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Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

1. TlepeyeHb TUTAHUPYEMBIX PE3YJIBTATOB OOYYECHHs] MO JAUCUHUILIIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTeILHOM MPOTrPaMMBI

2. Llenb 1 MECTO TUCIUIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMBbl

3. Conepxanue pabouedi mporpamMmbl (00BEM JIUCHUIUIMHBI, THITBI W BHUABI Y4eOHBIX
3aHSATHHA, Y4COHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON padOThl 00YJatOIUXCsl)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCIUTIIIMHE
4.1. TlepeueHb KOMIETCHIMA C YKa3aHWEM OJTamnoB HX (OPMHPOBAHHUS B IPOIECCE
OCBOEHHMSI 00paszoBaTelbHOM TmporpamMmbl. OmMcaHWe TOKa3zaTeled U  KPUTEpPHUEB
OIICHUBAHMSI KOMIETEHIIMN Ha Pa3UYHBIX JTarnax UX (POPMHUPOBAHUS, OMUCAHUE IIKAJ
OTICHUBAHUS
4.2. TunoBble KOHTPOJbHBIEC 3aJaHUS WM MHBIE MaTepHANIbl, HEOOXOAUMBIC TSI OLICHKU
3HaHWUH, YMEHWW, HABBHIKOB U OIbBITA JICSITEIBHOCTH, XapaKTePU3YIONIUX JTaIlbl
(dbopMupoOBaHUS KOMIIETCHIIMM B TMPOIECCE OCBOCHHUS O0pa3oBaTEIBHOW MPOTPAMMBL.
Meroandeckue mMaTepHalibl, ONPENSSIONIne MPOIEAypPhl OICHUBAHUS 3HAHUHN, YMEHUH,
HaBBIKOB W ONBITAa JICATEIBHOCTH, XapaKTEPHU3YIOMIMX dTambl  (OpMHUpPOBAHUS
KOMIIETEHIUI
4.3. PeliTHHT-IIaH JUCIIUIUINHEI

5. YuebHO-MeTOoMYecKoe U HHGOPMAIIMOHHOE 00ecTIeYeHNE JUCITUTITNHBI
5.1. TlepeueHb OCHOBHOM M JOTIOJTHHUTEIIBHONW Y4EOHOW JHUTEpaTyphl, HEOOXOIUMOM st
OCBOCHUS JUCLUILINHBI
5.2. Ilepeyens pecypcoB nH(pOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT™ u
MIPOrPaMMHOTO OOecrieueHus, HEOOXOAUMBIX JUIsl OCBOCHUSI TUCIIUTUINHBI

6. MarepuanbHO-TexHUYecKas: 0a3a, He0OXoauMas ISl OCYILECTBICHUS 00pa30BaTEIbHOTO

Inponecca 1o fMCuUIlInHe



1. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUY€eHHS MO JUCHUILTHHE,
COOTHECEHHBIX ¢ MUIAHUPYEMBIMH Pe3yJbTaTaMH OCBOEHHS
00pa3oBaTeIbHON MPOrpaMMbI
(c opuenmayueu Ha Kapmvl KOMNEMeHYuUll)

B pesynbrate ocBoeHuss 00pazoBaTENbHON MPOrPaMMBbl 00 YUYAIOIIUIACS TOJKEH
OBJIAJICTh CIEAYIOIIUMHU Pe3yabTaTaMu 00yUIESHUS 10 JUCIUTUINHE:

Kateropus ®opmupyemast Kon u HanmeHoBaHMe Pe3yabTaThl 00yueHus: no
(rpynmna) KOMIeTeHIu (¢ HHAUKATOPA JOCTHKEHHUS AMCUHMILTHHE
KOMIIETEHIHI| yKa3aHHeM KOJa) KOMIIETCHIM U
(npu
HAJIMYHHA
OIIK)

TTK-4.
CrocoOHOCTBIO
PUMEHSTh
OCHOBHEIE
eCTeCTBeHHOHay‘IHbIC
B3AaKOHBI U
3aKOHOMEPHOCTHU
[pa3sBUTHA
XUMHUYECKON HAYKH
[py aHATU3e
[1OJTyYEHHBIX
€3yJIbTaTOB

[1K-4.1. 35aTh: OCHOBHEIE 3TAIILI
Pa3sBUTHsI XUMUW; HAYYHbIE
TOCTIKEHHUS Hanboee
BBIJAOIIMXCS OTEUECTBEHHBIX U

3apy66)KHI)IX XHUMHKOB, UX BKJIaJ B

Pa3BUTHUC XUMUU.

3HATh: OCHOBHBIE ATAITBI
[Pa3BUTHUSI XUMUK; HAYYHbIC
InocTikeHus Haubonee
BBIJIAFOIIMXCSl OTEYECTBEHHBIX U
BapyOeKHBIX XMMHUKOB, UX
BKJIaJl B Pa3BUTHE XUMHH.

[1K-4.2. YMeTh: olleHNBaTh

XUMHUYCCKHUEC ITOHATHA U 3aKOHBI B

CJIOKHOM CUCTEME BO33PEHUN
COBPEMEHHOM XUMUHU

YMeTh: OlIeHUBATh
XMUMUYECKHE TTOHITHS 1
3aKOHBI B CIIOKHOH CHCTeME
BO33PEHUI COBPEMEHHOM
XUMUN

[1K-4.3. Bnazers: HaBbIKaMU
00s13aTeJIbHOr0 03HAKOMJICHUSI C
HPeIBICTOPUEH TOT0 WIX HHOTO
BOIIPOC MIOCTABJIEHHOTO B €T0
MIPAKTUYECKON HAyYHOU U
NeJarorndeckKoi AesITeIbHOCTH.

Bnaners: HaBBIKaMu
0053aTETFHOT0 03HAKOMIICHHS
C IPEABICTOPUEHN TOrO WU
MHOTO BOTIPOC MOCTABIIECHHOT'O B
€ro NpakTUYECKON Hay4HOU U

[earoruyeckomn AesiTeIbHOCTH.

2. Heab 1 MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPorpaMMbl

HGJ'IL HU3ydCHUA JUCHUILUIAHBL —

JOCTAaTOYHBIX Bpra6OTKI/I

TSt

SICHOI'O

dopMupoBaHue y CTYAEHTOB
NOPEJICTaBICHUS O

3HAHUM,
COBPEMEHHOM

€CTeCTBEHHOHAY4YHOH KapTUHE MHpa KaK OCHOBE IEJIOCTHOCTH M MHOT000pasus
IPUPOJBI, OBIAJEHHs HaydyHOW H (unocockoil Merononorue u (GopMUpPOBaHUS
HaBBIKOB €€ IPUMEHEHHsI B CBOEH NPO(eCcCHOHATIBHOM e TeIbHOCTH.

JucuumurHa « KoHIenuum coppeMeHHOro ecTeCTBO3HAHUS» OTHOCUTCS K
eapuamu6Hol 9acTu.

JucuumuivHa u3ydaeTcst Ha 2 Kypce B 4 cemectpe.

Jlisi OCBOEHUS JMCLUIUIMHBI HEOOXOIMMbI KOMIETEHIMH, c(OpMUPOBAHHBIE B
pamMKax U3y4eHUs CIEAYIOIUX TUCLUIUIAH:
Jl1s 0CBOEHMSI TUCIMIUIMHBI HEOOXOAUMbI KOMIIETEHIIMH, c(pOpMUPOBAHHbBIE B paMKax
U3YYEHHUs CIEAYIOIMNX JUCUUIIINH:
b1.0.03 punocodus,
B1.0.29 o6mias xumus,
b1.B.Z1B.01.02 uctopust u METOI0JIOTHUS XUMHUH




C noruyeckoid M COAEPKATETHLHO-METOJAWYECKOW T. 3. 3TO HEOOXOAMMO IS
IIOHMMAaHHMsI ITANlOB CTAHOBJICHUS U Pa3BUTHUSI COBPEMEHHON HayKH, KJIIFOUYEBBIX TEOPUH,
JIeKAIIUX B OCHOBE COBPEMEHHOT'O €CTECTBO3HAHUSL.

3. Coaepxxanue padoueii nporpaMmbI (00beM AUCHUIINHBI, THIIBI M BU/bI

Y4eOHBIX 3aHATHI, Y4eOHO-MeToAnYecKoe odecrnedeHne caMOCTOSATeIbHOMI
padoThI 00yUYaKOIIUXCS)
Conepxanue padbodeil mporpaMmel npesctasiieHo B [Ipunoskennn Ne 1.
4. DoHJ OLIEHOYHBIX CPEACTB MO AMCHHUILJINHE

4.1. IlepeyeHp KoMIeTeHINH ¢ yKa3aHHeM ITanoB uX ¢opMHUpPOBaHKs B polecce
0CBOeHHA 00pa3oBaTe/IbHOI MporpaMMbl. OnucaHue noka3arteseil U KpuTepres
OLICHUBAHMS KOMIIETEHIMI HA PA3JIMYHbIX ITanax ux (popmupoBanus,

Kon u popmynupoBka KOMIETEHIIMH

OIMHCAHHUE€ HIKAJI OIICHUBAHUA

IIK-4. CnocoOHOCTbIO TPUMEHSTH OCHOBHBIE E€CTECTBEHHOHAy4YHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS XUMHUYECKOW HAYKH MPH AHAIIN3E MOJYYEHHBIX PE3YIbTATOB

Kon n PesyabTarsl Kputepuu oniennBanus pe3yabTaToB 00ydeHUsI

HAaUMECHOBAaHUEC oﬁyqennﬂ o

I/IHIII/IKaTOPa AUCHUIIJINHE

JOCTHKEHU S He 3aureno 3auTeHo

KOMIIETEeHIIMH
IIK-4.1. 3uare: | 3HaTh: He 3naer o0mmx Croco0eH K
OCHOBHEIE OCHOBHEIE XUMHWYECKUX TIOHATHH | TPaMOTHOMY
STambl Pa3BUTHS | 3TANbl PA3BUTHUS | M HE YMEET MIPUMEHSITh | PACTIPEICTICHUIO

XUMUH,

XUMUH;

3aKOHBI K PCHICHUIO

BPEMCHHU U paCCTaHOBKEC

Hay4HbIE Hay4yHbIE MPOCTBIX 337a4 I10 IIPUOPUTETOB B
JOCTHKECHUS JOCTHKEHHS XUMUU BBITIOJTHEHUH PAOOTHIL.
Haubomee Haubosee
BBIJJAIOLIUXCS BBIJJAIOLIUXCS
OTEYECTBEHHBIX | OTEYECTBEHHBIX
u 3apyOexHBIX | U 3apyOeKHBIX
XUMHKOB, UX | XUMUKOB,  HX
BKJIa/]1 B | BKJIaJ B
pa3BUTHE XUMHUH | pa3BUTHE

XUMUU.
IIK-4.2. YmeTs: | YMeTh: He crtpemutcs | Konrponupyer
OLICHUBATh OILICHUBATh BBIMOJIHUTE ~ paboTy | hakTopbl,  CrOCOOHBIE
XUMHYECKHE XMUMHYECKHE Ka4yeCTBEHHO, HE | IIOBJIUATH
MOHSTHS U HOHATHS U 3pPeKTUBHO Ha BBINOJIHIEMYIO
3aKOHBI B 3aKOHBI B noxoupaer pabory,
CIIOKHOM CIIOKHOU HEo0X0/IuMbIe pU HEOOXOIUMOCTH
CHUCTEME CUCTEME METO/IbI KOPPEKTHPYET CBOU
BO33pECHUI BO33pECHUI JIEACTBUSA
COBPEMEHHOM COBPEMEHHOM
XUMUU XUMUHU
IIK-4.3. Bnaners: He cnocoOeH | [Toka3piBaeT yBepeHHOE
Bnaners: HaBbIKaMU 3¢pPeKTUBHO BJIQ/ICHUE 3HAHMSIMH BO




HaBbIKaMU 0053aTENIbHOTO | MCIOJIb30BaTh  CBOM | MHOTHUX  HalpaBJICHUSX
0053aTEIbHOTO | O3HAKOMJICHUS C | 3HAHUSI B HAYYHOW | XMMHUYECKOTO aHaN3a
O3HAaKOMIJICHHUS C | IIPEABICTOPUEN | AEATEINBHOCTH
MPEABICTOPUEN | TOTO MIIM UHOTO
TOTO UJIM UHOTO | BOIIPOC
BOIIPOC IIOCTABJIEHHOTO
IIOCTABJICHHOTO | B €T0
B €T0 IIPaAKTUYECKON
IIPAKTUYECKOU Hay4HOH U
Hay4HOU U IeJaroru4ecKkon
IIEJarOTUYECKOM | NeATENBHOCTH
JESITENbHOCTH.
Kputepusimu  oneHuBaHus sBISAIOTCA  Oajiibl, KOTOpPbIE  BBICTABISIOTCS

MpenogaBaTesieM 3a BUABI JIEATEILHOCTH (OILIEHOYHBIE CPENICTBA) M0 UTOTAM W3YYCHHS
MOJyJie (pa3aesioB JUCHMIUIMHBI), TIEPEUMCICHHBIX B PEUTHHT-IUIAHE TUCIUTIIUHBI
IIIxans1 OIeHUBAHUS:
ot 0 10 59 GamIoB — «HE3aYET»;
oT 60 m BBIIIIE — «3aUeT.




4.2. TunoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, He06X0)II/IMI>Ie AJIsi OHCHKH
3HaHHﬁ, yMeHHﬁ, HaBBIKOB M OIIbITA JEATECJIbHOCTH, XaPAKTECPU3YIOLIUX ITAIIbI
(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUs 06pa30BaTeJ’le0ﬁ nporpaMmmabl.
MeToauueckue MaTepualbl, ONpeac/JIsaoIue nmnpoueaypbl OHCHUBaAaHUS 3HaHI/II7[, yMeHHﬁ,
HaBBIKOB U ONIBITA T€ATC/IbHOCTH, XaPaAKTECPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/IH

KOMIIeTEeHLIM i
Kon n HammMeHOBaHUe HHAUKATOPA Pe3yabTaThl 00y4eHUs M0 OueHovHbIe
JAOCTHKEHUS] KOMIIETeHIIHH JUCHMILINHE cpeacTBa
[1K-4.1. 3HaTh: OCHOBHBIE 3TAIIbI 3HaTh: OCHOBHBIC 3TaIlbl pa3BUTUS  [Peghepam.

pa3BUTHUS XUMUH; HAYYHbIE
JIOCTH KEHHST HanOoJiee BBITAIOIIMXCS
OTEYECTBEHHBIX U 3apyO0eKHBIX
XUMHKOB, HX BKJIaJ] B Pa3BUTHE
XUMHH.

XUMHU, Hay‘-IHI)Ie JOCTHIXXCHUA
HanOoJiee BLIJAIOIINXCS
OTEUECTBEHHBIX U 3apyO0eKHBIX
XHUMHKOB, UX BKJIaJl B pa3BI/ITI/IC
XHUMHUU.

Unoueuoyanvhuiil,
ePYnnosotl onpoc

[1K-4.2. YMmeTh: o1ieHHBaTh
XUMUYECKUE TTOHATUS U 3aKOHBI B
CJIOKHOM CHUCTEME BO33PEHUI
COBPEMEHHOUN XHUMUU

YMeTh: OIICHUBAaTh XUMHWUYCCKHUE
TTOHATHS M 3aKOHBI B CII0KHOM
CHUCTEME BO33PEHUN COBPEMEHHOMN
XUMHUHN

Peghepam.
Unoueuoyanvhoiii,
ePYnNnosotl onpoc

T11K-4.3. Bnagetb: HaBbIKAMU
00513aTEIHHOT0 03HAKOMIIEHUS C
MIPEIBLICTOPUEH TOTO MIIK UHOTO

BraneTts: HaBBIKAMH 00A3aTEILHOTO
03HAaKOMJICHHUSI C TIPEBICTOPUEN TOTO
WJIM UTHOTO BOTIPOC TIOCTABJICHHOTO B

Peghepam.
Unoueuoyanvhoiii,
epYynnosotl onpoc

€ro NpakTHYECKOW HAYYHOU U
NeAarOTUYECKON JESATEIBHOCTH.

BOIIPOC MIOCTaBJIEHHOIO B €r0
MPAaKTUYECKON HAYYHOU U
MeJarornyecKoil e TeNbHOCTH.

4.3. Peiimunz-nnan oucuyuniunnl

(npu neodoxooumocmu)

Pelitunr—mian JAUCHUILIMHBI IIPEACTABIICH B IIPUJIOKCHHUU 2.

Tembl pedepaToB
1o guciuiuinie KoHuenmmum coBpeMeHHOro ecTecTBO3HAHUSA
(HaMMEHOBaHUE JTUCITUTUTHHBI)

1. Jlornueckas wuHpopMamms u mnpoOiieMa <«IBYX KyJIbTyp» — €CTECTBEHHBIX HAyK H
I'YMaHUTApHOTO 3HAHMSL.

. AHTPOITHBINA TIPUHIUIN U PU3NYECKUE KOHCTAHTHI.

. HayuHplii 3aKOH M 11€71€c000pa3HOCTb.

. [IpyurHBI MOMYIAPHOCTH ACTPOJIOTUH.

. ParioHanu3M U MUCTHIIM3M B IO3HAHUU NPUPO/IBL.

. Pa3BuTHE HAayKN U Hay4HbIE PEBOIOLNH.

. OCOGeHHOCTH MaTeMaTHYECKOTO MOJICIMPOBAHMS OMOJIOTHUECKUX MPOIIECCOB.

. 'mnoTe3bl 0 BOSHUKHOBEHUH KU3HH.

. PazBuTHE 5BOJIIOLIMOHHBIX UJIEH B HAyKax O KUBOI MPHUpPO/IE.

10. DBomorst 6uocdepsl, ee pecypchl U Ipeaesbl YCTOWIHMBOCTH.

11. Konnenuus ycToi4MBOro pa3BUTHS.

O 03O DN =~ W



12. TIpoGieMbl 1 IEPCIIEKTUBBI ATOMHOM SHEPT€TUKH.

13. Yuenue Bepnackoro o Hoocepe 1 COBPEMEHHOCTb.

14. uBunu3anus Ha MyTIX MOMCKA UI€aTbHON SHEPreTUKU OyIYILETO.
15. NadopMaIlimoHHO-?HTPOTIUIHBIE CBOWCTBA COLUAIBHBIX CUCTEM U YIIPABICHUE UMH.
16. BO3M0KHOCTH 3KOHOMHOI'O PACX0I0BAHUS SHEPTUU.

17. I'eHHas MH)KEHEPUS: COBPEMEHHBIN ATarl, IPoOIeMbl U IEPCIIEKTUBBI Pa3BUTHSL.
18. ITpoGseMbl co3aHMS HCKYCCTBEHHOTO HHTEIUICKTA.

19. UcTopus 0ocBOCHHSI aTOMHOM YHEPTUU

20. JIazepbl ¥ X IPUMEHEHHE.

21. Hoctmwxkenus 6uosnoruu B Havasie XXI Beka.

22. IlpuponHble cuCTEMBI HAa TPaHU Xaoca U Mopsiaka.

23. deHoMEH caMOOpraHU3alllK B PUPOJIE U OOIIECTRE.

24. CuMMeTpusl B IPUPOJIE U UCKYCCTBE.

25. JlocTH>KEeHHsI KOCMOHABTHKY M HAPOJIHOE X035 CTBO.

26. [IpunoxxeHust TEOpUM KaTacTpod B €CTECTBOZHAHUH.

27. UoaMBUyalbHOCTD Y€JI0OBEKA: BIMSHNUE HACIEICTBEHHOCTH U CPE/IbI.
28. KnnoHupoBaHue: Hay4yHbIM U MOpPaIbHBIN aCIIEKTHI.

29. MoJiekyJIIpHbIE OCHOBBI SMOIIMOHAIBHBIX COCTOSIHUM YEeIOBEKa.

30. ConHe4YHO-3EMHBIE CBSI3M U UX BIMSHUE HA YEIIOBEKA.

31. OGcykeHrEe TEOPHl MPOUCKOKICHHUS YSIIOBEKA.

32. MoaenupoBaHHe 0OIIECTBEHHBIX MTPOIIECCOB.

Kpumepuu oyenxu (6 bannax):

- 25 GaJITIOB BBICTABIISETCS CTYJCHTY, €CITU CMYyOeHm NOJIHOCMbIO PACKPbLL mem) pedhepama,
OaHbl pazeepHymuvle OMeemsl Ha 8ce NYHKMbl COO0ePHCaAHUsL pedhepama, npoOeMOHCMPUPOBAHO
3HaHUe MepPMUHONO02UU, OCHOBHbIX MOMEHMO8, YMEHUEe NPUMEHIMb meopemuiecKkue sHanus npu
8bINOIHEHUU NPAKMUYECKUX 3a0aHUll. 3aKknouenue (661600bl) packpuiearom cyms pabomoi. Cnucox
Jumepamypul He MeHee 15 cO8peMeHHbIX UCMOYHUKO8. YHUKAIbHOCMb NpU NpO8epKe Ha
anmunaaauam He menee 65 %,
- 15 GaysioB BBICTABIISAETCS CTYACHTY, €CIIU CMYyOeHm umeem Hebolbulue HemoyHOCMU 8
packpelmuu memvl pegpepama, 0aHvl NOJIHbIE OMEEmMbl He HA 8Ce NYHKMbl CO0epAHCcaHus peghepama,
NPOOEMOHCIMPUPOBAHO 3HAHUE MEPMUHOTIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHAMb
meopemuyecKue 3HaHUs NPU 8bINOJIHEHUU NPAKMUYecKux 3a0anuti. 3axitoueHue (6b1600bl)
packpueigarom cyms pabomsl. Cnucok aumepamypsi e metee 10 cospemenHbIX UCOYHUKOS.
Yuukanonocms npu nposepke na anmuniazcuam e meree 65 %,

- 5 6anIoB BHICTABIAETCS CTYACHTY, €CIIU CHYOeHm HenoIHOCMbIo pACKpbLl memy peghepama,
OaHbl HENOJIHbIe OMBEMbL He HA 6CE NYHKMbL COOEPACAHUS pedhepama, NPOOEeMOHCMPUPOBAHO
3HAHUE MEPMUHONLO2UU, OCHOBHBIX MOMEHNO8, YMEHIUe NPUMEHIMb MeopemuiecKue 3HaHus npu
8bINOIHEHUU NPAKMUYECKUX 3a0aHUll. 3aKntoueHue (661600bl) He NOJHOCHbIO PACKPbIEAIOM CYMb
pabomol. Cnucox aumepamypul He MeHee 5 COBPEMEHHBIX UCTOYHUKOS. YHUKAIbHOCHb Npu
npogepke Ha anmuniazuam He meree 65 %;

- 0 GansioB BBICTABISETCS CTYAEHTY, €CIIH Crmyoenm He NOJIHOCMbIO PACKPLLL meMy pedpepama, He
OaHbl paseepHymuvle 0meenvl Ha OONbULUHCTNBONYHKINOE COOePICAHUs pedhepama, He
NPOOEMOHCIPUPOBAHO 3HAHUE MEPMUHOLO2UU, OCHOBHBIX MOMEHMOB, YMeHUe NPUMEHMb
meopemuyecKue 3HaHUus NPU bINOIHEHUU NPAKMUYECKUX 3a0anull. 3axnoyenue (b1600bl) He
packpuvisaiom cymo ucciedosanus. Cnucox aumepamypul menee 15 cospemennbix UCmOYHUKOS.
Vuuxanvnocmo npu nposepke na anmuniazuam mernee 65 %.



Bonpocs! 1511 KOHTPOJIBHBIX padoT
1o aucuuiuiiie KoHuenuun coBpeMeHHOro ecTecTBO3HAHMS

(HauMeHOBaHUE JTUCIUTUTHBI)

Bapuanr Ne 1

1. Jlaiite o0myro xapakTepucTHKy coctaBa ConmHeuHOM cuctembl. Ha3oBuTE BUIAMMBIE MPOCTHIM
IJ1a30M IUTaHeThl. YTO Takoe «acTpOHOMHUYECKas €JUHHIA» JIMHBI, U yeMy oHa paBHa? KakoBsl
opbutsl 1aaHeTr? MOTyT JM IJIaHEThl CTOJKHYTHCS TPH CBOeM JABIWXKeHHH BOkpyr CosHma?
Onenure, Ha KakoMm cpeaHeM pacctossHud oT CosHia HaxoauTcs MepKypHil, eciiu ero nepuoj
oOparenus pasex 0,24 3eMHOr0 roga?

2. OcHOBHBIE 3aKOHBl KJIACCMYECKOM MEXaHUKM MaTepuaibHOM  Touku. Kak Moxenupyercs
cUCTeMa, cocTosillas M3 ABYX M Oosiee MarepuanbHbIXx Touek? IlpuBenurte mpumepsl 3anad, B
KOTOPBIX MOKHO CUMTATh 3€MJII0 MaT€PHAJIbHON TOUKOMH, @ B KAKUX — HEJb34.

3. Uto Takoe «sJiepHas SHEPTUs» U «siaepHas peakiuus aeneHus»? Kak cBs3pIBaloTCS HYKJIOHBI B
anpe atoma? Kak onpenensercss sHeprus UX CBsI3H, U OT Yero oHa 3aBucuT? Kakue nepcrneKkTuBbl U
po0JIeMbl SHEPTETUKH CBSI3aHbI C PEAKLIMSIMHU JIeNIeHus saep?

4. TlosicHUTE 3BOJIIOLHUIO MOHIATHHA «aTOM», «MOJIEKYJIa», «XUMHUYECKUN AIEMEHT» U «XUMHUYECKOe
coenuHeHue». [losicHUTE MOHATHE XUMHUYECKHX CBsi3ed M mpuBenute npumMepsl. KakoBa poib
SHEprud MW HHTpONHM Mpu oOpa3zoBaHMM Mojekyna? Kakue XuMuyeckue CBSI3H SIBISIOTCS
OTIPEEIAIONIMMU B KOH/IEHCUPOBAHHBIX cpeax?

5. OnummTe MOJeNb UJIeaIbHOTO ra3a U MpUBEAUTE €ro ypaBHeHHE cocTosiHUs. Kakas BennunHa
SIBJISIETCS. MEPOU CpeHEN KNHETHYECKON SHEPTUHA MOJIEKYIT?

6. Ilosicaute cyth runotesbl Jlyn ae bpoinsa. Kak oHa Oblia SKCIIEpUMEHTAIBHO MOATBEPIKICHA,
KAaKO€ 3HA4YeHHE JUIsl €CTECTBO3HAHMS MMEET MCIIOJIb30BAHUE KOPIYCKYJISPHOBOJHOBBIX CBONCTB
BemiectBa? UTo y3HaIM O KMBOM MaTE€pUU C MOMONIBIO SJIEKTPOHHOTO MHUKpockomna? OUeHUTh
JUTMHY BOJIHBI 3JIEKTpOHa ¢ sHeprueit 20 3B.

7. Tlpouecc ¢orocuHTe3a M €ro 3HadueHWe B ucTopuu 3emid. CpaBHHUTE KJIETOYHOE IbIXaHUE U
dboTtocunTes. Kak MeHsmace atmocdepa 3eMiii B X0/1€ €€ IBOTIOIN?

8. Packpoiite nmonsatue «ouocdepa», ykakure ee PyHKIHU U XapakTepuszyhTe ee oOosouku. Kak
9T0 ToHATHE ObuTO TmepeocMbicieHo B.M.Bepnanckum? Korma y 3emnu mosiBuiiack 6uocdepa?
Onumure yenoBeKa Kak KaueCTBEHHO HOBYIO CTYIIEHb pPa3BUTHUSI OMOC]EpHI.

9. Iosicuute, uto Takoe BceneHHasi, KakoBbI €€ pa3Mepbl, Kakue OOBbEKThl €€ COCTABIISAIOT U KaKue
MOJIENH pa3BUTHU BceneHHON N3BECTHBI.

10. Kax ¢popmupoBaioch npeactaBieHue 0 KpUTEPUH HCTUHHOCTH 3HaHHA? UeM OTIM4aeTcss METOT
lanunes or Meroma Apucrorena? UYeM OTIMYaeTCsl €CTECTBEHHOHAYYHbIW MOJAXOJ  OT
¢dunocodcekoro?

Bapuant Ne 2

1. 3aKOH COXpaHEHHUsI MMIIYJIbCa B KJIACCUUECKOM MEXAaHHKE U CBS3b €r0 C 3aKOHOM JIMHAMHKHU
Herotona. IIpumep ucnonb3zoBaHus 3TOro 3aKOHa coxpaHeHus. Kak oH cBs3aH cO CBOWCTBAMU
MIPOCTPAHCTBA-BPEMEHH, U TIOUEMY ITOT 3aKOH (pyHIaMeHTaneH?

2. Cytb 3akoHOB Kemuiepa u uX CBSI3b ¢ 3aKOHOM BCEMUPHOTO TATOTE€HUs. Hackosibko mpuMeHnMa
MoJenb, npuHsaTas Hetotonom? Onpenennre maccy CouHIla, €CIU U3BECTHO, UYTO 3€MJISl IBUIKETCS
BOKPYT HEro co ckopocThio 30 kM/c Ha cpeHeM paccTossHUU 150 MITH KM.

3. Pouib u3MepeHuil B MOTy4€HUHU 3aKOHOB ecTecTBO3HaHUs. [loHsTHE 0 MeTpuueckolt cucreme. ['ie
Ha 3emJie MOKHO Haubojee MpuOIM3UThCA K LeHTpy 3emnn? Kak mamepunu pasmepsl 3emild,
Jlynsl, Connna? KakoB nuamna3oH pacctosiHuii Bo BeenenHoit?

4. KakoBa crerupuka MUKPOMHpA 10 CPABHEHHUIO C M3y4eHHEM Mera- u Makpomupa. [losicHuTte
MIPUHLUIIBI COOTBETCTBUS U JIOMIOJHUTEIBHOCTH.

5. Uro usyudaer TepmoauHamuka? UYTO Takoe «TepMOJUHAMUYECKAS] CHCTEMa», «PABHOBECHOE
coctostHMe»? OnpenenuTe MOHATUS «TEIUIOEMKOCTb» U «yAelIbHas TeIUIOeMKOCTh». Kak mo Hum
MO>KHO CYAHMTh O BHYTPEHHEHN CTPYKTYpE BellecTBa’?



6. Onumure, Kak pa3BUBAJIUCH IPEACTABICHUS O CBETE€, B KAKUX SBICHUSIX HPOSBISAIOTCA €ro
BOJIHOBBIE cBOicTBa? Kakoe siBieHHE TOKAa3bIBACT, YTO CBET — Nornepednas BoiaHa? Kak u keM Obu1o
II0Ka3aHO, YTO CBET €CTh NIEKTpOMAarHuTHas BojHA? Eciau npu OTpa’k€HUH OT TOPU30HTAJIbHOU
CTEKJISIHHOW IUIACTUHKU COJIHEYHBIM JIyd OKa3aJcsl IUIOCKONOJISPU30BAHHBIM, TO KakoBa Oblia
BbicoTa CoJIHIIa HAJl TOPU3OHTOM?

7. Pa3Butne wuael sBomronMM  BUAOB. JlOKakuTe, UYTO €CTECTBEHHBIM OTOOp sABIsAETCS
HaIpaBJIAIOMUM (PakTOpoM 3BoJrOLKU. CONOCTaBbTE MOHATUS IIOMYJISLUA» U «BUIY.

8. KakoBbl 0cOOEHHOCTH CTpOeHUS W (PYHKIMHU siApa KIETKH M muroruiazMel? Onumute GyHKIUN
KJIETOUHBIX MeMOpaH. UTo Takoe «MOHHBIN Hacoc»?

9. llosicHure noOHATHE «coJIHEYHass aKTHBHOCTHY». Kakue mnpoueccel Ha CoJHIE CBsI3aHbBl C
apieHnsMu Ha 3emuie? Kak pacnpenensercs Ha 3emiie cosiHeyHasi 3Heprusa? Hackonbko MOXHO
CUMTATh 3eMJII0 TEIUIOBOM MamnHOW? J[aliTe MOHSATHE O HEMIHTPOIHUU COJTHEYHOTO U3ITYUECHHUS.

10. JlaiiTe NOHATHE «HAYYHOU KapTUHBI MUPA» U NPUBEIUTE PUMEPHI.

Bapuant Ne 3

1. Uto Takoe acTepoubl, TAE€ OHU PACIOJIOKEHBI, KAaKOBBI MX OpOUTHI M pa3mepbl? HazoBute
HauOosiee kpymnHbie U3 HUX. [lepuon oOpamenus [Inyrona paBen 250 3eMHBIX JIET, TaK KAaKOBO €ro
paccrosiHue oT CoHIIa U KaKylo 4acTh CBOET0O «T'0J1a» OH MPOILEN MOCJIE TOr0, KaK €ro OTKPbLIN?

2. TlosicHUTE TOHSATHUS «MOMEHT CUJIbI» U «MOMEHT MMITyJIbca ». B Kakux cucremax coxpaHseTcs
MOMEHT UMITYJIbCa, TOYEMY ITOT 3aKOH TOXKE OTHOCST K pa3psily «BETUKUX 3aKOHOB COXpPaHEHMsSD)?
JlaliTe mpuMepsbl €ro UCMOJIb30BaHMS.

3. Uto Takoe paJuOaKTHBHOCTH (€CTecTBeHHasi U McKyccTBeHHas)? Kak ucnonb3oBaHuE SBIECHUI
PaZMo0aKTUBHOCTH MO3BOJIMIIO OCYLIECTBUTh MEUTY AJIXUMUKOB?

4. Onpenenute paanyc JIyHbl, €ClM U3BECTHO, YTO BUAUMBIN yrioBoil quamerp JlyHbsr 30 yrioBbIx
MUHYT, pacctostHue 10 Jlynel 384 Teic. kM. Kak onpenensioT paccrosiuus a0 3Be3a? Urto Takoe
«mapajlake» M «3Be3niHas BennurnHay? Kak ouenwnn pazmep ["anakrrku, Beenennoi?

5. TlosicHuTE NPUHLHKIT HEONPEAEIICHHOCTH, MOHATHS NETEPMHHM3MAa M HHIaeTepMuHu3Ma. Kax
W3MEHWINCH TPEICTABICHUS O CiIydalHOM U 3akoHoMepHOM? I[losicHUTE poib HU3MEpEeHHUs U
nmpudopa B KBAHTOBON MeXaHUKE.

6. UTo Takoe «Hauajga TEPMOIUHAMUKIY, UICATBLHBIN U PeAIbHBIN MUK, KOA)(DUIIMEHT MOIe3HOTO
JNEUCTBUS TEIUIOBBIX MamMH? B 4emM cOCTOUT CyTh Hadajl TEPMOAMHAMHUKH M CIOPA O «TEIIOBOU
cMmeptu BeeneHHoi»?

7. Haiite npeacraBieHHe O HAyYHOW METOJOJIOTHU U (POPMUPOBAHUM KPUTEPHs] UCTUHBI B pa3HOE
Bpemsi. Kakue MeToapl UCHOIB3YIOT B €CTECTBO3HAHMM M HACKOJIBKO OHHU JAIOT OOBEKTHBHbBIC
pe3yabTaThl?

8. Kak BO3HHMKAIOT CTPYKTYphI U3 Xa0ca B HEOPraHUYECKOU U KMBOU Marepusix? KakoBbl ycrnoBus
ux o00pa3zoBaHus, MPHUBEAUTE NpPUMEPbl M3 pa3HbIX oOnacTteil ecrecTBo3HaHUSA. YTO Takoe
CHUHEPreTHKa U KaKOBO €€ 3HaU€HHE ISl COBPEMEHHOM KapTUHBI Mupa?

9. OnummTe runoTe3bl NpoucxoxaeHus I1aHer ConHeyHOW cucteMbl. YeM J10Ka3bpIBaeTcs
eauHOBpeMeHHoe  mpoucxoxaeHue Tten  Comueunoid  cuctembl?  [losicaute  mpoOnembl
MPOUCXOXKACHUS U dBomomu 3emian. KakoBo crpoenue reocep? B uem cyTh rumnore3 TeKTOHUKU
TUTOC(EPHBIX TUIUT, Ipeiida KOHTUHEHTOB?

10. B yem cmbIcsT KOHLIENIIMM HOOC(EPHI, U KaKOB €€ HayuyHbIl crartyc? ONuIINTe, B Y4eM COCTOMT
rJ100aJIbHBIN HKOJIOTHUECKUI KPU3HC, KAKOBBI €r0 MPUYMHBI U NEPCHEKTUBBI PEOI0JICHHUS.
Bapuant Ne 4

1. JMaiite oOuryro XapakTepucTHKy komeraM. HazoBute Hamboisiee u3BecTHble M3 HuX. llepmon
obpamenus CarypHa Bokpyr Connua paseH 29,46 3emHoro roga, a Mapca — 1,88 3emnoro roga. Ha
kakoM paccrosiHuu ot ConHua Haxogutes CatypH, eciin Mapc ynajneH B cpeiHeM Ha 228 MIIH KM?
2. KakoBa npuumnHa cymecTBOBaHUs JIYHHBIX (a3 U 3aTMeHuil? Pacctosnus no JIyHbl MeHseTcs u3-
3a OTJIMYMA €€ OpOUTHI OT OKPY)KHOCTH B 3HAUMTENIbHBIX Ipezenax: B amoree — 405 ThIC. KM, a B
nepuree — 363 Teic. kM. KakoBa 6osbliast moigyoch JiyHHOH opoutel? [loueMy HaM BUHA JIUILb
onHa cropoHa Jlynsl? beia n coctaBieHa kapra oOoux nosymapuil JIyHbI, KTO U KaKk 3TO CMOT
crenarn?
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3. Maiite mpexacraBieHue o0 ONUCAHWM KOJIEOAHWH, MOJETH TapMOHHUYECKOTO OCLWUIATOpa U
HCI0JIb30BAHNU ITON MOJIENH. YTO TaKoe «KOT€PEHTHOCTDBY, «PE30HAHCY, «IOJIApU3ALUI»N?

4. KakoBsl Mozenu pa3Butus Bcenennoit? Kakue HaOmoneHHs MOATBEPIMIN MOJENb boJbiioro
B3peiBa? Kakue smnupuueckue NOATBEPXKICHUs pacmiupeHus BceenenHoi? Yrto o3Hauaer
«CTAalMOHAPHOCTH)» U «HECTALIMOHAPHOCTHY BeeneHHoi, KakoBa pUpoia PEIMKTOBOrO U3JIydyeHus?
5. Moaenu uneanbHOr0 W peaabHOro raza. Kakumu mnapamerpamMu OMHUCBHIBACTCS COCTOSTHUE ra3a?
Onpenenure Temmeparypy HUACaIbHOTO rasa, €Ccld CpelHssl KUHETHYecKass JHEprus
IOCTYTIATEIBHOTO JABHKEHNS €r0 MOJIEKyYI paBHa 7,87x1072L JTx.

6. [losicHuTe MOHATHS SHTPOINUHM U TEPMOJMHAMHYECKON BEPOSTHOCTH. B 4emM cOCTOUT MpUHIUIT
Bonbiivana, KakoBO 3HaY€HHE 3TOTO MPUHIIMIIA B COBPEMEHHOM €CTECTBO3HAHUU?

7. KakoBbl CTPYKTYpHBIE YPOBHU OPraHM3allMd MaTepUU, YeM OHU XapakTepusyrrtcs? UTo Takoe
«CHUCTEMHBIN MMOIX0/» U KAKOBHI €r0 OCHOBHBIE TTOHSITHUS B COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHE Mupa?

8. Kak ctpoutrcs TepMoauHAMUKA OTKPBITBIX cucTeM? I[losicHUTE NOHSTHE AMCCUIATHBHOMN
cTpykTypsl, o WU.Ilpuroxuny. Kakue sTanbsl MOXHO BBIJICIUTh B Pa3BUTHU CAMOOPTaHU3YIOIIUXCS
cucreMm? UeM oTiinyaeTcs COBpEMEHHas HayyHasi KapTUHA MUpa OT KIacCUYECKOM?

9. Uro Takoe «MyTrauus» U Kakue MyTrauuu ObiBaroT? Kak omnpenenuTs, 4To NpuOOpETEHHbIE
MIPU3HAKK HEe HacieayoTca? Kakue BUpl N3MEHYUBOCTH U3BECTHBI, B YEM MX CXOJICTBA M OTIUYMS?
OObsacHuTE, Kakasg (GopMa U3MEHUMBOCTH JAeT MCXOJTHBIA MaTepuas JIjsl €eCTECTBEHHOTO 0TOopa B
IpHUpOJIE.

10. TlosicauTe o0coOyr0 pPOJIb MaTeMaTUKH W MOJEIHMPOBAHUS B €CTECTBO3HAaHWU. YTO manm
YenoBeuecTBy pemeHus Ha OBM rinobansHBIX TporpaMm Mupa?

Bapuanr Ne 5

1. 3aKOH BCEMHUPHOTO TATOTEHUS W JOKA3aTeIbCTBA €ro CHpaBeaauBOCTH Ha 3emuie. OOBsiCHUTE
sIBJICHUE NPUIMBOB. OLICHUTE N3MEHEHUE CBOETO Beca IIPHU MEPEe3e C IKBATOPA HA MOJIIOC.

2. Ilonsitue o mMukpo-, Mera u Makpomupe. Kak usmepsitorcst paccrositHusg B Mukpomupe? Kak
MU3MeEpSETCsl BpeMs Ha nHTepBaiax,MeHbpmux 1c? Kakumu nmpubopammu?

3. Haiite mousaTre 00 0OpaTUMBIX U HEOOpaTUMBIX Tporieccax. [IpuBeauTe mpumepsl. Onpeaenure
MOHATHS «IMHAMUYECKUHN Xaocy, «OudypKauumny», «IUCCUIaTUBHbIE CTPYKTYPHI

B OKPECTHOCTH TOUKH OudypKaumy.

4. TlosicHUTE, KaK U3MEHWINCHh MPEACTABICHHS O IMPOCTPAHCTBE U BPEMEHM C CO3/IaHUEM TEOPUHU
oTHOcUTeNnbHOCTH. Kakumu pakTamu U SBICHUSMH 3TH IPEICTaBICHUS MTOATBEPKICHBI?

5. B kakux equHHUIaX U3MEpSIOTCS 3Heprus, padora M MomHOCTH? Kak 3Tu BelnMUYMHBI CBS3aHbI
MeXay co0oil W 4TO OHHM XapakTepu3yroT? CKOJIBKO BPEMEHH HYXKHO BBINOJHATH (U3NYECKUE
ynpaxHeHUs MOITHOCTHIO B 700 BT, 4T0OBI COpOCHTH CBO BEC 3a CUET YMEHBIIICHHS kupa Ha 450 T
(na pacmerienue 1 1 xupa pacxoayercst okoiio 40 k/Ix, a k.i.a. — 25%)?

6. Kakas vacTe TepMOIMHAMHYECKON CHCTeMbl Ha3biBaeTcs (a3oil naHHoro BemiecTBa? JlaiiTe
MOJIEKYJIIPHYIO KapTUHY MPOLECCOB MCIApPEHUsi U KOHJAECHcAaMHU. UTO Takoe HACBILIEHHBIN nap, U
KaKOBBI €ro cBoicTBa? OMUIINTE POJIb 3TUX MPOILIECCOB B 3eMHOM aTMocdepe.

7. OCHOBHOM 3aKOH paJuOaKTUBHOIO pacmaja U €ro craTucTuyeckuil cMmeici. Kak ompenensercs
BO3PACT apX€0JOTUUECKON HAXOIKH, HAILIEH TIJIaHEThI?

8. PackpoiiTe CyIHOCTh MUKpPO- U MakKpO3BOJIIOLMH, NPUBEIUTE MPUMEPHI JACHCTBYIOIIMX B HHUX
nporeccoB. KakoBbl JOKa3aTenbCTBA 3BOJTIOLMHM OPraHUYECKOro Mupa’?

9. Kak mpoucxoautr oOMEH BELIECTB U JHeprued B KuBOMl kieTke? YUem OH OTIMYaeTCs OT
0OMEHHBIX MPOIIECCOB B HEXKHUBOM MpHpoie?

10. Yto noHuMaeTcs MOJA TMOHSATUEM «3aKOH MpUpoab»? Uem OTauyaeTcsi 3aKOH MPUPOIBI OT
3aKO0HA, YCTAHOBJIEHHOTO TOCY/1apCTBOM?

Bapuant Ne 6

1. TlpuBeaute [0Ka3aTeNbCTBA CHPABEMJIMBOCTU 3akoHa TiAroteHus Hpiorona B CoaHedyHOM
cucreme. Haliaure yckopenune cBoOoHOTO TazeHus Ha JIyHe u oneHuTe cBoi Bec Ha JlyHe, 3Has,
4yTO ee Macca B 81 pa3 MeHbllIe, yeM y 3eMIIu.
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2. TlosicHUTe, YTO TaKOE «TajlaKTUKa», KaKOBBI WX (OpMBI U cTpoeHue. Kak Ha3pIBaeTcs Haiia
ranaktuka? ['ne naxoaurcs ConHeunas cucrema B Heil? B kakux JIBM)KEHHSIX ydacTBYeT 3emilsi?

3. B ueM cymHoCTh BTOPOro Havaja TepMmoauHamMuku? [IpuBeaure 3HaueHUs! K.I1.J. AJIs TEIUIOBBIX
cranuuii. Ecnu map nmoctynaer Ha TypOuHy npu temmeparype +177°C, a okpyxarouuil Bo3gyx
umeer temneparypy +15°C, onpenenure MakCUMaIbHO BO3MOXKHBIH K.I1.J1. 3TOH MapoBOi TypOHHBI.
4. Pa3BuTHE IpeJCTaBICHUNA O CTpoeHUH aToMoB. KTo M Kak OTKpbLI 251eKTpoH? B Kakoil creneHu
aTOM IIOXOK Ha COJIHEUHYIo cuctemy? JlaliTe moHsATHE 00 3HEPreTUUYECKUX YPOBHIX U MEpexoaax.
Kak nonyuaercs criektp uziaydeHust aromos? Kak ycTaHOBMIM MaTepUaIbHOE €JUHCTBO MuUpa?

5. Xapakrepu3yiTe paclpoCTpaHEHHOCTh XMMHUYECKHUX 3JIEMEHTOB Ha 3emie U B ee Ouocepe. B
YeM MPUHITUITHAIBFHOE €IMHCTBO XMMUYECKOTO COCTaBa )KUBBIX OPTaHU3MOB M HEXKUBOU MPUPOIBI?
6. IlonsiTue paBHOBECHS B MEXaHWKE W CTaTHCTHYECKOW TepmoauHamuke. Kak Bemyr ceOs
MaKpOCHCTEMBI BAAJIHU OT paBHOBecus? [losicHUTE MPUHIKIT JIOKaJIbHOTO PaBHOBECHS.

7. Haiire oOIIyI0 XapakTEpUCTUKY >KUIKOTO COCTOsIHMS. Omnpenenute KapTUHY MPOLIECCOB INPHU
SIBJICHUSX KaMMJIIIPHOCTH, CMAaYMBAHUH, BS3KOCTH, TIOBEPXHOCTHOM HaTsDKEeHUU. Kak OOBACHSIOT
OO0JIBIIYIO TETUIOEMKOCTh BOJIbI, 00JIbIIIOE TOBEPXHOCTHOE HATSHKEHHE U CBOMCTBO KalMJUIIPHOCTH?
Kaxoe 3Hauenne uMeroT 3T 0COOCHHOCTH BOJIBI B )KUBOU MPUPOIe?

8. B uem cmbicn runortessl [InaHka o AMCKpETHOM XapaKTepe MCIyCKaHMs CBETa U €€ 3HaueHue?
Hackonbko OblH petieHsl Ipu STOM IPOTUBOPEUUS B TEOPUH TEIUIOBOTO U3ITy4YEeHUA?

9. OxapakTepusylWTe peaklud CHHTE3a S/Iep W YCIOBHUS WX OCYIIECTBICHHS. [ 7ie Takue yclioBuUA
uMerT Mecto B mpupoje? KakoBbl NepCreKTHBBI HCHOJIb30BAaHUS pEaKIUil cUHTE3a suep B
JHEpreTuxe?

10. OxapaktepusyiTe OMOTHYECKUA KPYrOBOPOT M OILCHUTE OMOCHEPHYIO pPOJIh XO3SHCTBEHHOU
JeSITEIbHOCTH YeJIOBEKa.

Bapuant Ne 7

1. Iosicuute moustue « Heprus». Kakue Buabl sHepruu Bbol 3Haere? B kakux cucremax oHa
COXpaHAETCS U KaK 3aKOH COXPAHEHMS SJHEPTUU CBA3aH CO CBOMCTBAMU IIPOCTPAHCTBABPEMEHHU?

2. Kakue aBUKEeHHS JIETJIM B OCHOBY KajJeHJaps, Kakue KaJleHIapy UCnoib3yroTcs? Onpenenure no
naHHbIM 0 JlyHe u 3akoHam Kersiepa BBICOTY CTallMOHAPHOTO CIYTHUKA (BUCAILIErO HaJ OJHOM
TeppuUTOpHUEH).

3. Kak onpenenunu Bo3pactel CoJiHila, 3Be3d, Bcenennoil? KakoB auana3oH BpeMEHHBIX
HMHTEpBaJIOB BO Beenennoil? Kak BoccTaHaBIMBAIOT SBOJIFOLUIO 3B€3117

4. Kakumu KOpIycKyJISIpHBIMU cBOMcTBaMU 00janatoT cBeT? IloscHuTe cMbICT MOHATHS «(HOTOHY.
Kakue siBnenus, 1 kakum 006pa3oM ObLTN 0OBSCHEHBI C MOMOIIBIO KBAaHTOBOU Teopuu cera? Eciu
($bOoTOH paccesyicsi Ha HEMOJBMKHOM 3JIEKTpoHE Ha yroia 90°, To yeMy paBHO M3MEHEHHUE JIMHbI
BoJIHBI poToHA? [Tovemy cBET MPOSBIISET CBONCTBA M BOJIHBI, U YaCTHIIBI?

5. Kak pa3BuBaioch y4eHUE 0 XUMHUUYECKHX Ipoueccax? Kak MOXKHO yCKOPUTh WJIU 3aMEJIUTh X0
peakuMy W KakoOBO IPOMBILUIEHHOE 3HadeHue 3toro? JlailTe mnpencraBlieHHE O XUMHUUYECKOU
KuHeTHke. Kak MOKHO CMECTUTh XUMUYECKOE PABHOBECUE U HAIIPABJICHUE PEAKIINU?

6. IloscHure 0COOEGHHOCTH MpEACTABICHUS O MPUYMHHOCTH B KBaHTOBOW MexaHuke. [louemy
OTpaHHYEHUE BO3JACUCTBUS HA MUKPOYPOBHE UMEET CMBICT ()yHIAMEHTAIBLHOTO 3aKOHA MPUPOIbI?
7. Kakue mporeccsl MoANEp>KUBAIOT «KU3Hb» 3Be3n? JlaiiTe mpeacTaBieHHE 00 SBOJIIOLMH 3BE3/I.
[Touemy cymecTBeHHa BeMunHa Macchl 3Be3/b17 KakoBa nepcrnektra 3Botounn CosiHua?

8. laiite mpencTaBieHue o $pa3zoBbIX Mepexoaax, MPUBEIUTE MpUMEpPHI (Ha30BBIX MEPEXOI0B PA3HBIX
TUTOB (po10B). UTO 32 SBIEHUS — CBEPXTEKYUECTh U CBEPXIPOBOAUMOCTH?

8. [laiiTe NOHATHE O HEOAAPBUHU3ME U CHHTETUUECKOW TEOPHUH SBOJIIOLINH.

9. Uto u3yuyaeT TeHEeTHKa, KaK OHa pa3BUBaach? UTO Takoe «TreH», «KOJOH», «HYKJIEOTHUIIbD»,
«HYKJIEMHOBBIE€ KUCIIOTBD)?

10. OnummTe npeaMeT W LEeNu ecTecTBO3HaHusA. Kakue sTambl Mpoluia €CTeCTBEHHOHAy4YHas
KapTHHAa MHpa B cBoeM pa3BuTuu? Kak BIMSAIOT HAa pa3BUTHE HAYKU BHEUIHWE W BHYTPEHHHE
¢dakropel? OrleHUTE pOJb HAYKH U TEXHUKA B COBPEMEHHOM MHpEe U B (QOpPMHUPOBAHUU
MOJUTUYECKUX B3IJISA0B.

Bapuant Ne 8
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1. Onpenenure NOHATHUS TEIJIOTHI U TeMIiepaTyphl. Kak CBs3aHbI 3TH BEJIMUMHBI, B KAKUX €IMHUIIAX
m3mepsitorca? Kakue npussaTsl wmkanel Temmneparyp? Kak omnpenenstor Ttemmeparypy cmecu?
KakoBa koHIIeHTpanus MOJIeKya B cTpaTocdepe Ha BoicoTe 30 KM, €M JaBJICHHE HA 3TOW BBICOTE
104 Ila, a Temnepatypa -20°C? KakoB cMBICII aOCOIFOTHOTO HYJISl TeMIepaTyp?

2. lloscHute mnoHATHE «MHEpLHUaANbHAas cuctema oTcuera». llpuBenurte mnpumepsl. Kakxosbl
OCHOBHBIE 3aKOHBI JIBIJKEHHUS B Takux cucreMax? Yem oTiMyaeTcss NPUHLUII OTHOCUTEIBHOCTH
lanunest oT mpuUHLMIIA OTHOCUTENbHOCTH OiHINTENHA? Kak ocyliecTBiseTcss NpeeMCTBEHHOCTh
WO U KOHIEIINNA?

3. B uem cocrout a¢dexr [doruiepa u kakoBa ero poJib B ucciaenaoBaHuu 3Be3n, Beenennoit. Kak
YCTaHOBMJIM M U3MEPUIIN CKOpPOCTh BpalieHus: CosHLa BOKpYr cBoel ocu?

4. KakoBbl HCTOYHHMKH 3Hepruu 3Be3n? [laiite mpeacraBieHue o0 IBOMONUUA OOBIYHBIX 3BE3Il U
KpacHbIX TMTAaHTOB M TOSCHUTE IPOLIECCHl, MPOUCXOAsIINE B HMX Heapax. KakoBa mepcrekTuBa
sBomonuu ConHua? OueHuTe poJib (yHIAMEHTAJbHBIX KOHCTAHT M B3aUMOJEHCTBUH B XOJ€
sBOIIONMH. B 4em cyTb aHTponHOro npuHImna?

5. Kakue enquHUIBI H3MEpEHUsl pacCTOSSHUM MPHUHATHI B Meramupe? Uto o3Havaer TOT (akT, 4To JI0
ommwkaimen 3Be3nbl llentaBpa paccrosinue 4,35 cB. 1.7 [lpunumas nomnepeynuk CoTHEUHOM
CUCTeMBbl B 12 MIpI. KM, OLIEHUTE, KaKyl0 JOJI OH COCTaBIS€T OT pacCTOSHUA A0 Ompkaiieit
3BE3/Ibl.

6. Kto u xorga noctpoun mozaens ctpykrypbl JJHK? Kakue paznosuanoctu PHK, B yem 3Hauenue
Kaxaon u3 Hux? Kak mpoucxomurt neneHue kietok, sapa u JIHK? Kak peanusyercsa cucrema
BOCITPOM3BO/ICTBA HA MOJIEKYJISIPHOM YpPOBHE?

7. Tlosicaute mpoluecchl B pacilaBax M pactBopax. Ilouemy mnpu pacTBOpeHHMH OOBIYHO
TeMrneparypa nonmwkaercsa? KakoBel ocoOeHHOCTH pacTBOpeHUs B Boje? Kakyro posbs urparmTt
ruapoduIbHbIe U THAPOGOOHBIE TTPOLIECCHl B KUBBIX opranm3Max? 8. Kakue THIBI CBs3ell nMeEroT
MecTo B Kpuctaiiax? Korja BO3HUKaeT MeTaJlsinueckas CBsi3b? JlaiiTe mpeacTaBieHHE O

TEOPUU METAJIOB, OJYIIPOBOJHUKAX, TUIJIEKTPUKAX U U30JIATOpax.

9. IlosicHuTe MOHATHE «HAYYHOU PEBOJIIOLMN» U «HAYYHO-TEXHUYECKON peBostouumny. [IpuBenure
npuMepsl. KakoBbl OCHOBHBIE AOCTHXKEHUs U TTpobnembr HTP?

10. JlaiiTe ompeneneHne «IKOCUCTEME» U «TpoduueckoMy ypoBHIO». [losicHUTE, KaKk TIPOUCXOIUT
nepeiaya SHEPruu BBEPX MO TPOPUUECKUM YPOBHSIM IKOCUCTEM.

Bapuant Ne 9

1. IToneBas popma marepun. OyHAaAMEHTAIBHBIC THIIBI B3aUMOICHCTBUA B ¢usuke. [louemy oHu
TaK Ha3bIBAIOTCS U B KaKHX JIMalla30HaX BPEMEHHU U NMPOCTPAHCTBA MPOSIBISIIOTCS. HAUOO0JIee CUIIbHO?
2. XapakTepusyiTe TMCKPETHOCThL M HeNpepbIBHOCTH MaTepuu. Onpenejursb JAJUHY BOJHBI
3JIEKTPOMATHMUTHOI0 W3JIyYE€HHUsI, SHEPIHs KBAHTAa KOTOPOTO paBHA HHEPIrUU IOKOS 3JIEKTPOHA.
Macca nokos 31meKkTpoHa pasHa 9,1x1073! kr.

3. Onummure CHeKkTp 3IEeKTPOMArHUTHOrO u3iyueHus. Kak Obumd OTKpBITHI HMH(pakpacHoe u
yIAbTPaQHOIETOBOE U3TYUCHHUE, PEHTTEHOBCKHUE JTyqn?

4. Kakue 4acTUIbl COCTABISAIOT AP0 aTOMa, KaKOBBI €ro pazmepbl? Kak 3To ObIJI0 ycTaHOBIEHO?

5. Omumute momudukauuu yriaepona. Ilouemy cTonp MHOrooOpas3Hbl COeIWHEHUs yriepoaa?
Kakue ocobeHHOCTH CTpOeHUs aToMa YIiiepo/ia ONpeIeid €ro pojb B )KUBOH npupoe?

6. [aiite monsitue BHyTpeHHeW sHepruu. Kakue BuIbI BHYTpeHHEH »Hepruu Bbl 3Haere? Kak
M3MEpPSIETCSl BHYTPEHHSS Heprusi? B ueM CylHOCTh MepBOro Hayaia TePMOAMHAMUKH?

7. UYro Takoe (azoBOoe paBHOBECHE, IIE€perpeTas >KUIKOCTb, IPOLECCHl CyOIuManuu |
necyonumaruu? Onummute GU3NYECKyr0 KapTHHY Tnpoliecca kKumneHus. Kak 3aBUCUT TOUKa KUIIEHUS
OT BHeEIIHero Aasienus? [IpuBeante npuMepsl MposBICHUS 3TUX MPOLECCOB B IPUPOJE.

8. Oxapakrtepu3yiite crtpoeHne u Ouonornueckoe 3HadeHne ATD, mouemy AT® Ha3bIBaOT
OCHOBHBIM UICTOYHUKOM SHEPTUU B KIETKE?

9. OcHoBHBIE BBIBOJABI yuyeHHs Bepnaiackoro o Ouocdepe. OxapakTepusyiiTe MNOHATHS
«QKOCHCTEMay, «OUOTEOILIEHO3», «IKOJOTHYEcKas HHIIa», «OuomeHo3». YUem ompenensercs HX
YCTOMYMBOCTh, KaKHE CBSI3U CYIIECTBYIOT MEXKIY OpraHM3MaMH B DJKOCUCTEME, U KaK OHHU
MOJIETUPYIOTCS?
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10. KakoBbl OTIIMYMs HAyKd OT JApYyrux oOmacteil KynbTypel? Kak COOTHOCHTCS Hayka C
OOBIJICHHBIM 3HAHHUEM, C PEITUTHEH?

Bapuant Ne 10

1. Oxapakrepu3yiite npo0aemMy MOUCKa «IIEPBUYHBIX 0OBEKTOB» M KOHIICMIIHIO aToMU3Ma. B uem
€AMHCTBO JUCKPETHOCTU W HempepbiBHOCTU? [loscHute moustue sneMeHtapHoil udactuibl. Kak
KIIACCU(UITUPYIOTCS SJICMEHTAPHBIC YAaCTHUIIBI, M KaK OHH UcCiIeaytoTcs? UTo Takoe «aHTUYaCTHIIBI
»? B uem cocTouT runore3a KBapKkoB?

2. Kak u3mMeHst0TCsl KHHETHYECKas, MOIHas U MOTEHIIUANIbHAS YHEPTUH IJIAHETHI TIPHU €€ JIBIKEHUU
Bokpyr ConnHua? B kakoe BpeMs roja JIMHEHHas CKOPOCTb JBHXKEHUS 3€MJM 10 opOuTe
HauOOJbIAs U IOYeMy?

3. Ilepeuncnute BoJHOBBIC CBOMCTBA cBeTa. D ekt JJorutepa as cBeTOBBIX BOJH. Eciii B ombITax
Ha 3emile yacToTa M3JIydeHHus Bojgopoa coctasnser 4,610 ', a B crexTpe ganekoif ragakTHKHU
oHa ymeHbImmnach Ha 1,9x10 T'n, ompenenuTe, mpubmuxkaeTcs 1M K HaM 3Ta TadaKTHKA WIH
yaaJIsieTcsl.

4. XapaxkTepusyiiTe KOHLENIUU OIM3KOAeHCTBUS U JaibHOAeHcTBU. KTo 1 Kak co3gaBall TEOpHIO
aMeKTpoMarHuTHoro moJjsi? Iloyemy B HapoJHOM XO3SHUCTBE HCIOJB3YIOT HE IOCTOSHHBIM, a
nepeMeHHbIN TOK? CpaBHUTE TPABUTAIIMOHHOE U AIEKTPOMArHUTHOE TIOJIA.

5. Kak omnuceiBaeTcs cOCTOSIHUE MHKpoYacTUllbl B KBaHTOBOW ¢u3uke? Kak mnpu sToM
OCYIIIECTBJISIETCS. CMHTE3 BOJHOBBIX W KOPIYCKYJSIPHBIX CBOMCTB? KakoBo oTiMume B ONMMcCaHUH
COCTOSIHHS B KJIACCUYECKOW M KBAHTOBOW MEXaHUKE?

6. Uem omimuaercsi kuBoe OT HexuBoro? OueHute 3HadueHwe OTKpeiTud JI. Ilactepa. B uem
CXOJICTBA W pa3JIMuMsl PACTEHUA W KUBOTHBIX? KakoBbl METONBI TE€HHOW WHXKEHEPUH M YEM
OTJIMYAOTCS €€ BO3MOKHOCTH OT BO3MO>KHOCTEW KIIACCHYECKOW CETIEKIINU?

7. IlosicHuTE ABJIEHHME KaTalu3a U €ro UCMojab30BaHue. [I0ACHUTE pOIb KATAIUTUYECKUX PEaKIIUM B
KHU3ZHEJESATeIbHOCTH OPraHU3MOB, POJIb AHAJIOTUH MEX]Ty KaTaJu3aTopaMu U GepMEHTaMU.

8. Jlokaxxute, 4TO MOMYNISALUS ABISETCS €AUHULIEH HBOMONMH. [loueMy pa3Hbie MOMYJIALUU OJHOTO
BHJIa OTJIMYAIOTCS IO 4acToTe reHoB? IlosicHUTE, Kak MPOMCXOAWUT 3BOJIOLHS BUAOB C TOYKH
3peHuss TreHeTHkd. KakoBa poiab MyTaluid M OKpPYXKAlOIeW cpeabl B H3BOJIIOIUAH KUBOTO?
[IponomxaeTcs 11 B HacTOsAILEE BPEMS IBOJIIOLMS YEIOBEKA KaK BU1a?

9. JlaliTe TOHATHS O MPOCTHIX, CJIOXKHBIX, YCTOMYMBBIX, HEYCTONYMBBIX, H30JMPOBAHHBIX H
OTKPBITBIX cHCTEeMaX, 00 00paTHUMbIX U HEOOPATUMBIX Mpolieccax.

10. OnumuTe OCHOBHBIE ATanbl pa3BUTHS O6uocdepsl. Kak mpencrapiser Hayka Hayaiao >KU3HU Ha
3emne? UYem otnnuaeTrcs 3eMHas arMocdepa oT armocdep apyrux maHeT U noudemy? Ilouemy
KU3HD [T0Ka OOHapy>KeHa TOJbKO Ha Hamiel miaHere?

Kpumepuu oyenxu (6 bannax):

- 5 bannoe svicmasnsiemces cmyoenmy, eciu cmyoeHm 0ail nOJHble, PA36ePHYMble OMEEMbl HA 6CE
meopemuyecKue 0NPoCsl, NPOOEMOHCMPUPOBAT 3HAHUE PYHKYUOHATLHBIX 803MONCHOCHE,
MEPMUHOTIO2UU, OCHOBHBIX JJIEMEHMO08, YMEHUe NPUMEHAMb MeopemuiecKue 3HaHus npu
BbINOJHEHUU NPAKMUYECKUX 3A0AHULL,

- 4 banna evicmasasemcs CmyoeHmy, eciu ChyoeHn Packpulll 8 OCHOBHOM MeopemuyecKue
80NPOCHL, 0OHAKO OONYUWEHbL HEMOYHOCIMU 8 ONPeOdeNeHUU OCHOBHBIX NOHAMUIL

- 3 banna evicmasnsemcst CmyoeHmy, eciu CIyoOeHn Packpulll 8 OCHOBHOM MeopemuiecKue
80NPOCHL, 0OHAKO OONYUWEHbL HEMOYHOCIU 8 ONPeOeeHULU OCHOBHBIX NOHAMULL

- 2 6an106 8bICMABIACNCIL CIYOEHNY, eClu NPU Omeeme Ha MmeopemuieckKue 60npocsl CMyOeHmoMm
OONYUIEHO HECKOIbKO CYUJeCMBEHHBIX OUUOOK 6 MOJIKOBAHUU OCHOBHbIX NOHsmull. Jloeuka u
NOJIHOMA Omeema Cmpaoaom 3aMemubIMU U3bAHAMU. 3amemHbl npobevl 8 3HAHUU OCHOBHBIX
Memo0os. Teopemuueckue 80npocyvl 8 YENOM ULOHCEHbL OOCMAMOUHO, HO C NPONYCKAMU
mamepuana. Umeromes npunyunuaibHsvie OwUOKU 8 102UKe NOCMPOeHUs 0meema Ha 60Npoc;

- 1 6ann svicmasnsaemcsa cmyOeHmy, eciu Omeem Ha meopemudecKue 0NPoCsl C8UEmeNbCmayem o
HeNnoHUMAHUU U KpauHe HenOJIHOM 3HAHUU OCHOBHbIX NOHAMUU U Memo0os. OOHapyIHcusaemcs
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OMCymcmeue Hagvlko8 NPUMEHEHUSI MeOPemUeCcKUX 3HAHUL NPU 6bINOJHEHUU NPAKMULECKUX
3a0anuil.

KoMmiekT TecToB (TECTOBBIX 3a/1aHU)
10 JUCLUIIIIMHE KOHHCI’[HHI/I COBPEMCHHOI'0 €CTECTBO3HAHUA
(HaMeHOBaHUE AUCLUILINHBI)

1. Hayxa omauuaemcs om uoeono2uu a1uuib mem, 4mo:

a) HayYHbIE UCTHHBI HE 3aBHCAT OT HHTEPECOB OTIPEICIIEHHBIX CI0EB O00IIEeCTRA;

0) HayyHbIE 3aKOHBI OIPENEISIIOTCS TPeOOBAHUSIMU ITPE0Opa30BaHUsI TPUPOAbI Ha O1aro oOIecTBa;
B) 3HAUUMOCTh HAYYHBIX PE3YJIHTATOB OLIEHUBAETCS B MOPATHHO-ITUYECKOM aCIIEKTe;

T') HOBBIE PE3YNIBTATHI JOJDKHBI OBITh JIOTHYECKH TIPOTUBOPEUHBEI TPEIBITYIIHM.

2. Hayunas pesonoyus XVI-XVII 6s. cesazana c:

a) OTKPBITHEM 3JIEKTPOMArHUTHBIX BOJIH [ epiiem;

0) oTpHUIIATEIHHBIM PE3YJITATOM OIBITOB MaifKeThCOHA 10 OTPE/ISTICHUIO0 CKOPOCTH CBETA;
B) TEOpHUEHN MPOUCXOXKIEHHSI BUJIOB IyTeM ecTecTBeHHOro oTdopa Y./lapBrHa;

r) renuoneHTpudeckoit konuenmueit H.Konepuuxka.

3. Ecmecmeo3uanue omauuaemcs om Hamyp@uiocoguu:

a) 0oJiee CI0KHBIM OOBSICHEHHEM SIBJIEHUI, KOTOPOE MPOBEPSETCS JIOTUKON pacCyKICHHI;
0) ToJIbKO O0Jiee Pa3BUTHIM U HIMPOKUM HAOOPOM TUCIUIUINH;

B) TOJIBKO T€M, YTO MEPECTAIN PacCMAaTPUBATh MPUPOIY KaK IIEJI0E;

T') IPOBEPKOM TEOPHUH MTyTEM SKCIIEPUMEHTUPOBAHMUS.

4. HuepyuanvHovle cucmemsbl omcuyema — 9mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOHOTO Ma/IeHUsl IPONOPIMOHATIbHA KBAJApaTy BpEMEHU MaleHus;
0) mpu IBUKEHUH KOTOPBIX BBINIOJHSETCS MEepBbIi 3akoH HpioTOHA;

B) IIPU JBMKEHUH KOTOPBIX HE BBIMOJIHAETCS MEepPBbIi 3ak0H HbioTOHA;

I') IBUKEHHE KOTOPHIX MOKHO OOHAPYX UTh JIUIIb TOYHBIMU U3MEPUTEIHHBIMU TPHUOOpaMHU.
5. Bemnto modicHo cuumams MamepuaibHOU MOYKOU 8 3a0aAUaX:

a) pacuera nepuoja obpaienus 3emin Bokpyr ConHIa;

0) pacueTa JIMHEHHOM CKOPOCTH JBMKEHUS TOYEK MTOBEPXHOCTH MPU CYTOUHOM BpaICHUH;
B) HEJIB3sl CYUTATh — B 000UX CITydasx;

I') MOJKHO CUMTAaTh — B 000UX CTydasx.

6. B u301Uupo6aHusix cucmemax coxpansaomes ciedyroujue

BENIUYUHDL!

a) SHEPrUs U SHTPOIIHUS;

0) UMITYJIbC, MOMEHT UMITYJIbCA U DHEPTHS;

B) SHTPOTIHSL, 3aps/] U SHEPTHUS;

') Macca, UMITYJIbC U 3apsijl.

7. Eounuya uzmepenus ¢husuueckoll 8eiuyunsl, HA36aHHAs & Yecmsv aemopa «Mamemamuueckux
Hawan HamypaibHou gunocopuuy, s3mo:

a) mMacca;

0) cuina;

B) DHEPIUS;

') HAMarHUYEHHOCTb.

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

a) 20 cexyHn;

6) 8 munHyT 1 19 cekyHz;

B) 5 MUHYT U 12 ceKyHJ;

r) | MuHyTY M 45 CexyH/.

9. Kakoe u3z npusederHbiX ymeepicoeHull 6epHo:
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a) TOJIBKO Ia3bl COCTOST U3 MOJIEKYJI;

0) TOJNBKO )KUJIKOCTH COCTOST M3 MOJICKYIT;

B) TOJIBKO KUJKOCTH M T'a3bl COCTOSAT U3 MOJICKYIT;

I') BCE TBEPAbIE T€a UMEIOT KPUCTAININYECKYIO PELIETKY.

10. Dumponus u30aUpPOBAHHOU cUCMeEMbl KAK (DYHKYUSL COCMOSHUSL:

a) Bcerja yObIBaeT cO BpeMEHEM;

0) coxpaHsieTcs MPU YCIOBUH COXPAHCHUS YHEPTUH CHCTEMBI;

B) MOJKET TOJIBKO BO3PACTaTh;

r) HEe OBIBaET.

11. Bo3pacm nawieti nianemol 0yeHu8aemcs 8:

a) 2,5 mup. JieT;

0) 14,2 mapn. nert;

B) 250 MJIH. JIeT;

r) 4,6 MIIpA. JIET.

12. Bozpacm naweti 36e30H01 cucmemvl — I anakmuku — cocmasisnem npumepHo:
a) 5—8 mup. neT;

0) 13—15 mupga. ner;

B) 1-4 mipn. ner;

r) 30-35 mupa. ner.

13. DOnekmpomazcnummuslie 83AUMOOEUCMBUS 8 CPABHEHUU ¢ Opy2umMu HYHOAMEHMANbHbIMU
83AUMOO0EUCMBUAMU HAUOOJIee CYU eCTN8EHHDbL:

a) TOJIbKO B Ipe/ieax pa3MepoB aTOMHOTO s/ipa, T.€. KOPOTKOIEHCTBYIOLIHE;

0) B oOnacTsax BceneHHoM, CpaBHUMBIX ¢ pa3MepaMu «OT MOJIEKYIT JI0 TTapOBO3ay;
B) JUI IPOLIECCOB B3aUMHOIO MPEBPALLEHHS JIEMEHTAPHBIX YACTHII;

T) pu (GOPMUPOBAHUM CTPYKTYPHI TATAKTHK.

14. 3axon coxpanenus u npespawjeHusi IHEPUU:

a) MPUMEHHUM TOJIBKO B 00JJACTH MEXaHUYECKUX U TEIUIOBBIX SBJICHUII;

0) SIBJISIETCSI BCEOOIIMM 3aKOHOM ITPUPOJIBI;

B) OrpaHWYMBAET BO3MOXKHOCTH YBEIMYEHHUS KOI(PQUIMEHTa TMOJE3HOr0 ACHCTBUS TEIIOBBIX
MalluH;

I') CBSI3aH C 3aKOHOM BCEMUPHOTO TSATOTEHHUS.

15. KopnyckynsapHo-601H08bie C80UCMBA MAMEPUU:

a) OTpa)KeHbl B 0OHAPY)KEHHOM SBJICHUU TU(PAKIIUU JIEKTPOHOB;

0) BBITEKAIOT W3 MPUHIUIIA COOTBETCTBUS, TPEOYIOLIEro COBMAACHUS (PUINYECKUX CIEACTBUI
3aKOHOB KBAaHTOBOM U KJIACCUYECKOW MEXaHUKH B MPEIETIbHBIX 3HAUCHUIX apaMeTpOB;
B) CJIENIYIOT U3 MEPUOANYECKOr0o 3aKOoHa, ycTaHoBiIeHHOro JI.M.MeHnaeneeBsiMm;

T') HE IPOSBISIOTCS B ABM)KEHUU MaKPOCKOIIMYECKUX TE.

16. Ilepsvim smanom 6 pazgumuu Xumuu 66110 co30anue:

a) CTPYKTYPHOH XUMUU;

0) PBOJIIOIIMOHHON XUMHH;

B) YYCHHS O XMMHYECKUX MPOIIECCax;

I') Y4EHHUSI O COCTABE BEIECTB.

DHepeus Xumuyecko césasu onpeoensemcs:

a) oHepruei B3auMoIeHCTBUS HYKJIIOHOB B SiIpaX aTOMOB, BXOJISIINX B MOJIEKYITY;
0) cOOCTBEHHOM dHEprueit MOKOs AIEeMEHTAaPHbBIX YaCTHII,

B) DHEpruei B3auMOJICHCTBUEM KBAPKOB B aJ[poHax (IPOTOHAX U HEUTPOHAX);

T') SHEpruei MeKTPOHHBIX 000JI0UYE€K aTOMOB U HOHOB.

18. B npoyecce pomocunmesa pacmenus UCnoab3y0m IHePeUuio.

a) TeIJIOBYIO;

0) XUMHYECKUX CBSI3EH;

B) COJIHEYHYIO;

') OMOJIOTHYECKYIO.
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19. Konebanus nousvl npu 3eMaempaceHusx pecucmpupyromes ¢ NOMOWbIO:!

a) Tomorpaduu;

0) celicmorpaduu;

B) aKyCTHUKH;

I') FPaBUMETPHH.

20. Ucmounukamu suepeuu ConHya ansomcsi.

a) IIEMHbIC PEaKIINK JICJICHUS ypaHa;

0) TeruIoBast SHEPTHS U yIapbl METCOPUTOB;

B) TEPMOSICPHBIC PEAKIIUHU MPOTOHHO-MIPOTOHHOTO ITUKJIA;

T') MOTCHIIMAIILHAS YHEPTHSI CKATHSL.

21. Henenue pacwupenus Bcenennotl 00vACHAIOM NPOAGIEHUEM.

a) ocoOEHHOCTEN HaOMIOACHUH ¢ MBIDKYIIEcs BOKpyr CoiHIIa U Bpalaroencs BOKpYr CBOEH oCH
3emin;

0) addexra [Jomepa, coCTOSIIEro B 3aBUCUMOCTH YaCTOTHI MCIYCKAaEMOTO CBETa OT CKOPOCTH
B3aMMHOTO JIBIKEHUS HAOIIOIATeNsl U UCTOYHUKA, — CMEIIECHUH CIICKTPATLHBIX JIMHUHA B KPACHYIO
CTOPOHY CIIEKTpa NIPH yIaJICHHH,

B) B3aMMOJICHCTBHSI TAIAKTHK PA3IMIHBIX (OPM B MEKTATAKTHUECKAX MATHUTHBIX ITOJISIX;

I') 3aKOHA COXPAHEHHUs UMITYJIbCa B OTPaHUYEHHON U 3aMKHYTOW cTanuoHapHoi BeeneHHOI.

22. MooicHo nu ckazams, 4mo 0CHOBHLIM 80NPOCOM OUONIO2UU ABIAEMC 8ONPOC:

a) «B YeM OCHOBHOE OTJIMYHUE YKHBOW MATEPHH OT HEXKUBOKW M KaK MPOU30IIEI CKAYOK MEXTy HUMHU
IIPY 3aPOKJICHUN KU3HU?»;

0) «KakK BBIMTH U3 DKOJIOTUYECKOTO KpHu3uca?y,;

B) «Kak OOECHEYHTh YeJIOBEUECTBY JOCTATOYHOE IUTAHWE TPHU OTPAHWICHHBIX BO3MOXKHOCTSIX
HaIllell IUIaHETRI ),

') «KaK U30aBUTh YEJIOBEYECTBO OT OOJIC3HEU 7).

23. Obmen gewgecma 8 HCUBbIX KNEMKAX HA3bIBAION:

a) OpOKCHHUEM;

0) MmyTaruei;

B) METa00JIM3MOM;

T') peNPOAYKIIUCH.

24. Monexynapnoe cmpoernue JJHK 6vi110 yecmanosneno:

a) JLx.buimom u JIx.Jlenepoeprom;

0) I'. Mennenewm;

B) A.N.Onapunbim;

r) ®.Kpukom u Jx.YorcoHom.

25. OcHosHotl ¢hynKyuell 2eno8 — eOuHuYy HAC1e0CME8EeHHOU UHDOPpMAYUU — AGIAeMCA.

a) OpraHu3aius 3arnaca XMuMU4eCKO SHEPTUH B KJIETKaX;

0) peryasiusi TOPMOHOB;

B) KOJIMPOBAaHUE CUHTE3a OCJIKa;

') OpraHu3anus TpaHCIOpTa HOHOB.

26. llonynayus kax s1emMeHmapHas eOuHUYa 360H0YULU HCUSHU Ha 3emie — 2Mmo:

a) COBOKYIMHOCTh OcOOell OJHOTO BHJA, OONAMAIOIIUX €IUHBIM TeHO(DOHAOM M 3aHMMAIOIINX
ONPENIETICHHYIO TEPPUTOPHUIO;

0) COBOKYITHOCTH 0CO0€l pa3HBIX BHIOB, 3aHUMAIOIIUX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTH 0COO€# 0JTHOTO BU/Ia, 00JIaJar0INX eIMHBIM TeHO(POHIOM;

I) COBOKYIIHOCTh OCOO€H, CyIIeCTBOBaHHWE KOTOPBIX OMNpeAensieTcss B 3aBHUCHUMOCTH OT
HEOMOJIOTHYECKUX (PaKTOPOB CPEIBI.

27. Ilocneonee onedenenue na 3emne ObLIO OKONO:

a) 100 mutH J1eT Ha3a;

0) 56 MIIH. JIeT Ha3ax;

B) 18 ThIC. JIeT Ha3ax;

r) 7 THIC. IET HA3a/l.
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28. Cmena epemen 200a Ha 3emie c8sa3aHA.

a) ¢ U3MeHeHneM paccrossHus oT CoJIHLIA B TEUEHUE I0/1a;

0) C HAKJIOHOM OCH CyTOYHOTO BpaIeHHst 3eMJIU K SKIIUITUKE;

B) C IEPUOINYECKUMU U3MEHEHUSIMU COJTHEYHOU aKTUBHOCTH;

T) C MepuoANYeCcKUM BiusiHueM nputskenus Jlynst u ConHia.

29. Coenacno npunyuny Peou:

a) BCE KMBOE MPOU30IILIO IIyTeM TBOpeHus BoJiel TBopua;

0) HEBO3MOXKHO TOCTUYb CKOPOCTH, OOJIbIIIEH CKOPOCTH CBETA B BAKYYME;
B) B3aUMOJICHCTBUE TEJ OCYILIECTBIISICTCS MOCPEICTBOM TIOJICH;

I') BCE KUBOE MTPOU30LLIO OT KUBOTO.

Kpumepuu oyenxu (6 bannax):

- 25 6annos evlcmasisiemcs Cmyoenmy, eciu cmyoeHm 0al npasuibHvle omeemol Ha 23-25
Mecmosvix ONPOCO8;

- 20 6annos evlcmasisiemcs Cmyoenmy, eciu CmyoeHm 0al npaguiibHvle omeemsl Ha 18-22
Mecmosvix ONPOCO8;

- 15 6annos evicmasnsiemcs cmyoenmy, eciu CmyoeHm 0al npaguibHvle omeemsl Ha 13-16
Mecmosvix ONPOCO8;

- 10 6annos evicmasnsiemcsi cmyoenmy, eciu CmyoeHm 0al npasuibivle omeemsl Ha 8§-12
Mecmosvix ONPOCO8;

- 5 bannos svicmasnsemcs cmyoenmy, eciu cmyoenm 0al npasuiibHole omeeml Ha 4-1
Mecmosvix ONPOCO8;

- 0 bannog svicmasusiemcs cmyoeHmy, eciu CImyOeHm 0al NPAsuibHble Omeemsvl MeHee yem 3
Mecmosvix 8ONpocd.

KoHTpobHO-011eHOYHBbIEe MaTepHuaJibl. Bonipocsl K 3a4ery.
no gucuuiuinHe KoHuenuuu coBpeMeHHOro eCTeCTBO3ZHAHMS
(HaMMEHOBaHUE JTUCITUTUTHBI)

1. V3MeHeHHs TpEICTaBICHUM O BPEMEHHW W TPOCTPAHCTBE IO MEpPEe Pa3BUTUSA HAYKHU.
[Tepexon oT mpencTaBiIeHU KIacCUUeCKOM MexaHuKu HbroTOHA K mpeacTaBiIeHUsIM DUHIITEHHA.

2. CyTp KOHIIENIIMM aTOMH3Ma B €€ pa3BUTHUU. Ee CBSA3b ¢ COBpPEMEHHBIMH IpoOIeMaMu
MMOCTPOCHUS €IMHON (u3MYecKor Teopuu. BemiecTtBo kak cucrema dacrtuil. [Ipobiema moucka
«IEPBUYHBIX 0OBEKTOBY.

3. 3aKOoHBI TEPMOJMHAMUKH H30JUPOBAHHBIX CHCTEM. [IOHATHSA: «IIOJOXKEHUE PABHOBECH,
«TEeMIIEPaTypay, «BHYTPEHHSS SHEPT U, «OHTPOIHUsD». CBA3b SHTPOIIUU U BEPOSTHOCTH.

4. Tlonatue da3sl u (azoBoro nepexona, mpuMmepsl. SBnenus nepeHoca: nuddys3us, ocMoc.
Onumure nporecc GopMUPOBaHUS U MIepeadl HEPBHOTO UMITYJIbCa 110 HEHPOHY.

5. Konnenuuu 61u3KoneHCTBUS U JanbHOAeWcTBUA. [lonepednble, mpoaoabHbIE U CTOSYNE
BOJIHBI B ympyroi cpene. Dddext Hdomnepa u ero ucnosibzoBanue. UTo Takoe «KOTEPEHTHOCTHY,
«PE30HAHCY, IOJAPU3ALUIN?

6. [lonsTue «mone», Teopus IEKTPOMArHUTHOTO MOJjs. Pa3BuTHE MpencTaBiIeHUN O CBETE.
Kak um kem ObUIO TOKa3aHO, YTO CBET €CTh JJIEKTPOMAarHuUTHas BosHAa? B 4eMm mposBIsSOTCS
BOJIHOBBIE CBOMCTBa cBeTa? KakoB CIIEKTP 3EKTPOMAarHUTHOTO U3IydeHus?

7. JIMCKpPETHOCTb M HENpPEepPHIBHOCTH MaTepuH. B Kakux SBIECHUAX MPOSBISIOTCS
KOPIYCKYIIsIpHBbIe CBOMcTBa cBera? IIpoOneMbl TEMIIOBOTO H3IIy4yeHUS W CO3JaHHE KBaHTOBOM
TEOPHUH CBETA.
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8. IlpencraBieHuss 0 CTPOEHUU aTOMOB B CBOEM pa3BUTHHU. OTKpbITHE AIEKTpoHA. B Kakoii
CTETIEHM aTOM II0OXOXX Ha coJIHEuHylo cuctemy? IloHsTHE 00 SHEpPreTHYecKUX YpPOBHIX H
Iepexoiax.

9. Kakue yacTuipl COCTaBIAIOT AP0 aTOMa, KakoBbl ero pasmepbl? IloHsTHe «3nemeHTapHble
JacTUIlbD», UX Ki1accudukamnms. Kak onn uccnenyrorcs? B yem cocrout runore3a KBapkoB?

10. Ilosicaute cyrs runoresbl Jlyn ne bpoiins. Kak u keM oHa Obuia 3KCIEPUMEHTAIBHO
MOATBEP)K/IEHA, KaKOE€ 3HAYEHUE JUIsl €CTECTBO3HAHMS HMEET HCIIOJIb30BAHUE KOPIYCKYJISIPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Cnenuduka MUKpOMHUpa TIO CPaBHEHUIO C M3y4Y€HHEM Mera- u Makpomupa. [loscHute
MIPUHIIMIIBI HEOIIPEIETIEHHOCTH, COOTBETCTBUSI, IPUUMHHOCTHU U IOTIOJTHUTEIBbHOCTH.

12. Kak u3MEHWJINCh CTpaTerus NO3HAHUS U MPEJICTABICHUS O CIy4allHOM M 3aKOHOMEPHOM
npu uccaenoBanus mukpomupa? [loscHute poiib nprubopa B KBAHTOBOM MEXaHHUKE.

13. SIBneHue pannoaKTUBHOCTU (€CTECTBEHHOW M MCKYCCTBEHHOM). Peakuuu neneHus saep,
po0JIeMbI SHEPTETUKH, CBSA3aHHbBIE C STUMH PEaKLHUSIMU.

14. Peakuuu cuHTe3a snuep. MCTOUHUKM SHEpruM 3Be3], HSBOJIONUS OOBIUHBIX 3BE3] M
KpacHbIX ruranToB. [lepcriekrussl 3Bostonnu CosHIa.

15. Uto u3yvaer XxuMus, KaKOBbl OCHOBHBIE 3Talbl €€ pa3BUTHUA? Pa3BuTre mpencTaBieHUd O
COCTaBe BEUIECTB U CTPYKType Moyekyd. [loHsATHe XUMHYEecKoro jsjeMeHTa, XUMHYECKOTO
COEJIMHEHUS, XUMUYECKHX CBSI3€H, POJIb SHEPTUU U SHTPOIUU IpU 00pa30BaHUU MOJIEKYI.

16. Ctpoenue xuakocreil. OObsICHUTE 3HAUEHUE B JKUBOM MpHpo/ie O0IBIION TEIIOEMKOCTH
BOJbI, OOJIBIIOTO MOBEPXHOCTHOTO HATSDKEHUS W CBOMCTBa KamwuisipHocTH. OcoOGeHHOocTH
pacTBOpPEHUs B BOJIE PA3IMYHBIX BellecTB. [ uapodunbHbie U ruipodoOHBIE TPOLIECCHI.

17. PacnpocTpaHEHHOCTh XMMHUYECKHX 3JEMEHTOB Ha 3emsie M B ee Ouochepe. B yem
€IVMHCTBO XMMHUYECKOTO COCTaBa JKMBBIX OPraHU3MOB M HEXHUBON mnpupoasl? CTpoeHue aroma
YIJIEPOJa U €ro PoJib B >KMBOM Npupoje. Poib KaTaaTuTUYECKUX pEaKUMil B jKM3HEACATEIbHOCTH
OpraHU3MOB.

18. Pa3Butne OWosoruu, M3MEHEHHE €€ IeJei U METOJOB B CBSI3U C PAa3BUTHEM IAPYTHX
€CTECTBEHHBIX HayK. 3HAUCHHE MOJIEKYISIPHON OMOJIOTMH B PA3BUTUHU HAYKU O KUBOM MaTepuu.

19. OcHOBHBIC TIOJIOKEHUSI M 3HAYEHHE KJIECTOYHOW TEOPHH B pa3BUTUM Owojoruu. Kakumm
METOJaMHU yJaJoCh H3YYHTh COCTAB >KMBOM KJIETKM U €€ MOJEKYJsIpHOEe cTpoeHue? Onuimre
GbyHKIMK KIETOYHBIX MeMOpaH. OxapakTepusyiTe cTpoeHue U Ouonornyeckoe 3HaueHue ATO.

20. dopmupoBanue wuned sBosronuu, Teopun Jlamapka u JlapBuHa. [lokazarenbcTBa
3BOJIIOLIMM OPraHUYEeCKOro Mupa. Bujbsl M3BMEHUMBOCTH, UX CXOJCTBA U OTIWYMUA. ECTeCTBEHHBIN
oTOOp Kak HampaBistomuii gaktop sBoiouuu. [loHsTus «monymsuus » u «Bugy. [loyemy
MOIYJISALMS SABJISETCA €AUHULIEN SBOTIOLNN?

21. CymHOCTh MHMKPO- W MAaKpO3BOJIIOLMH, MPUMEPHI ACUCTBYIOIIMX B HUX MPOLECCOB.
[loHaTHe 0 HEOJapBUHU3ME U CUHTETUUYECKON TEOPUU IBOJIFOLUU.

22. YTo Takoe «IeH», «KOIOH», «HYKJICOTHb», «HYKIECHHOBBIE KHUCIOThI»? UTO H3y4aeT
IE€HETUKa, KaKk OHa pa3BuBanach? KTo u xorna noctpousn moaens crpykrypsl JJHK? PasnoBugHoctu
PHK, ux 3Hauenue.

23. Kak npoucxomut aenenue kierok, sapa u JIHK? Kak mpoucxomut OmocumuTe3? Kak
peann3yeTcsi cucTeMa BOCIIPOM3BOCTBA?

24. Tlonsatue «ouocgepa», ee GyHkIMM U 000J0UYKH. YueHHe BepHanckoro o Oumocdepe.
OcHoBHble dTambl pazBuTus Ouochepsl. CpaBHUTE OMOMACCy TMOBEPXHOCTH CYIIHM, TOYBHI U
MuUpoBoro okeana. Kpyrosoport BerectB B 6uocdepe. ['unoress! npoucxoxaeHus xusoro. [louemy
KU3Hb TTOKa OOHapy>KeHa TOJIbKO Ha Halllel miaHere?

25. OxapakTepu3yiTe MOHATHUS: «IKOCHUCTEMA», «OHMOTEOIEHO3 », «IKOJOTUYECKas HUILIay,
«OuoneHo3». UeM ornpenensercst UX yCTOHYMBOCTb, KAKUE CBSI3U CYLIECTBYIOT MEXIY OpraHu3MaMH
B DKOCHCTEME, KaKHMMH MOJICISIMH OIMUCHIBAIOT OTHOIICHHS] MEXIy TPOPUUYECKUMH YPOBHSMHU B
ouoneHo3ax? ' moOanbHBINA IKOJOTUYECKUN KPU3UC, €TO IPUIHUHBI U IEPCTIEKTUBBI TPEOAOTICHHUSL.

26. Pacnipegenenue Ha 3emiie cosiHeuHOM sHepruu. Konuenuusi kosBomtouuu. CyiiecTByer
7 Hoocepa ceifuac?
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27. BceneHHas, ee pa3Mepbl, COCTaB U MoJenu pa3BuTus. HazoBute sMmmnupuueckue
MOATBEpPXKJAEeHUsT  paciupenus  Bceemennoit?  Uto  o3HayaeT  «CTAllMOHAPHOCTBY U
«HECTAIMOHAPHOCTH » Beenennoii? Kakue HaOmroaeHus MOATBEp AN MOJIesb bombiioro B3peiea?

28. TlosicHuTe, YTO TaKkoe «TraJlaKTHKa», KakoBa WX ¢opMa U CTpoeHHe. e HaxomuTcs
conHeyHas cuctema B Hamel ['amaktuke? Kak m3aMeHMIN (HU3MUECKYI0 KapTUHY MuUpa oOmas u
crienuaibHas TEOpUM oTHocuTenbHOocTH? Kak cBsizZaHbl Macca W SHEpPrUsT B TEOPUH
OTHOCHUTEILHOCTH?

29. TlonsThe 3aKkoHa MPHUPOIBI, THUMBl 3aKOHOB B HayKe: JETEPMUHUCTCKHI 3aKOH,
BEPOSTHOCTHBIM 3aKOH, 3aKOH KaK TEHJCHIWA, 3aKOH KaK OTpaHWYeHHE pazHooOpasus. 3aKoH U
1enecoodpasHoctb. [IpuMepsr meaecooOpa3Horo MOBEACHMS B )KUBOM M HEXKUBOU MIPUPOIC.

30. Yro Takoe «myTranus» M Kakue Myrauuu ObiBaroT? Hacnemyrorcst in npuoOpeTeHHbIe
npu3Haku? DBOJIOLKSA BUAOB C TOYKH 3pEHHSI T€HETUKH. B 4eM 0COOEHHOCTH OMOTEXHOJIOTHIA:
TE€HHOU M KJIETOYHON MH)KEHEPUHU, UX BO3MOXKHOCTH, JOCTHUIKEHUS U TIEPCIIEKTUBBI?

31. T'eocdepsl. Bo3HuMKHOBEHHME W HBOJIIOLMS OKeaHa U arMocdepbl. Bo3HUKHOBeHHE
Oonocdeppl, XUMUYECKash SBOJIONUS MPEHKU3HEHHBIX (GopM. buocdepa kak omHa u3 000J0UEK
3emu.

32. Tlonatue O TPOCTBIX, CIOXKHBIX, YCTOWYMBBIX, HEYCTOWYUBHIX, H30JIUPOBAHHBIX W
OTKPBITBIX CHCTeMaX, 00 0OpaTMMBIX M HEOOpaTUMBIX Tpoleccax. MakpOCHCTEMBbl BIAIH OT
paBHOBecHs. [IpuHIMN nokansHOro paBHOBecHs. [loHATHE OUCCMNATUBHOM CTPYKTypbl 1o U.
[Ipuroxuny.

33. Kak BO3HHUKAIOT CTPYKTYphI U3 Xaoca B HEOPTaHMUYECKOU U KMBOU Martepusx? [Ipumepsl.
VYcnoBus o6pazoBaHus CTPYKTYp U3 Xaoca. UTo Takoe cHHEpreTuka?

34. Camoopranuzanys MaTepyuy B MPOLECCE 3BOJIIOIMU TAIAKTUK, 3Be3], IUIaHeT. [losicHuTe
MpoOeMbl MPOUCXOKICHUS W 3BOJIONUHU Hallell miaHeTsl. B 4eM cyTh TUNOTE3 TEKTOHUKHU
TUTOCHEpPHBIX IUIMT, apeida KOHTUHEHTOB? COBpPEMEHHBIH BapWaHT THIIOTE3bl MOOWMIIM3MA.
[TosicauTe BhIpakeHUE: «3eMIIsl — JKUBOW OpTraHU3M».

35. DneMeHTbl TeoXpOoHOJIOrud. KOHIENIUK 3BOJIIOIMN PACTUTEIIBHOTO M )KUBOTHOTO MHPOB
B COOTBETCTBHHM C Te€OXpOHOJIOTHYecKoW mKkamoi. Ilpomecc ¢orocuHTe3a, ero 3HaYeHUE IS
3BOJIIOLINM.

36. KomnproTeppl, MaTEMaTUYECKUE MOJIETU 1 HEJIMHEWHbIE SBICHUS. [[uHaMUYecKuid Xaoc u
Ooudypkanuu, TUCCUNATUBHBIE CTPYKTYPhl B OKPECTHOCTH TOYKM Oudypkarnuu. MaTematuueckoe
MOJENUPOBaHNE OUOIOTHYECKOM 3BOTIOIUH.

37. ®enoMeH yenoBeka. C Kakoro BpeMEeHHM HauMHaeTcs 4enoBedeckas ucropus? [lossienue
peuH ¥ posib KOJJIEKTUBHBIX B3aUMOICUCTBU.

38. Konuenmus stHoredesa no JI.H.I'ymunieBy. SIBienusi camoopraHu3zany U MHEPTHOCTU B
(dbopMHUpOBaHHUH YeIOBeYeCKOro odmiecTBa. Kakue aHaqoruu pa3BUTHs 3THOCOB MOKHO MPOCIIEIUTh
IIPH COMOCTABIICHUH UX C Teopuel (a30BbIX MEPEX010B?

39. Kak Bpl moHumaeTe mpoOjaeMbl COIUATBHOM DKOJIOTHH, STOJIOTHH W COLMOOHOJIOTHH?
YenoBek Kak mpeaMeT oOOIIeCTBOBENEHUSI U ecTecTBO3HaHMs. KoHmenmuss Hoocdepsl o
Bepuanckomy. CyTh aHTPOIHOTO MPUHLHUIIA.

40. CoBpeMeHHass €CTECTBEHHOHAay4yHas KapTMHa MUpa. Belgenure posib T€HETHKW,
KUOEpHETUKH W TicMxoaHanu3a. Kakue mnapajoKchl, OTpaHUYECHHs] U 3aTPYAHCHUS HUMEIOTCS B
pazButun Hayku? IlpeacraBpTe HayKy B BHUIE 3BOJIOLMOHHOIO IpolLlecca M OMNUIIUTE €€
omkaiiiiee Oyymiee.

Y4eOH0-MeTOoAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHne JUCIUNIMHBI
5.1. IlepeyeHb OCHOBHO M JIONOJHUTEIbHON y4eOHOH JIMTepaTypbl, HEOOX0AMMOM A5
OCBOCHMS JHCIUIITHHBI
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Ocnosnas numepamypa

1. TymunoB B.®. Konnenumum COBpPEeMEHHOTO €CTECTBO3HAHHS. YUEOHUK [DIEKTpOHHBIN
pecypc] / TynunoB B. @. - M.: JTamkos u Ko, 2010 - 483 c.

JloCTyn K TEKCTY SJIEKTPOHHOTO H3JaHHs BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIMOTEUHYIO
cucreMy "VHHMBEpPCUTETCKAs o6ubnuoTexa online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. Kapnenkop C.X. KoHmemuu COBPEMEHHOTO €CTECTBO3HAHUS [IJICKTPOHHBIA pecypc] :
yue6. mocodbue / C.X. KapnenkoB ; C.X. KapnenkoB .— 12-e¢ u3f., nepepad. u oM. —
Mocksa : Jlupexr-Menua, 2014 .— 624 c. JlocTyn K TEKCTy 3JEKTPOHHOIO W3JIaHUS
BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIMOTEUHYIO cHUcTeMy 'YHHUBEpPCUTETCKass OuOiImMoTexa
online" .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jlononnumenvnan numepamypa

1. T'pymeBuuxas T.I'. KoHuenuuu coBpeMeHHOTO €CTECTBO3HAHUS [IEKTPOHHBIN pecypc] :
yue0. nocodue / T.I'. I'pymieBunikas, A. Cagoxun .— 4-e usz., nepepad. u gon. — Mocksa :
Hupext-Memna, 2014 .— 480 c. JIocTyn K TEKCTY IEKTPOHHOTO U3/IaHUS BO3MOXKEH Yepe3
DNeKTpOHHO-OMOIMOTEeUHYIO CUCTEMY "YHUBEpcHUTETCKas: OnbmnoTeka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. HWxonnukora H.W. Konnenmuu COBpeMEHHOTO €CTECTBO3HAHUSA. YUeOHOE TIOCcoOue
[DnexTponnsiit pecypc] / UkonaukoBa H. U. — M. : FOuuTn-/lana, 2012 .— 288 ¢. loctyn
TEKCTY DJICKTPOHHOTO M3JaHUsI BOZMOXKEH Yepe3 DINEKTPOHHO-OMOINOTEUHYIO CHCTEMY
"VuuBepcurerckas oudmuoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. PyzaBun W.I'. KoHuenuu coBpeMEHHOTO €CTeCTBO3HAHMS [ DneKTpoHHbIN pecypc] / 1.
Py3aBun .— Mockaa : [Ipocnekr, 2015 .— 288 c. JlocTyn K TEKCTY JIEKTPOHHOTO U3AaHUs
BO3MOJKEH uepe3 DIIeKTPOHHO-ONOIMOTeUHYy 0 cCUCTEMY ""YHUBEpcUTETCKass OMOInoTeKa
online". <URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «UHTepHeTY,
He00X0IMMOi 1JI1 0CBOEHM S TUCUMILJIMHBI (MOXYJIs1)

1) www.edu.ru/modules.php

®enepanbHbIil 00pa3oBaTeNbHBIN HOPTAI

Karanor o0pa3oBaTeNbHBIX HHTEpHET-pecypcoB. HopmaTuBHBIE JOKYMEHTBl  CHUCTEMBI
oOpazoBanus. ['ocynmapcTBeHHble  OOpa3zoBaTelbHbIE  CTAHAAPTHL.  By3bl,  TEXHUKYMBI.
JlMcTaHIIMOHHOE 00y4eHHe.

2) Karajor Hay4HBIX pecypcoB

CoOpaHue CCBUIOK Ha CalThl coJepKalllue KHUIM M CTaThM 10 €CTECTBEHHOHAYYHBIM
avcuuIuiiHaM. Pa3aensl: Matematuka U gusnka, nugpoas o6paboTka CUTHAJIOB, paAUOTEXHUKA U
3JIEKTPOHUKA, OUOJIOT S, XMMHUS, aCTPOHOMHSI, ITporpammupoBanue. OcHOBHbIe pa3zensl: CpeacTsa
noucka HaydyHol uHpopmanuu B Internet; Hayunas nuteparypa B uHTepHeT; HenuneiiHas
JuHaMuKa; HeiipoHHble cucteMbl; YuCIeHHBIE METOIBI.

3) DjVu BUBJIMOTEKN

Ilepeuens 6ubmmotex DjVu o HampaBiaeHUsAM: €CTeCTBEHHOHAYYHbIE, TEXHUUECKHE, TPOUHE.
Allbest.ru. ITepeyens OHOMMOTEK 1O Pa3TMYHBIM HAIPABICHHSIM.

6. MaTepuaabHO-TeXHHYecKasi 0a3a, HeoOXoAuMas [1JIsl OCylLIeCTBJIEHHs 00pPa30BaTeIbHOIO
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Konnemnmun
COBPEMEHHOr 0
€CTECTBO3HAHUSI

1. y4eOHas
ayauTopus ifit:|
NMpoBeAeHUs] 3aAHATHI
CeMUHAPCKOI0 THMA:
aynmutopust  Ne 405

(xumdak KOpITyC),
ayJIUTOpHs Ne 311
(xumdak KOpITYC),
ayAUTOpUS Ne 310
(xumdak KOpITYC),
ayJUTOPHUS Ne 305
(xumdak KOpITyC),
aynmutopuss  Ne 001
(xumdak KOpITyC),
aynmutopust  Ne 002
(xumdak

Kopryc),aynuropust  Ne
006 (xumak Kopmyc),
aymutopuss  Ne 007
(xumpak

Kopmyc),aynuropus Ne
008 (xumcax kopmyc).

2. yueOHas
ayIuTOpHs s
NPOBeICHUS
TPYNIOBbIX 7|
HHANBHIYAJIbHBIX
KOHCYJIbTaLMii:

aymutopust  Ne 405

(xumdak KOpHyc),
ayJIUTOpHUs Ne311
(xumdak KopHyc),
aymutopus  Ne 310
(xumdak KOpHyc),

aymutopust  Ne 305
(xumdak kopryc).

3. y4eOHasn
ayauTopusi s
TEeKyLIero KOHTPOJIs
U IPOMEKYTOYHOI

aTTecTALUU:
aymutopust  Ne 405
(xumpax KOpITyC),
ayIUTOPHS Ne31l1
(xumpax KOpITyC),
aymutopuss  Ne 310
(xumpax KOpITyC),

aymuropust  Ne 305
(xumak KopIryc).

Aynurtopus Ne 405
YueOHast MeOenb, y4eOHO-HATIISAHBIC TOCOOMS, JOCKa,
HOYTOYK, MynbTUMeana-mpoekTop Mitsubishi XD3200U,
aKkpaH c anekTponprusonoM 300*400cm Spectra Classic.
Aynutopust Ne 311
YyeOHast MeOenb, yueOHO-HATJISAAHBIC IIOCOOMS, JOCKa,
HOyTOYK, mpoekrop Mitsubishi XD 600U, »oskpan c
anekTponpuBonoM Projecta 183*240cm Matte white.
Aynutopus Ne 310
YyeOHast MeOenb, yueOHO-HATJIAAHBIC TIOCOOMS, JOCKa,
HOYTOYK,MynbTUMeaua-npoekrop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244*183.
Aynutopus Ne 305
YyebOHast MeOenb, yueOHO-HATJIAIAHBIC IIOCOOMS, JOCKa,
HOYTOYK, MynbTHMenua-npoekrop Mitsubishi EW230ST,
skpaH HacTeHHbIH Classic Norma 244*183.
Aynutopust Ne 001
YueOHas Mebenb, yueOHO-HATIIsITHBIE TOCOOHs, T0CKa.
Aynutopust Ne 002
YueOHas Mebenb, yueOHO-HATIISITHBIE TOCOOHs, T0CKa.
Aynutopus Ne 006
YueOHas Mebenb, yueOHO-HATIIsITHBIE TOCOOHs, T0CKa.
Aynutopus Ne 007
YueOHas Mebenb, yueOHO-HATIIsITHBIE TOCOOHS, T0CKa.
Aynutopus Ne 008
YueOHast Mmebenb, yaeOHO-HATIISIIHBIE TOCOOHS, TOCKA.
YurtanabHblii 320 Ne 1
Hayunblit u yueOHbIN QoHn, HaydHas nepuoauka, [1K
(MOHOOMOK) - 3 mT., HeorpaHudeHHBIH aocTyn Kk DBC u
BJ1; KonuuecTBO mMOCa0uHbBIX MeCT — /6.
YurtaabHblii 320 Ne2
Hayunblit u yueOHbIi (oHn, HaydHas mnepuoauka, [IK
(MOHOOTIOK), TOAKITIOYEHHBIX K ceTH MHTepHeT, — § miT.,
HeorpanmyeHHbli noctyn k OBC u BJ[; xommdectBo
rnocago4yssIx mect — 50.
YurtaabHbli 3270 Ne 5
Hayunplii u yueOHbIi (oHa, HayuHas mnepuoamka, I[1K
(MoHOOMOK) - 3 1T, HeorpannueHHbIN goctyn kK ObC u B/I;
KOJIMYECTBO MOCAJOUHBIX MecT — 27.
YuTtajabHbli 327 Ne 6
Hayunprit u y4ueOublii QoHm, HayyHas mnepuoauka, [IK
(MOHOOTIOK) - 6 1T, HeorpaHmdeHHbIH goctyn K OBC u B/{;
KOJIMYECTBO I10canoYHbIX MecT — 30.
YuranbHblii 3271 Ne 7
Hayunprit u y4ueOupiii QoHm, HayyHas mnepuoauka, [IK
(MOHOOTIOK) - 5 T, HeorpannueHHbIN goctyn K ObC u B/I;
KOJIMYECTBO MOCAJ04HBIX MecT — 18.
JlaGopaTopus Ne 206
YueOHast mebenb, yaeOHO-HATTIAAHBIE MTOCOOMS, MeIIanKa

4.  nomewenusn | marautHas EcoStir (1.51,300-200006/muH, miatdopma
Jif ¢ qram. 120mMm,0e3 HarpeBa), Memmanka mMarautaas [19-6110
CaMOCTOSITEJILHOM (mo 1z, ¢ momorp. 120C), memanka mMarautHas [19-6110
padoThI: (mo 1n, ¢ mogorp. 120C), memanka marautHas [19-6110
yuTadbHbIA 3am Ne 1 (mo 1m, ¢ momorp. 120C), wmemanka MarHuTHas C
(rmaBHBIN  KOpITYC), nogorpeBoM  [19-6110M, wMemanka MarHWTHas c
YATANBHEIA 321 Ne 2 MOJIOTPEBOM 115-6110M, MHKPOCKOII,
(dbm3mar KOpITyC- MHOroyHKIMOHambHOe  ycrpoiictBo  Kyocera  FS-
y4eOHOe), YUTATbHBIH 1030MFP, HOYTOYK HP Pavilion, MPOEKTOP
3an Ne 5 BenQMP612C, noyroyk HP 6820sT2370 17 WXGA,
(rymaHHTapHBIHA monurtop 19" Samsung 931BWSFVTFT, cucremuslii 610K
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KOPITYC), YATATbHBIH
3am Ne 6 (yueOHBII
KOPITYC), YUTaTbHBIH
3al Ne 7
(TyMaHUTApHBIH
KOpITYC),1a00paTopHs
Ne 206 (xumdaxk
KOpITyC),

nabopatopust Ne 209
(xumpak  kopmyc),
nabopatopust Ne 419
(xumdak koprryc).

5. Ilomemienne s
XpaHeHUsI "
NpoPHIAKTHYECKOT 0
00C/IyKUBAHUS
y4eOHOro
oGopynoBaHMs:
nabopatopuss  Ne
(xumdak kopryc).

013

Intel Core B komrmuekre, mamste NransTS 4G, cryn
HCO/uepn/ (61t.), HOyrOyK ASUSK52JE 15.6"/Intel Core
i3 370 M/DVD- RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopus Ne 209

YueOHast MeOeIb, y4eOHO-HATTISTHBIC mocoous,
KOMITBIOTEp B cocTaBe: cucteMHblid 6ok DEPO 460MD/3-
540/T500G/DVD-RW, MOHHTOP 20" Samsung,
MHOTo()yHKIIMOHAJILHOE YCTPOICTBO
(npuntep/xonmp/ckanep)  FS-1030  MFR,  mpunTep
Ja3epHbIi MOHOXpOMHBIH Samsung ML-3310D, Gpuduar
npucraBka, kpecio «[Ipectmx», TymOouka MOOWIBHas,
ctyn "[Ipectixk", cToi mUChM., CTON MUCHEM., cTya MCO

JlaGopaTopus Ne 419
YyeOHast MeOenb, y4eOHO-HATJISTHBIC nocoowus,
MHOTo()yHKIIMOHAJILHOE YCTPOMICTBO HP Laser,

IIaHIIeTHRIH KommbioTep Apple iPad 64 GB Wi-Fi +3G
Uepnspiii A4-1.00IT1,64I'b ¢ uexyioM, KONUPOBaJIbHBIN
anmapar, KOMpOBaJIbHBIH armapar
JladopaTopus Ne 013

Kommuiekr mebenmu BHP, Becst GR-120 (120r*0,1wmr)
BHYTp. KaiuOpoBKa, c moBepkol, neHrpupyra OITH-8,
MHoOroyHKIMOHaNIBHOE ycTpoiictBo HP Laser Jet M1536
DNFMFP (CE538A)128mb, siexTpominTka
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[Tpunoxxenne Ne 1

MakeTt paboueit nporpaMmsl

MHWHOBPHAYKU POCCUN

JTUCHUTLITAHBI (MOTYJIs1)

®I'BOY BO «BAILIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCITUITIINHBI Konuenuuu COBPEMECHHOI'0 €CTECTBO3HAHUA

Ha 2 CeMeCTp
(HaMeHOBaHUE AUCIUILINHBI)
O4Hasi

Pa6ouyro nporpammy ocyectsisieT: nmpodeccop, 1.X.H. Konecos C.B.

Bun paéorsl

O0BeM TUCHUILINHEI

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

CemecTtp 2

Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C MPENo/aBaTesIeM: 32,7
JIEKIIUHA 16
MMPAKTUYECKUX/ CEMHUHAPCKUX 16
J1a00PaTOPHBIX -
KOHTPOJIb caMocTosATeIbHOM paboThl (KCP) -

Opyrux (TpynIoBasi, HHIUBUIyalbHass KOHCYJIBTAIMS U UHBIC BUJIBI

y4eOHOH IeATeILHOCTH, TIPEyCMAaTPHBAIOIINE PAOOTy 00yJIAFOIIUXCS C

npenogaBatenem) OKP 0,7

VY4eOHBIX YacOB Ha CaMOCTOSATENIbHYI0 paboTy oOyuaromiuxcs (CP)

BKJIIOUAsl MOATOTOBKY K 9K3aMeHY/3a4eTy 39,3

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

dopma TeKyliero

dopma u3ydeHuss MaTepUaJIOB: JICKLUU, IPAKTUYECKUE AOIOJIHUTCIbHAA 3aaHns 1Mo y Cﬁglls{;gl\ig;n
Ne Tema u conepxanue Salc{;;ii;ngeplji?;; PIe63 I, TA0OPIOPHbIE P00 oo CaMOCTOATENBHOM | (KOJUIOKBHYMBI,
o/ paboTa 1 TpyAOEMKOCTH (B Hacax) pexoMeHayemas paGore KOHTPOJIHHBIE
CTyJCHTaM
CTYJICHTOB paboTHl,
(nomepa w3 KOMITbIOTCPHBIC
Beero | JIK | IIP/CEM JIP CPC CITHCKa) TeCTHI H T.1L)
2 3 4 5) 6 7 8 9 10
1. | Tema 1. MeTonoJiorus, 9 2 2 5 O.n 1,2 Hanucatn
COCTaBHBIE YaCTH U An 1,23 pedepar.
JTarbl Pa3BUTHUS [ToaroToBUTHCS K
€CTECTBO3HAHMSI. oTmpocy.
[TonaTHs npocTpaHCTBa,
BpEMEHU M MATCPHH
2. | Tema 2. Moaenu 13 4 4 5 0.1.1,2 Hanucats
KJIACCUYECKOTO An.1,2,3 pedepar.
€CTECTBO3HAHMUS U [ToaroroBUTHCS K
3aKOHOMEPHOCTH OTIpoCy
TIPUPO b
3. | Tema 3. BepositHocTHBIN | 14 2 2 10 0.1.1,2 Harmucatp
MHpP, OTTHCAHUE A.n.1,2,3 pedepar.
MIPOLIECCOB [ToaroToBUTHCS K
OTpoCcy
4, | Tema 4. 3akonsl | 18 4 4 10 0.1.1,2 Hanucarp
sBomoIMH.  OTKpBITHIE Tl 2,3 pedepar.
CUCTEMBI u e [ToaroroButhes K
camMOoOpraHu3anus OTIPOCY
5. | Tema 5. EcrectBo3nanue | 17,3 4 4 9,3 O.1 1,2 Hamnucats
Y pa3BUTHE UUBWIA3ALNU Hdn.1,2,3 pedepar.

IToaroToBUTHCS K
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orpocy

Bcero yacos:

71,3

16

16

SO
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[Tpunoxxenue Ne 2

PeliTMHT IJIaH JUCHUTIHHBI

KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHMS

Hanpasnenne 04.03.01 Xumus

CrnienanbHOCTh  BBICOKOMOIIEKYIISIPHBIE COEAUHEHUS

kypce |, cemectp 2 2019/2020 rr.

KonngectBo 9acoB 1o yueOHOMY TUTaHy 72, B T.4. KOHTaKTHas pabota 32,7, aynuTopHas padora 32, caMOCTOsTEIbHAS
pabora 39,3.

Kadenpa: BEICOKOMOJIEKYIIAPHBIX COEAUHEHUI U 00IIel XUMUIECKOU TEXHOIOT U

Buabl yueoHoii nesiteibHOcTH | bamnsa Yucno § Basnel
CTYAEHTOB KOHKpCTHO® 3afiatii 3a MunyManbHEBIN MaxkcuMabHBIN
3aJaHue ceMecTp
Moayas 1
Texymuii KOHTPOIb
1. Konrponbshas pabora 5 5 0 25
Py6esxHbIii KOHTPOJIL
1. Pedpepar 25 1 0 25
Bceero 50
Monyasb 2
Texyumii KOHTPOJIb
1.KoutposnbHas pabora 5 5 0 25
Py0eskHbIi KOHTPOJIbL
1. Tecr 25 1 0 25
Bceero 50
IMoompuresbHbIE 0AJITBI
1. CryneHuyeckas onuMIuaaa 0 5
2. [lyonukanus craTei 0 3
3. Yuactue B KoH(pepeHIIHH 0 2
Bcero 10
IMocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 001 CyMMbl HA0OPaHHBIX 02J1710B)
1. Tlocemenne NEKUMOHHBIX 3aHATHH —6
2. Tocemienue 1a00paTOPHBIX 3aHATHN 0 -10

HUTOroBblii KOHTPOJIb

1. 3auer 0 0

YTBepiKACHO Ha 3acefaHun Kadepbl BLICOKOMOJICKYIISIPHBIX COSAMHEHUHN U 00MIel XUMUISCKOW TEXHOIOTHU

Iporokon Ne 11 ot 05.06.2019
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