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CnHcoK J0KYMEHTOB H MaTepHuajIoB

1. TlepeueHp MIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHHS IO JAUCIHIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHHUS 00pa30BaTeIbHOM MpOrpaMmbl

2. llenb 1 MeCTO TUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMBbI

3. Conepxxanue paboueil mporpammbl (0O0BEM JTUCHMIUIMHBI, THIBI M BHIbl YYEOHBIX
3aHITHHA, y4eOHO-METOUIECKOe 00ECTIEUCHHE CAMOCTOSTEIILHON pad0Thl 00YJIArOIIHXCS)

4. ®OoHJ OIICHOYHBIX CPEJICTB 110 TUCIUILIINHE
4.1. TlepeueHb KOMIETCHIIMH C yKa3aHHEM OJTaloB HX (OPMUPOBAHUS B IIpoIlecCe
OCBOCHMs oOpa3oBaTeNbHOW mporpaMmbl. OmnucaHue TOKas3aTened U KpPUTEpPHEB
OLICHUBAHMS KOMIIETEHIIMI Ha pPa3IMYHBIX dTamax uX (OPMHUPOBAHUS, OMHCAHUE IIKAI
OLICHUBAHHUS
4.2. TunoBble KOHTPOJIbHBIC 33aJJaHUSI WK WHBIE MaTepHUalbl, HECOOXOAUMbIE I OLICHKU
3HaHUW, YMEHHUI, HABBIKOB U OIbITa JACSITEIBHOCTH, XapaKTEPU3YIOLIUX ATarlbl
(dopMHpOBaHUS KOMIIETEHIMH B IPOLECCe OCBOEHUS 00pa3oBaTEIbHOM MPOTrpaMMBI.
MeTtonudeckue MaTepHalbl, ONMPEAESIONINE POLEAYphl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB ¥ ONbBITA JESATEIBHOCTH, XapaKTePU3YIOMUX JTambl  (HOPMUPOBAHHS
KOMIIETEHIINH
4.3. PedTUHI-TUIaH TUCLUILIAHBI

5. YueOHO-MeToaMuYecKOe U HH(HOPMAIIMOHHOE 00ECTICUeHNE TUCIIUTLITHBI
5.1. IlepeyeHb OCHOBHOH W JOMOJIHUTEIHLHOW YUEOHON JIUTEpaTyphbl, HEOOXOAUMOMN IS
OCBOGHUS AUCIUITITUHBI
5.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT» U
IPOTPaMMHOTO 0OecTieueH sI, HEOOXOAUMBIX JUISI OCBOSHHSI TUCIIUTUTHHEI

6. MarepuanpbHO-TeXHHYECKass 0aza, HEOOXOAMMAst /ISl OCYIIECTBICHHUS 00Pa30BaTEIHLHOTO

mponecca nmo JUCHUIIIINHE



1. IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs 10 JMCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMHU OCBOCHMSA
o0pa3oBaTe/IbHOI NPOrPaMMBblI
(c opuenmayuel Ha KapmMuvl KOMNemeHYuli)

B pesynbrare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00YUAIOLIUIICS T0JIKEH
OBJIAJIETh CIEAYIOIIUMH Pe3yIbTaTaMu 00yUYEeHUS 10 AUCIUIUINHE:

Kareropus ®opmupyemas Kon n HanmeHoBaHue PesyabTaTnl 00y4eHus 10
(rpynma) KoOMIleTeHIust (¢ HHIMKATOPA JOCTUKEHUS AHCHHUILIHHE
KOMIIeTEHLHI| yKa3aHUeM K0/Ja) KOMIIeTeHIIUH
(npu
HAJIMYUH
OIIK)
MK-4. IMK-4.1. 3HaTh: OCHOBHBIC 3Tallbl  [3HATH: OCHOBHEIC ATAITBI
CriocoOHOCTBIO [Pa3BUTHS XMMUU; HAyYHBIE [Pa3BUTHSI XMMUU; HAyYHBIE
MIPUMEHSATh IMOCTIXEeHUs HanboIee IMOCTIXEHUs HanOoIee
OCHOBHBIE BBIJAFOIINXCS OTEUYECTBEHHBIX U [BBIJAIOLINXCS OTEUYECTBEHHBIX U
€CTECTBEHHOHAYYHbIEBapyOSKHBIX XUMHUKOB, UX BKJIZ B 3apyOSKHBIX XUMHKOB, UX
BaKOHBI 1 [pa3BUTHE XUMHH. BKJIa]l B PAa3BUTHE XUMHH.
3aKOHOMEPHOCTH
pa3BUTHS

XUMUYECKON HAyKH

MpY aHAJTN3e

MOJTYUYCHHBIX
€3yJIbTaTOB

[1K-4.2. YMeThb: o1leHUBaTh
XUMHYCCKUE MTOHATHUS U 3aKOHBI B
CII0’KHOM CHCTEME BO33pEHUI
COBPEMEHHON XUMUU

YMeTh: OLICHUBATH
XUMHUYECKHE TOHSTHUS U
3aKOHBI B CIIOXKHOH cCHCcTEMe
BO33pPEHUI COBPEMEHHON
XUMUH

T1K-4.3. Bianers: HaBbIKaMU
00513aTeILHOr0 03HAKOMJICHUS C
MpEeABICTOPHEH TOTO MM HHOTO
BOIPOC MOCTABJICHHOTO B €r0
MPaKTUYECKOW HAyYHOU U

neaaromqecxoﬁ JACATCIBHOCTH.

Bragers: HaBbIKaMu
00513aTETBHOT0 03HAKOMIICHHS
C IPEIBICTOPUEN TOTO UITU
MHOTO BOTIPOC ITOCTABIICHHOTO B
€ro NPaKTUIECKON HAyYHOU U

neaaromquKoﬁ JACATCIBbHOCTH.

2. Ileab ¥ MeCTO TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTesibHOI MPOrpaMMbl

HCJ'IB HU3YUYCHUA JUCHUITIIIMHBI

JOCTAaTOYHBIX BBIpa6 OTKH

JUIA

SICHOT'O

dbopMupoBaHHE Y
NpPEJCTaBICHUS O

CTYJICHTOB 3HAHUHU,
COBPEMEHHOM

€CTECTBEHHOHAYYHOH KapTUHE MHpa KaK OCHOBE IEJIOCTHOCTH M MHOroo0pasus
NpUPOABI, OBJAJIEHHUs HaydyHOW W (MIocoCKoil MeTonojoruei u (HOpMUPOBAHHUS
HaBBIKOB €€ IIPUMEHEHHs B CBOEH NMpo(hecCHOHANBbHON AesTeIbHOCTH.

JuctmmuimHa « KoHIenuuu coBpeMeHHOro ecTeCTBO3HAHUS OTHOCUTCS K
6apUaAmMuUEHOU YacTH.

JucuuiuinHa u3yvaercsi Ha 2 kypce B 4 cemectpe.

Jlis OCBOEHUS TUCHMIUIMHBI HEOOXOIMMBI KOMIIETEHLIMH, C(HOPMHUPOBAHHBIE B
paMKax U3ydeHHsl CIEeTYIOMUX JUCIUTUTNH:
Jli ocBOEHMSI TUCHMILIMHBI HEOOXOAMMbI KOMIIETEHIINH, C(POPMUPOBAHHBIE B PaMKax
U3yYEHUS CICTYIOIIUX AUCIUTUINH:
b51.0.03 punocodus,
Bb1.0.29 o0mas xumus,
b1.B./IB.01.02 uctopust 1 METOAOJIOTUS XUMUHU



C norudeckoil MU coAEpKATEIbHO-METOAWYECKOM T. 3. 3TO HEOOXOAMMO IUIs
MOHMMAHHUSA 3TANOB CTAHOBJICHUS U Pa3BUTHUSI COBPEMEHHOW HAYKH, KITFOUYEBBIX TECOPHIl,
JIeKAIUX B OCHOBE COBPEMEHHOI'O €CTECTBO3HAHUS.

3. Coaepxanue padoyeii nporpaMmbl (00beM AUCHUIINHBI, THIIBI M BU/bI

Y4eOHBIX 3aHATHI, Y4eOHO-MeTOANMYecKoe o0ecnedeHre CaMoCTOSATeIbHOM
padoThI 00y4YaKOIIMXCSH)
Conepsxanne paboueii mporpammel npeactapiieHo B [Ipmioxenun Ne 1.
4. DoHA OLIEHOYHBIX CPEACTB MO IMCHUIJIHHE

4.1. IlepeyeHb KOMIeTeHIM ¢ YKa3aHHeM 3TANOB UX (POPMHPOBaHHS B Mpolecce
O0CBOCHHs 00pa3oBaTeJbHOM NporpaMMel. Onucanue nokasarteseil 1 KpuTepues
OLICHUBAHMSA KOMIIETEHIIMI HA PA3JIMYHbIX 3Tanax ux (opMUPOBAHMS,

Koxa u hopmynrpoBka KOMIETECHIINH

OIIHCAaHME IIKAJ OICHUBAHUA

IK-4. CnocoOHOCTBIO MNPUMCHATb OCHOBHBLIC CCTCCTBCHHOHAYYHBIC 3aKOHBI U
3aKOHOMCPHOCTH pa3BHUTHUA XHMHYICCKOM HAayKHU IIpHU aHAJIN3C MMOJIYUYCHHBIX PE3YJIbTATOB

Kon n PesyibTaTsl Kputepuu onieHuBaHusI pe3yJIbTaTOB 00yUYEHUS

HAaNMeHOBaHHWe | O00y4YeHHs IO

HHIUKATOPA AUCHHUILINHE

AOCTUKEHUS He 3auteno 3auTeHO
KOMIIeTCHIIHH
IIK-4.1. 3nartb: | 3HaTH: He 3naet o0mmx CrniocobeH k
OCHOBHBIE OCHOBHBIE XUMHYECKHX TMOHATUI | TPaMOTHOMY
STamnbl Pa3BUTHUS | ATANbl PA3BUTHS | U HE yMEET IPUMEHSTh | pacIlpeieeHHI0

XUMHH;

XUMHH;

3dKOHBI K PCIIICHUIO

BPEMCHU U PACCTAHOBKC

HayYHbIC Hay4YHbBIE MPOCTHIX 32124 IO PUOPUTETOB B
JOCTHKEHUS JOCTHKEHUS XUMHHU BBITIOJTHEHUH PaOOTHI.
Hauboee Haubomee
BBIJIAIOIIINXCS BBIJTAIOTIINXCS
OTEYECTBEHHBIX | OTEYECTBEHHBIX
U 3apyOexHBIX | U 3apyOexHbIX
XUMHKOB, UX | XHMUKOB, WX
BKJIA]] B | BKJIAJ B
pa3BUTHE XUMUU | pa3BUTHE

XUMHH.
MK-4.2. YmeTh: | YMeTh: He ctpemurcs | Kontponupyer
OIICHUBATH OLICHUBATH BBIIOJIHUTH ~ PaboTy | pakTophl,  CrOCOOHBIE
XUMHYECKHUE XAMHAYECKHE Ka4yeCTBEHHO, HE | TIOBJIUATH
TIOHSTHSI U TIOHSITHS U s hexTuBHO Ha BBITIOJHIAEMYIO
3aKOHBI B 3aKOHBI B noadupaer paborty,
CJIO’KHOM CJIO’KHOM HE0OX0IuMbIe py HEOOXOIUMOCTH
CUCTEME CUCTEME METO/IBI KOPPEKTUPYET CBOU
BO33pEHHUI BO33pCHUI JEUCTBUSA
COBPEMEHHOI COBPEMEHHOM
XUMHH XUMHAH
IIK-4.3. Bnaners: He criocoOeH | [loka3piBaeT yBepeHHOE
Brnaners: HaBBIKAMU s dexTrBHO BIIQJICHUE 3HAHHUSIMH BO




HaBBIKAMH 00s13aTEILHOTO | UCIIOJIb30BAaTh ~ CBOW | MHOTHX  HaIlpaBJICHUSAX
0053aTeNTFHOTO | O3HAKOMJICHHS C | 3HAaHUS B HAYYHOU | XMMHYECKOIO aHAJIH3a
O3HAKOMJICHHUS C | IPEABICTOPUEH | IESITEIBHOCTH
NPEABICTOPUEN | TOrO WJIM UHOTO
TOTr'0 WJIK HHOTO | BOIIPOC
BOIIPOC ITOCTaBJICHHOT'O
MOCTaBJICHHOTO | B €T0
B €ro MPAKTUYECKOU
MIPAaKTUYECKOU Hay4YHOU U
HAay4YHOH U eIarorunueckKom
NEJarOTHISCKON | IeATCILHOCTH
JIeSITEIIbHOCTH.
Kputepusmu  oneHuUBaHUS ~ SBISIOTCA  Oallibl, KOTOPBIE  BBICTABIISIFOTCS

MpeTnoiaBaTesieM 3a BHUJbI JEATEILHOCTH (OLIEHOYHBIC CPEJCTBA) MO UTOTAM H3Yy4CHHS
Moayiel (pa3aenoB AUCUUIUIMHBI), MEPEUYUCICHHBIX B PEUTHHT-IIAHE AUCHUTUIHHBI
[IIxanbel OIleHUBaHUA:
ot 0 10 59 OamIoB — «HE3aYeETY;
oT 60 u BBIIIE — «3a4eTy.




4.2. TunoBble KOHTPOJIbHBbIEC 32JaHUS UJIU HHbIE MaTepPUAJIbl, He00X0AUMbIE /ISl OLleHKH
3HAHUI, YMEHHUIi, HABBIKOB M OIBITA 1eATEJbHOCTH, XaPAKTEePHU3YIOIIHNX ITANBI
(opMupoBaHHsA KOMIIETEHINH B IIpoLiecce 0CBOeHHMs 00pa30BaTeIbHOI MPOrpPaMMBbl.
MeTtoauyeckue MaTepuaJbl, ONpeae/sioNie NpoueIypbl OLleHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M ONIBITA 1eAITEIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (JOPMUPOBAHUA

KOMIIeTeHI Uil
Koa n HaumeHoBaHUe HHAUKATOPA Pe3yabTaThl 00yueHuUs 1o OueHovHbIE
AOCTHKEHHMS] KOMIIeTEeHIIUN AUCHMILINHE cpeacTBa
[1K-4.1. 3HaTh: OCHOBHBIE 3TaIbl 3HaTh: OCHOBHBIE 3TaMbl pa3BuTus |Pegepam.

pa3BUTHUS XUMUU; HAy4YHbIE
JOCTH)KEHUS] HanboJiee BbIJA0IINUXCS
OTEUYECTBEHHBIX U 3apyOemKHBIX
XUMUKOB, UX BKJIaJl B PA3BUTHE
XUMUU.

XUMUH; HAYYHbIE JOCTHKECHUS
Han0oJiee BBIAIOLINXCS
OTEUYECTBEHHBIX U 3apyO0ekKHBIX
XUMUKOB, UX BKJIaJl B PA3BUTHE
XUMUHU.

[Hnousuoyanvhulil,
epynnosoti onpoc

[1K-4.2. YMeTb: olleHUBaTh
XMUMUYECKHE OHATHUS U 3aKOHBI B
CJIO’KHOM CUCTEME BO33PEHUI
COBPEMEHHOM XUMUHU

YMeTn: OLICHUBATh XUMHUYCCKUC
HOHATHUS U 3aKOHBI B CJIOKHOU
CUCTEME BO33PEHUI COBPEMEHHOU
XUMHHU

\Pechepam.
Hnousuoyanvhblii,
epynnosotl onpoc

[1K-4.3. BiageTs: HaBBIKAMH
00513aTEIBHOr0 03HAKOMIIEHHUS C
MPEABICTOPUEH TOTO UM UHOTO

Brnaners: HaBBIKAMH 00513aTEIILHOTO
O3HaKOMJICHHUA C HpCI[BICTOpH@ﬁ TOIro
HJIKM UHOT'O BOIIPOC MOCTABJICHHOI'O B

\Pechepam.
[HnOusuoyanvhblii,
epynnosotl onpoc

€ro NpaKkTUYEeCKON HAyYHOUN 1
MeJarOTHYECKOMN JAESITEIIbHOCTH.

BOIIPOC IOCTaBJICHHOT'O B €70
IIPAaKTUYECKOW HAy4YHOU U
IEAArOrn4eCKOU JEeSITCIIBHOCTH.

4.3. Peiimunz-naan oucuuniunl

(npu neodxo0umocmu)

PeliTuar-—nnan JUCHHUINIMHBI IMTPEACTABJICH B IIPUIIOKCHUHN 2.

Tembl pedepatoB
no quciuminie Konuenuuu coBpeMeHHOro ecTecCTBO3HAHUSA
(HauMeHOBaHUE JUCITUTUTHHBI)

=

Jlornyeckass uH(OpManus U npoliIeMa «IByX KyJIbTYp» — €CTECTBEHHBIX HAayK U
TYMaHUTapHOI'O 3HAHUS.

. AHTPOTIHBIA NPUHIUN U GU3NYECKHE KOHCTAHTBHI.

. Hay4HbIi1 3aK0H 1 11e716C000pa3HOCTb.

. [IpyunHBI TONYISPHOCTH ACTPOJIOTUH.

. Paninonanusm ¥ MUCTUIIM3M B IO3HAHUM MTPUPOBI.

. Pa3BuTHE Hayky 1 Hay4YHBIEC PEBOIIOLUH.

. Oco0eHHOCTH MaTeMaTHYECKOI0 MOIETUPOBAHUS OMOIOTMUECKUX MPOIIECCOB.
. 'umoTe3bl 0 BOSHUKHOBEHUH JKU3HH.

. Pa3BuTHE 3BOJIFOIMOHHBIX UAEH B HAYKAX O JKMBOM MPUPOJIE.

10. DBomronus 6uocdepsl, ee pecypehl U IpeAesbl yCTOWYHMBOCTH.

11. KoHuenuus ycToM4MBOro pa3BUTHS.

O 03O\ L B W



12. [IpoGieMbI ¥ IEPCTIEKTUBBI AaTOMHOW YHEPTETHKH.

13. Yuenue Bephasackoro o Hoocepe 1 COBPEMEHHOCTb.

14. [luBunu3anus Ha MyTsIX MOMCKA UI€ATLHON SHEPTETUKU Oy AyIIETO.
15. UnpopMalimoHHO-3HTPONHIHbIE CBOMCTBA COLMAIBHBIX CUCTEM U YIIPABJICHHE UMH.
16. Bo3M0OXHOCTH 3KOHOMHOI'O PACX0JI0BaHUS SHEPTUU.

17. I'eHHas MHXKEHEPUs: COBPEMEHHBIH 3Tar, IpoOIeMbl U NEPCHEKTUBBI Pa3BUTHS.
18. [IpoOnembl cO3/1aHMsI HCKYCCTBEHHOTO MHTEJUICKTA.

19. Hctopust ocBOeHHS aTOMHOW SHEPTUU

20. JIazeprl 1 UX TPUMEHEHUE.

21. Joctmwxkenus ouonoruu B Hayane XXI Beka.

22. IIpupoHbIe CUCTEMBI Ha TPAHM Xa0Ca U MOPSIKA.

23. deHOMEH caMOOpraHu3aluy B IPUPO/IE U OOLIECTBE.

24. CumMeTpusl B IPUPOJE U UCKYCCTBE.

25. JlocTHKeHNs: KOCMOHABTUKHU U HAPOJHOE XO3SICTBO.

26. Ilpunoxxenus Teopuu Karactpod B €CTECTBOZHAHUH.

27. UanuBUlyalIbHOCTD YEJIOBEKA: BIMSHUE HACIEICTBEHHOCTH U CPEMBI.
28. KitonupoBaHue: Hay4HbI U MOPAJIbHBIN ACTIEKTHI.

29. MonexyJisspHble OCHOBBI SMOLIMOHAIbHBIX COCTOSIHUN YEJIOBEKA.

30. ConHEe4YHO-3€MHBIE CBSI3U U UX BIMSHHUE HA YEJIOBEKA.

31. OGcysxeHue TeopHii MPOUCKXOKACHUS YEIOBEKA.

32. MoaenupoBaH#e 00IIECTBEHHBIX MTPOIECCOB.

Kpumepuu oyenxu (6 6annax):

- 25 6aI0B BBICTABISETCS CTYJCHTY, €CIIU CMYyOeHm NOJIHOCMbIO PACKPbLL meMy pedhepama,
OaHblL pazeepHymovle OMEemvl Had 6Ce NYHKMbL COOEPAHCAHUS pedhepama, NPOOEeMOHCMPUPOBAHO
3HAHUEe MEPMUHONIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3HaHusl npu
BbINOJHEHUU NPAKMUYECKUX 3a0aHull. 3axatouenue (6b1600b1) packpwisaiom cyms pabomsi. Chucok
Jaumepamypwvi He MeHee 15 coepemenHbiX UCTOYHUKOS8. YHUKANbHOCMb NpuU npogepKe Ha
anmuniacuam He menee 65 %;
- 15 GanioB BBICTABIISICTCS CTYIEHTY, €CITH CIYOeHm umeem Hebobuiue HeMOYHOCMU 8
PACKpbimuu memul pepepama, OaHvl NOIHbIE OMBENMbL He HA 8Ce NYHKMbl COOEPHCAHUsL pehepama,
APOOEMOHCIPUPOBAHO 3HAHUE MEPMUHOLO2UU, OCHOBHBIX MOMEHMO8, YMEHUEe NPUMEHAMb
meopemuyecKue 3HaHUsA NPU GbINOJIHEHUU NPAKMUYECKUX 3a0anull. 3aknouenue (8b1600bl)
packpwisaiom cymo pabomwl. Cnucok rumepamypbi He meHee 10 co8pemenHbIX UCTNOYHUKOS.
Yuuxanvnocmo npu nposepke na anmuniaecuam ne meree 65 %;

- 5 GayI0B BBICTABIISIETCS CTYACHTY, €CITH CIYOeHm HenoIHOCMbIO PACKPbLLL memy pegepama,
0aHbl HENoJIHble OMBEmbl He HA 6Ce NYHKMblL COO0ePAHCAHUS pedpepama, NpoOeMOHCMPUPOBAHO
3HAHUEe MEPMUHONLO2UU, OCHOBHBIX MOMEHNO8, YMEHUe NPUMEHIMb MeopemudecKue 3Hanus npu
8bINOJHEHUU NPAKMUYECKUX 3a0aHUll. 3aKatoueHue (6b1600bl) He NOIHOCMbIO PACKPBIBAIOM CYMb
pabomvi. Cnucok 1umepamypsl He MeHee 5 CO8PEeMEeHHbIX UCTMOYHUKOS. YHUKanbHocms npu
nposepke Ha anmuniazuam He menee 65 %o,

- 0 GayTOB BBICTABJIAETCS CTYICHTY, €CIIH CMMYOeHm He NOJHOCMbIO PACKPLLL meMy pedepama, He
OaHbl pazeepHymolie Omeemvl Ha OONLUUHCIMBONYHKIOE COOepICcanus peghepama, He
APOOEMOHCIMPUPOBAHO 3HAHUE MEPMUHOLO2UU, OCHOBHBIX MOMEHMO8, YMEHUEe NPUMEHAMb
meopemuyecKkue 3HaHUsA NPU GbINOJIHEHUU NPAKMUYECKUX 3a0anull. 3akitoueHue (6b1600bl) He
packpwisaiom cymo uccieooganusi. Cnucok aumepamypul menee 15 cospemennbix UCMOYHUKOS.
Vuuxanvnocmo npu nposepke na anmuniazuam meree 65 %.



Bonpocsl /151 KOHTPOJIBbHBIX PadoT
no puciuruiiie KoHuenuum coBpeMeHHOro ecTecCTBO3HAHUSA

(HauMeHOBaHUE JUCITUTLTHHBI)

Bapuant Ne 1

1. [Haiite obmyto xapakTepucTHKy coctaBa ConHedyHOW cucTteMbl. HazoBuTE BHAMMBIC MPOCTHIM
IJ1a30M IUIaHeTbl. UTO Takoe «acTpOHOMHYECKas €AMHULIA» JJIMHBbL, U yeMy OoHa paBHa? KakoBbl
opbuTsl 1uIaHeT? MOryT 1M IUTAHEThl CTOJIKHYTbCA IPU CBOeM JBHKeHUU BOkpyr CoisHna?
Ouenute, Ha KakoM cpeaHeM pacctosHun oT ConHua HaxoauTcss MepKypuid, €clii ero Nnepuoj
obparmenus pasen 0,24 3emHoro royaa?

2. OCHOBHBIE 3aKOHBI KJIACCUYECKOM MEXAaHMKHM MaTepuanbHOM  Touku. Kak mopenupyercs
CUCTeMa, cocTosllas U3 ABYX U Oosnee MarepuainbHbIX Touek? [lpuBeaurte mpumepsl 3aaad, B
KOTOPBIX MOYKHO CUMTATh 3EMJIIO MATEPUAIBHOM TOUYKOMN, @ B KAKUX — HEJIb3S.

3. Uro Takoe «salepHasi SHEPTUs» U «siaepHas peakuus aeneHus»? Kak cBs3pIBalOTCS HYKJIOHBI B
anpe aroma? Kak onpezeinsercs 3HEprus Ux CBA3M, U OT 4ero oHa 3aBUcHUT? Kakue nepcrneKkTusbl U
po0JIEMbI SHEPTETUKU CBSA3aHbI C pEaKIUIMHU JeJIeHus saaep?

4. TlosicHUTE 3BOJIOLUIO MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI 2JIEMEHT» U «XUMHUYECKOE
coenuHeHue». [losicHUTe NOHATHE XUMHUYECKUX CBsi3ed M mpuBeauTe npumepsl. KakoBa poib
SHEPTUUM M DBHTPONMM Ipu oOpa3oBaHuu Mojekya? Kakue XumMuueckue CBSI3U SIBISIOTCS
OTpeeIAIOIMMU B KOHIEHCUPOBAHHBIX cpeax?

5. Onummre MOJENb UIEaIbHOIO ra3a U NMPUBEIUTE €r0 ypaBHeHue coctosiHus. Kakas BenumunHa
ABJIIETCS. MEPOH CpeHel KUHETUYECKOM SHEpPruu MoJieKy?

6. Ilosicaute cyth runotessl Jlyn ne bpoitnsa. Kak ona Obuta skcriepUMEHTaIbHO MOATBEPKACHA,
KaKoe 3HaueHUe JUIsl €CTECTBO3HAHUS MMEET HCII0JIb30BAHHUE KOPIYCKYJISIPHOBOJIHOBBIX CBOMCTB
BenlecTBa? UYTo y3HalIM O KMBOM MaTepUM C IOMOIIBIO 3JIEKTPOHHOrO MHKpockona? OLeHHUThb
JUIMHY BOJIHBI 3JIEKTpoHa ¢ sHeprueit 20 3B.

7. Ipouecc doTocuHTe3a U €ro 3HayeHue B UCTOpUM 3eMiu. CpaBHHUTE KIIETOUHOE JbIXaHUE U
dorocunTe3. Kak MeHsmack armocdepa 3eMiti B X0/1€ €€ IBOJIOIUHN?

8. Packpoiite nonsatue «o6uochepa», ykaxute ee QyHKIUU U XapakTepusyiTte ee obomouku. Kak
3TO ToHsATHE ObUTO mepeocmbicieHo B.M.Bepuanckum? Korma y 3emnm mosiBuiack Ouocdepa?
Onummre yenoBeka Kak KaueCTBEHHO HOBYIO CTYIIEHb Pa3BUTHS OUOChEpHI.

9. Iosicaute, uTOo Takoe BcenenHas, KaKOBBI €€ pa3Mephl, Kakiue 00BEKTHl €€ COCTABISIOT U KaKue
MoJieTIN pa3BUTHs BceneHnHoii n3BeCTHEI.

10. Kak ¢popmMupoBanoch npeacTapieHNe O KPUTEPHH HCTUHHOCTH 3HaHMsI? UeM oTIamdaeTcs MeTo
lanmunes or wmeroma Apucrorens? UYem oTiaMyaercss €CTECTBEHHOHAyYHBIM TOJIXOJA  OT
¢unocodpckoro?

Bapuant Ne 2

1. 3aKOH COXpaHEHHUs HMMITyJIbca B KJIACCHUYECKON MEXaHUKE MU CBSI3b €r0 C 3aKOHOM JTUHAMHUKHU
Hretorona. [Ipumep ncnonp3oBaHust 3TOro 3akoHa coxpaHeHus. Kak oH cBsi3aH co CBONCTBaMU
POCTPaHCTBA-BPEMEHH, U TIOYEMY ITOT 3aKOH (hyH/IaMEeHTaIeH?

2. Cytsp 3akoHOB Kemepa 1 uX CBf3b ¢ 3aKOHOM BCEMHPHOTO TATOTeHUsA. Hackonbko mpuMeHnMa
Mojiensb, npuHsaTas HetoronoM? Onpenenute maccy CoiHIIa, €CJIM U3BECTHO, UTO 3€MJIsl IBUYKETCS
BOKPYT HETo co ckopocThio 30 kM/c Ha cpeHeM paccTostHUM 150 MITH KM.

3. Ponb u3mMepeHuil B OJy4E€HNUHU 3aKOHOB ecTecTBO3HaHUA. [loHsTHE O MeTpuueckoil cucreme. I ne
Ha 3emiie MOKHO HamOoJjiee MpHUOIM3UTBCS K MEeHTpy 3emiu? Kak m3mepwin pa3Mepsl 3emilH,
Jlynsl, Connna? KakoB nuamna3zoH pacctosiHuid Bo BeenenHnoit?

4. KaxoBa crienupvka MUKpOMHpA 1O CPABHEHHUIO C M3yYe€HUEM Mera- u mMakpomupa. [losicaute
MPUHLIUIIBI COOTBETCTBUSI U JOTIOJIHUTEIBHOCTH.

5. Uro um3ydaer tepmoaumHamuka? UTo Takoe «TepMOIMHAMHUYECKas CHUCTEMa», «PaBHOBECHOE
coctosiHue»? Omnpenenure MOHATHS «TEIJIOEMKOCTb» M «yJeJIbHasg TEIUIOeMKOCTh». Kak mo Hum
MO3KHO CYJUTh O BHYTPEHHEH CTPYKType BeliecTBa’?



6. OnuiuTe, Kak pa3BUBAIKNCH IPEACTABICHUS O CBETE, B KAaKUX SBJICHUSIX HPOSBISAIOTCA €ro
BOJIHOBBIE cBoMcTBa? Kakoe siBeHUe MOKa3bIBAET, YTO CBET — nonepeyHas BonHa? Kak u kem Obu10
MOKa3aHO, YTO CBET €CTh JJIEKTPOMArHuTHasi BojHA? Eciu mpu OoTpax€HUM OT TOPU30HTaIbHOU
CTEKJISTHHOW TUIACTUHKU COJIHEYHBIM JIyd OKas3ajics IUIOCKOMOJSPHU30BAHHBIM, TO KakoBa Oblia
BbicoTa COJIHIIA HAJl TOPU3OHTOM?

7. PasButue wuaei osBomonuu BHUIOB. JlokaxkuTe, UYTO €CTECTBEHHBIM OTOOp SBIsSETCS
HaNpaBIAOLUM (GaKTOpOoM 3BOTOLUU. CONOCTaBbTE MOHATHUS «IIOMYJISLUA) U «BUIY.

8. KakoBbl 0cOOEHHOCTH CTpOeHHs U (QYHKIMHU sApa KIETKU U LUTOIIa3Mbl? OnumuTe (QyHKIUN
KJIETOYHBIX MeMOpaH. UTo Takoe «MOHHBIN Hacoc»?

9. lloscHuTe NOHATHE «COJIHEYHAss aKTUBHOCTHY». Kakue mnpoueccel Ha CoJsHIE CBS3aHBI C
apineHussMu Ha 3emie? Kak pacnpenenserca Ha 3emiie cojiHeuHast sHeprusa? Hackonbko MOXKHO
CUYMTATh 3EMJIIO TEIUIOBOM MamMHOW? JlaiiTe MOHATHE O HETIHTPOIIMH COJIHEYHOTO U3JTyYEHUSI.

10. JTaiiTe noHATHE «HAYYHON KAPTUHBI MUPA» U NPUBEIUTE PUMEPHI.

Bapuant Ne 3

1. Yro Takoe acTepouibl, TI€ OHU PACIOJIOKEHBI, KaKOBBI MX OpOWUTHI M pa3Mmepbl? HazoBure
HaunOosnee kpynHble U3 HUX. [lepuon obpamenus Ilnyrona paBen 250 3eMHBIX JIET, TaK KAKOBO €ro
pacctosHue oT CoNHIIA U KaKyl0 YacTh CBOETO «T'0J/1a» OH IPOIIEN MOCje TOT0, KaK €ro OTKpbUIn?

2. IlosicHuTE MOHATUSA «MOMEHT CWJIBD» M «MOMEHT MMILyJIbCa ». B Kakux cucTeMax COXpaHsercs
MOMEHT UMITYJIbCA, I0YEMY ATOT 3aKOH TOXKE OTHOCAT K Pa3psly «BEIUKUX 3aKOHOB COXPAHEHUS»?
JlaiiTe mpuMepsbl €ro UCI0JIb30BaAHNUS.

3. Uto Takoe paJuoaKTUBHOCTh (€CTECTBEHHas M UcKyccTBeHHas)? Kak mcrnosib3oBaHue sSBIECHUI
PaZOaKTUBHOCTH [TO3BOJIMJIO OCYIECTBUTH MEUTY aJIXUMHUKOB?

4. Onpenenure paauyc JIyHbl, ecu U3BECTHO, YTO BUIUMBIN yrioBoi quametp Jlynst 30 yrioBbix
MUHYT, paccrostaue 10 JIynel 384 teic. kM. Kak onpenemnsitor pacctosHus Ao 3Be3n? UYro Takoe
«TmapajuTakcy» M «3Be3Has BennmunHay? Kak onenmnu pasmep [Nanaktuku, Beenennoi?

5. TlosicHuTe NPHUHLKII HEONPEINEIECHHOCTH, MOHATUSA NETEPMUHU3MA M UHAEeTepMHHM3Ma. Kak
W3MEHUINCh TPEICTABICHUS O Cly4aiHOM M 3akoHoMepHoM? IlosicHuTe posib HU3MepeHus u
npubopa B KBAHTOBOI MEXaHUKE.

6. Uto Takoe «Hayaia TePMOAMHAMHUKNY, UCATBHBIN U peabHBIN UK, KO3()(UIIUEHT MOJIE3HOTO
JIEMCTBUSI TEIUIOBBIX MamMH? B 4eM COCTOMT CyTh Hadasl TEPMOAMHAMUKH M CIIOPA O «TEIJIOBOU
cMepTu Beenennoin»?

7. Haiite mpencTaBieHHe O HAYYHOW METOJOJIOTUU U (OPMUPOBAHUM KPUTEPHsI UCTUHBI B pa3HOE
Bpems. Kakue MeToabl HCIONB3YyIOT B €CTECTBO3HAHMHM W HACKOJIBKO OHHM JAlOT OOBEKTHUBHBIC
pe3yJIbTaThl?

8. Kak BO3HUKAIOT CTPYKTYphl U3 Xaoca B HEOPTaHMUECKOU U kUBOM MaTepusx? KakoBbl ycrnoBus
ux oOpa3oBaHMs, MNPHUBEAUTE NPUMEPHl M3 pa3HbIX obOyacTell ecrtecTBO3HAHUSA. UYTO Takoe
CHUHEPreTHKa U KaKOBO €€ 3HaUCHHE ISl COBPEMEHHON KapTHHbBI MHUpa’?

9. OnummTe rUNOTE3bl NPOUCXOXAEHUs IiaHeT CoiHeyHOM cucTteMbl. YeMm JoKa3bIBaeTcs
equHoBpeMeHHoe  mpoucxoxkaeHue tTen  Comneunod  cucteMbl?  [losicaute  mpoOiemsl
MIPOUCXOXKACHUS U dBoonnu 3eMin. KakoBo crpoenue reocep? B dem cyTh TUoTe3 TEKTOHUKU
JTUTOC(EPHBIX TUTHT, Iperiha KOHTHHEHTOB?

10. B yem cMmbIch KOHIENIIMKA HOOC(EpHI, M KaKOB €€ HayudHbIH ctaryc? ONMUIIUTE, B YeM COCTOUT
r7100aTbHBIN HKOJIOTUYECKUN KPU3HC, KAKOBBI €T0 MPHUYUHBI M ITEPCIIEKTUBBI TPEOI0JICHHS.
Bapuant Ne 4

1. Hakite oOuryro xapaktepuctuky komeram. HazoBuTe HambOosiee u3BecTHble W3 HHUX. [lepuon
obpamenus Carypna Bokpyr CoinHia paBeH 29,46 3emHoro rona, a Mapca — 1,88 semHoro roga. Ha
kakoM paccrosiHuu oT Connua Haxoautcesa CatypH, eciivu Mapce ynasneH B cpeiHeM Ha 228 MITH KM?
2. KakoBa mpuuuHa CyIIeCTBOBaHMsI JIYHHBIX (a3 u 3aTMeHui? Paccrosinus no JIyHbl MeHseTcs u3-
3a OTJIMYMS €€ OPOUTHI OT OKPYKHOCTH B 3HAYMTEIBHBIX Mpeenax: B armoree — 405 TeIC. KM, a B
nepuree — 363 Teic. kM. KakoBa Oounblas monyoch JyHHOU opOouthl? [louemy HaM BUAHA JIHIIb
onHa ctopoHa Jlynsl? beuia au coctaBieHa kapra oboux nomymapuil JIyHbl, KTO U Kak 3TO CMOT
caenarb?
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3. MHaiite npezacraBieHue o0 ONMCaHMM KoJieOaHWM, MOAENU TapMOHHYECKOIO OCIILISATOpa M
MCIIOJIb30BAHUHU 3TON MoJenu. UTO TaKoe «KOT€pEHTHOCTBY, PE30HAHCY, IOJSIpU3aLUsD» ?

4. KakoBsl Mozenu pa3sutus Bcenennoi? Kakue HaOmromeHus: moaATBepawid Moaens bompmioro
B3peiBa? Kakue smnupudeckue NOATBEpkKACHUS pacmupenus Bceenennoit? Yrto o3Haudaer
«CTallMOHAPHOCTH)» U «HECTAIlMOHAPHOCTHY BceneHHoi, KakoBa MpUpoia PEIUKTOBOTO U3IIy4eHUs?
5. Mogenu uaeanbHOro u peanbHoro raza. Kakumu napameTpamu OonuChIBaeTCsl COCTOSIHUE ra3a?
Onpenenure TeMmIepaTrypy HICAIbHOIO Trasza, €cJid CpeaHss KUHeTHYecKas dSHeprus
IIOCTYATEJIBHOIO JBUKEHHUS €r0 MOJIEKYJ paBHa 7,87% 1072 ik

6. IlosicHuTE MOHATHUS SHTPONUU U TEPMOJAMHAMUYECKON BEPOATHOCTU. B yeM cOCTOMT mpuHLHUI
Bonbivana, kKakoBO 3HaYEHHE 3TOTO MPUHIIUIIA B COBPEMEHHOM €CTECTBO3HAHUU?

7. KakoBbl CTpYKTypHBIE YPOBHU OpraHM3allid MaTe€puu, YEM OHU Xapakrepusyrorcs? UTo Takoe
«CHCTEMHBIN 1T0AX0/1» U KAKOBBI €0 OCHOBHBIE ITOHATHS B COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTuHEe Mupa’?

8. Kak cTpoutcsi TepMOAMHaMHKa OTKpBITBIX cucteM? IlosicHUTE MOHATUE AMCCUIIATUBHOMN
cTpykTyphl, 1o U.ITpuroxuny. Kakue stanbl MOXKHO BBIIEINUTh B Pa3BUTUU CAMOOPTraHU3YHOIINXCS
cuctem? UeM oTiinyaeTcsi COBpEMEHHAs Hay4Hasi KapTHHA MUpa OT KJIaCCUYECKOM?

9. Uro Takoe «MmyTauus» U Kakue MyTrauuu ObiBator? Kak ompeaenuth, uTo mpuoOpeTeHHbIE
pU3HaKu He Hacnenyorca? Kakue Buabl '3MEHYMBOCTU U3BECTHBI, B YUEM UX CXOJCTBA U OTJIMYUSA?
OObsicHute, Kakas (popmMa U3MEHUMBOCTH JJa€T MCXOJHBIM MaTepHall AJisi €CTECTBEHHOro 0TOOpa B
IpUpOJIE.

10. Ilosicaute ocoOyro posib MaTeMaTHMKM W MOJEIMPOBAHUA B €CTEeCTBO3HaHMH. UTo mamu
4eNI0BEYeCTBY perieHust Ha DBM rinobabHBIX TporpaMM Mupa?

Bapuant Ne 5

1. 3aKOH BCEMUPHOTO TATOTEHHS W JIOKA3aTeNbCTBA €ro CrpaBeAauBOCTH Ha 3emie. OObsicHUTE
ABJICHHE NPUIUBOB. OLIEHNTE N3MEHEHUE CBOETO BECa MPU NIEPEE3/E C IKBATOPA HA MOJIIOC.

2. Ilonarue o mukpo-, Mera u makpomupe. Kak m3mepsitorcs paccrossHus B Mukpomupe? Kak
HU3MepsieTCs BpeMs Ha mHTepBaitax,MeHpmux 1c¢? Kakumu npudopamu?

3. Jaiite monstre 00 0OpatuMbIX U HeoOpaTuMbIX nponeccax. [Ipuseaure npumepsl. Onpenenure
MOHSTUS «IMHAMUYECKUHN Xa0C», «OudypKaIum», « JMCCUMATUBHBIE CTPYKTYPBI

B OKPECTHOCTH TOYKH OM(ypKAITUI.

4. IlosicHuTe, KaK U3MEHWINCh MPEACTABICHUS O MPOCTPAHCTBE U BPEMEHU C CO3AAHHEM TEOPHH
oTHOcUTeNbHOCTH. Kaknumu (hakTaMu U SIBJICHUSMU 3TH MPEICTABICHUS TOATBEPKICHbI?

5. B kakux eauHUIaX U3MEPSIOTCS SHeprus, pabora M MOIIHOCTH? Kak 3TH BeNIWYUHBI CBS3aHBI
MEXIy COO0OH M 4TO OHHM XapakTepu3yroT? CKOJBKO BPEMEHH HYKHO BBITIONHATH (U3NUECKUE
yrpakHeHUs MOIITHOCTHIO B 700 BT, 4TO00BI COPOCHTH CBOM BEC 3a CUET YMEHBIIICHUS Xupa Ha 450 T
(Ha pacmreruienue 1 T upa pacxoayercs okoso 40 kJIx, a k... — 25%)?

6. Kakas 4dactp TepMOAMHAMUYECKON CHUCTEMBbI HasbiBaeTcs (a3oi maHHOTO BemiectBa? JlaiiTe
MOJIEKYJISIPHYIO KapTHHY IIPOLIECCOB MCIAPEHUs] M KOHAEHcauuu. YTo Takoe HaChIEHHBINA Hap, u
KaKOBBI ero cBoiicTBa? ONUIINTE POJIb 3TUX MPOILIECCOB B 3€MHOM aTMocdepe.

7. OCHOBHOM 3aKOH paJMOAaKTHBHOIO pacnaja M €ro craTUCTHYeckuil cmblci. Kak ompenensercs
BO3pAaCT apXe0JIOTHYECKON HAXOKH, Halllel TIaHeThl?

8. PackpoiiTe CyIIHOCTh MHKPO- M MaKpO3BOJIOLUH, IPUBEIUTE MPUMEPHI JEHCTBYIOIINUX B HUX
npoueccoB. KakoBbl 10Ka3aTenbCTBa 3BOIMIOLNUNA OPraHUYeCKOro Mupa?

9. Kak nmpoucxonutr oOMEH BEUIECTB M SHEprued B KUBOW KieTke? YeM OH OTiIMyaeTcss OT
0OMEHHBIX TIPOIIECCOB B HEXUBOM Mpupoae?

10. Yto noHMMaercs NOJ TOHATHEM «3aKOH NpUpoAbl»? UeMm oTinyaeTrcs 3aKOH MPHUPOABI OT
3aKOHA, YCTaHOBJIEHHOT'O TOCYAapCTBOM?

Bapuant Ne 6

1. IlpuBenute mokazaTeNbCTBA CHPABEIJIMBOCTH 3akoHa TAroteHuss Hprorona B ConHeuHOH
cucreMe. Haiinure yckopenue cBo6ogHoro najgenus Ha JlyHe u ouenute cBoii Bec Ha JIyHe, 3Has,
4yTO ee Macca B 81 pa3 MeHbliie, 4eM y 3eMJId.
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2. TlosicHUTE, YTO TaKOe «TrallakKTHKa», KakoBbI MX (opmbl u crpoeHue. Kak Ha3piBaeTcsi Hamia
raiaktuka? I'ne Haxogutcst ConHedHas cuctema B Hel? B Kakux JBHKEHMSIX y4acTBYeT 3emiis?

3. B uem cymHoCTh BTOpOro Haudaja TepMoauHamMuku? [IpuBeaure 3Ha4eHUs! K.I1.JA. AJIs TETIOBBIX
cranuuii. Eciin map moctynaer Ha TypOuHy mpu temmepatype +177°C, a okpyKaromuii BO3IyX
umeet Temrieparypy +15°C, onpenenute MaKCUMaIbHO BO3MOXKHBIH K.IT.J1. 3TOM MapoBOi TypOUHBI.
4. Pa3BuTHe IIPEICTaBICHUM O CTpPOEHUHU aTOMOB. KTO M Kak OTKpbUI 2JIEKTPOH? B Kakoli creneHn
aTOM IIOXO’K Ha COJIHEYHYI0 cuctemy? Jlaiite moHATHE 00 SHEPreTHYEeCKUX YPOBHSIX U Mepexojax.
Kak nomnyuaercs criektp usinydeHus aromos? Kak ycTaHOBWIN MaTepUaabHOE €AMHCTBO Mupa’?

5. Xapakrepusyite pacnpoCTpaHEHHOCTh XMMHUYECKHX 3JIEMEHTOB Ha 3emiie U B ee Ouocdepe. B
YeM NPUHIUINHAIBHOE €JUHCTBO XMMHUECKOIO COCTaBa )KUBBIX OPraHU3MOB U HE)KUBOM IIPUPOJIBI?
6. IlonsTme paBHOBECHS B MEXaHWKE W CTAaTHCTHYECKOW TepmomuHamuke. Kak BemyT cels
MaKpOCHCTEMBI BJIaIu OT paBHOBecus? IloscHUTE IPUHIUII JIOKAJIbHOTO PAaBHOBECHS.

7. JlaiiTe OOILIyI0 XapakTEpUCTUKY >KUIKOTO cocTosHusA. OnpenenuTe KapTUHY MPOLIECCOB IPHU
SBJICHUAX KallWUIIPHOCTH, CMAYUBaHUHU, BA3KOCTH, MIOBEPXHOCTHOM HaTsDKeHMH. Kak 0OBICHAIOT
0O0JIBIIIYIO TEMIIOEMKOCTh BOJIbI, O0JIbIIIOE TOBEPXHOCTHOE HATSKEHHE U CBOWCTBO KalMJUIIPHOCTU?
Kakoe 3HaueHne UMEIOT 3T 0COOEHHOCTH BOIbI B )KUBOM Ipupoe?

8. B yem cMmpbicn rumote3sl [Imanka o AUCKPETHOM XapaKTepe HCIYyCKaHWsl CBETa W €€ 3HaueHHUe?
Hackonpko ObLIHM perieHsl Mpy 3TOM IPOTUBOPEUHs B TEOPHH TEINIOBOTO M3IIy4EHUs?

9. OxapakTepu3yiTe peaklUyd CHHTE3a SJep M YCIOBUS MX OCYIECTBICHMs. I ie Takue ycioBHs
UMEIT MecTOo B mnpupone? KakoBbl NepCHEKTUBBI HMCIOJIb30BAaHUS pPEAKLMM CHHTE3a suep B
SHEepreTUKe?

10. OxapakrepuszyiiTe OMOTHYECKHI KPYyroBOPOT M OLEHHUTE OMOC(HEpHYIO POJIb XO3sIiCTBEHHON
JIEATEIbHOCTH YEJIOBEKA.

Bapuaunt Ne 7

1. Iosicuure mousitue «3Heprus». Kakue Buasl sHepruu Bol 3Haere? B kakux cucremax oHa
COXpaHsIeTCA U KaK 3aKOH COXPAaHEHHs SHEPTUHU CBA3aH CO CBOWCTBaMHU IIPOCTPAHCTBABPEMEHU?

2. Kakue ABM>KEHHUS JIETJIM B OCHOBY KaJleHAapsl, Kakhe KaJleHJapy ucnoiib3ytorca? OnpenenuTe 1no
naHHbIM o JlyHe m 3akoHam Kemiepa BBICOTY CTAallMOHApPHOTO CIIyTHHMKA (BUCSILEro Haja OJHOU
TEppUTOpUEN).

3. Kak omnpenenunu Bospactel CosHila, 3Be3l, Bcenennoil? KakoB auana3oH BpEMEHHBIX
uHTEepBaoB Bo Beenennoii? Kak BoccTaHaBIMBAIOT 3BOJIOLUIO 3BE31 7

4. KakuMu KOpIycCKyJIIpHBIMM CBOMcTBaMH 00ianatoT cBeT? [losicHuTe cMbICT MOHATUS «(HOTOHY.
Kakwue siBnenus, 1 kKakum 00pa3oM ObLTH OOBSICHEHBI C MTOMOIIBIO KBaHTOBOM Teopuu cera? Ecnu
(GOTOH paccesuics Ha HENOABMKHOM 3JIeKTpoHe Ha yroa 90°, To ueMy paBHO W3MEHEHHE JIJIMHbI
BOJIHBI poToHA? [Touemy CBeT mposBIISET CBOMCTBA U BOJHBI, U YaCTHUIIBI?

5. Kak pa3BuBajIoCh yuyeHHE O XMMHUYECKUX Ipoueccax? Kak MOXHO yCKOPUTh WIN 3aMENIUTh X0
peaKkIMi ¥ KakoBO IMPOMBIIUICHHOE 3HaueHue sToro? J[laliTe mpeicTaBieHHE O XHUMHUYECKOH
KHHeTHKe. Kak MOXKXHO CMECTUTh XMMHUYECKOE PABHOBECUE U HANIPABJICHUE PEAKLUU?

6. IlosicHuTe OCOOEHHOCTM MpPEACTABICHUS O MPUUYMHHOCTH B KBAaHTOBOM MexaHuke. [louemy
OrpaHUYEHHUE BO3JEHCTBUSA HA MUKPOYPOBHE UMEET CMBICH (DyHIaMEHTAIbHOTO 3aKOHA IPUPOABI?
7. Kakue nporneccsl MOAAEpKUBAIOT «KU3HbY» 3Be31? [laliTe nmpeacraBieHue o0 3BOJIIOLMH 3BE3I.
[Touemy cymiecTBeHHa BeaM4nHaA Macchl 3Be3b17 KakoBa nepcnekrusa ssomonuu ConHua?

8. Jlaiite npencrasnenue o (ha3oBbIX NMepexoaax, MPUBEAUTE MPUMEPHI (a30BBIX MEPEXO0I0B PA3ZHBIX
TUNOB (poJ10B). YTO 3a SIBJIEHUS — CBEPXTEKYUECTh U CBEPXIPOBOJUMOCTb?

8. JlaiiTe MOHATHE O HEOJJAPBUHU3ME U CHHTETUYECKOW TEOPUH 3BOJIIOLUY.

9. Uto u3ydaeT reHeTHKa, Kak oHa pasBuBasack? UTO Takoe «reH», «KOLOH», «HYKICOTHIBD»,
«HYKJIEUHOBBIE KHUCIOTHD)?

10. Onummre npeaMeT M Lenu ecrecTBo3HaHWsA. Kakue srtamsl mpolia eCcTECTBEHHOHAy4YHas
KapTUHa Mupa B cBoeM pa3BuTHHM? Kak BIMSIOT Ha pa3BUTHME HAYKM BHEUIHHME U BHYTPEHHHUE
¢dakTopsl? OneHuTe pojib HAyKH W TEXHUKM B COBPEMEHHOM MHpEe U B (POpPMHUPOBAHUU
MIOJINTUYECKUX B3IJIS/IOB.

Bapuant Ne 8
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1. Onpenenute MOHATHUS TEIUIOTHI U TemnepaTyphl. Kak cBA3aHbI 3TH BETWYUHBI, B KAKUX €AUHHUIIAX
m3Mmepsitorcss? Kakue mnpuHAThl wmkanel TemnepaTyp? Kak onpenenstoT TemmepaTypy cMmecu?
KakoBa KoHIIEHTpanusi MOJIEKYJI B cTpaTocdepe Ha BbicoTe 30 KM, €CIIH JaBJICHHE Ha STOW BBICOTE
104 ITa, a Temneparypa -20°C? KakoB cMbICII aOCOJIIOTHOTO HYJIS TEMIepaTyp?

2. ITlosicHure NOHATHE «WUHEpLMalbHAs cucTeMa otcueTa». I[lpuBenurte mnpumepsl. Kaxkobl
OCHOBHBIE 3aKOHBI JIB)KEHMSI B Takux cucremax? UeM OTIMYaeTCsl MPUHUMUIT OTHOCUTEIBHOCTH
[anuness oT mpWHIMIA OTHOCUTENIBHOCTH OiHIITelHHa? Kak oCymlecTBiIsIeTCsl MPeeMCTBEHHOCTD
AU U KOHLECHIINNA?

3. B wem coctout 3¢ dexr lomiepa n kakoBa €ro poiib B UCCIeA0BaHUM 3Be3M, Beenennoi. Kak
YCTaHOBUJIM U U3MEPUIIM CKOPOCTh BpaleHus: CoslHLa BOKpYT cBoeil ocu?

4. KakoBbel UCTOYHUKH 2Hepruu 3Be3n? [laite mpeacrtaBieHue 00 SBOJIONMH OOBIYHBIX 3BE3] U
KpacHBIX T'MTAHTOB U IOSICHUTE IPOLIECCHI, NPOUCXOAsIME B UX Heapax. KakoBa mepcrexktuBa
sBomonun ConHua? OueHuTe poiib (PyHIAMEHTAJNbHBIX KOHCTAHT W B3aUMOJEWCTBUN B XOJe€
ABOJIIOLIMU. B 4eM cyTh aHTpPONHOTO npuHIMna?

5. Kakue equHuIbl H3MEpEHUs! pacCTOSHUM MPUHATH B Meramupe? UTo o3HayaeT ToT (akT, 4yTo 10
Omwkaiimel 3Be3nbpl LlentaBpa paccrosnue 4,35 cB. r.? Ilpunumas nonepeunuk CoiaHeyHOH
CUCTEMBI B 12 MIpI. KM, OLEHHUTE, KaKyl0 JOJI0 OH COCTaBJSieT OT PacCTOSHHUA A0 Onmkaiiein
3BE3/BI.

6. Kto u xorma noctpoun mozaens ctpykrypsl JJHK? Kakue pasnoBunnoctu PHK, B uem 3nauenue
kaxaon u3 Hux? Kak nmpoucxonut nenenue kierok, sapa u JJHK? Kakx peannsyercs cucrema
BOCIPOM3BOJICTBA Ha MOJIEKYJISIPHOM YPOBHE?

7. lloscaute mpolecchl B paciulaBax M pactBopax. lloyemy mnpu pacTBOpeHHH OOBIYHO
TeMriepatypa nonmxaercs? KakoBel ocobeHHOCTH pacTBOpeHHs B BoAe? Kakyro posib urparot
rusipouibHble U ruApo(OOHbIE MPOLECcChl B KUBBIX opranu3max? 8. Kakue Tumsl cBsizell UMEIOT
MmecTo B Kpuctayax? Korna Bo3HukaeT MeTajuinueckas cBs3b? JlaiiTe mpeacraBiieHue o

TEOPUHU METAIIIOB, IIOJYIPOBOJIHUKAX, TUIIEKTPUKAX U U30JATOpAX.

9. IlosicHUTE NOHATHE «HAYYHON PEBOJIIOIMI» U «HAYYHO-TEXHUYECKON peBomtonun». Ilpusenure
npuMepbl. KakoBbl OCHOBHBIE TOCTHX)EHUS U TTpobaemblr HTP?

10. JlaiiTe onpezesneHne «3KOCUCTEME» U «TpopudueckoMy ypoBHIO». IloscHuTE, Kak MPOMCXOIUT
nepeavya SHEPTUU BBEPX MO TPOPHUUECKUM YPOBHSIM IKOCHCTEM.

BapuanTt Ne 9

1. ITonmeBas hopma Marepuu. OyHaaMEHTAIBHBIC THITBI B3auMOJIeHCTBUN B (pusnke. [louemy oHu
TaK Ha3bIBAIOTCS U B KaKMX JMANa30HaX BPEMEHHU U MPOCTPAHCTBA MPOSIBISIFOTCS] HAM00JIee CHIIBHO?
2. XapakTepusyiiTe IMCKPETHOCTh M HENPEpPbIBHOCTH MaTepuu. Onpenejursb JJIUHY BOJHbI
3JIeKTPOMArHUTHOI0 W3Jy4Y€HUs, SHEPrusl KBaHTa KOTOPOTO PaBHA AHEPIHM IMOKOS AJIEKTPOHA.
Macca nokos 31eKTpoHa paBHa 9,1x 107 kr.

3. Onumwure CHeKTp SJIEeKTPOMAarHUTHOrO u3nydeHus. Kak ObUlM OTKpBITHI WH(ppaKpacHoe U
yIbTpaduOoIETOBOE N3TYUYCHNE, PEHTTEHOBCKHUE JTydu?

4. Kakue 4acTuIpl COCTABISIOT PO aTOMa, KaKoBHI ero pa3Mepsl? Kak 310 Obl10 ycTaHOBIEHO?

5. Omummute Momudpukanmuu yriepoga. Ilouemy cTOIh MHOTOOOpa3HBI COSAMHEHHUS yriiepoja’?
Kakme ocoO0eHHOCTH CTpOEHUS aToMa YIiiepo/ia ONPEAETIUIN €ro POojib B )KUBOM Mpupoe?

6. Maiire moHsTHE BHYTpeHHeW sHepruu. Kakue Buapl BHyTpeHHEW sHepruu Bbl 3HaeTe? Kak
U3MEPSIETCS] BHYTPEHHSIS SHEprusi? B ueM CylHOCTh epBOTro Hayaia TePMOJAMHAMUKA?

7. Uro Takoe (a3oBoe paBHOBECHE, Tieperperas >KUIAKOCTh, TIPOIECCH CyOnumarnmu |
necyonmumanuu? Onummute GU3NYEcKyro KapTHHY Tpoliecca kumneHus. Kak 3aBUCUT TOUKa KUIIEHUS
OT BHelHero fasneHus? [Ipusenure npumepsl NpOsBICHUS 3TUX MTPOLIECCOB B IIPUPOJE.

8. Oxapakrtepusyiite cTpoeHue u Owmonornuyeckoe 3HadeHue ATD, mouemy AT® Ha3bIBaroT
OCHOBHBIM UCTOYHHUKOM DHEPIUH B KJIETKE?

9. OcHoBHBIC BBIBOJBI YyueHUs BepHaackoro o Owuochepe. OxapakTepusyldTe MOHATHSA
«IKOCHCTEMAy, «OHMOTEOIICHO3», «IKOJIOTHUECKas HHIIa», «OHOIeHO3». Uem ompexpenserca HX
YCTOMYHMBOCTh, KaKH€ CBSI3M CYIIECTBYIOT MEXIy OpraHM3MaMu B 3KOCHUCTEME, M KaK OHH
MOJACIUPYIOTCS?
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10. KakoBbl oTnMuMs HayKH OT ApPYrux oOmacteidl KynbTypel? Kak cooTHOCHTCS Hayka cC
OOBIJICHHBIM 3HAHUEM, C peIUrueun?

Bapunant Ne 10

1. Oxapakrepusyiite npoOieMy MoucKa «IEpBUYHBIX OOBEKTOB» U KOHIIETILMIO aToMu3Ma. B uem
€MHCTBO JUCKpeTHOCTH U HempepbiBHOCTU? [losicHuTe moHATHEe snemeHTapHO wacTuubl. Kax
KJIacCU(UIUPYIOTCS 3JIEMEHTapHbIE YaCTHIIbI, M KaK OHU HUccieaytoTcsi? YTo Takoe «aHTUYacTUIIbI
»? B uem cocTout runore3a KBapkoB?

2. Kak U3MEHSAI0TCS KMHETUYECKAs, [T0JIHAS U MOTEHIMAJIbHAS SHEPTUU IIJIaHETHI IIPU €€ ABM)KEHUU
Bokpyr Connua? B kakoe Bpems roja JMHEHHas CKOpPOCTh JABMXKEHHMS 3eMiM IO opOuTe
HauOoJbIIas U ToueMy?

3. IlepeuncauTe BOTHOBBIE CBOMCTBa cBeTa. DddexT Jlomnepa ajis cBeTOBBIX BOJH. Ecii B ombiTax
Ha 3eMIle 4acTOTa M3ITydeHHs Boxopoaa coctapiser 4,610 ', a B crekTpe manekoil TaTakTHKE
OHa YMEHBIIWJIACh HA 1,9x10* I, ompeenuTe, MPUOMIDKACTCS M K HaM 13Ta TaJaKTUKa WU
yAAIAETC.

4. XapaxkTepuszyiTe KOHLENUUU OIU3KOAeHCcTBYS 1 nanbHOoaecTBUSA. KTo 1 Kak co3aBaji Teopuio
JIeKTpoMarHuTHoro mnosiA? I[loueMy B HApOIHOM XO3HCTBE HCIOJB3YIOT HE IIOCTOSHHBIM, a
nepeMeHHbI Tok? CpaBHUTE IPaBUTALIMOHHOE U 3JIEKTPOMATrHUTHOE TOJIS.

5. Kak onucelBaeTcs COCTOSHME MMKpPOYacTHLbl B KBaHTOBOH ¢u3uke? Kak mnpu 3TOoM
OCYUIECTBJISIETCS CUHTE3 BOJIHOBBIX M KOPIIYCKYJIAPHBIX CBOMcTB? KakoBo oTiiMuue B omnMcaHuu
COCTOSIHUS B KJIACCUYECKON U KBAHTOBOM ME€XaHUKe?

6. Uem otnnuaercs kuBoe OT HexuBoro? Ouenurte 3HadeHue oTkpwiTuil JI. [lactepa. B dem
CXOACTBA W Ppa3JIM4YUs pacTeHUM M KUBOTHBIX? KakoBbl METOOBl I'€HHONM WHYKEHEPUH U YEM
OTJIMYAIOTCS €€ BOZMOXKHOCTH OT BO3MOKHOCTEH KIIACCUYECKOMN CeJIeKIMU?

7. IlosicHuTe sIBJIEHME KaTalln3a U €r0 UCIOJIb30BaHuE. [losgcHUTE POIb KaTaIUTUUECKUX PEAKLUI B
KU3HEJESATEIbHOCTH OPraHU3MOB, POJIb AHAJIIOTMU MEX/1y KaTalln3aTopaMu U (pepMEHTaMHU.

8. JlokayKuTe, 4TO NOIYJISILUS SABISIETCS €AUHULEN ABoMoLMU. [ToueMy pa3Hble MOMyISUN OJJHOTO
BUJAa OTJIMYAIOTCA IO yacTtoTre reHoB? [losicHUTe, Kak MPOMCXOAWUT HBOJIIOLMS BHJIOB C TOYKHU
3peHuss reHeTukd. KakoBa poiap MyTalMii M OKPYJKAIOWIEH Cpenbl B DBOJIOLUU KHBOIO?
[Iponomxaercs 11 B HACTOSIIIEE BpEMS IBOJIIOLIMS YEJIOBEKA Kak BHUja?

9. JlaliTe TOHATUS O TPOCTBIX, CJIOXKHBIX, YCTONYMBBIX, HEYCTOMYMBBIX, H30JIMPOBAHHBIX U
OTKPBITBIX CUCTEMAaX, 00 00paTUMBIX U HEOOPATHUMBIX IpOIIeccax.

10. OnumunTe OCHOBHBIE ATaIlbl pa3BUTHA Onocdepbl. Kak mpeacTaBinseT Hayka Ha4yajao *KU3HHU Ha
3emie? YUem oTnmuaercst 3eMHast atMocdepa oT atMocdep Apyrux miaHer u nouyemy? Ilouemy
KHU3Hb [10Ka OOHapYXeHa TOJIbKO Ha Hallel riaHere?

Kpumepuu oyenxu (8 bannax):

- 5 bannos evicmasnsiemcs cmyoenmy, eciu cmyoeHm 0l NoJIHble, PA3GePHYmbvle OMBEembl HA 8Ce
meopemuyecKue 60npocsl, NPOOEMOHCMPUPOBAT 3HAHUE QYHKYUOHATLHBIX B03MONCHOCHEL,
MEPMUHONIO2UU, OCHOBHBIX DNEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3HaHus npu
8bINOTHEHUU NPAKMUYECKUX 3A0AHUL,

- 4 banna evicmasusiemcs CmyoeHmy, eciu CImyoeHm packpblil 8 OCHOBHOM MeopemuiecKue
80NPOCHL, OOHAKO OONYUEeHbl HEMOYHOCMU 8 ONpedesleHUl OCHOBHBIX NOHAMUIL.

- 3 banna evicmasusiemcs CmyoeHmy, eciu CmyOeHm packpbulil 8 OCHOBHOM MeopemudecKue
80NPOCHL, 0OHAKO 0ONYUeHbl HEMOYHOCMU 8 ONpedesleHUl OCHOBHBIX NOHAMUIL.

- 2 6anno6 8vblcmasnsaemcs cmyoeHmy, eciu npu omeeme Ha meopemudecKue 60npocvl CMyOeHmom
O00NYUeHO HeCKOIbKO CYUeCMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAmMuUL. Jlocuka u
HOJIHOMA OMEema cmpaoarom 3amemHbIMU UZbAHAMU. 3aMemubl npobevl 8 3HAHUU OCHOBHBIX
Memo0os. Teopemuueckue 80npocyl 8 YeI0M UNOHCEHbI OOCHAMOUHO, HO C NPONYCKAMU
mamepuana. meromes npunyunuaibHbvlie OWUOKU 8 102UKe NOCMPOeHUs 0meema Ha 60Npoc;

- [ 6ann evicmasgnaemcs cmyOeHmy, eciu omeem Ha meopemuyecKue 0NpPoCsvl C8UOEmeNbCMEyen O
HEeNOHUMAHUU U KPAUHe HeNOJIHOM 3HAHUU OCHOBHBIX NOHAMUU U Memo0os. OOHapyiIcusaemcs
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OMCymemeue HaeblK08 NPUMEHEHUS. MeOPemU4eCcKUX 3HAHUL NPU 8bINOJHEHUU NPAKMUYECKUX
3a0aHUl.

KomIuieKT TeCTOB (TECTOBBIX 3aIaHMIT)
no puciuiuiiie KoHuenuuu coBpeMeHHOro ecTecCTBO3HAHMA
(HaMMeHOBaHUE AUCIUIUIMHBI)

1. Hayka omauyaemcs om udeono2uu iuib mem, 4mo:

a) HayYHbBIC HCTUHBI HE 3aBHUCST OT HHTEPECOB ONPE/ICIICHHBIX CIOEB O0IECTBA;

0) Hay4YHbIC 3aKOHBI ONPEACTAIOTCS TpeOOBAHHUSIMH MPeoOpa30BaHusl MPUPOIBI Ha OJaro ooIIecTBa;
B) 3HAYMMOCTh HAYYHBIX PE3yJIbTATOB OLICHUBACTCS B MOPAIBHO-ITHUECKOM aCIICKTE;

T') HOBBIE PE3yJIbTAThI JOJKHBI OBITH IOTUYECKU TPOTHBOPEUYHUBBI PE BTy IIHM.

2. Hayunas pesonroyus XVI-XVII 6s. cea3ana c:

a) OTKPBITUEM DJIEKTPOMArHUTHBIX BOJH ['eprieM;

0) oTpHIIaTEIBLHBIM PE3YIBTATOM OIMBITOB MaiKkeahCcoHa MO ONPEIeTIEHNUI0 CKOPOCTH CBETA;
B) TEOPHEH MPOUCXOKICHHSI BHIOB ITyT€M ecTecTBeHHOro otoopa Y.J/[apBuHa;

r) renvoneHTpudeckoi konuenmueit H.Konepuuxka.

3. Ecmecmeo3nanue omauuaemcs om namypguiocogpuu:

a) OoJiee CII0KHBIM OOBSICHEHHEM SBJIEHUH, KOTOPOE MPOBEPSIETCS JIOTUKOM pacCy KICHHUI;
0) TonbKO 60Jiee pa3BUTHIM U HIUPOKUM HAOOPOM JAUCIMILINH;

B) TOJIBKO TE€M, YTO TIEPECTAIA PAaCCMATPUBATh MPUPOY KaK IIEII0C;

T') IPOBEPKOM TEOPHUH MTyTEM SKCIIEPUMEHTHUPOBAHUSI.

4. HnepyuanvHovle cucmemsbl omcuyema — 3mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOHOTO Ma/IeHUs IPOMOPIIMOHANIbHA KBaPaTy BPEMEHHU MaICHHUS,
0) TIpy IBMYKECHUH KOTOPBIX BBITIONHSACETCS TEPBhIi 3ak0H HproTOHA;

B) MpHU ABM>KCHUU KOTOPBIX HE BBITIONHSAETCS MEepPBbIi 3aKk0oH HbhioTOHA;

T') IBMKEHHE KOTOPBIX MOKHO OOHAPYKHUTh JIMIIb TOYHBIMHA NU3MEPUTEIIEHBIMH IIPUOOPAMH.
5. 3emnro modrcHo cuumams MamepuaibHOU MOYKOU 8 3A0a4aXx:

a) pacuera neproja odpamieHus: 3emin Bokpyr CoHIla;

0) pacueTa IMHEHHOW CKOPOCTH JBIKEHUS TOUEK MOBEPXHOCTH MPU CYyTOYHOM BpAIllCHUHY;
B) HEJIb3sl CYUUTATh — B 000UX CIyyasx;

T') MO)KHO CUUTaTh — B O0OUX CITydasx.

6. B uzonuposannvix cucmemax coxpaHsaiomes ciedyoujue

BEUUUHDL!

a) DHEpPrus U SHTPOIIHUS;

0) UMITyJIbC, MOMEHT UMITYJIECA U SHEPTUS;

B) DHTPOIIHUS, 3apsi U SHEPTUS;

') Macca, UMITYJIbC U 3apsi.

7. Eounuya uzmepenusn guzuueckotl enudunsvl, HA36aHHAs 8 Yecmsv aemopa «Mamemamuueckux
HA4an HamypaibHou urocouuy, 5mo.

a) macca;

0) cuna;

B) DHEPIUS;

I') HAMarHU4E€HHOCTb.

8. Ceem om Connya 0oxooum 0o 3emau 3a:

a) 20 cexkyHT;

0) 8 munyT 1 19 cexyHz;

B) 5 MUHYT U 12 cexyHJ;

r) | MmunyTyY U 45 cexyHn.

9. Kakoe u3 npugeoenHbuix ymeepiucOeHull 6epHo:
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a) TOJBKO Ta3bl COCTOAT U3 MOJIEKYT,

0) TONBKO KHUJIKOCTU COCTOSIT U3 MOJIEKYI;

B) TOJIBKO JKUAKOCTH M T'a3bl COCTOSIT M3 MOJICKYJT;

T') BCE TBEP/bIE Tella UMEIOT KPUCTAININYECKYIO PEUIETKY.

10. DHmponus u301UpOBAHHOU CUCMEMbL KAK (YHKYUSL COCMOSHUSL:

a) BcerJa yoObIBaeT CO BpEMEHEM;

0) coxpaHsieTCs IPU YCIOBUHM COXPAHEHUS IHEPTUU CUCTEMBI;

B) MOXKET TOJIBKO BO3pPACTaTh;

I) He ObIBaeT.

11. Bo3pacm nHaweu nianemul oyeHu8aemcs 8:

a) 2,5 mup. neT;

0) 14,2 mupn. ner;

B) 250 MIIH. Je€T;

r) 4,6 MiIp. neT.

12. Bo3pacm nHaweli 36e30H0t cucmemvl — I anaxmuku — cocmasisem npumepHo.
a) 5-8 mupg. ner;

6) 13-15 muipa. ner;

B) 1-4 mupn. nert;

r) 30-35 mupa. ner.

13. Dnekmpomacnummusie 83aUMOOEUCMBUSL 8 CPABHEHUU C OpyeUMU QYHOAMEHMATbHLIMU
83AUMOO0EUCMBUAMU HAUOOJIee CYULeCTNBEHHDbL:

a) TOJIBKO B IIpeJiesiaX pa3MepoB aTOMHOTO /1pa, T.€. KOPOTKOIEHCTBYIOIIHE;

0) B obnacTsax BeceneHHOMN, CpaBHUMBIX € pa3MepaMu «OT MOJIEKYJI 0 TapOBO3ay;
B) JIJIsl IPOIIECCOB B3aMMHOI0 MIPEBPALICHHS SJIEMEHTAPHBIX YaCTHII;

T) Ipy GOPMUPOBAHUYU CTPYKTYphI FAJIaKTHK.

14. 3axon coxpanenus u npeepawyeHus IHepUL:

a) MPUMEHUM TOJILKO B 00JIaCTH MEXaHMUYECKUX U TETUIOBBIX SIBICHUI;

0) sIBJISIETCSI BCEOOIIMM 3aKOHOM TTPUPOJIBI;

B) OrpaHUYMBAET BO3MOXKHOCTH YBeJIHUeHHs Ko3(duumeHTa mMone3Horo AEHCTBHUS TETJIOBBIX
MaIlWH;

T') CBSI3aH C 3aKOHOM BCEMHUPHOTO TATOTCHHUSI.

15. Kopnyckynapho-6o1Hosbsie ceoticmea Mamepuu:

a) OTpakeHbI B OOHAPYKEHHOM SIBIICHUH JUPPAKINHU SJICKTPOHOB;

0) BBITEKAIOT M3 MPHUHIUIA COOTBETCTBHUS, TPEOYIOIIEro COBMAAEHUS (PUINYECKUX CIEICTBUI
3aKOHOB KBAHTOBOHW M KJIACCHUECKOW MEXaHUKH B MPEIETbHBIX 3HAUEHUSIX TapaMETPOB;
B) CIIEYIOT U3 MEPUOIUYECKOT0 3aKOHA, ycTaHoBiIeHHoro J[.M.MenneneeBbiMm;

T') HE MPOSBISAIOTCS B JBM)KEHUH MaKPOCKOITMUECKUX Tell.

16. Ilepsvim smanom 6 pazeumuu Xumuu OblI0 cO30aHue:

a) CTPYKTYPHOU XMMHH;

0) PBOJIIOIIMOHHON XUMHH;

B) YUEHHUS O XUMUYECKHX MPOLIECCaX;

T') YYEHHUS O COCTaBE BEILIECTB.

Dnepeus Xumu4eckou ces3u onpeoeniemcs:

a) SHepruel B3auMOAEMCTBHS HYKJIOHOB B SiApax aTOMOB, BXOJIAIIUX B MOJIEKYITY;
0) cOOCTBEHHOM SHEpruel MoKos AIEMEHTAapPHbBIX YaCTHIL;

B) DHEpruel B3auMOJIeiiCTBIEM KBAPKOB B aJIpoHax (IIPOTOHAX U HEUTPOHAX);

T') 3HEpruel 3JeKTPOHHBIX 000JI0YEK aTOMOB U HOHOB.

18. B npoyecce ¢homocunmesa pacmenus UCnoab3yom SHepeuio.

a) TeTUIOBYIO;

0) XUMHUYECKHX CBS3CH;

B) COJIHEUHYIO;

') OMOIOTUYECKYTO.
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19. Konebanus nougvl npu 3emM1empsaceHusx pecucmpupyromcsi ¢ NHOMOUbIo:

a) Tomorpaduu;

0) ceiicmorpaduu;

B) aKyCTHKH,

') FPaBUMETPUH.

20. Ucmounukamu suepeuu ConHya sa6nsa0mcsi:

a) IICTTHBIC PEaKIy JICTICHUS YpaHa,

0) TeruioBasi YHEPTUS U yAapbl METEOPUTOB;

B) TEPMOSICPHBIC PEAKITUH MPOTOHHO-ITPOTOHHOTO ITUKJIA;

T') IOTCHIIMATbHAS YHEPTUS CHKATHSL.

21. Henenue pacuupenus BcenenHotl 00bACHAOM NPOSGIEHUEM:

a) 0cOOCHHOCTeH HaOMIOACHMI ¢ IBIKYIelcs BOkpyr CoHIa M Bpallalolieiicss BOKPYT CBOEH ocu
3emiu;

0) >¢pdekra [Jomnepa, cOCTOSAIIEIO B 3aBHCHUMOCTH YacTOThl HCITyCKaeMOTO CBETa OT CKOPOCTH
B3aMIMHOT'O JIBMKCHHSI HAOIIOaTeIs 1 NCTOYHUKA, — CMEIICHUH CIICKTPaIbHBIX JIMHUN B KPACHYIO
CTOPOHY CIEKTpa MpH yAAJICHUHY;

B) B3aWMO/ICUCTBHS TAIAKTHK PA3IUYHBIX (DOPM B MEKTATAKTUICCKUX MAarHUTHBIX MOJISX;

T') 3aKOHA COXPaHEHHsI UMITYJIbCa B OTPAaHIMUYEHHOM U 3aMKHYTOU cTallmoHapHO BceneHHOM.

22. MooicHo u ckaszamu, 4mo OCHOBHBLIM 80NPOCOM OUONIO2UU ABTISIEMCS BONPOC:

a) «B 4YeM OCHOBHOE OTJINYHUE KUBOW MATEPUHU OT HEXKUBOUM U KaK MPOU3OIIEN CKAYOK MEXIY HUMHU
IIPH 3aPOKJICHUH JKU3HH?»;

0) «KakK BBIUTH U3 KOJOTUYECKOTO KpU3uca?y;

B) «KaK OOECICYHTh YEJIOBEUYCCTBY JIOCTATOYHOE IUTAHUEC NPH OTPAHUYCHHBIX BO3MOKHOCTSIX
HAaIIeH TUTAHETHI?Y;

I') «KaK U30aBUTh YEJIOBEUYECTBO OT OOJIE3HEN?».

23. Obmen sewecme 6 HCUBbIX KNeMKAX HA3bIBAIOM.:

a) OpoXxeHHeM;

0) MyTanuei;

B) METab0JIU3MOM;

T') pEeNPOTYKIIHEH.

24. Monexynapnoe cmpoenue J[HK bvi10 ycmanosneno:

a) Jbx.bunmom u Jx.Jlenepoeprom;

0) I'. Mennenewm;

B) A.N.Onapunsim;

r) ®.Kpukom u JIx.YoTcoHOM.

25. OcHosHou ¢hyHKyuell 2eno8 — eOuHuYy HAC1e0CME8EeHHOU UHGDOpMayUuU — A6IAemca.

a) opraHu3allys 3arnaca XUMHYECKON SHEPTUH B KIICTKaX;

0) peryJsuus ropMOHOB;

B) KOJMPOBaHNUE CHHTE3a OeJIKa;

T') OpraHu3anus TpaHCIOopTa HOHOB.

26. [onynsayus kax s1emeHmapHas eOUHUYa 3800YULU HCUSHU HA 3emie — IMo:

a) COBOKYMHOCTh OcoOed OJHOro BHJA, OONAalOMIMX €IWHBIM TeHO(POHIOM U 3aHUMAIOIINX
OTIpe/ICNIEHHYI0 TEPPUTOPHUIO;

0) COBOKYMHOCTH 0c00€i pa3HbIX BHIOB, 3aHUMAIOIINX OJIHY TEPPUTOPHIO;

B) COBOKYITHOCTh 0CO0€#H OHOTO BH/a, 00JIAAIOINX ¢IMHBIM TeHO(POHIOM;

I) COBOKYMHOCTh OCO0€H, CyIIecTBOBaHHWE KOTOPBIX OINpEAENseTcs B 3aBUCHUMOCTH OT
HEOMOJIOTHYECKUX (DAKTOPOB CPEIBI.

27. Ilocneonee onedenenue Ha 3emne ObLIO OKONO!

a) 100 mutH neT Ha3am;

0) 56 MuIH. JIeT Ha3a;

B) 18 ThIC. IET Ha3am;

r) 7 THIC. IET Ha3a/l.
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28. Cmena spemen eoda Ha 3emie cea3aua.

a) ¢ U3MeHeHueM pacctosiHus oT CollHIIa B TeUEHHUE T0/1a;

0) ¢ HAaKJIOHOM OCH CYTOYHOTO BPAILLEHUS 3EMJIN K SKJIUIITUKE;

B) C MEPUOTUYECCKUMU U3MEHEHUSIMH COTHEUYHOW aKTUBHOCTH;

T) ¢ IEPHOANYSCKUM BIUsiHUEM ipuTshkeHust JIynsr u ConHIa.

29. Coenacro npunyuny Peou:

a) BCe KMBOE MPOU30IILIO IyTeM TBOpeHus BoJiel TBopua;

0) HEBO3MOXKHO JOCTUYb CKOPOCTH, OOJIbIIIEH CKOPOCTH CBETa B BAKYyME;
B) B3aUMOJICHCTBHUE TEJI OCYIIECTBIIACTCS MOCPEACTBOM TIOJIEH;

I') BCE JKUBOE MIPOU30IILIO OT KUBOTO.

Kpumepuu oyenxu (¢ baninax):

- 25 6annoe 8blcmasisiemcs Cmyoenmy, eciiu cmyoeHm 0ail NpasuivHvle omeemol Ha 23-25
MecmoguiX 6ONPOCO8;

- 20 6annoe eblcmasisiemcst Cmyoenmy, eciiu cmyoeHm 0ail npasuivivle omeemvl Ha 18-22
Mecmogvix 6ONPOCO8;

- 15 6annoe evicmasnsiemcs cmyoenmy, eciu cmyoeHm 0ail npasuivivle omeemvl Ha 13-16
Mecmogvix 6ONPOCO8;

- 10 6annoe evicmasnsiemcst cmyoenmy, eciu cmyoeHm 0ail npasuivivle omeemol Ha 8-12
Mecmogvix 6ONPOCO8;

- 5 6annos evicmasnsemcs CmyoeHmy, eciu cmyoeHm 0dal npasuiibHole omeemsl Ha 4-1
Mecmogvix 6ONPOCO8;

- 0 6annos svlcmasisiemcst CmyoeHmy, eciu CmyoeHm 0al npasuiibHble omeemsl MeHee yem 3
Mecmosvlx 6ONpocad.

KounTtpoJsbHo-onieHOUHBbIE MaTepuajbl. Bonpocs! k 3adery.
no aucuuminie KoHuenuum coBpeMeHHOro ecTeCTBO3HAHMS
(HauMeHOBaHWE JUCITUTLTHHBI)

1. V3sMeHeHust mpeacTaBIEHUNW O BPEMEHHU W MPOCTPAHCTBE IO MEpPE Pa3BUTHUS HAYKH.
Ilepexon oT npencTaBiaeHUA KIacCUYECKON MexaHuKu HbpoTOHA K MpeacTaBIeHUsIM DUHIITEHHA.

2. CyTh KOHLIENILIMM aTOMU3Ma B €€ pa3BUTUU. Ee CBS3b C COBpEMEHHBIMU MpoOIeMaMu
MOCTPOEHUsT €IWHON (u3nUecKko Teopuu. BemiecTtBo kak cuctema dactwil. [IpoOiiema mowncka
«TIEPBUYHBIX OOBEKTOBY.

3. 3aKOHBI TEPMOJUHAMUKHN W30JUPOBAHHBIX CHUCTEM. [TOHATHS: «ITOJTOKEHUE PaBHOBECHS,
«TeMIepaTypay, «BHYTPEHHSSI SHEPTUSD, «IHTPONHsY. CBA3b SHTPOIUU U BEPOSITHOCTH.

4. Tlonstue da3wl u Ga3oBOro mepexojaa, mpuMephl. SBneHus nepeHoca: auddysus, 0ocMoc.
Onuiute mpouecc popMUpoBaHUs U NIEPEIaun HEPBHOTO UMITYJIbCA MO0 HEUPOHY.

5. KoHnenmuu OIM3KONEHUCTBHUS M JadbHOACHCTBUS. [lomepeunsie, MPoIONIbHBIC U CTOSYHE
BOJIHEI B yrpyroi cpene. Iddexr Jlomiepa u ero ucnoib3oBaHue. UTO Takoe «KOTEPEHTHOCTHY,
«PE30HAHCY, KTOJISAPU3ALIHS»?

6. [lonsiTue «Imoje», Teopus IMEKTPOMATHUTHOTO ToJid. Pa3BuTHE mpencTaBlieHH O CBETE.
Kak m xem OBLIO TOKa3aHO, YTO CBET €CTh JJIGKTpOMAarHuTHas BoJiHa? B deMm MpoOSBISIOTCA
BOJIHOBBIE CBOMCTBa cBeTa? KakoB CHEKTp 3JIEKTPOMArHUTHOTO U3TyUCHUS?

7. JIMCKpPETHOCTh M HEMPEepPhIBHOCTh MaTepuu. B KakuxX SBICHUSAX MPOSIBISIFOTCS
KOPIYCKYJISIpHbIE CBoOMcTBa cBera? IIpoOiembl TEMIOBOTO H3IYyYEHUS U CO3JaHUE KBAHTOBOMU
TEOpHUU CBETA.
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8. [IpencraBineHust 0 CTPOCHUH aTOMOB B CBOEM pa3BUTHH. OTKpBITHE 3IEKTpoHA. B kakoii
CTETIEHU aTOM II0OXOXX Ha cosiHeuyHylo cuctemy? IloHsTHe 00 SHEpreTM4ecKkux YpOBHSIX U
nepexojiax.

9. Kakue yacTuipl COCTaBIISIIOT SAPO aTOMa, KaKOBbI €ro pasmepsl? llonaTne «3nemeHTapHble
JacTUIBD), UX Kiaccupukanus. Kak onn nccnenyrorcs? B uem cocTouT rumore3a KBapKkoB?

10. Ilosicaure cyts runotessl Jlyn ne bpoiinsa. Kak u kem oHa ObLia 3KCIIEpUMEHTAIBHO
MOJTBEPXKJI€HA, KAaKOE 3HAa4YeHHE JUId €CTECTBO3HAHMUS HMEET HCII0JIb30BaHUE KOPITYCKYJISIPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Cnemudpuka MUKpOMHpa MO CPAaBHEHHUIO C M3y4YCHHEM Mera- u Makpomupa. Ilosicaute
IIPUHLINAIIBI HEONIPEIEIIEHHOCTH, COOTBETCTBUS, IPUYMHHOCTH U TOTIOJTHUTEIbHOCTH.

12. Kak M3MEHWINCh CTpaTerus MO3HAHUS U IPEICTABICHUS O CIy4YalHOM M 3aKOHOMEPHOM
npu uccienoBanus Mukpomupa? Ilosicaure posib mpubOpa B KBAHTOBOI MEXaHHUKE.

13. SIBnenue pagmoakTUBHOCTH (€CTECTBEHHOW M MCKYCCTBEHHOM). Peaknuu nenenus suep,
npoOJIeMbl SHEPTETUKH, CBSI3aHHBIE C ’TUMHU PEAKLUSIMHU.

14. Peaknuu cunte3a sgep. VICTOYHWUKHM DHEPruW 3BE3, SBOJIONMSA OOBIUHBIX 3BE31 M
KpacHbIX ruranros. [lepcnexrussl 3Bomtonuu CosHLA.

15. Yro n3yvaetr XxuMus, KaKOBbl OCHOBHBIE 3TaIlbl €€ pa3BuTua? PazButue npeacraBieHuil o
COCTaBe BEUIECTB U CTPYKType MoueKkyd. [loHsATHE XMMHUYECKOro »3JeMEeHTa, XHMHUYECKOIOo
COEJIMHEHUS, XUMUYECKUX CBA3EH, POJIb SHEPTUU U SHTPOIHHU IIPU 00pa30BaHUU MOJIEKYIL.

16. Ctpoenue xuakocreil. OObsiICHUTE 3HAUCHHUE B KUBOU MPHUPOJIE OOJIBIION TEMI0EMKOCTH
BOJIbI, OOJIBIIOTO TIOBEPXHOCTHOTO HATSXKEHUS W CBOMcTBa KanwuisipHocTd. OcoOeHHocTu
pacTBOpEHUs B BOJIE PA3IMYHBIX BemecTB. [ uapodmibteie U ruipodoOHbIe TPOIECCHI.

17. PacnpocTpaHEHHOCTh XMMHUYECKHX 3JIEMEHTOB Ha 3emiie U B ee Ouocdepe. B uem
€MHCTBO XMMMUYECKOIO COCTaBa JKUBBIX OPraHU3MOB M HEXHMBOW Ipupoxabl? CTpoeHue atoma
yIJIepoJia U €ro posib B KMBOW Ipupoje. Poiib KaTaTUTUYECKUX PEAKIHMA B >KU3HEAESATEIbHOCTH
OpraHU3MOB.

18. Pa3BuTue Oumosoruu, U3MEHEHHE €€ LIeJeil U METOJOB B CBSA3M C Pa3BUTHEM JPYIHX
€CTECTBEHHBIX HayK. 3HaUeHNE MOJIEKYJISIpHON OMOJIOTUH B Pa3BUTHU HAYKH O KHBON MAaTEPUH.

19. OcHOBHBIE TOJIOKEHHUS M 3HAUEHHE KJIETOYHOW TEOPHH B pa3BUTHU Ononoruu. Kakmmu
METOJIaMH YJAJIOCh U3YyYHUTh COCTaB XUBOW KJIETKM M €€ MOJIEKYJsIpHOe cTpoeHue? Onummnre
(GyHKIMU KIeTOYHBIX MeMOpaH. OxapakTepu3syiite ctpoeHue u ouonoruueckoe 3Hayerne ATO.

20. dopmupoBanue wujaed osBodtonuu, Teopun Jlamapka u JlapBuna. [lokazarenbcTBa
HBOJIIOLIMM OPTaHUYECKOr0 Mupa. BuIbl M3BMEHUMBOCTH, UX CXOJACTBA M OTNIMYMs. EcTecTBEeHHBIN
oTOOp Kak Hampabistomuil ¢akrop sBomonuu. [loHarus «momymsuus » U «BUI. [louemy
HOIYJISILUS SIBJISIETCS €MHUIIEH SBOJIIOLIMU?

2]1. CymHOCTb MHKPO- M MaKpOIBOIIOLUHM, INPUMEPHl ACUCTBYIOIIUX B HHUX IPOLECCOB.
[ToHsATHE O HEONAPBUHU3ME U CUHTETUYECKON TEOPUU IBOJIIOLIUN.

22. Yto Takoe «reH», «KOLOH», «HYKJICOTUABD), «HYKICHHOBBIE KHUCIOTH»? YUTO H3ydaer
reHeTHKa, Kak oHa pa3BuBaiachk? KTo u xorna nmoctpousn moaens ctpyktypsl JIHK? PaznoBugHoCcTH
PHK, ux 3nauenue.

23. Kak mpoucxomut aenenue kierok, sapa u JJHK? Kakx mpoumcxomut O6mocunres? Kak
pean3yeTcsi CHCTEMa BOCIIPOM3BOACTBA?

24. Tlonste «O6mocdepar, ee pyHKM u 000n0ukH. YuyeHue BepHanuckoro o Ouocdepe.
OcHoBHBIE 3Tanbl pa3Butus Ouocdepsl. CpaBHUTE OMOMAcCy MOBEPXHOCTH CYyIIH, IHOYBBI U
MHUpoBOro okeana. Kpyrosopor BemecTB B Onocdepe. ['nmoressr npoucxoxaeHus xxusoro. [louemy
KHU3Hb I10Ka OOHapYeHa TOJIbKO Ha Hallel riaHere?

25. OxapakTepu3yiTe MOHATHUS: «IKOCHCTEMa», «OHOTEOLEHO3 », «IKOJIOTMYECKas HHUIIAy,
«OuoneHo3». UeM omnpenensercs UX yCTOMYMBOCTh, KAKHE CBSA3U CYLIECTBYIOT MEX1y OpraHu3MaMu
B JKOCHUCTEME, KaKUMH MOJEJISIMU OINHUCBHIBAIOT OTHOIIECHUS MEXIY TPOPUUECKHMMH YPOBHSIMH B
6uoneno3ax? I'mobanbHbIN 3KOJIOrMYECKU KPU3UC, €r0 MPUYKHBI U MIEPCIIEKTHUBBI TPEOA0IECHUS.

26. Pacnipenenenue Ha 3emie conHeuHolM sHepruu. Konuennus kospomtonuu. CyliecTByeT
au Hoocdepa ceituac?
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27. Bcenennas, ee pasMmepbl, cCOcTaB M MojJenu pa3BuTus. HazoBute smmnupuyeckue
NOATBEP)KJEHUS  pacmiupeHus  BceenenHon?  UYTro  O3HAauaeT  «CTalMOHAPHOCTB» U
«HECTalMOHAPHOCTH » Beenennoit? Kakne HabmoqeHUS MOATBEp I MOies boibmioro B3peia?

28. ITlosicHuTe, YTO TaKOE «rajaKkTHKa», KakoBa uX (opma u crpoeHue. I’ e Haxogurcs
conHeyHas cuctema B Hamiel ['amaktuke? Kak m3aMeHWIN (QHU3MUECKY0 KapTHHY Mupa oOmias u
crenualbHas TeopuM OTHocuTenbHOCTH? Kak CBsA3aHBl Macca W JHEpPrUsd B TEOpUU
OTHOCUTENbHOCTU?

29. Ilonsatne 3akoHa NPUPOIBI, THUIBI 3aKOHOB B HAyKe: JETEPMUHUCTCKUN 3aKOH,
BEPOATHOCTHBIN 3aKOH, 3aKOH KaK TEHJIEHIUS, 3aKOH KaK OrpaHHYeHHe pa3HooOpa3us. 3aKOH U
nenecoodpasHocTs. [IpumMepsl 1es1ecoo0pa3HOro MoBEACHUS B )KUBOW U HEKUBOW IPUPOJIE.

30. Yto Takoe «MmyTauus» M Kakue MyTanuu ObiBatoT? HacnemyroTcss nu npuoOpeTeHHbIe
npu3Haku? DBOMIONMS BUJOB C TOYKM 3pEHHUS] TeHETHKH. B ueM 0coOeHHOCTH OHMOTEXHOJIOTHIA:
F€HHON U KJIETOYHON MH)KEHEPHH, UX BO3MOXHOCTH, TOCTHKEHUS U MIEPCIEKTUBDI?

31. Teocdeprl. BozHukHOBeHHE U 3BOMIOLMA OKeaHa U aTMocdepbl. Bo3HuKHOBEHHE
Oouocdepsl, XUMUYECKas SBOJIONMS NpeKU3HEHHBIX (opMm. buocdhepa kak omna u3 00oiouek
3emun.

32. TlonsitTue O TPOCTHIX, CJIOXKHBIX, YCTOMYMBBIX, HEYCTOWYMBHIX, H30JUPOBAHHBIX W
OTKPBITBIX CHUCTEMax, 00 OOpaTHUMbIX M HEOOpaTUMBIX Mpoleccax. MaKpoCHCTEMbl BIAIU OT
paBHOBecus. [IpuHIMI nOKanbHOrO paBHOBecHs. [IoHATHE nHMCCHIIATHBHOW CTPYKTypbl mo M.
IIpuroxuny.

33. Kak BO3HMKAIOT CTPYKTYpPhl U3 Xaoca B HEOpraHudeckou u »uBoil matepusx? [Ipumepsl.
VYcnoBust 06pa3zoBaHusl CTPYKTYp U3 Xaoca. YTo Takoe CUHepreThka?

34. Camoopranmu3aiys MaTepuud B MPOLIECCE IBOJIONNH TaJaKTHUK, 3Be3], TuiaHeT. [loscHuTte
npoOaeMbl MPOUCXOXKICHUS W 3BONIOLMU Haled IutaHeTsl. B yeMm cyTh TuIoTe3 TEKTOHUKU
auTocepHbIX IUINT, Apedda KoHTUHEHTOB? COBpEeMEHHBIH BapuUaHT TUIIOTE3bl MOOWIM3MA.
[Tosicuute BbIpakeHue: «3eMilsl — KUBOU OpraHUu3M».

35. DneMeHThl reoxpoHoaoruu. KoHLenuuu 3BoI0IUN paCTUTENBHOTO U )KUBOTHOTO MUPOB
B COOTBETCTBUM C T€OXpOHOJOoruuyeckoi Imkanoi. IIpouecc ¢orocuHTe3a, ero 3HaueHHE A
HBOJIIOLINH.

36. KomnbroTepsl, MaTeMaTUYECKUE MOJIETU 1 HEJIMHEWHbIE SIBICHUS. JIMHaMUYeCKHuil Xaoc U
Oudypkannu, TUCCUNIATUBHBIE CTPYKTYpPhl B OKPECTHOCTH TOUYKM OM(ypkauuu. MaremaTuueckoe
MOJICJINPOBAaHNE OMOIOTUYECKON 3BOIOLIHN.

37. ®eHomeH uenoBeka. C Kakoro BpeMeHM HauMHaeTcs yenoBeueckas ucropusa? [lossnenue
pPEYN U pOJIb KOJUIEKTUBHBIX B3aUMOJICHCTBUM.

38. Konuenuus stHorenesa no JI.LH.I'ymuneBy. SIBneHus camoopranusanuy ¥ MHEPTHOCTH B
(dbopMHpOBaHNY YeIOBEUYECKOro obmecTBa. Kakue aHamoruu pa3BuTHs 3STHOCOB MOXKHO MPOCIETUTD
IIPY COTIOCTABJICHUH UX C TeOpHel (a30BBIX MEPEX0a0B?

39. Kak Bpl moHumaetre mpoOJeMbl COITMAIBHOW DKOJOTHHU, STOJIOTHH W COIIMOOUOJIOTHH?
UYenoBek Kak IpeaMeT OOIIECTBOBEAEHUSI M ecTecTBo3HaHMs. KoHuenmuss Hoocdepsl 110
Bepnanckomy. CyTb aHTPOITHOTO NIPUHIIMIIA.

40. CoBpemeHHas €CTECTBEHHOHAy4yHasi KapTHHa Mupa. Bplaenute poib TEHETUKH,
KHOEpHETUKH M TMcuxoaHanu3a. Kakue mapaJoKchl, OrpaHWYEHUs M 3aTPyIHEHHsS HUMEIOTCS B
pazButun Hayku? IlpeacraBbTe HayKy B BHUJAE 3BOJIOLMOHHOIO Ipollecca M OIUIINTE €€
Ommkaiiiee OyryIiee.

Y4eb6HO-MeTOoAMYECKOEe M HH(POPMALIMOHHOE 00ecneyeHue TUCIHIIMHBI
5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIBHON y4eOHOM JIUTEPaTypbl, HCOOXOAMMOM I
OCBOCHMS THCIUIITHHBI
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OcHosnas numepamypa

1. TynunoB B.®. KoHuenuumum cOBpPEMEHHOIO €CTECTBO3HAHUS. YUEOHMK [DJIEKTPOHHBIN
pecypc] / Tymuuos B. ®@. - M.: Jlamkos u Ko, 2010 - 483 c.

JIOCTyIl K TEKCTY 3JEKTPOHHOTO M3JaHUs BO3MOXKEH yepe3 DIEeKTPOHHO-OUOIMOTEUHYIO
CUCTEMY "YHuBepcurerckas o6ubanorTeka online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KaprenkoB C.X. KoHIENIIUU COBPEMEHHOTO €CTECTBO3HAHUS [IJIEKTPOHHBIA pecypc|
yue6. mocobue / C.X. KapnenkoB ; C.X. KapnenkoB .— 12-e¢ uzn., mepepal. u jgom. —
MockBa : Jupexr-Menua, 2014 — 624 c. Jloctynm K TEKCTY 3JEKTPOHHOIO HU3JaHUS
BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTeUHYyI0 cuUcTeMy "YHuBepcuTeTckas Oubimoreka
online" .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jlonoanumensnas numepamypa

1. I'pymesuukas T.I'. Konnenuuu coBpeMeHHOT0 €CTECTBO3HAHUS [3JEKTPOHHBIN pecypc] :
yue6. mocodbue / T.I'. ['pymesunkas, A. Cagoxun .— 4-e uz., nepepad. u gomn. — Mockga :
Hupexkr-Menua, 2014 .— 480 c. JlocTym K TEKCTY 31€KTPOHHOTO U3/1aHUS BO3MOXKEH 4epe3
DneKTpOHHO-0MOIMOTEeUHYI0 cucteMy "YHUBepcuTeTckas 6ubanoreka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. HWxonnmkopa H.W. KoHnenmmu COBpeMEHHOTO €CTeCTBO3HAHUS. YUeOHOe Tocoome
[Dnextponnsli pecypc]| / Ukonnukosa H. 1. — M. : FOuutu-/ana, 2012 .— 288 c. J{octyn
TEKCTY AJICKTPOHHOTO M3JaHUsI BO3MOXKEH Yepe3 DICKTPOHHO-OMOIMOTEYHYIO CUCTEMY
"Vuuepcurerckas oudnmoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. PyzaBun W.I'. KoHnenuu coBpeMEHHOT0 €CTECTBO3HAHMS [ DNIeKTpOoHHBIH pecypc] / ..
Py3aBun .— Mockaa : [Ipocnekt, 2015 .— 288 c. JlocTyn K TEKCTY 3JIEKTPOHHOI'O M3/1aHUS
BO3MOJKEH 4epe3 DIEeKTPOHHO-OUOIMOTeUHYI0 cucTeMy "Y HUBEPCUTETCKasE OMOIMOTEKA
online". <URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTtu «UHTepHeT»,
He00X0AUMOii 1151 0CBOEHHSA TMCUMILINHBI (MOIYJIs1)

1) www.edu.ru/modules.php

DenepanbHbI 00pa3oBaTENbHBIN MOPTA

Karainor o0Opa3oBaTeNbHBIX HHTEpHET-pecypcoB. HopmaTuBHBIE JAOKYMEHTHI CHUCTEMBI
oOpazoBanus. [ocynmapcTBeHHble — OOpa3oBaTelbHbIE  CTAHAAPTHL.  By3bl,  TEXHHUKYMBI.
JuctanimonHoe o0y4ueHue.

2) Karanor Hay4HBIX PECypCOB

CobOpaHue CcChbUIOK Ha CalThl cojaepKallie KHUTM M CTaTbd IO €CTECTBEHHOHAYYHBIM
JUcUMIUIMHAM. Pa3nensl: MatemaTuka U Gusuka, udposas oOpabOTKa CUTHAIOB, PATUOTEXHUKA U
JJIEKTPOHUKA, OMOJIOTHS, XUMUS, aCTPOHOMHUS, ITporpaMMupoBanue. OcHoBHbBIE pa3zenbl: CpencTsa
novcka HayyHol uHpopmauuu B Internet; Hayunas nurtepatypa B uHTepHeT; Henunelinas
nrHamuKka; HelipoHHble cuctembl; YUCIIEHHBIE METO/IBI.

3) DjVu BUBJIMOTEKHN

[Tepeuens 6ubmmorexk DjVu 1o HanpaBieHUsAM: €CTECTBEHHOHAYYHbIE, TEXHUUECKHUE, TPOUHE.
Allbest.ru. I[TepeueHp OHOIMOTEK 1O PA3TUYHBIM HATIPABICHHSM.

6. MaTepuanbHo-TeXHHYecKasi 6a3a, He0OXoAUMas IJIs1 OCYLIeCTBJIEHUSI 00Pa30BaTeIbLHOI0
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Konnemnmun
COBPEMEHHOTO
€CTECTBO3HAHUSI

1. yueOHast
ayIuTopus A
NpoBeJAeHUs 3aAHITHH
CeMHHAPCKOI0 THINIA:
aymutopus  Ne 405

(xumdak KopIIyC),
ay TUTOPHS Ne 311
(xumdak KOpIIyC),
ayJIUTOPHSI Ne 310
(xumdak KOpIIyC),
ayJIUTOPHSI Ne 305
(xumpak KOpITyC),
aymutopus Ne 001
(xumpak KOpITyC),
aymutopus Ne 002
(xumdak

Kopmyc),ayauropust Ne
006 (xumdak kopryc),
aymuropus Ne 007

(xumdak
Kopiryc),ayauropust Ne
008 (xumcax kopiryc).
2. yuyeOHast
ayIuTopus A
NpOoBe/IeHUsI
rPyNNoBbIX U
HHIUBHIYATbHBIX
KOHCYJIbTALMIA:
aymutopus  Ne 405
(xumcak KOpIYC),
ayIUTOpPHUS Ne311
(xumdax KOpITyC),
aymutopus  Ne 310
(xumdax KOpITyC),

aymuropus  Ne 305
(xuMcax xopryc).

3. yuyeOHast
ayIuTopus A
TEeKYyIIero KOHTPOJIst
" NPOMEeKYTOUHOM

aTTecTalluu:
aymutopus  Ne 405
(xumcak KOpIyC),
ayTUTOPHS Ne311
(xumdax KOpITyC),

aymutopus  Ne 310
(xumcak KOpITyC),
aymutopus  Ne 305
(xuMax xopryc).

Aynutopus Ne 405
YyebHast MeOenb, y4eOHO-HAIIAAHBIC MTOCOOUs, JOCKa,
HOYTOYK, MyJbTumenua-npoextop Mitsubishi XD3200U,
9KkpaH c snekrponpusonom 300*400cm Spectra Classic.
Aynutopus Ne 311
YueOHast MeOenb, y4eOHO-HAINIAAHBIC MOCOOUWs, JOCKa,
HOYTOYK, mpoektop Mitsubishi XD 600U, »skpan c¢
anektporpuBoaoM Projecta 183%240cm Matte white.
Aynutopus Ne 310
YueOHast meOenp, y4eOHO-HArTIAOHBIE NTOCOOHMS, JOCKa,
HOYTOYK,MyJibTUMenua-npoexkrop Mitsubishi EW230ST,
skpaH HacteHHbIl Classic Norma 244%183.
Aynutopus Ne 305
YyebHast MeOenb, y4eOHO-HAITIAAHBIC MOCOOUS, JOCKa,
HOYTOYK, MyibTUMeaua-nipoekrop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244%183.
Aynutopus Ne 001
YueOHast Meberh, yueOHO-HATIISIHBIC TIOCOOUS, TOCKA.
Aynutopus Ne 002
YueOHast Meberh, yueOHO-HATIISIHBIC TTOCOOUS, JOCKA.
Aynutopus Ne 006
YueOHast Meberh, yaeOHO-HATIISAHBIE TIOCOOHS, JOCKA.
Aynutopus Ne 007
YueOHas Me0enb, yueOHO-HarIIsIHbIE TOCOOUSI, T0CKa.
Aynutopus Ne 008
YueOHas MeOenb, yueOHO-HarTIsIHbIE TOCOOUSL, T0CKa.
YurtanbHblii 3270 Ne 1
Hayuneiii u yueOnblii ¢oHA, HayuHas mnepuomuka, I[1K
(MoOHOOI0K) - 3 mT., HeorpanwdeHHbIH moctyn Kk OBC u
B/1; xonmyecTBO 1mocasiouHbIX MecT — 76.
YuraabHblii 3271 Ne2
Hayunsrit u yueOHbIi (oHI, HaydHas mepuoamka, [1K
(MOHOOJIOK), TIOOKITIOYEHHBIX K cetn MHTepHeT, — § mirT.,
HeorpanmueHHbi moctyn kK OBC wm BJl; kommuectBo
nocamoyHbix Mect — 50.
YuranbHblii 327 Ne 5§
Hayunblii ¥ yueOHbI (ona, HayuHas mnepuomuka, I[1K
(MoHO00:10K) - 3 T, HeorpannyeHHsli goctyn k ObC u B/l;
KOJIMYECTBO MOCAJOYHBIX MecT — 27.
YurtanbHblii 3271 Ne 6
Hayunerii m yueOubli ¢oHza, Haywnas mnepuomuka, 1K
(MOHO0I10K) - 6 T, HeorpanndyeHHbIH qoctyn k ObC u B/l;
KOJIMYECTBO I0caiouHbIX MecT — 30.
Yuranbuslii 321 Ne 7
Hayunsit u yueOHbIA (QoHA, HaygHas mnepuonmka, [IK
(MOHOOMOK) - 5 1T, HeorpannueHHbIH gocTyn kK OBC u B/I;
KOJIMYECTBO I10CaI0YHbIX MecT — 18.
JlaGopaTopus Ne 206
YuebHast MeOenb, yueOHO-HATIISAHBIC MOCOOMS, MEIIaiKa

4.  momemenusi | MmarauTHas EcoStir (1.51,300-200006/muH, mnatdopma
s nuaM.120mMm,0e3 HarpeBa), Memmanka MarautHas 119-6110
CaMOCTOATEIbHOI (mo 11, ¢ mogorp. 120C), memanka maranTHas [19-6110
padoThI: (mo 11, ¢ mogorp. 120C), memanka maranTtHas [19-6110
yuTanbHbId 3a51 Ne 1 (o 11, c momorp. 120C), ™emaska MarHuTHas C
(TmaBHBIA  KoOpITYyC), momorpeBoM  [12-6110M, wMemanka MarHUTHas C
YUTATBHBIA 3211 Ne 2 MTOJTIOTPEBOM 12-6110M, MHKPOCKOTL,
(pm3mar KOpITyC- MHOro(yHKIIMOHaNEHOEe  ycTporictBo  Kyocera  FS-
yueOHOE), YU TATbHBIH 1030MFP,  HOyTOYK HP Pavilion,  mpoekrop
3an Ne 5 BenQMP612C, noyroyk HP 6820sT2370 17 WXGA,
(TyMaHUTapHBIN moruTop 19" Samsung 931BWSFVTFT, cucremusiii 610k
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KOPITYC),9UTaIbHBIN
3am Ne 6 (yueOHbIi
KOPITYC),9ATaIbHBIN
3a1 Ne 7
(TymMaHUTapHBII
KOPITYC),J1a00paTopust
Ne 206 (xumdax
KOpIIyC),

naboparopust Ne 209
(xumdpak  xopmyc),
naboparopus Ne 419
(xumdak kopryc).

5. Ilomemenne  JJs
XpaHeHusI "
NPOoGUIAKTHYECKOT 0
00C/LyKUBAHUS
yueOHOro
o0opynoBaHMA:
naboparopust  Ne
(xumdak kopmyc).

013

Intel Core B xommutekre, mamste NransTS 4G, cryn

NCO/uepn/ (6mrr.), Hoyroyrk ASUSK52JE 15.6"/Intel Core

i3 370 M/DVD- RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopus Ne 209

YuebHas MeOerb, y4eOHO-HATIISATHBIC mocoows,

KOMITBIOTEp B cocTaBe: cucteMublit ook DEPO 460MD/3-

540/T500G/DVD-RW, MOHHUTOP 20" Samsung,
MHOTO(YHKIIHOHAIEHOE YCTPOUCTBO
(mpuntep/xonup/ckanep)  FS-1030 MFR,  npunTep

Ja3epHbIA MOHOXpOMHBIA Samsung ML-3310D, 6pudunr
npucraBka, kpecno «IIpectmx», TymMO04ka MOOWIBHAS,
ctyn "IIpectmx", CTON THCEM., CTOJ MACHM., cTy1 UCO

JlaGopaTopus Ne 419
Vuebnas Mebenb, y4e0HO-HAaTISTHBIE rmocoous,
MHOTO(YHKIIMOHAIEHOE YCTPOMCTBO HP Laser,

UTaHIIeTHeIH KommbioTep Apple iPad 64 GB Wi-Fi +3G
Uepnsiit A4-1.00IT1w,64I'b ¢ dgexsom, KONHPOBAIbHBINA
anrmapart, KOMpOBaJIbHBIN armnapar
JlaGopaTopus Ne 013

Kommiekr mebenn BHP, Becer GR-120 (120r*0,1mr)
BHYTp. KaIuOpoBKa, ¢ MOBepkoi, mnentpudyra OITH-8,
MHOTO(YHKIIMOHAIEHOE ycTpoiictBo HP Laser Jet M1536
DNFMFP (CE538A)128mb, snekTporuiuTka
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[Tpunoxxenne Ne 1

Makert paboueii mporpaMmsl

MHWHOBPHAYKHU POCCUN

JTUCIUTITUHBI (MOYJIS)

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JUCHUITIIMHBI Konuenuuu COBPEMECHHOI'0 €CTCCTBOZHAHUA

Ha 2 CeMECTp
(HauMeHOBaHWE JUCITUTUTHHBI)
o4gHai

Pabouyro nporpammy ocyuiectsisieT: npogeccop, a1.X.H. Konecos C.B.

Bua padorsl

O0BbeM TUCHUILIMHEI

O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 2[72

CemecTtp 2

Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MPernoiaBaTesieM: 32,7
JIEKIIAH 16
MPAKTUYECKUX/ CEeMUHAPCKUX 16
J1a00paTOPHBIX -
KOHTPOJIb caMmocTosiTenbHOi paboTsl (KCP) -

JpyTrHux (TPYINIOBasi, MHINBHUyaTbHAs KOHCYJIBTAlUS U UHBIE BUJIbI

y4eO0HOM e TeIIbHOCTH, TTPEIyCMaTPUBAIOIIUE pa0OTy 00YUAIOIINXCS C

npenonasarenem) OKP 0,7

VY4eOHBIX YacOB Ha CaMOCTOATEIbHYIO paboTy oOy4vatomuxcs (CP)

BKJIIOYasl MOJTOTOBKY K 9K3aMeHY/3a4eTy 39,3

®dopma(bl) KOHTPOJIS:
3auer 2 cemecTp
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OcHOBHAA U

dopma TEeKyIIEro

dopMa n3yyeHUss MaTepUaoB: JICKIUH, IPAKTUUECKNE AOIOJIHUTEIbHA 3anaHus mo y cf{gg;g;g;ﬂ
Ne Tema u conepxkanue 331;2;?;;2‘:::;2’;;“@; bTuA, B200PATOPHLIC PAOOTL W CaMOCTOATENIbHOH (KOJLIIOKBHYMBI,
W paboTa 1 TPyJJOEMKOCTb (B yacax) PEKOMEHlyeMas paGore KOHTPOIBHBIE
CTYJCHTaM
(HOMepa u3 CTYJCHTOB paboThl,
Beero | JIK | TIP/CEM 7P CPC crmcka) FONTBIOTEIRE
TECTHI U T.I1.)
2 3 4 5 6 7 8 9 10
1. | Tema 1. MertonoJjorus, 9 2 2 5 0.1 1,2 Hamucatb
COCTaBHBIC YaCTH U An 1,23 pedepar.
JTanbl Pa3BUTHUS [ToaroroBuThCS K
€CTECTBO3HAHMS. OIIpoCy.
[TonsiTust mpocTpaHCTBa,
BPEMCHH U MaTEPHUU
2. | Tema 2. Monenu 13 4 4 5 0.1.1,2 Hanucars
KJIACCUYIECKOTO A 1,2,3 pedepar.
€CTECTBO3HAHUSA U [ToaroroBuThCS K
3aKOHOMEPHOCTH orpocy
TIPUPOJIBI
3. | Tema 3. BepositHocTHBIN | 14 2 2 10 0.1.1,2 Hammucats
MUD, OIIUCaHKE Anl1,2,3 pedepar.
MPOIIECCOB [ToaroroBuThCH K
orpocy
4. | Tema 4. 3akonsl | 18 4 4 10 0.1.1,2 Hammcatb
sBomonMu.  OTKpBITHIE Tl 2.3 pedepar.
CHUCTEMBI u e [ToaroroButhes K
camoopraHu3anus ornpocy
5. | Tema 5. EcrectBo3nanue | 17,3 4 4 9,3 0.1 1,2 Hammcatb
U pa3BUTHE [TUBWIU3ALUHI Hn.1,2,3 pedepar.

IloaroroBurhcs K
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orpocy

Bcero uacos:

71,3

16

16

39,3
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[Tpunoxxenune Ne 2

PeliTMHI IJIAH TUCUHUILJINHBI

Konuenunn coBpeMeHHOr0 ecTeCTBO3HAHUS

Hanpagsnenne 04.03.01 Xumus

CrienmanbHOCTh  BBICOKOMONEKYIAPHBIE COSTMHEHUS

kype |, cemectp 2 2019/2020 rr.

KounuecTBo 4acoB 1o yueOHOMY IuiaHy 72, B T.4. KOHTaKkTHas padora 32,7, aynuropHas padora 32, caMOCTOsITeNbHAasI
pabora 39,3.

Kadenpa: BEICOKOMOJICKYISIPHBIX COSTUHEHUIN 1 00IIeH XUMUYECKON TEXHOJOTHH

Bujbl yueoHoii qesitesibHOcTH | bamisa Hucino Banner
KOHKpETHOE 3aJIlaHui 3a M ” =
CTYAECHTOB HUHUMAaJIbHBIU MakcuManbpHBIH
3ajaHKe ceMecTp
Moayas 1
Tekymui KOHTPOJIb
1. KonTposbHas paborta 5 5 0 25
PyO0exHblii KOHTPOIb
1. Pedpepar 25 1 0 25
Bcero 50
Monyasb 2
Tekymuil KOHTPOJIb
1.KontponpHas pabota 5 5 0 25
PyO0exHblii KOHTPOIb
1. Tecr 25 1 0 25
Bcero 50
HoompureabHbie 0AJIbI
1. CryneHueckas OuMITHA 1A 0 5
2. ITy6nukarus craTei 0 3
3. YyacTue B KoH(epeHIIUN 0 2
Bcero 10
IHocemaemocThb (0aJ1J1b1 BBIYUTAKOTCA U3 00111€il CyMMBbI HA0OpPaHHBIX 0AJ1710B)
l. HOCGH_[GHI/IG JICKIIMOHHBIX 3aH$ITPII>’I —6
2. TlocemieHue 1a00paTOPHBIX 3aHATHI 0 -10

HToroBpiii KOHTPOJIb

1. 3auer 0 0

YTBepxKICHO Ha 3aceaHnu KadeIphl BBICOKOMOJIEKYISPHBIX COSTMHEHNN 1 00MIe XUMUIECKON TEXHOJIOTHH

Iporokon Ne 11 ot 05.06.2019




