) CieactBus OTO.

3.3. 3aHATUS CEMHMHAPCKOIO THIIA

VY4eOHBIM IJIAHOM HE MPEAyCMOTPEHBI

3.4. [IpakTUYeckue 3aHATUSA
CEMECTP 1

[TpakTrueckoe 3austue 1.

Tema: Hayunoe no3HaHue sieHui npuposl. CTAaHOBIIEHUE HAYYHOTO €CTECTBO3HAHUS.

Ilepeuens 3a0anui:

1) VscHuTE JTIOTMKY HAyYHOTO MMO3HAHUS SBJICHUS MPUPOJIbI HA KOHKPETHOM MPUMEpE.

2) KpaTko ONMuIMTe HCTOPHIO OTKPHITHS U UCCIAECIOBAHKMS MAarHUTOB M MAarHUTHOTO TIOJISA, aKKY-
paTHO ceNaiTe HeOOXOMMbIC HIUTFOCTPAIUH.

3) BanuiuTe COBPEMECHHBIC MPEACTABICHUS O MArHUTHOM TOJIe 3€MJIM M €ro 3HAYCHUH IS
YKU3HU Ha 3eMiie.

4) TlpuBeauTe MPUMEPbI IPUMCHEHHSI MATHUTHBIX SBJICHUH B COBPEMEHHBIX TEXHOJIOTHUSAX.

Camocmoamenvnan paboma cmyoenma no pasoeny «I. Cmanognenue ecmecmeeHHOHAYYHOU
KapmuHbl MUPA» OCYU{eCMeIsencs ¢ UCnOb306anuem 3azpyxycennozo ¢ Moodle nocoous u
aumepamypul u3 cnucka (n.5 PIT/I).

Cmanosenenue HayuHo20 ecmecmeo3HaHUs.

1) 3apoorcoenue nayunvix snanuii (IV-II moic. 0o n..). TlpeactaBbTe pe3yabTaThl H3YUCHUS COBpE-
MEHHOT0 MH(POPMAIIMOHHOTO IIPOCTPAHCTBA 110 MpoOJIeMe 3aposKIeHNs HayuHbIX 3HaHuH. Cre-
JaiTe KpaTKoe CTPYKTYpUPOBAHHOE COOOIIEHHE O €CTECTBEHHOHAYYHBIX JOCTHXKEHHUIX Meco-
notamuu, Erunta, Uaauu, Kutas. Ykaxure ucnoap30BaHHBIE HCTOYHUKHA WH()OPMAIIUH.

2) Hauanenwiti sman paszeumusi anmuynou Hayku (I moic. 0o n.3.). IlpencraBbTe pe3yibTaThl
U3YYEHUS COBPEMEHHOTO HMH(QOPMAIMOHHOTO IPOCTPAHCTBA, COJAEPXKAILEro CBEACHUS O
HayaJbHOM JTale Pa3BUTUS aHTUYHOM Hayku. Crenaiite 0030p JOCTH)KEHUI HaTypaabHOMN
dunocopun, aCTPOHOMHUU, MATEMATUKH B yKa3aHHBIN nepuo. OxapakTepusyiTe ecTeCTBEH-
HOHay4HbIE B3I A6 3eHOHA, [Indaropa, [lnarona.

3) Ecmecmeosnanue Apucmomens. IlpencraBbre pe3ynbTaThl MOMCKa MHQOPMALIUU O Pa3BUTUH
Uy CUCTeMaTH3aluu 3HAHUM, MPUBEAUTE MPUMEPHI B3TJISA0B APUCTOTENS Ha MPOLECe Mo-
3HAHMUS, JBUKECHHUE, MATEPUU U T.1.

4) Ecmecmeosnanue 6 Il 6 00 n.5. (annunckuti nepuoo). OxapakTepu3yinTe TOCTHKEHUS AJek-
canapuiickoi mkonsl: EBknuaa, Apxumena u ap. IlpuBenute KOHKpeTHbIE IPUMEPHI JOCTH-
KEHUHN yYEHBIX.

5) Ecmecmeosnanue 6 1—II 6 0o H.3. (epexo-pumckuil nepuod). Packpoiite cyTb cucteMbl Mupa
KnaBous Iltonemes. Ykaxure, Kakue €CTECTBEHHOHAy4YHBIE IMPEICTaBICHUS OTPAKEHbI B
tpyae Tura Jlykpenus Kapa «O npupoze Bemiei». OxapakTepusyiiTe nepuoj ynaaxa.

Ecmecmeo3znanue 6 Cpeonue sexa u Hosoe spems. Ixcnepumenmanvroe ecmecmeosHatue.

1) Penueuosuwiti sman pazeumus ecmecmeoznanusi. OXapakTepu3yuTe W HPOWLTIOCTPHPYITE
MPUMEPAMH CXOJACTUYECKUI TUI MBIIUICHUS. Y KaXUTE MPUYMHBI yIaJKa HAYKHA B 3amaaHoun
EBpomne. HazoBute 4epThl pa3BUTHS €CTECTBEHHBIX HAYK B IIEPUOJ CPEIHEBEKOBbs. Packpoii-
T€ NPEATNOCBUIKM U 3HAYEHUE IOSABICHHUS YHMBEPCUTETOB U POJIb PA3BUTHS TEXHUKHU UL
HayKU. YKaKUATE HaydHble B3Tisiabl P. bokoHa.



2) [Ipeonocwiiku u ocobenHocmu pazeumus HayKu cpeonesekosoeo Bocmoka. Cuenaite cTpyk-
TYpUPOBAHHBII 1O 001acTAM 3HaHUS (MaTeMaTHKa, aCTPOHOMMSI, MEXaHUKa, MEIUIIMHA U T.1.)
0030p OCTIXKEHUI apaObCcKkux y4deHbIX: Xope3mu, ABuIleHHa, Anb-bupynu, Yiayroek, Anbxa-
3€H U APYTUX.

3) Ecmecmeosnanue snoxu Bospooicoenus. TlpoaHanusupyite NPEANOCHUIKH M CYTh HAy4HOMH
pesomoriun H. Konepauka. Oxapaktepu3yiiTe (pakThbl, MOCTYKHUBIINE OCHOBOW T'€IIMOIICH-
TPUYECKOH HJIeH, MUPOBO33peHYeckoe 3HaueHue pador H. Konepuuka.

4) bopvba 3a cenuoyenmpuyeckyro cucmemy mupa. IIpoaHaIu3upyiTe U0 MHOXKECTBCHHOCTH
TUTAHETHBIX CUCTeM B OeckoHeuHoi Bcenennoii (k. Bpyno). [aiite popmynupoBku u mpo-
WwToCcTpupyiite pucynkamu 3akonsl M. Kemnepa. Kpatko uznoxure 6uorpadun yueHsix.

5) Pazsumue mexHuxku 6 nepuoo cpeoHegeKoebsi — NPeONOCHLIKA IKCNEPUMEHMATLHO20 eCIecn8o-
3nanus. KOHKpeTHBIMU NTpUMepaMu 0OOCHYHTE TO, UTO TEXHHUKA B TIEPUO/]] CPEAHEBEKOBbS OKa-
3aja BIMSIHUE Ha pa3BUTUE €CTECTBO3HaHHUA. PaccMoTpure npuMepbl TEXHMUYECKUX JIOCTHXKE-
Huii Jleonapao na Bunuu, packpoiite METO0I0rMYeCKOe 3HAaUeHUE €T0 UCCIIeI0OBAaHUA.

6) Memooonoeus I'. I'anunes. OxapakTepu3yiTe MPOIECC 3apOXKIACHUE KIIACCHUSCKOW MEXaHUKH.
Hailinute onucanus uccienoBanuii [anunes u ykaxxuTe UX 3HaU€HUE Ui perneHus GyHa-
MEHTAJIbHBIX NP0o0JIeM ecTecTBO3HaHUsA. ONUIINTE €ro BKJIAJ B CTAHOBJIEHUE UJEU TE€IHOLEH-
Tpu3Ma. YKaXHUTe CTPYKTypy Hay4dHOro Meroza no3Hanus o I'. [Nanunero.

7) Ecmecmeennonayunvie uccreoosanus M. Horomona. OxapakTepu3yiTe eCTECTBEHHOHAYYHbBIC
uccinenoanus V. HpioToHa, nuHaMuyeckoe 000CHOBAaHUE TeIHOIEHTPUYECKON CUCTEMbI MU-
pa, 3akoHbl HproTOHA.

8) Baoicnetiuue omxpoimusi ecmecmeosnanus 16-18 eexos. IlpuBeanre IpuMephbl HCCIIEI0BAHUI
yuenukoB ['. Taymnes. Onummre padotsr D. Toppuueiuin 1Mo MCCIeA0BaHUI0 aTMOCHEPHOTO
JIaBJICHUs1, HacOChl, CKOHCTpyupoBaHHbIe O. ['epuke. YKaxkute HanpaBieHUs UCCIEIOBaHUM,
obecneunire nodexy aromuctuku (P. boitne u np.).

Ecmecmeosznanue 18-19 gexos.

1) Omkpoimue nonesoii popmol mamepuu. CucreMaTH3UpyiTe HWHOOPMAIIUIO O HAKOIUICHUH
(dakTOB B 00JIaCTH 3JIeKTpUUYeCcTBAa U MarHeTu3ma. CrenaiiTe CTpyKTYypUpOBaHHBIA 0030p Hc-
cnenoBaHuil B 3Toi obnactu B 18-19 BB. (V. I'mnsbeprt, O. I'epuke, 11I. Kynon u ap.). Oxa-
pakTepu3yiTe (akThl O B3aUMOCBS3M JIEKTPUUECTBA M MarHETU3Ma, noyydyeHHsie J{. Aparo,
I'.-X. Opcrenom, A.-M. Ammiepom, M. @apaneem.

2) Teopus anexmpomazHumnozo noss. Packpoiite cymnocts Teopun . MakcBesa, ONMUIInTe
OTIBITHI, OOECIIEUNBIINE €€ IKCIIEPUMEHTAIIbHOE 000CHOBaHME. YKaXXUTE OCOOCHHOCTH paboT
I'. I'epua.

3) Cmanoenenue knaccuyeckou mepmoounamuxu. OXapakTepu3yiTe B3IIISIbl HA TPUPOIY TeTl-
na, cymecrsoBasmue ot [pesnen I'peunn no P. Maiitepa u [x. Jxoynsa. YKaXuTe NpUYUHbI
HBOJIIOLIMU ATUX B3TJISI0B.

4) 3axon coxpanenus sHepeuu, mennosvle mawiunsl. IIpeacTaBpTe pe3ynbTaThl MOUCKa UHPOP-
Maluy U CTPYKTYPUPOBAHHO HM3JIOKUTE MCTOPHUIO OTKPBITHS 3aKOHA COXPAHEHUs DHEPTUU.
[IponabmroaiiTe mpuMepsl 1 OOBICHUTE PAOOTY TEIIOBBIX MAIIIHH.

CEMECTP 2

IIpakTnueckoe 3ansatue 1.

Tema: )Xn3Hb. DBONIOIIMOHHAS TEOPUS.

Ilepeuensv 3a0anuii:

1) Omauuue scusoco om nexcusozo. Bewecmsennan ocnosa xcusnu. IlpuBeante kiaccupuka-
110 HayK o *HBOM. C HMCHOJb30BaHWEM KOHKPETHBIX MPUMEPOB PACCKAXKUTE O (QYHKIUAX,
HNPUCYHIMX XKHUBBIM OopranuszMam. llepeunciute U oxapakTepuzylre XMMHYECKHE 3JIEMEHTHI,
npeo01ajaroliye B dKUBBIX OPraHU3Max; HEOPraHUYECKHE MOJIEKYJIbl, OpPraHUYECKHE MOJIEKY-
JIbl, MAKPOMOJIEKYJIBI. J[aliTe eCTECTBEHHOHAYYHOE MTOHITHE KU3HU.

2) Konyenyuu 6o3nuknosenus scuznu Ha 3emne. IlpencraBpre pe3yabTaThl H3Y4CHUS] COBPEMEH-
HOI'0 MH(OPMALMOHHOIO IPOCTPAHCTBA 00 UAEAX, JEKAIUX B OCHOBE KOHLEHIUM Kpeanno-



HU3Ma, CIIOHTAHHOTO 3apOXKACHHSI, CTAIIMOHAPHOTO COCTOSIHHSI, MAHCIEPMHUHU, KPaTKO pac-
CMOTpHUTE TEOpPHUI0 OHOXUMUYECKON 3Bomonuu. [lepednciante yuyeHbIX, 000CHOBABIIUX pa3-
JUYHBIC TTOJIOKCHHSI KOHIICTIITUH.

3) Hauano scusnu na 3emne. OnuimTe ycaoBus Ha 3eMile IPU BO3HUKHOBCHUU KHU3HU C TOUKU
3penust Teopun A.W. Onmapuna. IlpeacraBbre pesynbrarhl moucka MHPoOpMaNuu O (axTax,
KOTOpBIE OOBSACHSET U HE OOBSACHSET 3Ta TEOPUSI.

4) Cmpoenue u pasnosuonocmu kiemok. CTpyKTypUPOBAHO H3JI0KUTE UCTOPUIO CO3JaHMS KJIe-
TOYHOM TEOpWH, oOXapakrepusyiWte BKIan yueHbIXx (A. JleBenryk, P.I'yk, P.bBbpoyHn,
P. llInetinen, T. llIBanH u apyrux).

Camocmoamenvnasa paboma cmyoenma no pasoeny «4. buonozuueckas kapmuna mupa. Xu-
MuUuecKue KOHUYEnyuu» oCyw|eCmeasiemcs ¢ ucnoav3oeanuem 3azpysxcennozo ¢ Moodle noco-
ous u tumepamypel u3 cnucka (n.5 PILJ]).

Kusnv. e6onoyuonnas meopusl.

1) Cmanosnenue udeti 36omoyuu. Jlaite OHITHAE YBOITIOLMOHHON Teopuu. [lepeuncinTte Tamsl
CTAHOBJIEHUS 3BOMIOUMOHHON Teopuu. Omnumure wuzaen K. Jlunnes, XK.-b. Jlamapka,
K. broddona, mocay)uBIIMEe PA3BUTHIO SBOIIOIIMOHHON TEOPHUH.

2) Deonmoyuonnas meopus 4. /lapeuna. TlpenctaBpTe pe3ysbTaThl HMEIOIIUXCS B HHGOpMAIIK-
OHHOM TPOCTPAHCTBE CBeJeHUI 00 »BomononHon Teopun Y. JlapBuna. HazoBure sxcnepu-
MEHTAJIbHbIE (PAKTHI, JIEKAIINE B OCHOBE TEOPUH IBOJIOIUHU, UX TEOPETHUECKOE OObSICHEHNE U
IPaHULbl IPUMEHUMOCTH.

3) I'enemuxa. 3axonvl Haciedosanus I. Menoens. Bolaenure npeArnochUlKd 3aKOHOB HAcJe/0-
BaHUs, PACKPONTE CYTh HKCIIEPUMEHTAIBHBIX UccleoBanuii I'. Menuens, ciellaHHbIX UM BbI-
BOJIOB U MX 3HAYEHHE JUIsl IOHUMAHUS 3BOJIIOLUY.

4) [laneonmonocuueckue 3pol 360moyuy. O4eHb KPaTKO CAeTalTe 0030p €CTeCTBEHHOHAYYHBIX
IpeJCTaBIeHUH 00 3BOMIONNHU KUBBIX OPTaHU3MOB Ha 3eMile, BBIIENSS CaMOe CYILIIECTBEHHOE
B Pa3JINYHbIE MaJCOHTOJIOTUYECKHE 3Pbl (XUMHUYECKHE U (PU3MUYECKUE YCIIOBUS, KIIIOUEBBIC
W3MEHEHHUs pacTEeHUI U KUBOTHBIX). 3aIllOJIHUTE TAa0JIMIly, B KOTOPOM MO Ka)XJA0W U3 MaJeoH-
TOJIOTHYECKUX 3P OTMeuaeTcsi BpeMs, (u3NYecKre ycIoBUs Ha 3emile, XapaKTepUCTHUKA KU-
BBIX OPTaHU3MOB.

buocghepa, noocghepa u yusunuzayus. Camoopeanuzayus u cunepeemuxd.

1) Pazeumue sxocucmem, ux ocobennocmu u uepapxus. JlaiTe TOHATHUS SIKOCHCTEMbI, MOMYIIs-
LIM1, KpyTrOBOPOTA YHEPTUH, IPUBEAUTE IPUMEpPBI IKocucTeM. Hapucylite cxeMy, oka3bIBa-
IOIIYIO UEPAPXUI0 MATEPUH: OT JIEMEHTAPHBIX YACTHUIL 10 OuoChephl.

2) 3axomnwl 3xon02uu. PackpoiiTe CyTh 3aKOHOB MHHHMYyMa, TOJEPAHTHOCTH, KOHKYPEHTHOTO HC-
KJIFOUEHMsI, OCHOBHOT'O 3aKOHa 3Kojoruu. Jlaite GopMynupoBKY 3aKOHOB M MPUBEAUTE PE3YIIb-
TaThl MOKCKA MIPUMEPOB UX MPOSIBIICHNUS, OTIMCAHHBIX B PA3JIMYHBIX UICTOYHUKAX WH(POPMAIHH.

3) buocghepa: epanuyvt buocgepwi, yuenue B.H. Bepnaockoeo. Ykaxute (HaKTOPBI, 3a1aI0IIHE
rpanuibl 6uocdepsl. Chenaiite puCyHOK, MOKa3bIBAIOIIUN pa3HOOOpa3ue KU3HU Ha Pa3HbIX
PacCTOSHUSAX OT YPOBHSI MODSL.

4) Hoocghepa: yuenue B.HU. Bepnaockoeo. Tlpuseaure cBeaeHuss u3 Ouorpadguu y4eHOro, pac-
KpOWTe CyTh MOJIOKEHUI ero yueHus o ouochepe u Hoochepe.

5) lousmusi camoopeanusayuu u cunepeemuxky. BHIMATEIbHO U3yIUTE MTPUMEPBI CAMOOPTaHU-
3alliu B XKHUBOW M HEXHBOH mpupone. [Iponabmonaiite BugeopparmMeHtT uiu Qortorpadum,
MOKa3bIBAIOLIME SBJICHUE CaMOOPTaHM3allMK Ha OBEPXHOCTH Macia. [lo3HakoMbTech ¢ MOHS-
THEM CHHEPreTHKH. YSICHUTE B3aUMOCBA3b NpPEICTaBlIeHU 00 sKkocucTremMax, buocdepe, HO-
ocdepe ¢ MOHATUEM CaMOOPTaHU3AIUH.

Xumuueckue Konyenyuu: 360110YuUs XUMUU, COBPEMEHHAS XUMUSL.

1) Deonroyus xumuueckux snanuil. VI3M0KUTE UCTOPUIO PAa3BUTHSA XUMHUH: B ApeBHEH HaTyphu-
nocoduu, B CpenHue Beka, oxapakrepusyiire padotsl P. boitns, A.M. bytneposa (cTpyKTyp-
Hasi XUMHUS), TOHATUE SBOJIIOLMOHHOW XHWMHUU, MPEANOCHUIKM CHUCTEMaTHU3allsl AJIEMEHTOB,
CyTb nepuogudeckoro 3akona /[.M. Menneneesa.

2) Cospemennwiti cunmes. Kamanus. TlpoaHanu3upyiTe pojib CHHTE3a B COBPEMEHHOM MHUpE,
JaiiTe MOHATHE U IPUBEAUTE IPUMEPHI KaTaIu3a.
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3) Xumuueckuii cocmag obonouex 3emau. CxemMaTudecku U300pasuTe AUarpaMmy, MOKa3bIBako-
I1y10, KaKUE JIEMEHTHI U B KAKMX KOJIMYECTBaxX MpeoliIagaoT B 3¢MHOM Kope, B aTMocepe, B
IIeJIOM Ha IIaHEeTe.

4) I[Ipupoonvle 3anacvl Culpbsi: HeOpeaHuueckoe, opeanuieckoe cuipbe. KpaTtko ONMUIIMTE BHUIbI
CBIPbsI, €r0 MPOUCXOXKJICHHE, PACCMOTPUTE MPOOJIEMY UCTOIICHUS.

5) Cospemennvle u nepcnekmugnvle mamepuaisl. IlpuBenTe HailJIcHHbIC BaMH B WH(OpMaIH-
OHHOM TIPOCTPAHCTBE WHTEPECHBIE MPUMEPHI COBPEMEHHBIX U NEPCHEKTHUBHBIX MATEPUAIOB U
IPOLIECCOB, HAIPHMED, TIOJIMMEPHI, KHUJIKUE KPUCTAILIBL, TpadeH u T.1I.

Ecmecmeennonayunvle acnekmoi 3K0102UMU.

1) Iobanvhvie kamacmpoghvr u 6omoyus. [lpuBeauTe npruMepsl Karactpo) KOCMUYECKOTO Mac-
mraba, MPOUCXOSIIIMX HA HAIICH TUIAHETe B TCUCHUE €€ CYILIECTBOBAHUS, X MPU3HAKH, JIOIICI-
[IKe 10 Hac. YKAKUTE Pa3IniHbIe 00BSICHEHHS KaTacTpod, KOTOPhIE MOKHO HAWTH B COBPEMEH-
HOM UH(OPMAITMOHHOM TPOCTPAHCTBE. PacKkpoiTe MOHATHE IKOJIOTHYECKOM KaTacTpodBbl.

2) Knumam npowinozo, nacmosiyezo u 0yoywezo. OxapakTepusyiiTe U3MCHEHHs KJiMMara Ha
Halllel TUIaHeTe W WX TOCJIEACTBUS: MEPUO OJICCHEHUS, MATKUI KiuMaT J[peBHelien 1u-
Bum3aiuu. [IpuBenure nmpuMepbl H3MEHEHHS KJIMMaTa B UCTOPHH [IUBHIIN3AIIUU: CPEIHEBE-
KOBas BecHa, Majioe oneneHenue B EBpore. [IprBenuTe mporHo3bl yueHbIX Ha Oyyiiee.

3) apnuxoswiti s¢hgpexm. Kucnommuvie ocaoxku. O3zonosvie Ovipvl. Ha ocHOBe uHOpMAInH,
UMeroIIeics B ceTd VIHTepHET, U3II0KUTE MPUYUHBI U TIOCIICICTBHSI YKa3aHHBIX SBJICHUH, Me-
TOJIBI MIX TIPEIOTBPAIICHUS, MEPHI TOCYJAPCTBEHHOH MOJIUTHKH 110 O0phOE C HUMH.

4) Ilpobremvl snepeocoepexcenus. TIpuBenuTe MPUMEPHI JIEKTPOCTAHIIMN, WX JOCTOMHCTBA H
HEJI0CTAaTKH, SHeproodecneueHue B Y amyptuu, ['nazose. Jlaiite moHsTHE U IPUMEPHI ATbTEP-
HATHBHBIX UCTOYHUKOB SHEPTHH.

[TpakTrueckoe 3ansTue 2.

Tema: Bcenennas. ConHeuHasi cucreMa. 3BE3/1bl.

Ilepeuenwv 3a0anuii:

1) Obwas meopus omnocumenvrnocmu. PacckaxxuTe, Kak BbI MOHUIH TPHHIIUI SKBUBAICHTHO-
CTH, OXapakTepu3yiTe npeacTtaBieHus o npocrpancTse u Bpemenu B OTO. Ilpusenure skc-
nepuMeHTaibHoe o6ocHoBaHue OTO.

2) I'unomesa Boavuwioco e3puvisa (xpononoeus). IIpe3eHTyHTe pe3yabTaThl MOMCKA U CHCTEMATH-
3allMd MH(POPMALUU OTHOCHUTENIBHO COBPEMEHHBIX €CTECTBEHHOHAYUYHBIX MpEACTaBIECHUI O
BO3HUKHOBeHUHU Bcenennoil. M300paszure cxemy, MOKa3bIBAIOIIYI0 COCTOSSHUE MaTepuu B 3a-
BHCHUMOCTH OT BPEMEHU C MOMEHTA bosbI110ro B3pHhIBa.

3) Obocnosanue cunomesvi Boavuiozo e3puisa: 3akon . Xabona, peruxmosoe usnyuenue. Ipen-
CTaBbTE PE3yJbTaThl OCMBICIEHHS HHPOpMaLuu 06 ontruaeckoM >dexte Jlomnepa u o0bsic-
HUTE Ha €r0 OCHOBE CYTh 3aKOHA Xa00iya. KpaTko U310KHUTE HCTOPUIO OTKPBITUS U CYIITHOCTD
PEJINKTOBOTO U3Ty4YECHHUS.

4) Ipoucxodxcoenue xumudeckux snemenmos 60 Beenennoil. TlpencraBpTe pe3ysbTaThl IOUCKA U
OCMBICTIEHUS HH(pOpMAIMM 00 3BOJIIOLMHU 3BE3]l, KOTOpasi OOBICHIET PAacHpOCTPAHEHHOCTh
XHMHYECKHX 3JIEMEHTOB BO BceneHHoi.

5) Cmpyxkmypa mecamupa. Tlepeunicnure ypoBHU OpraHU3aluu Matepuu B Meramupe. O0001mu-
T€ MpeJICTaBIeHNs 0 MaciiTabax Bo BeceneHHOM OT MUKpOMHUpa 10 MeraMupa, UCIoyb3ys pas-
JIMYHBIE €UHULBI U3MEPEHUS (METpP, aCTPOHOMHUYECKAs €AMHUIIA, CBETOBOM IO/, TAPCEK).

Camocmosamenvnasa paboma cmyoenma no paszoeny «5. Acmpoguzuueckas Kapmuna mupa
ocyuiecmennemcs ¢ ucnoavzoeanuem zazpyyxcennozo ¢ Moodle nocoous u numepamypor u3
cnucka (n.5 PILJ]).

1) Cospemennvie npeocmasnenusi o npoucxoxcoenuu Coaneunoti cucmemvl. KpaTko H3I0XKUATE
pe3yNbTaThl MOMCKA M cHUCTeMaTH3aluu MHGOpPMAIMU O TUIIOTe3aX BO3HUKHOBeHMsI CoiHed-
HOM CUCTEMBI, IJIaHET U MaJIbIX TeJl COTHEYHOU CUCTEMBI.

2) Connye. Cxematndecku nzoopasute ctpoenre CoJTHIIA, 3aHMIIUTE €0 XUMHUECKUI COCTaB.



3) Ilnanemsr 3emmuoil epynnel. B paguycax opoutsl 3emiin npuBeaute pacctosuus ot CoiHIa 10
Mepkypus, Benepsi, Mapca. Ilepeuncnute ux uznueckue mapamMeTpsbl, YCIOBHs Ha MOBEPX-
HOCTSIX IUIAHET, CTYTHUKHU.

4) ITnanemvi-eueanmol. B paguycax opoutsl 3emin npuseaute paccrosaus ot Connna go FOmm-
tepa, CatypHa, Hentyna, Ypana. Ilepeuncnure ux gusndeckue napaMeTpsl, YCIOBUS HA TI0O-
BEPXHOCTSIX IUIAHET, CITYTHUKU.

5) Manvie mena Conneunoti cucmemsi. IlpencraBpTe pe3yibTaThbl MOUCKA M CHCTEMAaTH3aLUH
uH(popMaluu o kinaccupukanuy Maibix el CoNHEYHON CUCTEMBI, 1aliTe OHATHS CITyTHUKOB
IJIaHET, aCTEPOUIOB, METCOPUTOB U ApYrux Maibix Tesl CojHeyHOM cuctembl. OxapakTepu-
3yWATE UX B3aMMOJCHCTBHE C 3eMIICH.

36e30u1.

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

2) Paccmosinue 0o 3se30. IlpuBeante npuMephbl 3Be311 U PACCTOSHUS 0 HUX B CBETOBBIX rOJax,
COTIOCTaBbTE BPEMsI PaCIpOCTpaHEHUsI CBETA OT 3BE3/] CO BPEMEHEM, MPOIISAINIUM OT U3BECT-
HBIX COOBITUN UCTOPHH YEIOBEYECTBA IO HAIIMX JHEH.

3) Poorcoenue 36e30. 3moxuTe COBPEMEHHBIC €CTECTBEHHOHAYYHBIC MTPECTABICHHS O MPOIECCe
o0pa3oBaHUs 3BE3/I.

4) Xumuueckuit cocmas 36e30. HaliiuTe u 3alMIIUTE CIOCOOBI U PE3YJbTaThl ONPEACICHHS XH-
MHUYECKOT'0 COCTaBa 3BE3/I.

5) Duepeus 36e30. CHopMyaupyiiTe BHIBOA OTHOCHTEIBHO MPHYNHBI CBCUCHHS 3BE3/I.

6) Dmanwi s60m0YUL 36€30 paziuuHOl Maccl. TIpoaHATU3UPYIHTE BPEMsI )KU3HH M TAllbl )KU3HH
3B€3]] pa3JIMYHON MaCCBhI.

7) Deontoyus xumuueckux snemenmos 60 Beenennoil u scusns 36e30. OObSICHUTE MHOTOOOpasue
XAMHYECKHX 3JIEMEHTOB BO BeeleHHoi.

3.5. JIabopaTopHbie padoThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.6. KonTpoub camMocTosiTe1bHON padoThl

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHBI

3.7. CamocTosiTeibHasA padoTa CTY/A€HTOB

Pexomenmyembie GopMbl caMOCTOSITEIBHOM paOOThI CTYICHTOB: 1) M3y4eHUEe KPATKUX KOHCIICK-
TOB U mocoOws, 3arpykeHHbix B Moodle, codocTBeHHOpY4HOE 0hOpMIICHHE KOHCIIEKTOB B pabo-
4yel TeTpaau, THiaTeabHoe 0(hOPMIICHHE PUCYHKOB, TabuIl, PopMyIl, TEKCTA; 2) TOATOTOBKA JI0-
KJIa/la K MPaKTHYECKOMY 3aHATHIO (M3ydeHHE MCTOUYHUKOB MH(OpMAIIMHU, BBIJCIEHUE TJIAaBHOTO,
aHalM3, CUCTeMaTu3anus, (OpPMYJIMPOBKA OCHOBHBIX MBICTIEH W COOCTBEHHBIX CYXKICHHMH,
oopmieHre TeKCTa JOKIajga B pabodell TeTpaju, BbIyYMBAaHHE, MOATOTOBKA KOMIIbIOTEPHOMH
npe3eHTalun); 3) MoAroToBKa K KOHTPOJIbHOM padoTe (MoMcK MH(OPMALUKU B KOHCIEKTE U ApY-
I'UX Pa3IMYHBIX HCTOYHHUKAX, KPUTHUECKUH aHAIU3 U CUHTE3, BEIyUHBaHUE).

4. @oH/1 OLIEHOYHBIX CPECTB

®OOC BKIIOYAET OLEHOYHBIE CPEACTBA TEKYIIErO, MPOMEXKYTOYHOTO M MOCTUTOTOBOIO
koHTpois ([Ipunoxenue 1).
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5. IlepevyeHb OCHOBHOM M IONIOJIHUTEJIBHOM Y4eOHOI JIuTepaTyphbl,
HEe00X0AMMO VISl OCBOCHUS AUCHUIITTMHBI

5.1. OcHoBHast JuTEpaTypa

1. T'yceiixanos, M.K. KoHuenmmy coBpeMeHHOTO €CTeCTBO3HAHMS: YIEOHHUK M MMPAKTUKYM JJIS BY-
30B / ML.K. I'ycetixanoB. — MockBa : M3mparensctBo FOpaiit, 2024. — 465 c. — (Briciiee o6pazo-
Banue). — ISBN 978-5-534-16462-6. — Tekct : anexTpoHHbIH / OOpa3zoBarenbHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/535636 (mara obpamienus: 21.03.2025).

2. Ceupunos, B.B. KoHueniu coBpeMEHHOIO €CTECTBO3HAHMS: y4eOHOe MocoOue st BY30B /
B.B. Cupunos, E.N. CBupunona; noa penakiueit B.B. Ceupunosa. — Mocksa : 3narenscTBo
FOpaiir, 2024. — 295 c. — (Bsiciiee obpazoBanue). — ISBN 978-5-534-18004-6. — Tekcr : anek-
TpouHsIii // ObpazoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539148
(mara oopamenus: 21.03.2025).

5.2. JlonosiHuTEIbHAS JIUTEPATypPa

1. BopnoBckwuii, I.A. ®u3ndeckrue OCHOBBI €CTECTBO3HAHUS: ydeOHOEe mocoOue s By30B /
I".A. bopnosckuii. — MockBa : U3natensctBo FOpaiit, 2024. — 226 c. — (Bsicuiee oO6pa3oBa-
aue). — ISBN 978-5-534-05209-1. — Tekct : anekTponHbl / OOpa3zoBaTelbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/539792 (nata obpamenus: 21.03.2025).

2. Kanke, B.A. KoHenuu coBpeMeHHOTO eCTeCTBO3HAHUS: yueOHUK it By30B / B.A. Kanke,
JI.B. Jlykamuna. — Mocksa : M3parensctBo FOpaiit, 2024. — 338 c. — (Bricmiee oOpa3oBa-
aue). — ISBN 978-5-534-08158-9. — Tekct : anekTponHbIl // OOpa3oBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/535517 (nata obpamenus: 21.03.2025).

3. Konuernmmu coBpeMEHHOTO eCTeCTBO3HAHUS: yueOHUK it OakanaBpos / B.H. JlaBpunenko [u
np.]; mox penakuueid B.H. JlaBpunenko. — Mocksa : M3garensctBo HOpaiit, 2022. — 462 c. —
(bakanasp. [Ipuknagnoii kype). — ISBN 978-5-9916-2368-1. — Tekcr : anexktpoHHbIi // OOpa-
3oBaTenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509292 (nara oOpare-
aus: 21.03.2025).

4. KoH1lenuuu cCOBPEMEHHOr0 ecTecTBO3HaHMs: yueOHuK /i By30B / C.A. Jlebenes [u np.]; mox
obme penakmueit C.A. JlebeneBa. — MockBa : U3marensctBo Opaiit, 2024. — 374 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-02649-8. — Tekcr : anekrpoHHbIi // OOpa3oBa-
tenpHas matdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/535608 (nmata oOparieHus:
21.03.2025).

6. Ilepevyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTepHeT», NpodeccHoHATBLHBIX 023 JAHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YEeMbIX IPU OCYLECTBJICHIUH 00pa30BaTeIbHOIO
npouecca 1no IMCUMIIHHEe

6.1. Ilepeyenn pecypcoB HHGPOPMAUMOHHO-KOMMYHMKAUMOHHON cetn «MHTepHeT»,
HEO0XOAUMBIX /I OCBOCHHSI JUCIUNJIMHBI

1. DneMeHThI: Hay4YHO-TIOMYJISIpHBII poekT. https://elementy.ru/

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

3. Iloptan «OTkpeITOE 00pa3zoBaHuey. EcTecTBEeHHOHAYYHAs! KapTHHA MUPA.
https://openedu.ru/course/urfu/MCS/

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

6.2. IlepeueHbr He0OXOAUMBIX NPO(ecCHOHAJBHBIX 0a3 JaHHBIX M HMH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

OneKTpoHHas OoubnmorevHas cucrema «IPR SMART». Pexum JI0CTyTIA:
http://www.iprbookshop.ru

OnexTpoHHas bubnmoreunas cucrema «tOpait». Pexxum nocryna: https://urait.ru
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OnexTpoHHO-0nbOaMoTeuHas cucrema «Jlanp» (paszgen «CereBasi JIEKTpOHHAs OMOIMOTEKA Te-
JIarOTHYECKUX BY30B»). Pexxum noctyma: https://e.lanbook.com

DnekTpoHHO-0nbaroTeuHast cuctema «Pykonty». Pexxum noctyna: https://lib.rucont.ru/search
MexBy30BcKas 2JIeKTpOHHAas Oubaroreka. Pesxxum nocryna: https://icdlib.nspu.ru/

Hayunas AJIEKTPOHHAS oubimoreka eLIBRARU.RU Pexum JI0CTyTa:
https://www.elibrary.ru/defaultx.asp

HanmonaneHas 2JieKTpoHHAs neTckas oubnuoreka. Pesxxum nocryma: https://arch.rgdb.ru/xmlui/
HannonanbsHas anexkTpoHHass Oubnumoreka. Pexxum moctyma: https://rusneb.ru
[Tpesunentckas 6udimoteka nmenn b.H. Enpunna. Pexxum nocryma: https:// www.prlib.ru

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

7. MeToan4yeckue yKa3aHusi M y4eOHO-MeToAuYecKOe odecredeHne
AJIs1 00Y4AKOIIMXCH 10 OCBOCHHMIO TUCIHUIIIMHBI
HI/ICHI/IHHI/IHa peaIn3yeTCs B COOTBETCTBUH C YKA3AHUAMHU «MGTOI[I/I‘leCKI/Ie PECKOMCHI A~
ouu 1o opraHusanuu O6pa3OBaTeJIBHOFO mponecca 1nmpu OCBOCHHWU AJUCHUIIIIMHBDY, PA3SMCIICH-
HbIMU B DMOC uHcTUTyTa (€10S.2gpi.org).

Meroandeckue peKkoMeHIaIuu sl padboThl ¢ nHBanuaamMu u Junamu ¢ OB3 pa3mMernieHbl
B OMOC unHctuTyTa (€10S.22pi.0rg).

8. MarepuajibHO-TeXHUUYECKas 0a3a, MPorpaMMHOe oGecrievyeHme,
Heo0X0IMMOe /ISl OCYIIeCTBJIEHHSI 00PA30BaTEILHOIO MPOIecca Mo TUCHUTIHHE

VY4eOHbIi kopryc , AyIUTOPUH(51) .
[TonHbIit TepeyeHb MaTepHATbHO-TEXHUYECKOM ©0a3bl M MPOrpaMMHOrO oOecredeHus
pasmemiensl B DMOC unctutyra (€10s.ggpi.org).
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9. PeliTHHT-TIIAH yCII€eBA€MOCTH 10 JUCIUILINHE

Konmponvuasa paboma na nexyuu. 3a 5 MUHYT O KOHIIA KaXKI0M JIEKIIMU CTYJCHTaM BbIa-
ercst muctok Oymaru 40x60 MM B kieTky. Ha HeM CcTyJqeHTHI muiryT (GaMuiidio U HOMEp TPYIIIbI,
PHUCYIOT MaTpHIly 3%X3 cM, 3anOiHSIOT ssueiiku mudpamu ot 1 1o 9. IlpenonaBarens 3aunThiBacT 9
yrBepkaenuit. Ecim undopmanus, conepikaiasicss B yTBEpKICHUH, HEIOCTOBEpHA, CTYICHT 3auep-
KHBaeT COOTBETCTBYIOIIMI HOMep KpecT—HakpecT. OmneHka «5» — 9 MpaBWIBHBIX OTBETOB, «4» — 8
IPaBUWJIBHBIX OTBETOB, «3» — 7 MPaBUJIbHBIX OTBETOB, «2» — 6 NPaBUIBHBIX OTBETOB, «1» — MeHee 6
IIPABUJIbHBIX OTBETOB.

Camocmosmenvhas nucbMeHHAsl paboma Ha NPaKmuyeckom 3auamuu. B KoHIE mpakTude-
CKOT0 3aHsATHA (HE MEHEee JIBYX pa3 3a CEMECTp) MPOBOAUTCS MUchbMeHHBIN orpoc (10-20 MuHyT),
IIOKa3bIBAIOIIUI [IOHUMAHUE CTYJIEHTAMH MaTepualla JICKIUM U IPaKTU4eCKUX 3aHATui. [Ipu sTom
paspelaercsi ojab30BaThCsi COOCTBEHHOM TETPajbio C KOHCHEKTOM. Pe3ynbTar olieHMBaeTcs 1o msi-
tnbayubHOM mikane. Onenka «5» — 90% npaBUIIbHBIX OTBETOB, «4» — 70% TNpaBUIBHBIX OTBETOB,
«3» — 50% npaBWIbHBIX OTBETOB, «2» — 30% MpaBHIbHBIX OTBETOB, «1» — MeHee 30 % mpaBUIBHBIX
OTBETOB.

Hoknao. Jlokian Ha MPaKTUYECKOM 3aHSTUU OLIEHWBAETCS ABYMsS OILEHKAMHU IO MSTH-
0aJuTbHOM 1IKaje: mepBas — 3a cojiepkanue u opopmiieHHE («5» — PYKOHCHBIH KOHCIIEKT SICHO
CTPYKTYPUPOBaH U XOpomIo opopmieH B pabodei TeTpaau, «4» — pyKOIIMCHBIA KOHCIIEKT XOpO-
1o oopmIiieH, «3» — UMeeTcs aKKypaTHbBIN PYKOMUCHBIM KOHCIIEKT, «2» — clieJaH PYKOMUCHBIN
KOHCIIEKT, «1» — MpeicTaBiIeH TEKCT B NeYaTHOH ¢opme); BTopas — 3a GopMy HpeACTaBICHUS
uH(pOpMaIIMK, OTBETHI Ha BOMPOCHI («5» — JOKIIa] ceTaH CBOMMHU CIIOBaMH, JIaHbl BEPHbBIE OTBE-
THI Ha BOTIPOCHI, «4» — JOKJIa/a BbIy4YeH, JaHbl OTBETHI HA BOMPOCHI, «3» — JIOKJIAJl YAaCTUYHO BbI-
YUY€H, 1aHbl OTBETHI HA BOIIPOCHI, «2» — JIOKJIaJ IPOYNTAaH, JaHbl OTBETHI HA BOIIPOCHI, «1» — 10-
KJIaJ] IPOYUTAH MO KOHCHEKTY). 3ajaHusl CTYJEHTaM Ha IIPaKTUUYECKHUE 3aHATHS paclpelesitoTCs
TaK, 4TOOBI BCE CTYIEHTHl UMEIH BO3MOXXHOCTh B T€UEHHME CEMECTpa BBICTYNHTH C JOKIAJIOM
OJINHAKOBOE YUCIIO Pas3.

Paboma na npakmuueckom 3anamuu. BeicTaBiseTcs olleHKa MO MATHOAIHLHOMN IIKaJe Ha
MPAKTUYECKOM 3aHATUU HE TOJBKO JOKJIAJUMKaM, HO U KaXJA0My CTyIeHTy: «1» — 3agan 1 pa-
3yMHBI BOIIPOC JIOKJIATUUKY WJIA CIEIaHO JIONOJIHEHHE, «2» — 2 BOIpoca WIM JONOJIHEHHUS,
«3» — 3 Bompoca WM JOTOJMHEHUs, «4» — 4 Bompoca WK JOMOIHEHHS, «5» — 5 u 6osee BOIpo-
COB U JIONOJIHEHU.

J1Be konmponvhvie pabomul POBOASTCS MOCIE 3aBEPILICHHUS JEKINUN U MPAKTUYECKUX 3aHs-
Tuil. OLIeHNBAIOTCS MO MATHOATUTFHOM IITKaJIe.
3auem cTaBUTCSI aBTOMATUYECKH, €CIIM CPEHUI Oaul CTyAeHTa MO JUCUUIUIMHE HE MEHbIIE 3 U
CTYJEHT UMEET TeTPaJb C aKKYpPaTHBIMU coOCcmeenHopyuHo 0GOPMIICHHBIMH KOHCIIEKTaMHU BCEX
JEKUUH, MPaKTUYECKUX 3aHATUH U 3aJjaHUi JJI1 cCaMOCTOATEIbHOU paboThl. CTyAeHThI, HaOpaB-
[IFe HEeIOCTaTOYHOE KOJMYECTBO OAallioB, MOJKHBI HAMKUCATh KOHTPOJBbHBIE paboThl. Makcu-
MaJIbHOE KOJIMYECTBO OaJJIOB 3a OJIHY KOHTPOJbHYIO — 5. Heo0xonuMo BBIYYHUTH U MUCEMEHHO
PacKpBITh CYTh TEPEUYUCIICHHBIX TTOHATUN (1aTh ONpeaeNeHne, CeNaTh aKKypaTHBIN PUCYHOK C
MOSICHEHUSIMH, HaITUCAaTh HEOOXOIUMBIE (POPMYITHI).
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JIucT perucrpauuu u3MeHeHu U qonojaHeHui K PII/{
(bukcupyroTCcs U3MEHEHHUS U JIOTIOJTHEHUS TTepe]] HayajoM y4eOHOro roja,
npu HCO6XOI[I/IMOCTI/I BHECECHMS M3MCHECHUN Ha CHGILYIOIJ_II/If/’I rog —

o opMIIIeTCS HOBBIN JIMCT M3MEHECHU )

Howmep u nata

pacnopsiiu-
Howmep N TEJIBHOI0
Copaeprxanue U3MEHEHUI
M3MEHEHUS JIOKyMEHTA O
BHECEHUU
W3MEHEHHI
1
2
3
4
5
6
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ITpunoxxenue 1

OOH/ OLUEHOYHBIX CPEACTB I10 JMCHUIUIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MUPA

1. (I)OHI[ OLCHOYHBIX CPEACTB IJId TEKYHIECT0 KOHTPOJIA YCIIEBA€EMOCTH,
HpOMeH(yTOqHOﬁ aTTeCTAallMi U MMOCTUTOIr0OBOI'0 KOHTPOJISI MO TUCHUIIIMHE

1.1. Hactosammuit ®@onn ouneHounsix cpeacts (POC) mo mucuumuinHe «EcTecTBEHHOHAay4Has
KapTUHA MUpPa» SBISETCS HEOTHEMIIEMBIM MPHIIOKEHHEM K paboueil mporpaMMe AUCHUIIIMHBI
«EcrecTtBeHHOHayuHas kaptuHa mupay» (PI1/]). Ha nannsiit @OC pacnipocTpaHsIOTCS BCE PEKBU-
3UTHI YTBEPKI€HUS, ITpeacTaBiieHHbie B PIIJ] mo nanHoi nuciuniuze.

1.2. OueHuBaHue BCEX BHJIOB KOHTPOJS (TEKYIIETo, MPOMEKYTOYHOTO, TTOCTUTOTOBOTO) OCY-
HIECTBISETCS MO 5-TU OAJUIHHOM IIKaJIe.

1.3. Pe3ynbTaThl OLIEHUBAHUS TEKYIIETO KOHTPOJISL YUYUTHIBAIOTCS B PEUTHHTE.

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

Kox kommiereniimun | YK-1

dopMynHpoBKa Croco0eH OCYIIEeCTBIATh MOUCK, KPUTUYECKUI aHAIU3 U CHUHTE3 WH-

KOMIIETEHIIUH (dbopmanmu, MPUMEHSATh CUCTEMHBIA TOAXOJ JUIS PEIICHUS MMOCTABJICH-
HBIX 3a/1a4

WNunukatop NYK-1.1. leMmoHCcTpHpyeT 3HAHHE OCOOCHHOCTEH CHUCTEMHOTO M KPUTH-

JOCTUKECHUS YECKOI'0 MBIIIJICHHS, ApIYMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CYXK-

KOMIIETEHIINH JIEHUE U OLIEHKY MH(pOpPMAaLIUK, TIPUHUMAET 0OOCHOBAaHHOE PELICHHE.

NVYK-1.2. [Ipumensier noruyeckue Gopmbl U MPOLEAYPbI, CIOCOOEH K
pedekcun 1o MmoBoy COOCTBEHHONW M UY>KON MBICTUTEIHHOM JeSTENb-
HOCTH.

NVYK-1.3. AHanuzupyer UCTOYHUKU UHPOPMAIMK C LENbIO BBISIBICHUS
WX IPOTUBOPEYMI M ITOUCKA TOCTOBEPHBIX CYKICHUMN.

3. ConeprxaHue OLEHOYHBIX CPEJCTB TEKYIIEro KOHTPOJIS U
KPHUTEPUH UX OlleHMBAHUSA

3.1. Texkymumii KOHTPOJIb OCYILECTBISETCS MpenoaBaTesieM TUCIUIUIMHBI TPU TPOBEICHUH 3a-
HATUH B caeayronux (GopMax: KOHTpOJIbHAs paboTa Ha JIEKLUHU, CAMOCTOATEIbHAs MMCbMEHHAas
paboTa Ha MPAKTUYECKOM 3aHATHH, JAOKIaJ, paboTa HA MPAKTUYECKOM 3aHITHH, KOHTPOJIbHAsS
pabora.

3.2. ®opMBI TEKYIIETO KOHTPOJIS U KPUTEPUU MX OLICHUBAHHUS.

®opma koHTpoJs 1 — KoHrponpHas paboTa Ha JIEKIIUH
TumnoBas KOHTpOJIbHAS paboOTa Ha JIEKLUU

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

Bpewms BbINOTHEHUS 3a1aHAN: 5 MUHYT

Kpurepuu ornieHnBaHus: 3a 5 MUHYT JJO KOHIA KQXIOW JIEKIIMH CTYJEHTaM BBIAAETCS JIMCTOK Oy-
Maru 40x60 MM B kieTky. Ha HeMm cTymeHThl mUIIyT GaMUTIUI0 U HOMEP TPYMIIbI, PUCYIOT MaT-
puiy 3x3 cM, 3anoaHsI0T sueiiku mudpamu ot 1 10 9. IlpenogaBaresns 3aunTHIBacT 9 yTBEpKIe-
HUHM U3 4Kclia IpUBEIEHHBIX HIDKe. Ecnu uHpopmaus, cogepxaiiasics B yTBEpKICHUH, HEJ0-
CTOBEpHA, CTYIEHT 3a4€pKHUBAECT COOTBETCTBYIOIIMH HOMEp KpecT—HakpecT. OueHka «5» —
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O mpaBWIBHBIX OTBETOB, «4» — 8 MPaBUIBHBIX OTBETOB, «3» — 7 MPaBHIBHBIX OTBETOB, «2» —
6 MpaBUIILHBIX OTBETOB, «1» — MEeHee 6 IPABUIIHLHBIX OTBETOB.

Tunoevie ¢popmynuposku ymeepicoeHuii K KOHmpobHou padome na aekyuu 1: 1. Vicropus sis-
JSIeTCsl €CTeCTBEHHOM Haykou. 2. dunocodus — rymanuTapHas Hayka. 3. XUMHS — €CTECTBEHHAs
Hayka. 4. BriepBeie kinaccudukaius Hayk BeinoHeHa B 20 Beke. 5. PazneneHue BHYTpU HAyKH — 3TO
uHTerpanus Hayk. 6. O0beuHeHne Hayk HasbiBaeTcs nuddepennmanueii. 7. EcrecTBeHHOHAYIHOE
MBIIIICHAE OMUPACTCs Ha (DAKTHI, JTOTUKY M JOKa3aTelnbCTBO. 8. HayuHbIil METO/I MMO3HAHUS TIPUME-
HSIETCS TOJIBKO B E€CTECTBEHHBIX Haykax. 9. MaremaTtuka — S3bIK TOJBKO €CTECTBEHHBIX HayK.
10. SA3bIk MaTeMaTHKH IPUMEHSICTCS B TYMaHUTApHBIX HaykaX. 1 1. [Ipu moBbIIeHNN TeMIIepaTyphl
CKOpPOCTh MOJIEKYJI yMEHbIaeTcs. 12. BelecTBo cOCTOMT U3 HEMOABUKHBIX aTOMOB. 13. ATom
BOJIOpOJIa Jierde aToMa kene3a. 14. OCHOBHBIM METOAOM UCCIIEOBaHMs B AHTUYHON HayKe ObI-
70 HaOmoaeHue. 15. ApucToTenb oTcTamBai uaeu aromusma. 16. Xumuku 18-19 BekoB ompo-
BEPIJIM TUIOTE3y aroMu3Ma. 17. ATOMBI COCTOSIT U3 MOJIeKy. 18. MoJeKylbl COCTOST U3 aTo-
MOB. 19. BpoyHOBCKO€E IBH)KEHUE MOATBEPKAAET THIIOTE3Y AaTOMHU3MA.

Tunogvie hopmynuposxku ymeepicoeHuilt K KOHmpoOabHoi pabome na nekyuu 2: 1. B Epxin-
JIOBOIl T€OMETPUU CyMMa YTIJIOB TpeyroibHuka paBHa 360°. 2. Akcuombl EBKknHmoBoi reomer-
pUU JIOTUYECKH CIENYIOT OJHa U3 Apyroil. 3. B ocHOBe KiaccHYECKUX IPEJCTaBICHUN O Mpo-
cTpaHcTBe JexuT EBknnaosa reomerpus. 4. Tpu 3akoHa HbroTOHa Jiexar B OCHOBE KilaccHye-
ckoil MexaHuku. 5. C TOUKU 3peHUs KIACCUUYECKUX IPECTaBICHUN POCTPAHCTBO YEThIpEXMep-
HO. 6. C TOUKH 3peHUs] KJIIACCUUECKUX MPEACTaBIEHUIN BpeMs OqHOMepHO. 7. BpeMs usmepsercs
B MeTpax. 8. [lyrb usmepsiercs B cekyHaax. 9. CKopocThb Tejla 3aBUCUT OT BbIOOpAa CUCTEMBI OT-
cueta. 10. Kimaccuueckue npeacraBieHus 0 IpOCTPAHCTBE U BPEMEHH CIPaBEAIMBBI TOJIbKO MPU
cKopocTH cBeTa. 11. YueHble noka3ainu CyHIECTBOBaHME CBETOHOCHOrO 3¢upa. 12. OnbiT Maii-
KeJIbCOHA OMPOBEPT TUInoTesy 3¢dupa.

Tunoegwie chopmynuposxku ymeepwcoenuii K aekyuam 1 u 2 no peynomamam camocmoamensbHou
pabomoul cmyoenmos. 1. DNeKTPOH TsKellee aToMa BOAOPOAa. 2. DIEKTPOH UMEET OTPHUIATENb-
HBIN 3apsa. 3. PEHTreHOBCKHME JIydu — 3TO 3JIeKTpoHbI. 4. SIBneHue mHTepdepeHIun MOATBED-
JKIaeT BOJHOBOM XxapakTep cBera. 5. Anbda-uacTuipl Jjerde Oera-yactuil. 6. [amma-
U3ITy4EHHUE — 3TO AJIEKTPOMAarHuTHbIE BOJIHBL. 7. OCHOBHAsl Macca aTOMa COCpPEOTOUYEHa B DJIEK-
TpoHax. 8. JI1MHa BOJIHBI pEHTT€HOBCKUX JIydel 0oJibllle, 4eM y BUIUMOro cBeTa. 9. B meramax
UMEIOTCsl CBOOOAHBIE 37IeKTPOHBI. 10. 3aKOHBI KJIACCMUECKONM MEXaHWKH TOYHO OMMCHIBAIOT IO-
BeJieHHE dJeKTpoHa B aToMe. 11. CBeToBble KBaHTHI HasbIBaloTcs (oroHamu. 12. AToMHBIE
CIIEKTPHI MPEACTABISIOT coOoit cepun auHUi. 13. [locTtpoennas Pezepdopaom mmanerapuas mo-
JeNb OOBSCHSET YCTOMYMBOCTh aroma. 14. DJIeKTpoHaM MPUCYIIX HE TOJBKO KOPIMYCKYISPHBIE,
HO U BOJIHOBbIE CBOMCTBA. 15. DHeprus 3JeKTpoHa B aTOME MOKET MPUHUMATh JIF0ObIe 3HAUEHUS.
16. U3nydenue u MorjiolieHrue CBeTa aTOMOM MPOUCXOIMT MPH €ro Mepexojie U3 OJHOro CTallu-
OHApPHOTO COCTOSIHMS B Jipyroe. 17. B m000i MOMEHT BpeMEHU MOXKHO TOYHO ONPEIEIUTh KOOP-
JMHATY U UMITYJIbC 3JIEKTpoHA. 18. 3aKOHBI KBAaHTOBOM ()M3MKM ONHUCHIBAIOT TMOBEACHUE DJIEK-
TpOHOB B atome. 19. HykioHsl — 370 HEUTpOHBI U 371eKTpoHbL. 20. Macca HEHTpoHa B JBa pasa
6omnbie Macchl potoHa. 21. Ilpu ciusiHum Jerkux siaep sHeprus Boiaensercs. 22. [pu pacnane 1s-
KEJIBIX AJIep dHEprus noriomaercs. 23. B suepHOM peakTope MCIOJIb3YETCsl yrpaBisieMas [ermHast
aaepHas peakims. 24. B aromHoll 60MOe mcronb3yercst yrnpasisieMas LerHas siiepHas peakius.
25. TIpoToH MMeeT OTpHIATETbHBIA 3aps1.26. HeWTpoH MMeeT OTpHUIaTelbHBINA 3apsi. 27. Anbda-
4acTHULA — 3TO 3JIEKTPOH. 28. M30TonbI OTIMYAI0TCS YMCIOM HEUTPOHOB. 29. M30TONBI OTIMYatoTCs
yrcioM 1npoToHoB. 30. IlpoHukatomias crnocoOHOCTh OeTa-M3JIydeHHs BhIIIE, YeM Yy TIaMMma-
m3nydeHus. 31. TepMosAepHbI CHUHTE3 WIMPOKO IMPHUMEHSETCS B ATOMHBIX AJIEKTPOCTAHLIUSAX.
32. OnHOMMEHHBIE TOJII0CA MAarHUTOB OTTAJKMBalOTCA OJjaroaapsi rpaBUTAllMOHHOMY B3aUMO-
neiictuto. 33. JlyHa aBmxkeTcs 1o opOute Oiarogapsi 3JIEKTPOMAarHUTHOMY B3aUMOJICHCTBHIO.
34. HyknoHBI B sJIpe MPUTIATUBAIOTCS Onarogaps CUIbHOMY B3auMozeicTBuio. 35. Jloza paamo-
AaKTUBHOTO U3JIYy4eHMs H3MepsieTcd B Kuwiorpammax. 36. Tspkenble 3ieMEHTapHbIE YacTHIIbI
Ha3bIBAlOTCS anapoHamu. 37.YacTuiel, o0pa3yromipe BEMIECTBO, Ha3bIBAIOT (HEPMHUOHAMHU.
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38. Bzaumopeiicteue obecreunBaercst 0o3oHamu. 39. @OTOH 00IagaeT Maccol W 3apsaoM.
40. Anponbl coctoar u3 kBapkoB. 41. CkopocTh CBeTa 3aBUCHT OT BbIOOpa CHCTEMBI OTCYETA.
42. PenaTHBUCTCKHE SIBJICHUST HAOIFOIAIOTCS TIPU CKOPOCTH, OJIM3KOM K ckopocTH cBera. 43. B crie-
UAJIbHOM TEOPHHM OTHOCUTEIBHOCTH TMPOCTPAHCTBO U BpeMs HE3aBUCHUMBI JpPYyr OT JApyra.
44. Cxopocts cBera cocraBmsier 300 m/c. 45.CBer — 3TO 3JIEKTPOMAarHUTHas — BOJHA.
46. PensTuBHCTCKAs TEOpUs paccMaTpuBaeT Tena, ABrkyiuecs ovictpee ceeta. 47. B CTO cobbI-
TUSL OJHOBPEMEHHbIE B OJHOM CHUCTEME OTCUeTa, OJHOBPEMEHHbI B JIOOOM ApYroil.
48. A. DitamTeitH chopmympoan yersipe noctynaara CTO. 49. Ontuueckuii a¢dext Jlormiepa sB-
JISIETCSI CIECTBUEM pessiTUBHCTCKOrO 3ameuieHust BpemeHu. 50. CTO u3ydaer siBlIeHUs B yCIOBU-
sx rpaButanud. S1. [Inanersl Bokpyr CoiHIA IBUXKYTCS 110 OKpYX)HOCTAM. 52. [lnaneTsl BOkpyr
ConHua IBMXKYTCS 10 SJUTUIITHYECKUM TpaekTopusM. 53. YUem ganbiie ruianera oT CoiHIA, TeEM
MEHBIIIE TEPHO/JI ee oOpalleHus: BOKpYr Hero. 54. lHepTHas U TpaBUTAIlMOHHAS MAcChl Tea paB-
HBI 1pyr Apyry. 55. B ocHoBe OTO nexuT npuHUMI 3KBUBaIEHTHOCTH. 56. YactoTa cBeTa, BOC-
MpUHUMaeMasi IPUEMHUKOM, 3aBUCUT OT CKOPOCTH HUCTOYHHUKA. 57. B oOuieil Teopun OTHOCH-
TEIbHOCTU TeoMeTpusi npocTpancTBa EBkianaosa. 58. CyliecTBOBaHUE YEPHBIX JIbIp U TpaBUTa-
HMOHHBIX JUH3 caeayeT u3 OTO.

®opma koHTpOJsA 2 — CamocTosTeNbHAs NUCbMEHHAs padoTa Ha MPAKTUYECKOM 3aHITHH
Tumnosas camocrosTenbHAs NUCbMEHHAs paboTa Ha MPAKTHUECKOM 3aHATUU

[IpoBepsiemMble KOMMETEHIIMU W HMHAMKATOPHI AocTvkeHus kommerteHmuit: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms Beimonnenus 3aaanuii: 10-20 MuHyT

Kpurepuu onieHMBaHusA: B KOHLIE IPAKTUYECKOIO 3aHATHUS (HE MEHee JBYX Pa3 3a CeMecTp) Mpo-
BOAUTCA MUCbMEHHBIH orpoc (10—20 MUHYT), MOKa3bIBAIOLINI TOHUMaHUE CTyI€HTaMH MaTepu-
asia JeKIU 1 nmpakTudeckux 3aHsaTui. [Ipu aToM pasperraercss moab30BaTbcss COOCTBEHHOM TeT-
paapio ¢ KOHCIIEKTOM. Pe3ynbTar omeHuBaercs mo mstubamteHoi mkane. Omenka «5» — 90%
IIPABWIBHBIX OTBETOB, «4» — 70% NpaBUIBHBIX OTBETOB, «3» — 50% IMpPaBUIBHBIX OTBETOB, «2» —
30% npaBUIBHBIX OTBETOB, «1» — MeHee 30 % npaBUIbHBIX OTBETOB.

Tunoseasa camocmoamenvhan nucomennan paboma 1

1. ITpueaute 5 npumepoB audhepeHIuanuu HayK.

2. [IpuBenure 5 MpUMEpPOB UHTETPALIMU HAYK.

3. YkaxuTe 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MBITILICHUSI.

4. PackpoiiTe B3aMMOCBSI3b IOHATUN «THUIMOTE3a» U «TEOPHUS».

5. YKaXuTe OTIMYUS METOJIOB «HAOIOICHUEY U «IKCTIEPUMEHT.

6. [IpuBenuTe 7 MpUMEPOB MPOCTHIX BEIIESCTB U 7 TPUMEPOB XUMUYECKUX COCTUHEHUI.

Tunoeas camocmoamenvruas nucbMeHHas paboma 2

1. Kakue ombITHI TOKa3bIBAIOT CYIIECTBOBAHUE JIEKTPOHOB B OKPY)KAIOIINX HAC Teax?
2. Yto takoe non? [IpuBenure mpumMepsl.

3. Kakumu cBoiicTBaMu 001a/1a€T 3JIEKTPOH?

4. ITouemy [peBusas ['penust cuuraercs poauHoi Hayku?

5. Kakue Metoap! ncciaeaoBaHus IPUPOIBI CIIONB30BaTUCh HAaTypdmriocopamu?

6. KakoBbI OCHOBHBIC YEPThI €CTECTBEHHOHAYYHBIX B3TJISI0B APHCTOTENS?

®opma koHTpoas 3 — Jloxnan
TunoBoit nokIazn

[IpoBepsiemble KOMMIETEHIIMM W HMHAMKATOPbI AocTuKeHus kommereHmuit: YK-1: MYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeimonHenus 3aganuii: 5-10 MunyT
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Kpurepuu oneHuBanus: J0KjIaJ Ha MPAKTUYECKOM 3aHSATUM OLICHMBAETCS JBYMsl OLIEHKaMU IO
NATUOATUIHHOM IIIKAaJIe:

nepBas — 3a cogepxkanue u opopmiieHue («5» — pyKOIUCHBIA KOHCIIEKT SICHO CTPYKTYPUPOBaH U
xopo1o odopmiieH B paboueit TeTpaau, «4» — pyKOIUCHBIN KOHCIIEKT XOpoiIo ohopMIieH, «3» —
MMEETCS aKKYpPaTHBIM PYKOIMUCHBIA KOHCIEKT, «2» — CHAEJIaH PYKONMHCHBIM KOHCIEKT, «l1» —
IIPEJICTaBJICH TEKCT B NIEYaTHOH (opme);

BTOpas — 3a GopMmy npeacTaBieHus: HHHOPMAILIMK, OTBETHI HA BOMPOCHI («5» — IOKJIAA CICIaH
CBOMMH CJIOBaMH, JJaHbl BEPHBIE OTBETHI HA BOIIPOCHI, «4» — JIOKJIaJ BbIYYEH, JaHbl OTBETHI HA
BOIIPOCHI, «3» — JTOKJIa/J YaCTUYHO BBIYYEH, JIaHbl OTBETHI HA BOMPOCHI, «2» — JOKJIA]l POYHUTAH,
JaHbl OTBETHI Ha BOIIPOCHI, «1» — AOKIIa] MPOYUTAH MO KOHCIEKTY).

3amanus CTyJeHTaM Ha MPAKTHYECKUE 3aHATUS PACTIPEICIIIOTCS TaK, 4YTOOBI BCE CTYJICHTHI UMe-
JI1 BO3MOXHOCTb B TEYEHHE CEMECTPA BBICTYIHTH C JIOKJIAJOM OJMHAKOBOE YUCIIO Pa3.

Tunogvie memvt 00K1a008: TEMBI (POPMYIUPYIOTCS COINIACHO COJEPKAHUIO NMPAKTUYECKUX 3a-
HATUH U caMOCTOATENbHOM paldoThl cTyneHToB (. 3.4. paOoueil mporpammbl), Harnpumep:
«HauanbHblil 3Tan pa3BuTHs aHTUYHOW Hayku (I ThIC. 10 H.3.)», «3aKOHBI 3KOJOTUH, IPUMEPHI
UX NPOSIBJIICHUS» U T.A.

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

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

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

Kputepun oneHuBaHMs: BBICTABJISETCS OLIEHKA M0 MATHOAUIBHOM IIKalle Ha MPAKTHYECKOM 3a-
HATUHU HE TOJIBKO JOKJIAaT4MKaM, HO M KaXJ0My CTYACHTY: «1» — 3anaH 1 pa3yMHbII BOIIpOC J0-
KJIQIYUKY WK ClI€JaHO JIONOJHEHHUE, «2» — 2 BOMpoca WK JOMONHEHus, «3» — 3 BoIpoca Win
JIOTIOSTHEHUS, «4» — 4 BoIpoca WK AONOJIHEHUs, «5» — 5 1 0oJjiee BOIPOCOB U JIOTIOJHEHUH.

Tunoeoe 3a0anue cmyoeHmam: BHAMATEIHHO BBICIYIIATH JOKIAJ CTYACHTA, TIPOAHATA3HPO-
BaTh YCJBIIIAHHYIO U U3YYEHHYIO JIoMa MH(POPMAIUIO, TOArOTOBUTH U 3a7aTh BOIIPOC, CIETATh
JIOIIOJIHEHNE K COOOIIIEHUIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI TIO3HAHUS MpeodIiaaiy Ha HayalbHOM dTare
pa3BUTUSI aHTHUYHOM Hayku? [IpuBeanuTe mpuMepsl NPOSIBICHNUS OCHOBHOTO 3aKOHA 3KOJIOTHUH ...
U T.J.

®opma koHTpOoJs S — KoHTponpHas padora
TumnoBas KOHTpOJIbHAs paboTa

[IpoBepsiemMble KOMMETEHIIMM W WHAWKATOPHI AocTkeHus kommeteHmuii: YK-1: MYK-1.1.,
HUVYK-1.2., UYK-1.3.

Bpewms BoInonHeHus 3a1aHuid: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% npaBuiIbHBIX OTBETOB, «2» — 30% IpaBUIIbHBIX OTBETOB,
«3» — 50% npo1eHTOB MPaBUIbHBIX OTBETOB, «4» — 70% MpaBUIBHBIX OTBETOB, «5» — 90% mpa-
BUJIbHBIX OTBETOB.

Tunoeaa konmpoavnasn paooma 1

1. YcraHnoBuTe COOTBETCTBUE MCXKAY NCPCUUCICHHBIMU TCOPHUAMU U 06OCHOBLIBaIOH_II/IMI/I ux
(dhakTamu, SKCTIEPUMEHTAMU, Pe3yJIbTaTaMHi HAOJIOICHUM.

Teopus Ne Ob6ocHOBaHUE

Knaccuueckas mexa- 1. UckpuBrieHne Tyva CBETa BOIM3H MACCUBHBIX TEIL.

HUKA 2. PaBeHCTBO CKOPOCTH CBETA B pa3HBIX MHEPIHATLHBIX CHCTEMAX
CHeI_II/IaJ'II:HaSI TCOpUsd OTCycCTa.
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OTHOCHUTCJIIbHOCTH 3. I[J'H/IHHOBOJ'IHOBOG CMCIICHUC B CIICKTPaX YAAJICHHBIX I'aJIaKTUK,

O6uias Teopust OTHO- HabronaeMpIx Ha 3emite.

CUTEJIBHOCTHU 4. Muddysus.

Teopus bopa atoma 5. OcoOeHHOCTH ABIKEHUS TIIAHET.

BOZOPOAA 6. UepHble IbIPHI.

MounekysipHo- 7. BpoyHOBCKOE BHKEHHE.

KHHETHUYECKast TCOpHsl 8. 3aBucuMocCTh BPCMCHU JKU3HU 3JIEMCHTAPHBIX YaCTHUI] OT UX CKOPOCTHU.

9. I'paBHUTAIIMOHHBIE JINH3BL

10. JIuneiyaThlil CIIEKTP aTOMa BOAOPO/IA.

11. OcobeHHOCTH ABMKCHHS TEJT CO CKOPOCTSIMH MHOT'O MEHBIIIE
CKOPOCTH CBETa.

2. yCTaHOBI/ITe COOTBECTCTBHUC MC)KI[y Hepe‘-II/ICJ]eHHBIMI/I O6HaCT$IMI/I 3HAHUSA U CO3JaHHBIMU
JIOJbMU O0BEKTaMH, B KOTOPBIX MPUMEHSIOTCS WM UCCIICIYIOTCS SBJICHUS, OTHOCSIIUECS K
TAHHOU 00JIACTHU 3HAHUSL.

O0JacTh 3HAHUSA Ne Co3naHHblil 00bEKT

@du3nKa 2IeMEHTapHBIX YaCTHUI] 1. JlBurarenb BHYTPEHHETO CTOpaHHUSI.
®du3uKa aTOMHOTO sJIpa 2. bonbmoit AnpoHHbIi KoJUTaiep.
DJeKTpOIMHAMHUKA 3. Teneckon Xa60:.

Actpodusnka 4. Bopopoanas 6omba.
TepmoauHaMuka 5. T'eneparop nepeMeHHOro ToKa.

3. YcTaHoBUTE COOTBETCTBHE MCKAY NCPCUUCICHHBIMU o0nacTIMU 3HAHUS U Y4YCHBIMH, OKa-
3aBIIMMHU 3HAYUTCIIBHOC BJIIMAHNEC HA PA3BUTUC JAHHBIX obnacreil.

O0JacTb 3HAHUSA Ne Yuenblii

MoseKysIpHO-KUHETUYECKAs! TEOPHS 1. I'. Tanunei. 9. Ix. Maxkcse.
DNEeKTpOHHAs TEOPHs BEILIECTBA 2. M. dapapeii. 10. 1. HeroToH.
KBanToBas ¢uznka 3. H. bop. 11. P. Boiinb.
dusKKa aTOMHOTO Apa 4. 1. Mennenees. | 12. D. Pesepdopa.
CriermanpHas TEOPHSI OTHOCUTEITEHOCTH 5 X. .HOpCHII. 13. A. DAHIITENH.
OO6m1ast TeOpusi OTHOCUTEIHHOCTH 6. M. Kropu. 14. A. Jlayassbe.
DK TPOIMHAMUKA 7.T. Om. 15. M.B. JIomoHOCOB.
Knaccudeckas MmexaHuka 8. 3. pemunrep. | 16. 1. Kyion.

4. YcTaHOBUTE COOTBETCTBHE MCKAY TCOPUAMHU U U3YYACMbIMU B HUX SABJICHUSAMU.

O0JacTb 3HAHUSA Ne SBaenue

CrenmanbHasi TEOpHsi OTHOCUTEIIBHOCTH 1. I'paBuTanus.

OO11ast TeOpHst OTHOCUTEIBHOCTH 2. Ontuueckuii a¢dext Jomnepa.
DNeKTpoagHAMHKA 3. PaanoakTuBHOCTG.

Knaccuueckas MexaHuKa 4. DNeKTpOMAarHUTHASI UHTYKLIUSL.
MOJ‘[CKy_]IS{pHO-KI/IHeTI/ILIeCKa;[ TEOpUI 5. I/IBqueHHe U IIOTJIOIIICHMUE CBE€TA aTOMaMH.
Ksanrosas dusuka 6. Paciumpenue Ten npu HarpeBaHuu.
du3nKa aTOMHOTO S7Ipa 7. CBoOOAHOE MMaficHHE Tela.

5. YkaxuTe, K Kakoi rpymre IBJI€HANA OTHOCSATCS PUHLIMIIBI U 3aKOHBI.

SIBenusn Ne IIpyuHUMIBI ¥ 3AKOHBI

MexaHn4ecKue sIBJICHUS . 3akoH Kynona.

TennoBklie ABICHUS . [Ipunuun otHOCUTENBbHOCTH ["anunest.
DJIEKTPOMArHUTHBIC SIBJICHUS . IToctrynats! bopa.

KBaHTOBEIE SIBICHUSA . 3aKOH COXpaHEHHUs SHEPTUH.
SIBnenus aaepHoi QU3NKH . 3aKOH 2JICKTPOMarHuTHOW UHAYKIUH.
. 3aKOH paJIMOaKTUBHOTO pacraja.

. 3akon OmMa.

. IlepBoe Ha4yaJI0 TEPMOJUHAMHUKH.

01N DN KW —

19



9. 3akonnl Kemepa.

10. 3akoH BecemupHoro taroreHus.

11. 3axonsl HeroToHa.

12. IlocTynats! cielMagbHON TEOPUU OTHOCUTEIIBHOCTH.

6. YcTaHOBHTE COOTBETCTBHE MECXKAY BUAAMH MaTCPUH U UX XapaKTCPUCTUKAMHU.

Marepus Ne CBo0iicTBO, XaPaKTEPUCTHKA
BemiectBo 1. I'paBUTaniuOHHOE. 4. DeKTpOMarHuTHOE.
ITone 2. Teepnoe. 5. I'azoobpa3zHoe.
3. Kungkoe. 6. ITnasmenHoe.
7. YCTaHOBUTE COOTBETCTBUE MEXAY KAPTUHAMU MHUPA U 3aKOHAMU.
Kapruna mupa No 3aKoHbI
1. Yetsipe ypaBHEeHUs: MakcBena.
Mexanueckas 2. 3akoH BceMHPHOIO TATOTEHHMS.
3. 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIUH.
DIeKTPOMHAMHYECKAS 4. Tpu 3axona HerotoHa.
5. I[IpuHUMI S5KBUBaJIEHTHOCTU UHEPLUU U IPABUTALIIH.
6. [IpeodpazoBanus Jlopenna.
PenstuBucrckas 7. IlocTynatsl crieiMaibHONM TEOPUU OTHOCUTEIBHOCTH.
8. Ilpunuun HeomnpeneneHHoctu I eiizendepra.
9. I'anuneeBCcKUil 3aKOH CII0KEHUSI CKOPOCTEM.
Ksanroso- 10. YpaBuenue Ulpeaunrepa.
CTATUCTHYICCKAA 11. 3axon Xab06ua.

8. YcTaHoBHTE COOTBETCTBHE MCKOY 00BbEKTaMH U COCTaBJIAIOOIMMH UX 3JICMCHTaMMU.

O0BexkT Ne Cocrtas

ATtom 1. KBapku.

ATOMHOE AP0 2. [TonoXXUTENBHO 3apsSKEHHOE SAPO U FIEKTPOHBIL.
AJlpoH 3. ATOMEL

Monekyna 4. IIpOoTOHBI U HEUTPOHBI.

9. YcranoBuTe CBA3b MeXAY GOPMYJION U €€ CMBICTIOM.

@opmyaa | Ne Cmbica
v=S/t 1. ®opmyna DUHIITENHHA I MacChl U SHEPTUH.
F_og™ 2. CKOpOCTbh paBHOMEPHOTO JIBUKEHHUSI.

R’ 3. 3akoH BceMupHOTro TATOTEHUS.
a=F/ r‘r; 4. 3akon Oma JiJ1s yyacTKa LenH.
E=mc 5. Bropoii 3axon HerotoHa.
E=hv 6. DHeprus GpoToHa.
I=U/R

10. YcraHOBUTE COOTBETCTBHE MEXKTY (DU3MUYESCKIMU BEJTUMHAMHE M STHHHUIIAMH U3MEPEHUSL.

Beauuyuna | Ne | Beanunna Ne Ennnnna usmepenust
DHeprusi Jlo3a paqroakTUBHOTO 1. l'epu. 7. Barr.
Macca W3ITyYEHUS 2. Jlxxoynb. 8. Kunorpamm.
CkopocThb Cuta 3. Amnep. 9. Bonbr.
MormHocTs YacToTa 4. Pan, 63p, 3UBEPT. 10. CGKYH)Ia.
Bpewms Hanpsxenue 5. Metp B cekyHny. 11. Metp.
PaccTostaue Cula ToKa 6. CeToBOI1 TO. 12. HproTOH.

Crenaiite puCyHKH, COOTBETCTBYIOIINE PEITOKEHHBIM HA3BAHUSIM.

1. Moxenb atoma

Peszepdopna.

2. Jlenenue siapa ypana U-235.
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3. OOHapyXeHHE HEOTHOPOTHOCTH
PAaAOaKTUBHOI'O U3JTYy4YCHHUA.

4. KoopauHatbl MaTepuaibHOM
TOYKHN OTHOCUTCIIBHO CUCTEMBbI
oTcyerTa.

5. Ilepswiii 3axkon Kemiepa.

6. [IpuHIMIT S5KBUBAJIEHTHOCTH
rpaBUTALMU U UHEPIIUH.

Tunoeasa konmponwvnan paboma 2

1. Vkaxure BpEM:, COOTBETCTBYHOIICE NECPECUNCICHHBIM OTKPBITHUAM, 3aKOHAM, I/1306peTCHI/I${M,

TEOPUSIM.
OTkpbITHE, 3aKO0H, H300peTeHue | Ne | OTkpbITHE... Ne Bpemsi
PenTreHoBckue s1yun ONEeKTpOH 1.4-5B. 10 H.D3
DNEeKTpOMaruHuTHasi MHAYKLMS Heiitpon 2.3 B. 1O H.3
I'unoresa o cyIiecTBOBaHUHM aTOMOB [Tporon 3.16B.
OCHOBBI KJIACCHYECKOM MEXaHUKH boson Xurrca 4. 17 B.
Knaccuueckas anexkTpoguHaMuka 3akoH Apxumena 5. 18 B.
I'emmonienTpuyeckas cucrema Mupa PannoakTHBHOCTE 6. 19 B.
Ilepunoguueckuii 3akoH Menzeneesa EBKJINI0Ba reOMETpHS 7. Konen 19 .
ATOMHasl SJIEKTPOCTAHIHS PemmikroBoe m3imy4enue 8. Hauano 20 B.
3aKOH COXpaHEHHs SHEPTUH ATtomuas 6omba 9. Cepenuna 20 B.
10. Konerr 20 B.
11.21B.

2. YCTaHOBUTE COOTBETCTBUE MCKIY 00BEKTaMH H nopsAaKaM pasMepoOB COOTBCTCTBYIOIIUX UM

oOyacTell mMpoCTpaHCTBA

O0beKkT Ne | O0bekT Ne Pasmep Pa3mep
DjeMeHTapHas YacTUIA Snpo atoma 1.10%m | 7.1-10%m.
Opranuyeckas MAaKpOMOJIEKYJ1a Knerka 2.10M m. 8. 105 .
MHOTOKJIETOYHBIN OPraHNU3M ATtom 3.10%0 m. 9.10%w.
Mukpoopranusm DKocucTeMa 4.10° m. 10. 10%m.
'anakTuKa Bcenennas 5.10° m. 11. 10%°m.
Connue buocgepa 6.1-10 m.

3. BH6epI/ITe CANHUIBI U3SMCPCHU, y,I[O6HBIe AJIL OICHKU pa3MEpoOB 00BEKTOB.

O0bexT Ne Enununne! usmepenust
l'amakTuka 1. Canrumerp.
JInrHa CBETOBOI BOJIHBI 2. CpeToBoii roz.
K 3. Mertp.

jieTKa 4. Hanomerp.
[Tmanera 3emis 5. ACTpoHOMHUYECKAs eUHHUILIA.
MHOTrOKJIETOYHBIN OPraHU3M 6. Kunometp.
ConHeyHas cucteMa 7. Mukpomerp.

8. IMapcexk.

4. YCcTaHOBUTE COOTHOIIICHHE MCKAY HIUPOKO UCIOJB3YECMbIM JOCTUKCHHUEM HAYKH U TCXHUKH
N OCHOBHBIM ABJICHUEM, OTBECTCTBCHHBIM 3a €TI0 }IeﬁCTBHe.

JocTrkeHne HAYKH U TeXHUKHU

Ne SIBjenune

CoToBas CBAI3b

DJIEKTPOABUTATEIb

2. DneKTpoOMarHuTHas BOJIHA.

AHTUOUOTUK

HckyccTBEHHOE OCBEIICHHE

DNeKTpUUYECKHUE MPUOOPHI

1. Jle¥icTBIIE MArHUTHOTO TIOJISt HA IPOBO/THUK C TOKOM.

3. YnpTpaduoneToBoe u3nydcHHeE.
4. XKuzHenesareabHOCTh MUKPOOPTaHU3MOB.
5. DIIEKTpUUECKUE Y KBAHTOBBIC SIBJICHUS.
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DJIEKTPOHHAs TEXHUKA 6. TepmouHaAMUYECKUE SABICHUSA.
dmooporpadus, peHTreH 7. DNeKTpOMarHuTHAsI UHIYKLIMSL.

JlpuraTesb BHYTPEHHETO CrOPaHHs 8. Yrpyrue BoiHbI ¢ 4acToTOou BhImie 20 kI'm.
YapTpa3BykoBast TMarHOCTHKA 9. DneKkTpoMarHuTHOE U3IydeHue A~1 Hwm.
Jle3rH(EKIS «KBapIEBOID» JTAMITOM 10. DnekTpuyeckuii TOK.

5. YcTaHOBHUTE COOTBETCTBUE MCKAY STallaMU Pa3BUTHUS CCTCCTBO3HAHUA U UX XaPAKTCPUCTUKAMMU.

Jdran Ne XapakTepucTuKa

Mudonornueckuit 1. Ha ocHOBe ONBITHBIX (DAKTOB CTPOUTCS THIOTE3a, CIE-
CTBUSI KOTOPOU MOJATBEPKIAIOTCS IKCIIEPUMEHTOM.

Harypdunocodckuii 2. Ilo3HaHue HampaBieHO Ha MOMCK HMCTUHBI U3 MHTEpeca K
HEH, Ha TEOPETUIECKOe OOBSICHEHHIE HAOIIO1aeMbIX SBIICHUI.

Penuruosueiit 3. Tlo3HaHMe OCYIIECTBIISIETCSA C MTOMONIBIO JIOTUKH, BaXKHYIO
POIIb UTPAET Bepa, ONopa Ha aBTOPUTET.

Hayunsbrit 4. Tlo3HaHWe HOCUT SMIIMPUYECKUM XapaKTep, HAIPABJICHO
Ha pelIeHre NPUKIAJIHBIX, MTPAKTHUYECKHX 3aau.

6. YCTaHOBHTE COOTBETCTBHE MCKAY 00BEKTAMU MakpoO- U MCraMmupa 1 uX XUMHYCCKHUM COCTaBOM.

O0bexT Ne | O0bekT Ne XHMHYECKHI COCTaB
JKuBble OpraHn3msl Bcenennas 1. H, He...
3eMHas Kopa Armochepa 3emm 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

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

IImanera 3emins ComnHue

7. YcTaHOBUTE COOTBETCTBUEC MEKAY aCTPOHOMHNYCCKUM SBJICHUEM U €TO 00BACHEHHUEM.

sSIBjeHune Ne O0bsicHeHHE

Ce30HHBIE H3MEHCHUS KIUMaTa 1. MarauTHoOeE MoJIe€ IIaHEThI.

CMeHa IHS 1 HOYH 2. O6pa3zoBanue Ha 3emyie TeHU OT JIyHBI.

Dasel JIyHEI 3. HakJIOH OcH IUTaHETHI K INIOCKOCTH OPOUTHI.
CeBepHoe cusiHUE 4. Pa3Has crenens ocsemieHHOCTH JIyHsl ComHIeM.
JlyHHOE 3aTMeHHE 5. Bpanienue riaHeTbl BOKPYT OCH.

CoHeYHOe 3aTMEHIE 6. [Tonaganue JIyHbl B TeHb 3€MIIH.

8. YCTaHOBUTE COOTBETCTBUE MEX]Y MAJICOHTOJIOIMYECKHMHU dpaMH M XapaKTEPHBIMM JJISl HUX
MpU3HAKaMU.

Jdpa Ne IIpusnak

Karapxen 1. JloMrHUpOBaHHE TMHO3ABPOB.

[Taneo3oi 2. biu3kue K COBPEMEHHBIM U COBPEMEHHBIE BUIBI PACTEHHUI U JKUBOTHBIX.
IIporeposon 3. OTcyTcTBHE )KM3HU Ha 3eMIIE.

Kaitno3oit 4. TpeobnanaHyie OTHOKJIETOYHBIX OPraHU3MOB, 3aPOXKICHAE MHOIOKJIETOUHBIX.
Me3030ii 5. 3apoxxieHue OAHOKIETOYHBIX MUKPOOPTaHU3MOB.

Apxeii 6. IlosiBneHre MHOrooOpa3Hoil )KU3HU B BOJIE U Ha CYIIIE.

9. YcTaHoBHTE COOTBETCTBUE MCKAY YYCHBIMU U HAYYHBIMU NOCTHIKCHUSAMMU.

Y4yeHbli Ne Hay4Hoe qocTHKEHHE
P. Boitnb 1. OrkpoiTHe MUKpoOprann3MoB. | 8. OcHOBaHHUE MAJICOHTOIOIUH, UACS
J .. Mennenees 2. OTKpBITHE KUBOH KIIETKH. BITUSTHUS KaTacTpod Ha IBOIONHIO.
AM. Byiepos 3. OTKpEITHE Sapa KIETKH. 9. UccnenoBanue pacTUTEITHPHON KITET-
T. Mengens 4. bin3koe K COBpEMEHHOMY KH, KJIETOYHAs TEOPHSL.

MOHATHE XUMUYECKOTO JJIe- 10. Ilepnonuueckast 3aBUCUMOCTb
K.-B. Jlamapk MEHTA. CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT
9. Jlapsun 5. OCHOBBI CTPYKTYpPHOM XU- WX 3apsAJ0B g1pa.
K. JIunneit
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A. JleBeHTyK MHH, CBOMCTBA BEIIIECTB 3aBH- 11. DBomIOLMOHHAS TEOPUSL: UBMEHUU-

P. I'yk CAT OT PACIIOJIOKECHHSI HX aTO- BOCTb, HACJI€ACTBEHHOCTh, €CTE-

P. Bpoyu MOB B MOJICKYJIaX. CTBEHHBIH 0TOOP.

K. KioBbe 6. 3aKOHBI HACJIEJOBAHHU. 12. Knaccugukanus pacTeHuil u xu-
~ 7. UccmenoBadne >KUBOTHBIX BOTHBIX.

P. lllneinen KJIETOK M TKaHEH, KJIeTOYHas 13. DBoIOIMOHHAS TCOPHS: CTPEMIIS-

T. llIsann Teopusl. HHE K COBEPIICHCTBOBAHUIO, YIIPAXK-

HCHUE, HacJeJOBaHNUeE.

10. Beibepure, K KaKoil KATErOpUU OTHOCATCS EPEUNCICHHBIC TOHITHUS.

Kareropus Ne IousiTus
DKCIEPUMEHT 1. JIuHMM MarHUTHOTO MOJIA.
SIBnenue 2. IlonyueHue 37eKTPOIHEPTUH Ha DIICKTPOCTAHIUH.
Mojgenb 3. U3yuenue 3aBucumoctu DJ[C MHAYKIMH OT CKOPOCTH JBUKEHUS
Teopus MarHuTa OTHOCUTEIIbHO KaTYIIIKH.
ITIpumeHeHune 4. DnexTpoMarHuTHasE UHAYKLIHS.
[Ipucop 5. Ammiepmerp.
6. DIeKTpoAMHAMUKA.

CnenaﬁTe PUCYHKH, COOTBETCTBYIOIHC IIPECAJIOKCHHBIM HAa3BAHUSM.

1. OnpiT @apazes no 3IEKTPOMAarHuTHON UH- | 2. I3MepeHue cuibl Apxumena, 1eiCTByo-
JYKLIHH. e Ha TEeJIO B BOJIE.

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

5. Ctpoenue ComHiia. 6. [luxn HaygHoro mo3HaHus A. DUHINTEHHA.

3.3. Mertoauueckue YKa3zaHHs 110 MPOBCACHUTIO TPOUCAYPHI TCKYIICT'O KOHTPOJIA

1.
2.

3.

o~

Texymuii KOHTPOJIb MPOBOAUTCS HA MPOTSKEHUH BCETO CEMECTpa.

COop, 00paboTKa U OLIEHMBAHUE PE3YJIbTATOB TEKYIIETO KOHTPOJIS MPOBOJATCS MPENoaBa-
TeJIeM, BEYLIUM JUCLHUIUIAHY.

[TpenbsaBneHure pe3yabTaTOB OLEHUBAHUS OCYILECTBIIAETCS B TEUEHHE HEAEIM IOcie MpoBe-
JACHUSA KOHTPOJIbHOTIO MEPOIIPHUATHUA.

Pe?)y.HBTaTBI TEKYIIETO KOHTPOJIA YUUTBIBAIOTCA B peflTHHl"e 10 AUCIIMIIIINHE.

Bce matepuansl, monydeHHbIE OT 00yYarOIUXCA B X0JI€ TEKYIIEr0 KOHTPOJs (KOHTPOJIbHAs
paboTa, TUKTAHT, TECT, OpraHU3alys JUCKYCCHH, KPYTJIOTO CTONa, IOKJIaJ, pedepar, OT4eT
1o JlabopaTopHOU paboTe, OTYET MO MeAArornyeckoi MpakTUKe U T.I1.), JOJKHBI XPAaHUTHCS B
TEUYeHHUEe TEKYILETro ceMecTpa Ha Kadeapax.

CunTarh, YTO TOJIOXKUTEIBHBIE PE3YJIbTAaThl TEKYIIEro KOHTPOJIS CBUAETENbCTBYIOT 00
yCHENTHOM Tipotiecce OPMHUPOBAHMS YKAa3aHHBIX KOMIETEHIIMNA M WHIUKATOPOB JOCTHKECHHUS
KOMIIETEeHINH (3TanoB (HOpMUPOBaHHS KOMIETEHIIUH).

4. ConepxxaHne OLEHOYHBIX CPEACTB MPOMEKYTOYHOMN aTTeCTAIUU H
KPUTEPUH UX OIlEHHBAHUSA

4.1. TIpomexxyTOYHAs aTTeCTaIUs IIPOBOJIUTCS B BUJIC 3a4eTa B 4 ceMecTpe.
4.2. Comeprkanue OLIEHOYHOTO cpencTBa. [IpoBepsieMble KOMIETEHIIMU U WHAMKATOPHI JTOCTHXKE-
ausa komnerennuii: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.
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Ilpumepnvie ¢onpocel u 3adanus K 3auemy. 3auem CTaBUTCS aBTOMATUYECKH, €CIIM CPEIHUIN
0ayul cryleHTa He MEHbIIE 3 M CTYICHT MMEET TETPaJb C aKKypaTHBIMH COOCMBEHHOPYUHO
O(l)OpMJ'IeHHBIMI/I KOHCIICKTaMH BCEX JIGKI_[I/If/'I, MPAKTUYCCKUX 3aHSATUN U 33I[aHPII>i JJIs1 CaMOCTOs-
TeJNBbHOW paboThl. CTyneHTHI, HAOpaBIIMEe HEIOCTATOYHOE KOJIMYECTBO OajlioB, JTOJKHBI HAIlH-
caTh KOHTPOJIbHBIE pa0OTHl. MaKkCUMaIbHOE KOJIMYECTBO OaJIOB 32 OJJHY KOHTPOJIBHYIO — 5. 3a-
OaHue: BBIYUYUTb W TMCBMEHHO PACKPBITh CYTh IEPEUUCIICHHBIX MOHATHH (JaTh OIpeleseHue,
c/IenaTh aKKypaTHBIH PUCYHOK C IOSACHEHHSIMU, HAIIMCATh HE0OXO0AUMBIE (POPMYIIBI).

Kontpoabsnas padora 1
EctecTBeHHOHAayUHOE MBIIIJICHHE.
OCHOBHBIE TIOJI0XKEHUS MOJIEKYJIIPHO-KHHETUUECKOM TEOpHH.
OmnsiT Papazest Mo MEKTPOIU3Y.
Karognslie nyun.

Omneit Tonmena-CrroapTa.
HuaTepdepents.

Pentrenosckue mydn.

CocraB paJHOaKTUBHOTO N3ITy4EHHS.
dorordexr.

Monens atoma Pezepdopna.

Coom~NouprwnE

[EEN

KonTpouabHnas padora 2
Iloctynars! bopa.

[TpuHIMT JOTIOTHUTEIHHOCTH.
[TpuHIMT TPUUUHHOCTH.
HyxnoHsl.

H3oT1omnsl.

SlnepHas peakuusi.

Tumnsl B3auMoaeiicTBHUS.
Knaccudukamnus s3neMeHTapHBIX YacTHUI.
JlenToHEI.

AJIIpOHBI.

Com~NourwNpE

[ERN

KonTpouabnas paéora 3

CBoiicTBa IPOCTPAHCTBA.

CaoiicTBa BpeMeHH.

EBknunoBa reometpus.

Heesxinnosa reomerpust.
I'eonenTprueckas cucrema Mupa.
I'ennonieHTpUYecKas cucTeMa MHpa.
IIpunuun otHOcuTeNnbHOCTH ["anunest.
3aKoH cioxeHus ckopocten ["anunes.
I'paHuLBl IPUMEHUMOCTH KIACCUYECKUX MPEACTABIEHUI O IPOCTPAHCTBE U BPEMEHHU.
CymecTBOBaHHE CBETOHOCHOTO d(Hpa.

Com~NouswNE

[ERN

Kontpoabsnas pa6ora 4

OmnsIT MatikenbcoHa.

Teopust OTHOCUTEIILHOCTH.

CHeHI/IaHBHaﬂ TEOPUSA OTHOCUTECIIBHOCTH.
OO6mast Teopusi OTHOCUTEILHOCTH.

IToctynatet CTO: mocTynaT OTHOCHTEIHHOCTH.
IToctynater CTO: mocTynat HHBApHAHTHOCTH CKOPOCTH CBETA.
PenstuBucTCKOE 3aMeEIEHUE BPEMEHHU.
PenstuBHuCTCKOE COKpaleHUE Pa3MEpOB.
[IpeobpazoBanus Jlopenna.
OkcnepumeHnTanbHoe noarsepxkaeaue CTO.

Com~NourwNE

[N

Kontpoasnas pa6ora 5

T'enuonienTpuueckas cucreMa Mupa.
3aKoH cI0XKeHUs cKopocTei ["anmues.
3axons!l HeroToHA.

3axoH BcemupHOTO TATOTEHHS.
BpoyHoBCcKkOe aBMXKEHUE.

ITnanerapuas Mmonenb aroma Pesepdopma.
Wurepdepennns u nudpakmus cBera.

Nogk~whE
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8. DieKTpoH.
9. HyxmnoHsr.
10. CocraB pagroaKTHBHOTO M3ITyICHHUS.

Bonpocuwt k 3auemy

1. Cmanoeénenue ecmecmeeHHOHAYYHOU KAPMUHbL MUPA.
1.1. Hayunoe nosnarnue sienenuii npupoowvl. CmanosieHue HayyHo2o eCmecmeo3HaHusl.

Hayunoe nosunanue senenuti npupoosi.

1) Wctopusi OTKPBITUS U HCCIICAOBAHUS MATHUTOB M MATHUTHOTO TIOJIS.

2) CoBpeMeHHBIE MIPE/ICTABICHHS O MATHUTHOM I10JI€ ¥ €r0 POJIH B J)KU3HU Ha 3eMie.
3) MarHuTHOE 1I0JIe ¥ COBPEMEHHBIC TEXHOJIOTHH.

Cmanoénenue Hay4Ho2o ecmecmeo3HaHusl.
1) 3apoxnenne Hay4unbix 3Hanui (IV-11 ThIC. 10 H.3.).
2) HavanwHbIii 3Tan pa3Butus antuaHoi Hayku (I ThIC. 10 H.3.).
3) EctecTBO3HAHME APUCTOTEIS.
4) EcrectBo3nanue B I1I-1 B 10 H.3. (3JUIMHCKUN TIEPHO.).
5) EcrecrBo3nanue B I-1I B 10 H.3. (TPEKO-PUMCKUIi IEPHOLT).
1.2. Ecmecmeosnanue 6 CpeoHnue sexa u Hosoe epems. dxcnepumenmanvHoe ecmecmeo3Hanue.
1) Penuruo3Hblii 3Tam pa3BUTUSA €CTECTBO3HAHUS. CXONIACTUIECKUI THUIT MBIIILJICHUS.
2) [peamnocbuiku 1 0COOCHHOCTH Pa3BUTHUSI HAYKH CPeIHEBEKOBOro Bocroka.
3) EcrectBo3nanue smoxu Bospokaenus. Hayunast peBostorust KonepHuka.
4) bopn0a 3a reroeHTprYecKyto cucremy mupa. Jx. bpyno, 1. Kerutep.
5) Pa3BuTHE TEXHUKH B TIEPHOT CPETHEBEKOBS — IMPETNIOCHUIKA SKCIIEPHMEHTATHHOIO €CTECTBO3HAHK.
6) Metonomnorus I'. Tamunest.
7) EcrectBenHOHayuHbIe uccnenoBanus M. HeroToHa.
8) BaxHeiilue OTKPBITHSI eCTeCTBO3HAHUS 16-18 BEKOB.
1.3. Ecmecmeosnanue 18-19 gexos.
1) OTkpeiTHE TIONEBOW (GopMbl MaTepru. HakorieHue (akToB B 00JACTH AIICKTPUYECTBA U
marHetusma. Y. ['mnsbeprt, O. I'epuxe u ap. 3akon 1. Kysona.
2) Teopusi 3MEKTPOMArHUTHOTO TOJIsA. DaKThl O B3aMMOCBS3H AJICKTPUYECTBA M MarHeTHU3Ma,
nonydennsle Jl. Aparo, I'.-X. Opcrenom, A.-M. Amnepom. Pabotsr M. Dapanes, Teopus
x. Makcsenna.
3) CraHOBICHHE KJIACCHYECKON TEpMOJMHAMUKHU. B3risapl Ha mpupoay Temia ot JpeBHeit
I'pertum no P. Maiiepa u [Ix. Jxoyns.
4) 3aKOH COXPAHCHUS YHEPTHH, TCIUIOBBIC MAIIINHBI.
2. Coepemennuie npedcmasieHus 0 MUKpomMupe.
2.1. Ecmecm@eHnHble HAYKU 8 JCU3HU CO8peMeHH020 obujecmeéa. Pazeumue amomucmuue-
CKUX npeocmasieHuil.

Ecmecmeennble HAYKU 8 MHCU3HU COBPEMEHH020 0Oujecmaa.

1) EcrecTBeHHbBIE, TEXHUYECKUE, TYMAHUTAPHBIC HAYKH.

2) EnuHCcTBO MUpa TIPUPO/IHI.

3) UnTerparnus Hayk.

4) EcTecTBeHHOHAYYHOE MBIIIJICHHUE.

5) HayuHs1ii MeTO/] TO3HAHUSL.

6) Postb ecTeCTBEHHOHAYYHBIX JTIOCTH)KEHHI B HCTOPUU M KOHKPETHOM JKU3HH YETIOBEKA.
7) [Ipeamer ecTecTBO3HAHUSL.

Paszsumue amomucmuueckux npeocmasnenui.

1) 3aposkaeHrne aTOMHUCTUIECKHX MPEICTABICHHM B aHTHYHON HayKe.
2) Atomucruka B HoBom BpeMeHH.

3) Pa3BuTHE aTOMUCTHYCCKHUX TPEACTABICHNUI B COBPEMCHHOM HayKe.
4) TpsiMmoe OATBEPKICHUE UICH ATOMU3MA.

5) MoJieKyJIIpHO-KMHETHIECKAs TCOPHSL.
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2.2. Cmpoenue amoma.

1) UccnemoBanue SBICHUS JIEKTPOJIU3A.

2) Karonanbie ayun.

3) DieKTpOHHAs TEOPHsT METALIOB.

4) Teopuu CBETOBBIX SIBIICHHH.

5) PeHTreHOBCKHE JIyUH.

6) OTKpbITHE PaJIMOAKTHBHOCTH.

7) I[nanerapHas MOJelIb aTOMA.

8) IIpoTuBOpeuns riaHeTapHoOH (SACPHON) MOIETH.

9) Atom Pesepdopma-bopa.

10) IMpuHIHIT COOTBETCTBUS.

11) BonHOBEIE CBOICTBA BEIIECTBA.

12) Ta6nuua J{.1. Menneneesa.

13) IpuHIHIT JOMOJTHUTEIBHOCTH.
2.3. Cmpoenue amomHo2o aopa.

1) Hyksonsl. DHeprus cBsa3u siapa. Jedekt macc.

2) [enenue siaep.

3) Heympasisiemast siiepHast 1ierHasi peaKiusi.

4) Yupasisemas siiepHasi [erHast PeaKiusl.

5) PagroakTHBHOE U3ITyYCHUE.

6) TepMosiiepHBIii CHHTES.

7) BausiHue paTuoaKTHBHBIX U3YYECHHIH HA OMOJIOTHYECKHE CUCTEMBI.
2.4. DnemenmapHvie uacmuybwi.

1) Twurbl B3aUMOACHCTBHS.

2) YacTuIisl ¥ aHTUYACTHIIBL.

3) Knaccudukarus 3;1eMEHTapHbBIX YaCTHII.

4) CtanjapTHas MOJEIb.

5) JIBrokeHrEe ¥ B3aUMOICHCTBHE 3JICMEHTAPHBIX YaCTHII.

6) Bounboit Anponnsrit Komaiinep.
3. Cospemennvie npedcmaegieHus 0 MaKpo- u mezamupe.
3.1. Knaccuueckue npedcmasienus 0 npOCMpancmee u 6pemeHtul.

1) OObIIeHHOE TOHUMAHHE IPOCTPAHCTBA i BPEMEHH.

2) Tomonornyeckre 1 METPUUYSCKUE XapaKTEPUCTHKHU MPOCTPAHCTBA U BPEMEHH.

3) Uctopus mpencTaBiaeHuit 0 MPOCTPaHCTBE.

4) EBKIHI0Ba TEOMETPHSL.

5) HeeBknuaoBa reoMeTpusl.

6) Kimaccuueckue nmpecTaBieHus O TIPOCTPAHCTBE U BPEMEHHU.

7) I'paHuUIBl IPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHHMIA; TpobdiemMa dpupa.

8) IIpuHIHIT OTHOCUTEILHOCTH ["anuiies U Teopust 3JIEKTpOIMHAMUKH MakcBeia.
3.2. Cneyuanvras meopusi OMHOCUMETbHOCTU.

1) Mpeanoceuiku moctpoenus: CTO.

2) locrynarer CTO.

3) OTHOCHUTENBHOCThH OJTHOBPEMEHHOCTH.

4) PenaATUBUCTCKOE 3aME]ICHUE BPEMCHH.

5) OTHOCHUTEIBHOCTD MPOCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.

7) Ipeobpazosanus JlopeHia.

8) Ontuueckuii 3 dext domepa.

9) DirleKTpOMarHUTHOE TIOJIE.

10) DkcniepuMeHTaIbHOE 000CHOBAHUE PEIIATHUBUCTCKOTO 3aME/JICHUS] BPEMCHH.
3.3. Obwas meopus OMHOCUMENbHOCTU.

1) 3akons! Kemiepa.
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2) 3akoH BceMupHOTo TArOTeHUS.

3) UHepTHas ¥ rpaBUTAIMOHHAS MACCHI.

4) TTpuHIUIT SKBUBAJICHTHOCTH.

5) I'paBuTAIIMOHHOE TIOJIE.

6) [Tonsitue 06 OTO.

7) IIpoctpancteo B OTO.

8) CaencrBus OTO.
4. bBuonozuueckan kapmuna mupa. Xumuueckue KOHyenyuu.
4.1. ZKu3znb. 60110YUOHHASL MEOPUSI.

Kusnew.

1) OTuuune KUBOTO OT HEXKHMBOTO. BeliecTBeHHass OCHOBA JKU3HHU.

2) Konrienmuy BOSHUKHOBEHUS KU3HU Ha 3eMIIe.

3) Hauasio »wu3nu Ha 3emie. Y ciioBHs Ha 3emite TPy BO3HMKHOBeHUH yu3Hu. Teopust AWM. Onapuna.
4) CtpocHHEe U Pa3HOBUIHOCTH KJICTOK, HCTOPHUS CO3/aHMsI KJICTOYHOM TCOPHH.

D801I0YUOHHASL MEOPUS.
1) Cranosnenue uneit sposmonuu (K. Jlunneit, XK.-B. Jlamapk, XK. Broddon).
2) DBotornonHas Teopus U. Jlapsuna.
3) I'enernka. 3akoHbl HaciaeqoBanus I'. Menaens.
4) TTaneoHTOIOTHUECKUE IPhI BOIOLIUH.
4.2. buocghepa, noocghepa u yusunuzayus. Camoopeanuzayus u CUHepeemuKd.
1) Pa3BuTHe 3KOCUCTEM, KX OCOOCHHOCTH U HEpPapXHsl.
2) 3aKOHBI 3KOJIOTHH, TIPUMEPbI TPOSBICHHS.
3) Buocdepa: rpanuns 6uochepsi, yuenue B.1. BepHanckoro.
4) Hoocdepa: yuenue B.1. Bepuaackoro.
5) TToHsTHS CaMOOPTraHU3aIlUH U CHHEPTETHKH.
4.3. Xumuueckue KOHYenyuu: 3600YUsS XUMUU, cogpemenHas xumus. Ecmecmeennonayynvle ac-
neKmbl IKOJIO2UU.

Xumuueckue KOHYenyuu: 380110YUsl XUMUU, COBPEMEHHASL XUMUSL.

1) DBoIOIMST XUMUYECKHUX 3HAHUI.

2) CoBpeMeHHbIN cuHTe3. Katanms.

3) Xumuueckuii cocTaB 000I0UeK 3EMITH.

4) TIpupoHbIe 3amachl CHIPbs: HEOPTAHUUECKOE, OPraHMUECKOE ChIPhE.
5) CoBpeMeHHbBIE U TIEPCICKTUBHBIC MATEPUAITBI.

Ecmecmeennonayunvle acnekmul 3K07102UlU.
1) I'moGanbHbIe KaTaCTPOMBI U IBOJTFOIIHSL.
2) Kiumat npornuioro, HacTOSIIIETr0 U OYAyIIero.
3) Mapuukossrit 3 dext. Kucmorusie ocaaku. O30HOBBIE IBIPHI.
4) TIpoOieMbl SHEPrOCOCPEIKEHHUS.
5. Acmpodghuzuueckan kapmuna mupa.
5.1. Bcenennas.
1) I'unote3a BosbIioro B3pbIBa (XpOHOIOTHS).
2) OGocHOBaHMe TUTIOTE3bI BobIoro B3peiBa: 3akoH D. Xab0:1a, pelTMKTOBOE U3TyUYCHHUE.
3) IIpoucxoxaeHre XUMHYECKHUX FIEMEHTOB BO BCelleHHOI.
4) CTpyKTypa MeraMmupa.
5.2. Conneunas cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpeMeHHbBIE TPEACTABICHUS O TPOUCXOKACHUU COTHEYHON CHCTEMBI.
2) CogHire.

3) [InaneTh! 3eMHOW TPYIIIIHL.

4) TInaHEeThI-TUTaHTHI.

5) Masbie Tena COTHEUHOM CHCTEMBI.
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36e30sbi.

1) Pa3mepsl 1 Macca 3BE3/I.

2) Paccrosinue 10 3Be31.

3) Poxxenue 3Be371.

4) X¥IMAYECKHIA COCTaB 3BE3/1.

5) DHeprus 3Be3I.

6) DTaribl 3BOJIIOLIMY 3BE3]] Pa3IMYHON MACCHI.

7) DBOITIOIUS] XUMUYECKUX 3JIEMEHTOB BO BceeHHOM 1 )KU3HB 3BE3/I.

Ilpakmuueckoe 3a0anue: TONTOTOBUTDH MPE3CHTALUIO 110 OJHOMY M3 BOIPOCOB, PACCMOTPEH-
HBIX Ha MPAKTUYECKUX 3aHATHUX, COACpKaIyto He MeHee 10 HH(POPMATUBHBIX CIIAMIOB.

4.3. Kputepun olieHUBaHUS
3ayer BBICTABISIETCS MO pe3ysbTaTaM pedTuHra. Eciu oOydaromuiicss Habpasl HEAOCTaTOYHOE
KOJIMYECTBO 0aJUIOB, TO OH CIAET 3ayeT.

IIIxana oneHNBaHuA 1JIA 3a4eTa

YpoBHH % ocBoe-
OCBOCHHUSA NH- AKageMu- HUSA
JTHKATOPOB J10- OcHoOBHbBIE PU3HAKHU BbIJIeJIEHUs] YPOBHS yeckass | (peiTuH-

CTHKEHUSI OlleHKA ropast
KOMIIETEHIMH OLIEHKA)
Cdopmuposan | CTyseHT MOKa3all JOCTATOYHO MPOYHBIC 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TOJIO)KEHUH y4yeOHOM AMCLUIUINHBI,
YMEHHME CaMOCTOSATEIbHO pEIIaTh KOHKPETHBIE
MPaKTUYECKHE 3aJjauu, MpeIyCMOTpEeHHbIe pado-
4ell mporpaMMoii, OpUEHTUPOBATLCS B PEKOMEH-
JIOBaHHOM CIPAaBOYHOM JHUTEpaType, yMeeT Ipa-
BHUJIbHO OLICHUTH IIOJIYYEHHBIE PE3YJIBTATHL.

He copmupo- | IIpu oTBeTe BRIABUINCH CyllleCTBEHHBIE Tpoodensl B | He 3aute- | menee 50

BaH 3HAHMUSIX OCHOBHBIX MOJIOXKEHUM y4eOHOH auciu- HO
IIJIMHBI, HEYMEHHE C ITIOMOLIBIO MIPETIOAaBaTelIs 110-
JIy4UTh TPAaBUIBHOE PEIICHHE KOHKPETHOW IpakK-
TUYECKOM 3a/1a4X M3 YHCia MPEeTyCMOTPEHHBIX pa-
Ooueil mporpaMMoi y4eOHOM JUCIUILIHHBL.

4

4. Mertoauueckue YKa3aHHs 110 MMPOBEACHUIO TPOLCAYPBI HpOMe)I(YTO‘IHOI‘/’I aTTeCTalinuu
1.

Cpoku mpoBeJieHUs] TPOLEaypbl OLIEHUBAHUS: HA IMOCJIEAHEM 3aHIATHM 1o mpeamery. Ecim
oOyyJaronuiics Mo pe3yjabTaTaM PEUTUHTOBOM CHUCTEMBbl HE HAOHWpaeT HYKHOE KOJUYECTBO
0aJI0B MJIM JKEJTaeT MOBBICUTH OLIEHKY, TO CAAET 3a4eT COrJIacCHO TPeOOBaHUSIM.

. Coop, 00paboTKa U OLIEHWBAHUE PE3YNIHTATOB MPOMEKYTOUHON aTTECTAllMM IPOBOAUTCS Ipe-

nmogaBarecyicM, BEAYIIUM JUCHUIIIINHY.

. Hpe}I’bleHeHHe PE3YIBTATOB OLICHUBAHWA OCYHICCTBIACTCA: IO OKOHYaHHUU OTBETA CTY/ICHTA U

(I)I/IKCI/IpyCTCSI B 3a4ETHON KHMXKKE M SK3aMEHAIlMOHHOM BEJOMOCTH.

. HpI/I HaJIMYHUH IIHUCBMCHHBIX OTBCTOB o6yqa10Lu1/1xc;1, MOJIYUYCHHBIX B XO/€ 9K3aMEHallMOHHOMN

CCCCUH, MATCPUAJIBI XPAHATCA B TCUCHUC MCCALlA IMMOCJIC 3aBCPIICHUA CECCUU HA Ka(beﬂan.

. HOp}IIIOK BBITIOJTHCHHA W 3allIMThI I(prOBOﬁ pa6OTBI periiaMCHTUPOBAH «IlonoxxeHuem o Kyp-

coBoii pabore ®PI'BOY BO «I'nma3oBckuil rocyaapCTBEHHBIN MeJarorndyecKuii MHCTUTYT UMe-
Hu B.I'. KoposieHko».

. CuuTarthb, 4YTO MOJIOKUTEIBHBIE PE3YJIHTAThI IPOMEKYTOYHOI'O KOHTPOJISI CBUAECTEIHCTBYIOT 00

YCIIEIIHOM TIporiecce (hOpMUPOBaHMS YKa3aHHBIX KOMIICTCHIINH M UHINKATOPOB TIOCTHIKCHUS
KOMITETCHIINH (3TaroB (GOPMUPOBAHKS KOMIIETEHITUN).
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5. Coaep:xaHne OLEHOYHBIX CPEACTB VI MPOBEPKU C)OPMHUPOBAHHOCTH
KOMIIETEHUUN M MHAUKATOPOB JOCTHKEHUSI KOMIIETEH UM
(MOCTUTOrOBBIM KOHTPOJIb) 1 KPUTEPHH UX OLlEHUBAHMS

JAaHMs JJIs TPOBEPKH KOMIIETEHIIMU U MHAUKATOPOB J0CTHKeHHsI KomneTenuun: YK-1:

NYK-1.1., UYK-1.2., UYK-1.3.

Kong xommerenmuu | YK-1

DopMyIMpOBKa CriocobeH OCyILECTBIIATh MOMCK, KPUTHUECKUI aHAIN3 U CHUHTE3 UH-

KOMIIETCHIIUU (dbopmanuu, MPUMEHATh CUCTEMHBIA MOAXOJ Ul PEIICHUS MMOCTABJICH-
HBIX 33Ja4

WNunukartop NYK-1.1. lemoHCTpHpyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOIO W KPHUTH-

JOCTHKECHHUS YEeCKOT0 MBIIIICHHUS, apIYMEHTHPOBAHHO (POpMUpPYET COOCTBEHHOE CYyXK-

KOMIIETEHIINH JICHUE U OLIEHKY HUH(OpPMAaLUK, TIPUHUMAET OOOCHOBAaHHOE PEIICHUE.

NVYK-1.2. [Ipumensier noruueckue GopMbl U MPOLELYPHI, CIOCOOEH K
peduiekcuu 1o MoBOY COOCTBEHHOW M Uy»KOW MBICIUTENbHON JIesTeNb-
HOCTH.

NVYK-1.3. Ananu3upyer UCTOYHUKU MHPOPMALUH C LEIbI0 BBISBICHUS
UX IPOTHUBOPEYMI U MOUCKA IOCTOBEPHBIX CYKICHUH.

Bpewms BeinmonHenus 3aganuii: He 6osee 30 MUHYT

1.

Huxonait Konepuuk npeanoxxun mojienb CoIHEUHOM CUCTEMBI, KOTOPasi Ha3bIBAETCS:
a) reoLleHTpUYECKas;

0) reIMOLICHTPUYECKas,

B) aHTPONOLIEHTPUYECKAS;

I') TaJlaKTUYecKasl.

. KBanTowm cBerta sBisgeTcH:

a) DIIEKTPOH;
0) anpom;

B) (OTOH;

T') JENTOH.

. HOCTy.]'IaTLI crenualabHON TCOpHUU OTHOCUTCIIbHOCTU C(I)OpMy.TII/IpOBaJII

a) M. ®apaneii;
0) I'. ['anmuneit;
B) 1. HptoTOH;
r) A. DUHIITEHH.

. Konnenmusi, B COOTBETCTBUM ¢ KOTOPOU >KM3Hb Ha 3eMJie 3apojaujiach Onarojaapsi 3aHECEHUIO

13 KOCMOCA, Ha3bIBAETCSL:
a) TeOpHs TAHCTIEPMUH;

0) Teopusi CaMOIPOU3BOJIBLHOTO 3aPOKICHHS;
B) TEOpHsi OMOXUMUYECKOH IBOIIOIHH;

I') KpEalMOHU3M.

. HanGonpuryro yacTs BemecTa Bo BeenneHHON COCTAaBISIIOT J1BA DJIEMEHTA:

a) KpEMHUI U YTIIepoJ;
0) yriepoa ¥ BOJOPOI;
B) KHCJIOPOJ U T'eIuii;
T') BOAOPOJ U TeJINH.

. YCTaHOBUTE COOTBETCTBUE MCKAY KapTUHaMH MUpa U 3aKOHAMU, TPUHIIUITAMU

Mexannyeckas a) | [lpuanun veonpenenennoctu [ eiizendepra

DNeKTpoANHAMUYECKas 0) | 3akoH BcemMupHOTO TATOTEHHS

PenaruBucrckas B) | 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMHU

BAIWIN[F-

KBaHTOBO-CcTaTHCTHUECKAS r) | [TocTynatel cienuaibHONW TEOPUH OTHOCUTEIBHOCTH
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7. YCcTaHOBHUTE COOTBETCTBHE MCKAY YUYCHBIMU U HAYYHBIMU NOCTHIKCHUSAMMU:

1| 1. MenneneeB a) | 3aKOoHBI HACJIeIOBAHUS

2 | I'. Meunens 0) | [lepronuueckasi 3aBUCUMOCTb CBOWCTB XUMHYECKHX JIEMEHTOB
OT 3apsJI0B siipa

3 | Y. MapBuH B) | Knaccuduxkanuus pacteHuid ¥ >KUBOTHBIX

4 | K. Jlunneit r) | DBOJIOIIMOHHAS TCOPHS: U3MEHUYMBOCTh, HACIICJICTBEHHOCTb,
€CTECTBEHHBII 0TOOD

8. Ilpaxmuueckoe 3a0anue. JIns KaXJ0TO PUCYHKA BBHIOEpPHUTE MPABMUIIBHOE HAa3BaHUE. YKAXKHUTE

HOMEpP PUCYHKA B CTPOKE C MOAXOASIIMM K HEMY Ha3BaHHUEM.

|Mo,qenb|—>| CnepctBus I

|
| ®aK?Iu‘{ SKcnepwmeHTI

Ha3zBanue Homep pucynka
OmbIT 110 HAOJIOCHUIO AJICKTPOMATrHUTHOW MHAYKIIMU
Mogens atroma Pesepdopna

LIyKJ1 HAYYHOTO TTO3HAHUS

I'paden

[MapHuKoBbIi b hEeKT

HeoiHOpOIHOCTh PaIn0AKTHBHOTO M3JTYYSHHUS
Monekyna JJHK

JleneHue aTOMHOTO siipa

Kurou x tecry:

Howep 1 2 3 4 5 6 7
BONpoOCa

Howmep
IMpaBUJILHOTO OTBCTA

~AwpNPE
[
T 5 o O\
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Koy k mpakTrueckomy 3a/laHuio (pEelIeHUIO MPAaKTUYECKOH 3a1a4n):

HasBanmue Homep pucynka
OnpIT 10 HAOJIOIEHUIO IEKTPOMArHUTHON MHYKITHH 5
Monens atoma Pesepdopaa

[{uks Hay4HOTrO MO3HAHUS

I'paden

[TapuukoBbIii Y dexT

HeoHOpoAHOCTh pain0aKTUBHOTO U3JTy4EHUS
Monekyna JITHK

Jlenenue aToMHOTrO sijipa

~N(WwW oA~ IN OO

Kpurepuu onieHuBanus:
Kaxip1it ”HAMKATOP MTOCTHXKCHHUS KOMIIETEHIIMU olleHuBaeTcs B 10 6aios:
e TecroBoe 3ananue ornenrnBaercs B 10 6amio (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6asa);
e 3ayaHus Ha COOTBETCTBUE OlleHMBaIOTCs B 10 6amioB (kaxkaoe orenuBaetcs 0-5 6ayion)
— 5 0aJUIOB — OJTHOCTHIO MPABUIIHBHO HAMICHHBIC COOTBETCTBHS,
— 4 Gamna — TpU IPAaBUIIBHBIX COOTBETCTBUS;
— 3 Oamna — qBa MpaBUJIBLHBIX COOTBETCTBUS,
— 2 0amna — 0HO MPaBUIILHO COOTBETCTBHUE;
— 1 Gayn — oTCyTCTBHE NMPABUIIBHBIX COOTBETCTBUI;
— 0 GannoB — He MPUCTYMAJ K BBIIMOJIHEHUIO 3a/1aHUS;
o Kaxnoe npakTuieckoe 3agaHue omneHuBaercs B 10 6amios:
— 10 GamioB — CTYIEHT MPAaBUIBLHO BBITIOJHUJ TPEIJIOKEHHBIC 3a/IaHHsI HA OCHOBE
W3Y4YEHHOUN TEOPHH, METO0B, IPUEMOB, TEXHOJIOTHIA;
— 8 0a/IoB — CTYIEHT CIIOCOOEH MPUMEHSTh MOTyYeHHbIE TEOPETUUECKUE 3HAHUS B
MPAaKTUYECKON AESATENbHOCTH, PEIIaTh TUUYHBIEC 33/1a4d HA OCHOBE BOCIIPOMU3BE-
JIEHUsI CTaHJAAPTHBIX AJITOPUTMOB, TIPU BBITTOJIHEHUH 3aJIaHUM JOIMYCKAaeT HE3Ha-
YUTEBHBIC OIITHMOKY;
— 6 0anmIoB — MU BBITIOJIHEHUH 3a/IaHUsI IOMYIIIEHBI TPYObIe OMUOKHY;
— 0 6anioB — CTy/IEHT HE BBITIOJHIII 3a/IaHHE.
OrieHKa 3aBUCHUT OT IIPOLICHTA BHITIOJIHEHUS BCEX 3aJJaHUM.

IIxana oneHuBanust CGOPMUPOBAHHOCTH KOMIIETEHIIUH M HHANKATOPOB
AOCTHKEHHUS] KOMIIETEHIIUH

YpoBHHU %
OCBOEHMS MH/IHU- BBINOJI-
Axkanemuye-
KkaTopa (0B) 10- | OCHOBHBIC NPU3HAKH BbIieJICHUSA YPOBHS HEHUd
o CKasl OLleHKAa
CTH2KeHMIi KomIie- BCeX 3a-
TEeHIUH bi 0 80707
[loBplieHHBI | Brimrouaer HmkecTosmmid ypoBeHb. YMeHue |  OTiINYHO 90-100
(BBICOKHIN) CaMOCTOSITENIBHO TPUHUMATh PEIICHUE, pe-

1ath npolieMy/3agady TEOPETHUYECKOro WIIn
NPHUKIIAIHOTO XapaKTepa Ha OCHOBE H3y4eH-
HBIX METOJIOB, IPUEMOB, TEXHOJIOTHI.
bazoBebrit Brimrowaer Hmkectosmi ypoBeHb. Crioco0- | Xoporro 70-89
HOCTh COOMpATh, CHCTEMAaTH3UPOBATh, AHAIH-
3UpOBaTh M TPaMOTHO HCIIONB30BaTh MH(OP-
Manuro M3 CaMOCTOATCIIBHO HafIZ[GHHbIX TE€O-
PCTUYCCKUX HCTOYHUKOB W WUIFOCTPUPOBATH
VMU TEOPETUYECKUE MOTOKEHHS W 000CHO-
BBIBATb NIPAKTUKY IPUMECHCHHUSL.
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VY noBnerBoputens- | M3noxkeHue B mpezenax 3aaaq Kypca Teope- | Y I0BIETBO- 50-69
HBIH TUYECKOTO U MPAKTUYECKOTO KOHTPOJIUPYE- | PUTEIBHO
MOT'0 MaTepuaa.
Henocrarounsiii | OTCyTCTBUE NPU3HAKOB yAOBIETBOpUTENb- | HeymoBrne- | menee 50
HOT'O YPOBHS. TBOPUTEJIHHO

CuutaTh, YTO MOJOKUTEIBbHBIE PE3YJIbTAThl MOCTUTOIOBOTO KOHTPOJS CBUICTEIHCTBYIOT 00
yCIIETHOM Tporiecce GOPMUPOBAHUS KOMITETEHIMH (M) U UHAMKATOpA (OB) JOCTHIKEHUS KOM-
nereHnuu (M) (3Tama GopMHUPOBAaHUS KOMIETEHIIMK). Eciin 00ydyaromuiicss MOJydusl OICHKY
«HEYIOBIETBOPUTEIIBHO», TO CUYUTATh KOMIIETCHIIMIO HE C(OPMHUPOBAHHON Ha TAHHOM IJTarle.
[Tpu mostydeHUU OLIEHOK «YyIOBJIETBOPUTEIILHO», «XOPOIIO» WU «OTJIUYHOY» CUUTATh, YTO IPO-
BepsieMasi KOMIIETECHIIMs COPMUPOBAHA HA IOCTATOYHOM ypPOBHE.

Memoouueckue ykazanus 071 NPOEEPKU OCMAMOYHBIX SHAHULL

1. Cpoxu npoBeieH sl TPOIETYPhI OLICHUBAHMUS: 110 TPpadUKy JIeKaHaTa.

2. Coop, 00OpaboTKa ¥ OIICHHBAHHWE pPE3yJbTATOB ITOCTHTOTOBOTO KOHTPOJS TIPOBOJIUTCS
nperno/iaBaTesieM Mo PaclopsHKCHUIO JCKaHaTa.

3. IIpenbsiBieHre pe3yIbTaTOB OICHUBAHUS OCYIIECTBISACTCS B TEUYCHHE HEACIH IIOCIe
NPOBE/ICHUSI KOHTPOJIBHOTO MEPONPHUATHS, OPOPMIISETCS B BHIC OTYETa M XPAHUTCS B
JIeKaHaTe B TEUEHUE BCETO CPOKa 00yUEHHUS 00y4arommerocs.
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