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Cnucok 10KYMEHTOB M MAaTePUAJIOB

1. [lepedeHp MIAHUPYEMBIX PE3YJIBTATOB OOYYEHHsS MO AUCIIUIUIMHE, COOTHECEHHBIX C
IJITAHUPYEMBIMU PE3YJIbTaTAMHU OCBOCHHS 00pa30BaTEIbHOM MPOTPaMMBbI

2. Llenb 1 MECTO TUCITUIUIMHBI B CTPYKTYpEe 00pa30BaTeIbHOM MPOrpaMMBbl

3. Conepxanue pabodeit mporpaMmbl (00BEM TUCIUTUIMHEL, TUTIBI M BHJIBI YACOHBIX 3aHITHA,
y4e0HO-METOAMYECKOE 00CeCIIeUeHIE CAMOCTOSTEIBbHON PAa0OTHI 00yJIArOIIIHXCS)

4. ®oHJ OLICHOYHBIX CPENICTB MO TUCITUTIIIMHE
4.1. IlepeueHb KOMNETEHLMH C yKa3aHHEM OJTamoB HX (OPMHPOBAHHUS B IpOLECCE
OCBOEHHMSI 00paszoBaTelbHOM Tmporpammbl. OmHcaHWe TIOKazaTeled W KpPUTEPHUEB
OIICHUBAHMSI KOMIETEHIIMN Ha Pa3UYHBIX 3Tarnax UX (POPMHPOBAHUS, ONMUCAHUE IIKAJ
OTICHUBAHMSI
4.2. TunoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepHANIbl, HEOOXOUMBIC TSI OIICHKH
3HaHWW, YMEHWW, HABBHIKOB W OMbITa JACSITCIBPHOCTH, XapaKTEPHU3YIOIINX OTallbl
(hopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Mertouueckue Matepualibl, ONPEAeIIonMe IpoLeayphl OLICHUBAHUS 3HAHUM, YMEHHH,

HABBIKOB U OIBITA JIEATEIILHOCTH, XapaKTEPU3YIOUINX 3Tanbl POPMUPOBAHUS KOMIIETEHIIUIH

4.3. PeliTUHI-TUIaH TUCIIUTUTHHEL

5. YuebHOo-MeTouueckoe U HHGOPMAIIMOHHOE 00ecTIeYeHUE UCITUTLTHBI
5.1. TlepeyeHb OCHOBHOHM M JOTIOJIHHUTEIIBHONW Y4EOHOU JHUTEpPATyphl, HEOOXOIUMOM IS
OCBOCHUS JUCIUILIMHBI
5.2. Ilepeuens pecypcoB HH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT™ 1
MIPOrPaMMHOTO OOecTieueHus, HEOOXOAUMBIX JUISI OCBOCHUS TUCITUTLINHBI

6. MarepuanbHO-TexHUYecKas 0a3a, HeoOXoauMasi Uil OCYILIECTBICHUS 00pa30BaTEIbHOTO

Inponecca 1o AMCuUIlInHC



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 00yUIECHUS 10 JUCIUTUINHE:

XUMHUYECKON HAYKH
[IpU aHAJIU3€
MOJTyYEHHBIX

CJIOKHOM CUCTEME BO33PEHUN
COBPEMEHHON XUMUHU

Kateropus ®opmupyemast Kon u HanmeHOBaHMe Pe3yabTaThl 00yueHus: no
(rpynmna) KOMIeTeHI U (¢ HHAUKATOPA JOCTH/KEHHUS JMCUHUILTHHE
KOMIIETEHIHI| yKa3aHHeM KOJAa) KOMIIeTeHIIUM
(npu
HAJTHYIUHN
OIIK)
TK-4. [1K-4.1.38aTh: OCHOBHBIE 3TAIIbI 3HATh: OCHOBHEIE 3TAIIbI
CIocoOHOCThIO Pa3BUTHS XUMUH; HAyIHbIE [Pa3BUTHUS XUMUM; HAyIHbIE
MPUMEHSATH TOCTIKEHHUS Hanboee IMOCTIKEHUS Hanbolee
OCHOBHBIEC BBIJIAIOIIUXCS OTEUECTBEHHBIX 1 BBIJIAIOIIMXCS OTEUECTBEHHBIX
eCTeCTBeHHOHay‘IHbIC3apy66)KHI)IX XHUMHKOB, UX BKJIaJ B |1 3apy66>1<m)1x XHUMHKOB, UX
B3AaKOHBI 1 paSBI/ITI/Ie XUMHUHU. BKJIa/J B pa3BHTHe XUMHUH.
3aKOHOMEPHOCTH [1K-4.2. YMeThb: olleHUBaTh VYMeTh: O1leHUBAaTh
paSBI/ITI/Iﬂ XUMHWYCCKHUEC ITOHATUA U 3aKOHBI B XUMHUYCCKUEC ITOHATUA U

3aKOHBI B CIIOKHOHN CHCTEME
BO33PEHUI COBPEMEHHOU
XUMHUHU

[pE3yNBTaTOB

I1K-4.3. Bnagers: HaBBIKaMU
00513aTeNTLHOTO O3HAKOMJICHHUSI C
MPEABICTOPHEH TOTO WM HHOTO
BOIIPOC TIOCTABJICHHOT'O B €70
IIPAKTUYECKON HAy4HOU U

MEearoruyecKom AesiTeIbHOCTH.

Bnaners: HaBbIKaMU
0053aTETFHOT0 03HAKOMIICHHS
C IPEABICTOPUEHN TOI'O WU
MHOTO BOIIPOC MOCTABIICHHOI'O B
€ro NIpakTUYECKON Hay4HOU U
[eJarorndeckoi AesiTeIbHOCTH.

2. Heab 1 MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHO NPorpaMMbl

]_IeJ'IB U3ydCHUsA JUCHHUITIIINHBI

JO0CTAaTOYHBIX JIIA BI)Ipa6

OTKH SICHOI'O

dopMupoBaHue y CTYAEHTOB
MPEJICTaBICHUS

3HAHUM,

O  COBPEMEHHOM

€CTECTBEHHOHAyYHOM KapTHMHE MHpa KaK OCHOBE LEJOCTHOCTHU M MHOrooOpasus
MPUPOABI, OBIAJACHUS HAaydHOH U (unocodckoit metomonorueit U (HOpMUPOBAHUS
HABBIKOB €€ MPUMEHEHHsI B CBOEH MpoQeccruoHaNbHOM 1eATeIbHOCTH.

Jucuunnuna « KoHuenuum coBpeMeHHOr0 ecTeCTBO3HAHUS OTHOCUTCS K
yacTu, GopMHUpPYyEeMOIl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHA.

Jucuunnuna u3ydaercst Ha 1 kypce Bo 2 cemecTpe.
Jlyis 0CcBOEHUS AUCUMUIUIMHBI HEOOXOAUMBI KOMIIETCHIINH, C(POPMHUPOBAHHBIE B paMKax
W3YYEHHUS CICAYIOMINX JUCUUTLIINH:
JlJis 0CBOEHMS AUCUMIUIMHBI HEOOXOAMMBI KOMIIETCHIINH, C(POPMHUPOBAHHBIE B paMKax
W3Y4YEHUS CIAEAYIOIUX AUCIUIUINH:

b1.0.03 ¢punocodus,
Bb1.0.29 o6mas xumus,

b1.B.Z1B.01.02 uctopust u METOI0JIOTHS XUMHUH
C noruueckod M COJEpKATEIbHO-METOJIUYECKOM T. 3. 3TO HEOOXOJUMO IS
IIOHMMAaHMs ITAlOB CTAHOBJIEHUS U Pa3BUTHs COBPEMEHHOW HAYKH, KIIFOUEBBIX TEOPUH,

JIC)KaIX B OCHOBE COBPCMCHH

oro €CTcCTBO3HAHMA.

3. Coaep:xanue padoueii nporpamMmsl (00beM THCHHUILIHHBI, TUIBI M BUAbI
Y4eOHBIX 3aHATHIH, Y4eOHO-MeToAHYecKoe o0ecnedeHHe caMoCTOATeIbHOM
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padoThI 00yUYaKOIIUXCH)
Conepxanue paboyeil mporpaMmel npesactasiieHo B [Ipunoxkennn Ne 1.
4. ®oHA OLIEHOYHBIX CPECTB MO AUCIHHUIIHHE

4.1. [lepevyeHb KOMNETEHIMI C YKa3aHMEM 3TANOB UX (JOPMHUPOBAHUSI B MpoIlecce

OCBOEHMsI 00pa3oBaTe/IbHOI NMporpaMMbl. OnucaHue NoKa3aTelieil U KpuTepueB
OllCHUBAHUS KOMIIETEHII HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus,

ONnHMCcaHMe KA OleHUBAHUS

Kox u ¢popmynupoBKa KOMIETEHITNH
IIK-4. CnocoOHOCTBIO MPHUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI |
3aKOHOMEPHOCTU Pa3BUTH XUMHUUYECKOW HAyKU ITPU aHAIM3€ MOJYYEHHBIX PE3yJIbTaTOB

Kon n PesyabTarhl Kpurepun oneHnBanus pe3ynbTaToB
HAHMMEHOBaHUe 00yueHus1 Mo 00y4eHus
HHAUKATOPA AUCHMILINHE
KHOOI\:;:::;Z“;H He 3aureno 3auteHo

IIK-4.1.3uarts: 3HaTh: He 3naer o0mmx CnocobeH K
OCHOBHBIE  JTambl | OCHOBHBIE XUMHYECKUX TPaMOTHOMY
pPa3BUTHS XWUMUM, | OTAMbl Pa3BUTHA | TIOHITUN U HE pacrpeieneHuo
Hay4JHbIC XUMUH; yMEET MPUMEHSITh BPEMEHHU U
JIOCTHKECHUS Hay4YHbIE 3aKOHBI K PELICHUIO | pACCTaHOBKE
HauOoJee JIOCTHKECHUS MPOCTHIX 33J]a4 110 | IPUOPUTETOB B
BBIIAIOIIUXCS HauOoJee XUMHUH BBITIOJTHEHUH PaOOTHI.
OTEYECTBEHHBIX M | BBIJAIOIINXCS
3apyOeIKHBIX OTEYECTBEHHBIX
XUMUKOB, UX BKJIaJl | U  3apyOeKHBIX
B Pa3BUTHE XUMUU | XUMUKOB, ux

BKJIaJ] B

pa3BUTHE

XUMHUH.
IK-4.2.YMmets: YMeTh: He ctpemutcs | Konrposmpyer
OIICHUBATh OLICHUBATh BBITIOJTHUTH PabOTy | GaKTOPBI, CIIOCOOHBIC
XUMHUUYECKHE XUMHUYECKHE KaueCTBEHHO, HE | MOBJIUATH
MOHSTHUS Y 3aKOHBI | TOHITHUA U s dexTrBHO Ha BBIIOJIHSIEMYIO
B CJIO’KHOM 3aKOHBI B noadupaet pabory,
cucTeme CJI05KHOM HEO0OXOAMMBIC pU HEOOXOIMMOCTH
BO33pECHUM cucTeme METO/Ibl KOPPEKTUPYET CBOU
COBPEMEHHOU BO33pPEHU I JIEUCTBUSA
XUMUH COBPEMEHHOM

XUMUH
IIK-4.3. Bnanets: He cnocoben | [Toka3piBaeT
Brnagerb:HaBbIKaM¥ | HaBBIKAMH 3¢ heKTUBHO YBEPEHHOE  BIAJCHUE
0053aTeTFHOTO 0053aTeNFHOTO | HCTIOIB30BATh 3HAaHUSMHU BO MHOTHUX
03HAKOMJICHHUS C O3HAKOMIJIEHHUS C | CBOM 3HAHMS B | HallpaBJIEHUSX
npeabICTOpuei NpeAbICTOPUEN | HAYYHOU XUMHUYECKOTO aHalu3a
TOTO WUJIM UHOTO TOTO WJIM UHOTO | JESTEIbHOCTH
BOIIPOC BOIIPOC
MOCTaBJIEHHOTO B | TOCTaBJIEHHOTO
€ro MPakTUYEeCKOM | B €ro




Hay4HOU U MIPAaKTHUYECKOU

IIeJarOTUYECKOU HAay4HOU U

JEATEIbHOCTH. IIeJarOTUYECKON
JEeSTENbHOCTH

Kputepusimu  OllEHUBaHUS  SBISIOTCA  OaJUTbl, KOTOPHIC  BBICTABISIOTCS
MpenogaBaTesieM 3a BUABI JIEATEILHOCTH (OLICHOYHBIE CPENICTBA) IO UTOTAM W3YUYCHHS
Moxyliel (pa3/iesoB JUCHUILUINHBI), TEPEUYUCICHHBIX B PEHTHUHT-IUIAHE JIUCIUTUTHHBI
IIIxane1 ollecHUBAHMS

ot 0 10 59 Ga/IoB — «HE3aYET»),

oT 60 | BBIIIIE — «3a4YETH.



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
Koa n HammMeHOBaHUe MHAUKATOPA Pe3yabTaThl 00y4eHUs M0 OueHovHble
JAOCTHKEHUS] KOMIIEeTEeHIIUH JUCHMILINHE cpeacTBa
[1K-4.1. 3HaTb: OCHOBHBIE 3TAIIbI 3HaTh: OCHOBHBIC TaIlbl pa3BUTUS  |Peghepam.
Pa3BUTHUS XUMUU; HAYUYHbIE XUMUU; HAYYHbIE JOCTIKECHUS  [MHOusudyanvhuiil,

JIOCTH KEHHST HanOoJiee BBITAIOIINXCS
OTEYECTBEHHBIX U 3apyO0EKHBIX
XUMHKOB, HX BKJIaJ B Pa3BUTHE

XUMHH.

HanOoJiee BLIJAIOIINXCS
OTEUECTBEHHBIX U 3apyO0eKHBIX
XHUMHKOB, UX BKJIaJl B pa3BI/ITI/IC

XHUMHUHU.

2pPYNnoeoti onpoc

[1K-4.2. YmeTh: orieHUBATh
XUMUYECKUE TTOHATUS U 3aKOHBI B
CJIO’KHOM CHUCTEME BO33PEHUI
COBPEMEHHOUN XHUMUU

YMeTh: OIICHUBAaTh XUMHWUYCCKHUE
TTOHATHS 1 3aKOHBI B CII0KHOM
CHUCTEME BO33PEHUIN COBPEMEHHOMN
XHUMHUHN

Pechepam.
\UnousuoyanvHulll,
ePYnnosotl onpoc

T11K-4.3. BnageTtb: HaBbIKAMU
00513aTEIHHOTO 03HAKOMIIEHUS C
MIPEILICTOPUEH TOTO MIIH UHOTO

BraneTts: HaBBIKAMH 00A3aTEILHOTO
03HAKOMJICHHUS C TIPEBICTOPUEN TOTO
WJTM UHOTO BOTIPOC MTOCTABJICHHOTO B

Pechepam.
\UnousuoyanvHulii,
2pynnosotl onpoc

€ro NpakTHYECKOW HAYYHOU U
NEAarOTUYECKON JESATEIBHOCTH.

BOIIPOC MIOCTaBJIEHHOIO B €ro
MPAaKTUYECKON HAYyYHOU 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 3a0anutl. 3axnoyenue (b1600bl) He
packpuvisaiom cymo ucciedosanus. Cnucox aumepamypul menee 15 cospemennbix UCmOYHUKOS.
Vuuxanvnocmo npu nposepke na anmuniazuam mernee 65 %.



Bonpocs! 111 KOHTPOJIBbHBIX padoT
1o aucuuiuiiie KoHnenuun coBpeMeHHOro ecTecTBO3HAHUS

(HauMeHOBaHUE JTUCIUTUTHBI)

BapuantNel

1. Jlaiite o0myro xapakTepucTHKy coctaBa ConmHeuHOM cuctembl. Ha3oBuTE BUIAMMBIE MPOCTHIM
IJ1a30M IUIaHeThl. YTO Takoe «acTpoHOMHUYECKas €IUHMIA» JUIMHBI, U 4yeMy oHa paBHa? KakoBbI
op6uThl TIaHeT? MOTyT JIH TUTaHETHl CTOJIKHYTBCS TIPU CBOEM ABIKeHHH BOKpyr Conana? Onenure,
Ha KakoM cpefaHeM paccrosiHu oT CojHua HaxoauTcs MepKypuil, ecinu ero nepuoj oOpalieHus
pasen 0,24 3emHoro roga?

2. OcHOBHBIE 3aKOHBI KJIACCUYECKOW MEXaHUKU MaTepuainbHOi Touku. Kak Monenupyercs cucrema,
cocrosiias U3 IByX U O6ojee MarepuasbHbIX Touek? [IpuBennte npuMepsl 3a1a4, B KOTOPbIX MOXKHO
CUMTATh 3EMJII0O MaTEPUAIbHOU TOUKOH, a B KAKUX — HEJIb3sl.

3. Uto Takoe «siaepHasi JHEPTUs» U «siAepHas peakius feneHus»? Kak cBsA3bIBaloTCs HYKJIOHBI B siIpe
atoma? Kak ompeznensercss sHeprusi Ux CBSI3U, U OT 4ero oHa 3aBUcUT? Kakue mnepcrekTUBBI U
po0JIeMbl SHEPTETUKH CBSI3aHbI C PEAKLIMSIMHU JIeNIeHus saep?

4. TlosicHUTE 3BOJIIOLHUIO MOHIATHHA «aTOM», «MOJIEKYJIa», «XUMHUYECKUN AIEMEHT» U «XUMHUYECKOe
coenuHeHue». [losicHUTe NOHATHE XUMHUYECKHX CBsized M mpuBenute npumepbl. KakoBa poub
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 BenuuunHa
SIBJISIETCS. MEPOU CpeHEN KNHETUYECKOW SHEPI U MOJIEKYI?

6. Ilosicaute cyth runotesbl Jlyn ae bpoinsa. Kak oHa Oblia SKCIIEpUMEHTAIBHO MOATBEPIKICHA,
KAaKO€ 3HA4YeHHE JUIsl €CTECTBO3HAHMS MMEET MCIIOJIb30BAHUE KOPIYCKYJISPHOBOJHOBBIX CBONCTB
BeniecTBa? UTo y3HaIU O JKMBOW MaTE€pPUU C MOMOILBIO AIEKTPOHHOTO MUKpOocKomna? OIeHUTh JITUHY
BOJIHBI JIEKTPOHA ¢ dHepruei 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 noHsTue «onocdepa», ykaxkute ee QyHKIMHN | XapakTepusynTe ee o0onoukn. Kak 3to
noHsTe 06110 IepeocMbicieHo B. M. Bepaanckum? Korna y 3emiu nosisunack ouocdepa? Onummre
YeJl0BEeKa KaK KaueCTBEHHO HOBYIO CTYIEHb pa3BUTHsI OMOC(epHI.

9. Iosicuute, uto Takoe BceneHHas, KakoBBI €€ pa3Mepbl, Kakue 0ObEKThl €€ COCTABIISAIOT U KaKHe
MOJIENH pa3BUTHU BceneHHON N3BECTHBI.

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

Bapuant Ne2

1. 3aKkOH COXpaHEHHUs! UMIIYJIbCAa B KJIACCHUYECKON MEXAaHUKE M CBA3b €r0 C 3aKOHOM JIMHAMHUKHU
Herotona. IIpumep ucnonb3zoBaHus 3TOro 3aKOHa coxpaHeHus. Kak oH cBs3aH cO CBOWCTBAMU
MIPOCTPAHCTBA-BPEMEHH, U TIOUEMY ITOT 3aKOH (pyHIaMeHTaneH?

2. Cytb 3akoHOB Kemiepa u uX CBA3b C 3aKOHOM BCEMUPHOTO TAroTeHus. Hackonpko npumeHnma
Mozens, npusaTas HetoronoM? Onpenenute Maccy ConHIa, €Clii U3BECTHO, YTO 3€MJIS IBUYKETCS
BOKPYT HEro co ckopocThio 30 kM/c Ha cpeHeM paccTossHUU 150 MITH KM.

3. Ponb u3smepeHuii B OJIy4€HUHU 3aKOHOB ecTecTBO3HaHUs. [loHsaTHe 0 MeTpuueckoii cucteme. ['ne
Ha 3eMJie MO>KHO HaunboJiee mpuOIu3uThes K eHTpy 3emun? Kak usmepunu pazmepsl 3emin, JIyHbl,
Connua? KakoB 1uana3oH paccTossHul Bo BeenenHoi?

4. KakoBa crenupuka MUKPOMHpA 10 CPABHEHHUIO C M3y4CHHEM Mera- u Makpomwupa. [losicHute
MIPUHLUIIBI COOTBETCTBUS U IOTIOJIHUTEIBHOCTH.

5. Yro m3yuaer TepmoaumHamuka? YTo Takoe «TE€pMOJMHAMHUYECKAs CUCTEMA», «PABHOBECHOE
coctostHMe»? OnpenenuTe MOHATUS «TEIUIOEMKOCTb» U «yAelIbHas TeIUIOeMKOCTh». Kak mo Hum
MO>KHO CYAMTH O BHYTPEHHEW CTPYKTYpE BeLIeCTBa?



6. Onumure, Kak pa3BUBAJINCH NPEACTABIEHUS O CBETE, B KAKUX SBJICHUSIX IPOSBISAIOTCA €ro
BOJIHOBBIE cBOicTBa? Kakoe siBieHHE TOKAa3bIBACT, YTO CBET — Nornepednas BoiaHa? Kak u keM Obu1o
[I0Ka3aHO, YTO CBET €CTh WIEKTpPOMAarHuTHas BojHA? Eciu nmpu oTpax€HUM OT TOPHU30HTAIbHOMN
CTEKJITHHOW TJIACTUHKU COJHEYHBIM JIyd OKAa3aJiCsi IUIOCKOTOJSIPU30BAHHBIM, TO KakoBa Oblia
BbicoTa CoJIHIIa HAJl TOPU3OHTOM?

7. PazButue uneit 3BoNIOLMH BUIOB. JJOKaXKHUTE, UTO €CTECTBEHHBIN OTOOP SABJISAETCS HAIPABIIAIOLIUM
¢baxTopoM 3BorOIHIH. COTOCTaBbTE MOHATHS «ITOMYIISALIUS) U «BUI.

8. KakoBbl 0cOOEHHOCTH CTpOEHUS M (PYHKIMU sApa KIETKHA W HUTOIUIa3Mbl? OnumuTe QyHKIHNA
KJIETOUHBIX MeMOpaH. UTo Takoe «MOHHBIN Hacoc»?

9. IlosicHuTE MOHATHE «CONHEYHAs akTUBHOCTHY. Kakue rpouieccel Ha ColHIle CBSI3aHBbI C SBJICHUSMU
Ha 3emie? Kak pacnpenensiercss Ha 3emie coyiHeuHas sHeprus? HackoJIbKo MOKHO CUMTATh 3EMITIO
TETUIOBOM MamuHou? JlaiiTe MOHATHE O HEMIHTPOIIUU COJIHEUHOTO U3ITyUEHUS.

10. JlaiiTe NOHATHE «HAYYHOUN KapTUHBI MUPa» U NMPUBEIUTE IPUMEPHI.

Bapuant Ne3

1. Uto Takoe acTepoubl, TAE€ OHU PACIOJIOKEHBI, KAaKOBBI MX OpOUTHI M pasmepbi? HazoBute
HauOosiee kpymHbie U3 HUX. [lepuoa oOpamenus [Inmyrona paBen 250 3eMHBIX JIET, TaK KAKOBO €rO
paccrosiHue oT CoHIIa U KaKyl0 4acTh CBOET0 «r0Jia» OH MPOILIEN [OCJIE TOr0, KaK €ro OTKPbLIN?

2. TlosicHUTE TOHSATHUS «MOMEHT CUJIbI» U «MOMEHT MMITyJIbca ». B Kakux cucremax coxpaHseTcs
MOMEHT UMITYJIbCa, TOYEMY ITOT 3aKOH TOXE OTHOCST K pa3psily «BETUKUX 3aKOHOB COXPAHEHUS»?
JlaliTe mpuMephI €ro UCIOIb30BaAHUS.

3. Uto Takoe paJuOaKTHBHOCTH (€CTecTBeHHasi U McKyccTBeHHas)? Kak ucnonb3oBaHuE SBIECHUI
PaZvoaKTUBHOCTH MO3BOJIMIIO OCYHIECTBUTh MEUTY aJIXUMHUKOB?

4. Onpenenure paanyc JIyHbl, €ClIM U3BECTHO, YTO BUAUMBIN yrioBoi auametp JIyHer 30 yriooBbIx
MUHYT, pacctostnue 10 Jlynel 384 Teic. kM. Kak onpenenstor paccrosiuus Ao 3Be3n? Uto Takoe
«mapajlake» M «3Be3niHas BennurnHay? Kak ouenwnn pazmep ["anakrrku, Beenennoi?

5. TlosicHuTE NPUHLHKIT HEONPENEICHHOCTH, MOHATHUS JOETEPMUHU3Ma W HHaeTepmuHu3Ma. Kax
M3MEHWINCH MPEICTABICHUS O CIydaiiHOM U 3akoHOMepHoM? [losicHuTe poJib u3MepeHus 1 mpudopa
B KBAHTOBOM MEXAHMKE.

6. Uto Takoe «Hauajga TEPMOIUHAMUKIY, UICATBLHBIN U PeaIbHBIN MUK, KOA()(UIIMEHT MOJIe3HOTO
JNEUCTBUS TEIUIOBBIX MamMH? B 4emM cOCTOUT CyTh Hadajl TEPMOAMHAMHUKH M CIOPA O «TEIIOBOU
cMmeptu BeenenHoii»?

7. Haiite npeacraBieHHe O HAyYHOW METOJOJIOTHU U (POPMUPOBAHUM KPUTEPHs] UCTUHBI B pa3HOE
Bpemsi. Kakue MeToapl UCHOIB3YIOT B €CTECTBO3HAHMM U HACKOJIBKO OHU JAlOT OOBEKTHUBHBIC
pe3yabTaThl?

8. Kak BO3HUKAIOT CTPYKTYpbI U3 Xa0Ca B HEOPraHUYECKOW U )KUBOM MaTepusix? KakoBbl yCIIOBUS UX
o0Opa3oBaHus, IPUBEIUTE MPUMEPHI U3 Pa3HBIX OONacTeil ecTecTBO3HAHM. UTO Takoe CHHEpreTuka
1 KaKOBO €€ 3HAYE€HHE JJIs1 COBPEMEHHOMN KapTUHbI MUpa?

9. OnummTe runoTe3bl NpoucxoxaeHus I1aHer ConHeyHOW cucteMbl. YeM J10Ka3bpIBaeTcs
enuHOBpeMeHHoe mpoucxoxaeHue Ten  ComneuHodt  cuctembl?  [losicHute — mpoOGieMbl
MPOUCXOXKACHUS U dBomomu 3emian. KakoBo crpoenue reocep? B uem cyTh rumnore3 TeKTOHUKU
TUTOC(EPHBIX TUIUT, Ipeiia KOHTUHEHTOB?

10. B yeM cMbICsT KOHLIENIIMM HOOC(EPHI, U KaKOB €€ HayuyHbIl craryc? ONMUIINTE, B YEM COCTOUT
rJ100aJIbHBIN HKOJIOTHUECKUI KPU3HC, KAKOBBI €r0 MPUYMHBI U NEPCHEKTUBBI PEOI0JICHHUS.
Bapuant Ne4

1. Jlaiite oOuiyro XapakTepucTHKy komeraM. Ha3zoBute Hambosnee u3BecTHble U3 HHMX. I[lepuon
obpamenus CarypHa Bokpyr Counnia paseH 29,46 3emHoro roaa, a Mapca — 1,88 3emHoro 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? Paccrostaus 1o JIyHsl MeHsieTcs u3-
3a OTJIMYMA €€ OpOUTHI OT OKPY)KHOCTH B 3HAUMTENIbHBIX Ipezenax: B amoree — 405 ThIC. KM, a B
nepuree — 363 Toic. kM. KakoBa 6oJiblast Hoayock JiyHHOH opOuThl? I[louemMy Ham BHJIHA JIUIIB OJHA
cropoHa Jlyns1? beina nu cocraBiena kapta o6oux nosymapuii JIyHbl, KTO ¥ KaKk 3TO CMOT C/1eaTh?
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3. MHaiite mpezacraBieHue o0 ONUCAHUM KOJIEOAHWH, MOJETH TapMOHUYECKOTO OCHHMIUIATOpA U
HCI0JIb30BAHNU ITON MOJIENH. YTO TaKoe «KOT€PEHTHOCTDBY, «PE30HAHCY, «IOJIApU3ALUI»N?

4. KakoBsl Mozenu pa3Butus Bcenennoit? Kakue nabmromeHus moATBepawsid Mozenb boibmioro
B3peiBa? Kakue smnupuueckue NOATBEpXKIAEHUsS pacmupeHus Bceenennon? Yro o3Havaer
«CTAalMOHAPHOCTH)» U «HECTALIMOHAPHOCTHY BeeneHHoi, KakoBa pUpoia PEIMKTOBOrO U3JIydyeHus?
5. Moaenu uneanbHOr0 M peajgbHOro rasza. Kakumu mapameTrpaMu OMUCHIBAETCS COCTOSIHUE rasa?
Onpenenure Temmeparypy HUACaIbHOTO rasa, €Ccld CpelHssl KUHETHYecKass JHEprus
IOCTYTIATEILHOTO JABHKEHUS €ro0 MOJIEKyI paBHa 7,87x1072L JTx.

6. IlosicHUTE MOHATHUS SHTPONUHU U TEPMOJMHAMHUYECKON BEPOSITHOCTH. B ueM cocTouT mpuHIMUI
Bonbiivana, kKakoBO 3HaY€HHE 3TOTO MPUHIIUIA B COBPEMEHHOM €CTECTBO3HAHUU ?

7. KakoBbl CTpYKTYpHbIE YPOBHU OpraHM3allid MaTepuHu, YEM OHU Xapakrepusyrorcsi? Uto Takoe
«CUCTEMHBIN MMOJAX0]1» U KAKOBBI €r0 OCHOBHBIE MTOHSATHS B COBPEMEHHOM €CTECTBEHHOHAYUYHOM
KapTUHE Mupa?

8. Kak ctpoutcs TepMmoauHaMMKa OTKpBITHIX cucteM? IlosicHUTE NOHSATHE AMCCUIIATUBHOM
cTpykTypsl, o U.IIpuroxuny. Kakue 3Tanbl MOKHO BBIACTUTH B Pa3BUTHH CAMOOPTaHU3YIOLIUXCS
cucreMm? UeM oTiinyaeTcs COBpEMEHHas HayyHasi KapTUHA MUpa OT KIacCUYECKOM?

9. Uro Takoe «MyTrauus» W Kakue myranuu ObiBaror? Kak ompenenuTs, 4To mpHOOpeTEeHHbBIE
MpHU3HaKky He HacnenayoTcsa? Kakue BUIbl ”3MEHYMBOCTH U3BECTHBI, B U€M MX CXOJCTBA U OTJIMYUS?
OObsacHuTE, Kakasg (GopMa U3MEHUMBOCTH JAeT MCXOJTHBIA MaTepuas JIjsl €eCTECTBEHHOTO 0TOopa B
IpHUpOJIE.

10. TlosicauTe 0cOOy¥O pPOJIb MaTeMAaTUKH W MOJCIMPOBAHUS B €CTECTBO3HAHMU. YUTO 1anmum
yenoBedecTBy pemennst Ha 9BM rinobansHbeIX TporpamMm Mupa?

Bapuant NeS

1. 3aKOH BCEMHUPHOTO TATOTEHUS W JOKA3aTeIbCTBA €ro CHpaBeaauBOCTH Ha 3emuie. OOBsiCHUTE
siBJIeHHEe TpUiInBoB. OlLIeHNTE U3MEHEHHE CBOETo Beca MpH Mepeesie ¢ IKBaTopa Ha MOJIIoC.

2. Ilonsitue o mMukpo-, Mera u Makpomupe. Kak usmepsitorcst paccrositHusg B Mukpomupe? Kak
u3MepseTcs BpeMsi Ha nHTepBaiax,MeHpmux 1 c¢? Kakumu mpubopammu?

3. JaiiTe moHsATHE 00 0OpaTUMBIX U HEOOpaTUMBIX Tporieccax. [IpuBeaute npumepsl. Onpenenure
MOHATHS «IMHAMHYECKUN Xaocy, «OudypKalum», «IUCCUIIATUBHBIE CTPYKTYPbI

B OKPECTHOCTH TOUKH OudypKaumy.

4. Tosicuute, KaK U3MEHWIUCH MPEACTaBICHHUS O MPOCTPAHCTBE U BPEMEHHU C CO3/IaHUEM TEOpUU
oTHOcUTeNbHOCTH. Kakumu pakTamu v SBICHUSMH 3TU MPEJICTABICHUS MOATBEPKICHbI?

5. B kakux equHHIaX U3MEpPSIOTCS SHeprus, padota U MOIIHOCTH? Kak 5TH BeNIMYUHBI CBSI3aHBI
MeXay co0oil W 4TO OHHM XapakTepu3yroT? CKOJIBKO BPEMEHH HYXKHO BBINOJHATH (U3NYECKUE
ynpaxHeHUs MOIITHOCTHIO B 700 BT, 4T0OBI COpOCHTH CBOI BEC 3a CUET yMEHbIIICHHs Kupa Ha 450 T
(na pacmerienue 1 1 xupa pacxoayercst okoio 40 kJIk, a k.11 — 25%)?

6. Kakas vacTe TepMOIMHAMHYECKON CHCTeMbl Ha3biBaeTcs (a3oil naHHoro BemiecTBa? JlaiiTe
MOJIEKYJISIPHYIO KapTHHY MPOLIECCOB UCHApeHus: U KOHAeHcauuu. YTo Takoe HaChIIIEHHBIN map, U
KaKOBBI €ro cBoicTBa? OMUIINTE POJIb 3TUX MPOLIECCOB B 3eMHOI aTMocdepe.

7. OCHOBHOM 3aKOH paJMOAaKTHBHOIO pacraja M ero craTucTudeckuii cmbici. Kak ompenensercs
BO3pACT apXe0JIOrMYeCKON HaXOIKU, HaIIeH MIaHeThl?

8. PackpoiiTe CyIHOCTh MHUKpPO- U MaKpO3BOJIIOLMH, NPUBEINUTE MPUMEPHI JEHCTBYIOUIUX B HHUX
npoueccoB. KakoBel Joka3aTenbCTBA HBOJIIOLIMYA OPraHUUYECKOTO MHUpa?

9. Kak npoucxoauT oOMeH BEIeCTB U SHEpruei B KHUBOU Ki1eTke? YeM OH OTJIMYaeTcst 0T OOMEHHBIX
IIPOLIECCOB B HEKMUBOU Npupoae?

10. Yto moHMMaeTcs o HOHATUEM «3aKOH MPUPObI»? UeM oTiIMYaeTcs 3aKOH MPUPOJIbI OT 3aKOHA,
YCTaHOBJIEHHOT'O TOCYJapCTBOM?

Bapuant Ne6

1. ITpuBenuTe T0Ka3aTeNbCTBA CIPABEIMBOCTHY 3aK0oHa TAroTeHUs: HprotoHa B CoslHEUHOM cUCTEME.
Haiinute yckopenue cBoboHoro najaenus Ha JIyne u onenure cBoii Bec Ha JIyHe, 3Hasd, uTO ee Macca
B 81 pa3 meHbllEe, 4eM y 3EMIIH.
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2. TlosicHUTe, YTO TaKOE «TajaKkTUKa», KaKOBHI UX (GopMbl U cTpoeHHe. Kak Ha3bpiBaeTcs Haiia
ranaktuka? ['ne naxoaurcs ConHeunas cucrema B Heil? B kakux JIBM)KEHHSIX ydacTBYeT 3emilsi?

3. B ueM cymHOCTh BTOPOro Hadaja TepMoauHamMuku? [IpuBeanure 3HaueHUS K.I.J. Ul TEIUIOBBIX
cranuuii. Ecau nap noctynaer Ha TypOuny npu tremmneparype +177°C, a okpykarouiuii BO31yX UMeeT
temneparypy +15°C, onpenennre MakCUMaaTbHO BO3ZMOYKHBIN K.I1.JI. 3TOH MapoBOM TypOHUHEI.

4. Pa3BuTHE NpeJCTaBICHUNA O CTpOEHUHU aToMOB. KTO M Kak OTKpbLI 3/1eKTpoH? B Kakoil cTenenu
aTOM TIOXOK Ha COJHeuHylo cuctemy? Jlaiite moHsTHEe 00 SHEPreTHYECKUX YPOBHSIX M MEPEX0ax.
Kak nonyuaercs criektp uziaydeHust aromos? Kak ycTaHOBMIM MaTepUaIbHOE €JUHCTBO MuUpa?

5. XapakTepu3yiTe pacpoCTpaHEHHOCTh XUMUYECKUX IIEMEHTOB Ha 3emJie U B ee Ouocgepe. B uem
MPUHIUNHAATEHOE €IMHCTBO XUMHUYECKOTO COCTaBAa KUBBIX OPTaHU3MOB U HEXKUBOM MPUPOIbI?

6. IlonsiTue paBHOBECHS B MEXaHWKE W CTaTHCTHYECKOW TepmoauHamuke. Kak Bemyr ceOs
MaKpOCHUCTEMBI BJIaTi OT paBHOBecua? [osicHUTE TPUHITUIT JIOKAJIBHOTO PaBHOBECHSI.

7. Haiire oOIIyI0 XapaKTEpUCTUKY >KUIKOTO COCTOSIHMS. Omnpenenure KapTUHY IMPOLIECCOB NPU
SIBJICHUSX KaMMJIIIPHOCTH, CMAaYMBAHUH, BS3KOCTH, TIOBEPXHOCTHOM HaTsDKEeHUU. Kak OOBACHSIOT
OO0JIBIIYIO TETIOEMKOCTh BOJIbI, 00JIbIIIOE TOBEPXHOCTHOE HATSHKEHUE U CBOMCTBO KaWJUISIpPHOCTU?
Kaxkoe 3HaueHnre uMeroT 3T 0COOEHHOCTH BOJBI B KUBOM TIpUpoOIe?

8. B uem cmbicn runortessl [InaHka o AMCKpETHOM XapaKTepe MCIyCKaHMs CBETa U €€ 3HaueHue?
Hackonbko ObuTH perieHsl Py 3TOM MIPOTHBOPEUHS B TEOPHH TETUIOBOTO M3ITyUCHUS?

9. OxapakTepusylWTe peakiud CHHTE3a SIAep U YCIOBHUS UX OCYIIECTBIICHUS. ['71e Takue ycrmoBus
UMEIT MecTo B mpupone? KakoBbl mepcrneKkTHBBI HMCMOJIB30BAaHUS PEaKIUA CHHTE3a sIep B
JHEpreTuxe?

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

Bapuant Ne7

1. Ilosicuute mouHsTHE « HEprusi». Kakume Buabsl sHeprur Bbl 3HaeTe? B kakux cucremax oHa
COXpaHAETCS U KaK 3aKOH COXPAHEHMS SJHEPTUU CBA3aH CO CBOMCTBAMU IIPOCTPAHCTBABPEMEHHU?

2. Kakue aBUKEeHHS JIETJIM B OCHOBY KaJeHJaps, Kakue KaJIeHAapyu UCTOb3YyIoTCs? Onpeaenure no
naHHbIM 0 JlyHe u 3akoHam Keriepa BBICOTY CTallMOHAPHOTO CIYTHHKA (BUCAIIEr0 Haja OIHOMN
TeppuUTOpHUEH).

3. Kak onpenenunu Bo3pactsl CostHIIa, 3B€31, Beenennoit? Kakos quana3oH BpeMEHHbBIX HHTEPBAJIOB
BO Bceenennoii? Kak BoccTaHaBIMBAIOT DBOJIIOLUIO 3BE3?

4. Kakumu KOpIycKYJISIpHBIMU CBOMcTBaMU 00manatoT cBeT? [losicHuTe cMbICT NOHATUS «(POTOHM.
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? [louemy cBET MpOSBISET CBOWCTBA U BOJIHBI, U YACTHUIIbI?

5. Kak pa3BuBaioch y4eHUE 0 XUMHUUYECKHX Ipoueccax? Kak MOXKHO yCKOPUTh WJIU 3aMEJIUTh X0
peakuMy W KakoOBO IPOMBILUIEHHOE 3HadeHue 3toro? JlailTe mnpencraBlieHHE O XUMHUUYECKOU
kuHeTuke. Kak MOKHO CMECTUTh XUMHUYECKOE PABHOBECUE U HAIIPaBIICHUE PeaKuuu?

6. TloscHure 0OCOOEHHOCTH TpPEACTABIEHUS O MPUUYMHHOCTH B KBAaHTOBOW MexaHuke. [louemy
OTpaHHYEHUE BO3JACUCTBUS HA MUKPOYPOBHE UMEET CMBICT ()yHIAMEHTAIBLHOTO 3aKOHA MPUPOIbI?
7. Kakue mporeccsl MoAAEpKUBAIOT «KU3Hb» 3Be3n? JlaliTe mpeacTaBieHne 00 SBOIIOIUH 3BE3I.
[Touemy cyiiecTBeHHa BeMunHa Macchl 3Be3/1b17 KakoBa nepcnektua 3Boatounn CosHua?

8. laiite mpencTaBieHue o $pa3zoBbIX Mepexoaax, MPUBEIUTE MpUMEpPHI (Ha30BBIX MEPEXOI0B PA3HBIX
TUTIOB (po10B). UTO 3a SBJICHUS — CBEPXTEKYUECTh H CBEPXIPOBOAUMOCTh?

8. [laiiTe NOHATHE O HEOAAPBUHU3ME U CUHTETUYECKON TEOPUHU IBOJTIOLIUU.

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

10. OnummTe npeaMeT W Ledu ecTecTBo3HaHusA. Kakue sTambl Mpollia €CTeCTBEHHOHAyYHas
KapTHHAa MHpa B cBoeM pa3BuTuu? Kak BIMSIOT Ha pa3BUTHE HAYKU BHEIIHUE M BHYTPEHHUE
¢dakrops1? OLIeHUTE POJIh HAYKW U TEXHUKU B COBPEMEHHOM MHpE U B (DOPMHUPOBAHUH MTOTUTHUECKUX
B3IJISI/IOB.

Bapuant Ne8

12



1. Onpenenure NOHATHUS TEIIOTH U TeMIiepaTyphl. Kak CBs3aHbl 3TH BEJIUYHHBI, B KAKUX €IUHUIIAX
n3mepstorea? Kakue npuHaThl mkansl Temnepatyp? Kak onpexnenstor temneparypy cmecu? Kakosa
KOHIICHTpAalus MOJIEKYJ B cTpaTocdepe Ha BeicoTe 30 KM, eci 1aBieHue Ha 3toii Beicote 104 Ila, a
temneparypa -20°C? KakoB cMbIc aOCOIFOTHOTO HYIIS TeMIieparyp?

2. [losicHuTe NMoHsITHE «MHEpLMaJIbHAsA cucTeMa otcueTay. [IpuBeaure npumepsl. KakoBbl OCHOBHbIE
3aKOHBI JBUKEHMS B TaKuxX cucremax? YeM oTiaMyaeTcsi NMPUHUUI OTHOCUTENIBbHOCTH ['anmmnes ot
IPUHIMIA OTHOCUTENbHOCTH OiHIITeliHA? Kak ocyliecTBiaseTcss MPEeeMCTBEHHOCTh HUIEH MU
KOHIICTIITNI?

3. B uem cocrout s¢dext [domiepa u kakoBa €ro poJib B uccieaoBaHuu 3Be3n, Beenennoi. Kak
YCTaHOBMJIM M U3MEPUIIN CKOpPOCTh BpalieHus: CosHLa BOKpYr cBoel ocu?

4. KakoBbl HCTOYHHMKH 3Hepruu 3Be3n? [laiite mpeacraBieHue o0 IBOMONUUA OOBIYHBIX 3BE3Il U
KpacHBIX TMT'AaHTOB M TOSICHUTE MPOLIECCHI, MPOUCXOAdlue B UX Heapax. KakoBa mepcrekTuBa
sBomonuu ConHua? OueHuTe poJib (yHIAMEHTAJbHBIX KOHCTAHT M B3aUMOJEHCTBUH B XOJ€
sBOIIONMH. B 4em cyTb aHTponHOro npuHImna?

5. Kakue enquHUIBI H3MEPEHUsl pacCTOSHUM MPHUHSTHI B Meramupe? UTo o3HavaeT TOT QaxT, 4To J0
ommwkaimen 3Be3nbl llentaBpa paccrosinue 4,35 cB. 1.7 [lpunumas nomnepednuk CoTHEUHOU
CUCTeMBbl B 12 MIpI. KM, OLIEHUTE, KaKyl0 JOJI OH COCTaBIS€T OT pacCTOSHUA A0 Ompkaiieit
3BE3/Ibl.

6. Kto u xornga noctpous mozaenb ctpykTypbl JJHK? Kakue paznoBugnoctu PHK, B uem 3HaueHue
kaxao u3 Hux? Kak mpoucxonut nenenue kietok, sapa u JIHK? Kak peanmusyercs cucrema
BOCITPOM3BO/ICTBA HA MOJIEKYJISIPHOM YpPOBHE?

7. TlosicHuTE MPOTIECCHI B paciyiaBax u pactBopax. [louemy mpu pacTBopeHnH 0OBIYHO TeMIIepaTypa
nonmxkaetcs? KakoBbl ocobeHHOCTH pacTBOpeHus B Boje? Kakyro posb urpator

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, TUJIEKTPUKAX U U30JISATOPAX.

9. IlosicHuTe MOHATHE «HAYYHOU PEBOJIIOLUM» U «HAYYHO-TEXHUUYECKON peBotounmny. [IpuBenure
npuMepsl. KakoBbl OCHOBHBIE AOCTHXKEHUs U TTpobnembr HTP?

10. JlaiiTe ompeneneHne «IKOCUCTEME» U «TpoduueckoMy ypoBHIO». [losicHUTE, KaKk TIPOUCXOIUT
repeiaya SHEPTUU BBEPX MO TPOPHUUECKUM YPOBHSIM IKOCHUCTEM.

Bapuanrt Ne9

1. [ToneBas popma maTrepuu. OyHIaMEeHTAIbHBIC THITBI B3aUMOIeHCTBUH B (pusuke. [louemy oHu Tak
HA3bIBAIOTCA U B KaKUX JIMANa30HaX BPEMEHU U MIPOCTPAHCTBA MPOSBIIAIOTCA Haubojee CuibHO?

2. XapakTepusyiTe IUCKPETHOCThL U HeNpepbIBHOCTHL MaTepuu. Onpenesurs JIHHY 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
yIabTpaQHUOIETOBOE U3TYUCHHUE, PEHTTCHOBCKHE Ty4uu?

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

5. Onuiute Moaudukanmu yrieposa. [louemy ctons MHOrooOpasHsl coenuHenus yriaepoaa? Kakue
OCOOCHHOCTH CTPOCHHUS aTOMa YIJIepo/ia OMPEIeIHIN €ro poJib B )KUBOU mpupoe?

6. Jlaiite moHsTHe BHYTpeHHEH sHepruu. Kakue Buabpl BHyTpeHHEH sHeprum Bbl 3Haere? Kak
M3MEpPSIETCSl BHYTPEHHSS Heprusi? B ueM CylHOCTh MepBOro Hayaia TePMOAMHAMUKH?

7. UYro Takoe (azoBoe paBHOBECHe, Ieperperas >KHUIKOCTb, NPOLECCHl CyOIMMaluud U
necyonumaruu? Onummte GU3NYecKyro KapTUHY Tpoliecca kKuneHus. Kak 3aBUCHT 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 BBIBO/IBI YueHUs BepHaackoro o 6nocdepe. OxapakrepusyiTe MOHATHS «9KOCUCTEMAY,
«OHMOTe01IEHO3Y, «IKOJIOTUYECKash HUILAY, «ONOIIeH03Y». YeM onpeaenseTcss X yCTOHYNBOCTb, KaKue
CBSI3M CYLLECTBYIOT MEXJly OPFaHU3MAaMU B DKOCUCTEME, U KaK OHM MOAETUPYIOTCS ?
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10. KakoBbI OTJINYHSI HAYKH OT APYrux obnacrel KynbTypbl? Kak cOOTHOCHTCS HayKa ¢ 0OBIICHHBIM
3HaHUEM, C peJUruein?

Bapuant Nel0

1. Oxapakrepu3yiite npo0aemMy MOUCKa «IIEPBUYHBIX 0OBEKTOB» M KOHIICMIIHIO aToMU3Ma. B uem
€AMHCTBO JUCKPETHOCTU U HernpepblBHOCTU? [losicHuTe moHsiTHe sneMeHTapHOi uactuibl. Kak
KIIACCU(UITUPYIOTCS SJICMEHTAPHBIC YAaCTHUIIBI, M KaK OHH UcCiIeaytoTcs? UTo Takoe «aHTUYaCTHIIBI
»? B uem cocTouT runore3a KBapKkoB?

2. Kak u3mMeHsI0TCsl KHHETHYECKast, MOJIHasl U OTEHIMAJIbHASI SHEPTUHU TUTAHETHI MPU €€ JBUKEHUHU
Bokpyr Connua? B kakoe Bpemsi rojia TuHEHHass CKOPOCTh ABMKEHUS 3€MJITH TI0 OpOUTE HanOOIbIIAs
U noyemy?

3. Ilepeuncnute BoJHOBBIC CBOMCTBA cBeTa. D ekt JJorutepa as cBeTOBBIX BOJH. Eciii B ombITax
Ha 3emile yacToTa M3JIydeHus Bojgopoja coctasnser 4,6x10' ', a B crexTpe ganekoif ragakTHKHU
oHa yMmeHbInmnach Ha 1,9x10 T'n, ompenenuTe, mpubmuxkaeTcs 1M K HaM 3Ta TadaKTHKA WIIH
yaaJIsieTcsl.

4. XapaxkTepusyiiTe KOHLENIUU OIM3KOAeHCTBUS U JaibHOAeHcTBU. KTo 1 Kak co3gaBall TEOpHIO
aneKTpoMarHuTHoro mojs? Iloyemy B HapoJgHOM XO3SMCTBE HCIOJB3YIOT HE TOCTOSHHBIN, a
nepeMeHHbIN TOK? CpaBHUTE TPABUTAIIMOHHOE U AIEKTPOMArHUTHOE TIOJIA.

5. Kak omnuceiBaeTcs cOCTOSIHUE MHKpoYacTUllbl B KBaHTOBOW ¢u3uke? Kak mnpu sToM
OCYIIIECTBJISIETCSI CUHTE3 BOJHOBBIX W KOPIYCKYJSPHBIX CBOMCTB? KakoBo oTimune B ONMMCaHUHN
COCTOSIHHS B KJIACCUYECKOW M KBAHTOBOM MEXaHUKe?

6. Uem oTnmuaetcs ’KuBo€ OT HexkuBoro? Ouennre 3HaueHue oTkpoiThil JI. [Tactepa. B uem cxoactea
U pa3nuyus pacTEeHUM U KUBOTHBIX? KakoBbI METOJbI TEHHON WHXKEHEPUU U YEM OTIMYAOTCS €€
BO3MOYKHOCTH OT BO3MO>KHOCTEN KJIIACCUYECKOU CEJIEKIIUN?

7. IlosicHuTe sIBJICHHE KaTalu3a U €ro Ucrosib3oBaHue. [loscHUTE posib KaTaTUTUYECKUX PEaKIUN B
KHU3ZHEJESATeIbHOCTH OPraHU3MOB, POJIb AHAJIOTUH MEX]Ty KaTaJu3aTopaMu U GepMEHTaMU.

8. Jlokaxxute, 4TO MOMYNISALHUS ABISETCS €qUHULIeH BoToNMU. [loueMy pa3Hbie NOMyNSIUA OJTHOTO
BH/Ia OTJIMYAIOTCS 1O yacToTe reHoB? I1osicHuTE, Kak MPOUCXOIUT 3BOJIIOLUS BUAOB C TOUKU 3PEHUS
reHetnku. KakoBa poss MyTaluii U OKpyKarolen cpeibl B 3BOJIIOIMH xuBOro? [Iponomxaercs v B
HAaCTOsIIEe BPEMS IBOJIFOLUS YEJIOBEKa Kak BUaa?

9. JlaiiTe NOHATHS O IPOCTHIX, CIIOKHBIX, YCTOMYUBBIX, HEYCTOMYMBBIX, U30JIUPOBAHHBIX U OTKPBITHIX
cucremMax, 00 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCaX.

10. OnumuTe OCHOBHBIE ATanbl pa3BUTHS O6uocdepsl. Kak mpencrapiser Hayka Hayaiao >KU3HU Ha
3emue? Uem oTiimuaeTcs 3eMHas atMmocdepa oT atMmocdep Apyrux miaHet u noyemy? [Touemy xKu3Hb
noka oOHapy»KeHa TOJIbKO Ha Haillel rianere?

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 pacCMATPUBATh 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) IpH IBUKEHUH KOTOPBIX BBITIOJHSAETCS MepBbIil 3aKkoH HproToHa;

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 00ECIICUNTh YEJIOBEYESCTBY JOCTATOYHOE MTUTAHKUE IPY OTPAaHUYICHHBIX BO3MOKHOCTSIX HAIIIEH
TIAHETHI?Y;

') «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. I3MeHeHus mpeICTaBICHU 0 BPEMEHH U ITPOCTPAHCTBE 10 Mepe pa3BUTHsI Hayku. [lepexon
OT IPEACTaBICHUI KJIaccuueckoi MexaHukyu HbloToHA K peAcTaBIeHUAM 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. [lonaTue «momney, Teopust HIEKTPOMAarHUTHOTO 1oJisl. PazButue npeacraBnenuii o ceere. Kak
U KeM OBLIO MOKa3aHo, YTO CBET €CTh 3JEKTPOMAarHuTHas BOJHA? B ueM mposBISIOTCS BOJTHOBBIE
cBoiicTBa cBeTa? KakoB CHEKTp 37€KTPOMArHUTHOTO U3JTy4YEHHUS?

7. JIMCKpPETHOCTb M HENpPEepPHIBHOCTH MaTepuH. B Kakux SBIECHUAX MPOSBISIOTCS
KOPIYCKYIIsIpHBIE CBO¥CTBa cBeTa? [IpoOieMbl TEMIIOBOTO H3TyUEHHUs M CO3/IaHNe KBAHTOBOM TEOPUU
CBeETa.

8. IlpencraBiieHHst O CTPOEHUHM aTOMOB B CBOEM pa3BUTHHU. OTKpbITHE 3eKTpoHa. B Kkakoii
CTETIeHH aTOM TIOXO0XK Ha coyiHeuHYIo cucteMy? [loHsTre 00 2JHepreTUYecCKuX ypOBHSIX U Mepexoax.
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9. Kakue yacTuipl COCTaBIAIOT AP0 aTOMa, KakoBbl ero pasmepbl? IloHsTHe «3nemeHTapHbIe
JacTUIIbD», UX Ki1accudukamms. Kak onn uccnenyrorcs? B yem cocrout runore3a KBapkoB?

10. IMoscuure cyrs runotessl Jlyn ne bpoiing. Kak m kem oHa Obla 3KCIepUMEHTAIBHO
MOATBEPXK/ICHA, KaKOE€ 3HAUEHUE JUIsl €CTECTBO3HAHMUS HMEET HCIIOJIb30BAHUE KOPITYCKYJISIPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Cnenmnduka MUKpOMHUpPA TIO CPaBHEHHUIO C M3y4Y€HHEM Mera- u Makpomupa. [loscHute
MIPUHIIMUIIBI HEOIIPEIETIEHHOCTH, COOTBETCTBUSI, IPUUMHHOCTHU U IOTIOJTHUTEIBbHOCTH.

12. Kak u3MEHMJIUCh CTpaTerus NO3HAHUS U MPEJICTABICHUS O CIy4allHOM M 3aKOHOMEPHOM
npu ucciepoBanust Mukpomupa? IloscHure posb mpubopa B KBAHTOBOM MEXaHUKE.

13. SIBneHue paanoOaKTUBHOCTU (€CTECTBEHHOW M MCKYCCTBEHHOM). Peakuuu neneHus saep,
pOoOJIEMBI SHEPTETHKH, CBA3aHHBIC C STUMU PEAKIIUSIMH.

14. Peakuuu cunresa ajep. ICTOUHUKN 3HEPTUH 3BE3]], BOIOIMS OOBIYHBIX 3BE€3]] M KPACHBIX
rurantoB. [lepcniexTuBsl 3Bomonuu CosHIa.

15. Uto u3yvaer XxuMus, KaKOBbl OCHOBHBIE 3Talbl €€ pa3BUTHU? Pa3BuTre MpencTaBiIeHUd O
COCTaBe BEUIECTB U CTPYKType Mosekyd. [loHsTHe XUMHYECKOro »sjeMeHTa, XUMHYECKOTO
COEJIMHEHUS, XUMUYECKHX CBSI3€H, POJIb 3HEPTUU U SHTPOINUHU IPpU 00pa30BaHUU MOJIEKYI.

16. Ctpoenue xuakocreit. OObSICHUTE 3HAUEHHE B JKUBOI MPHUPO/Ie O0IBIION TEIIOEMKOCTH
BOJbI, OOJBIIOTO MOBEPXHOCTHOTO HATSDKEHUS W CBOMCTBa KamwuisipHocTdH. OcoOeHHOocTH
pacTBOpPEHUs B BOJIE PA3IMYHBIX BellecTB. [ nuapodunbHbie U rTuApodoOHBIE TPOLIECCHI.

17. PactipocTpaHEHHOCTh XMMHUECKUX JIEMEHTOB Ha 3eMJie U B ee Ouocdepe. B uem ennHcTBO
XMMHUYECKOTO COCTaBa KMBBIX OPraHU3MOB U HEXHUBOU npuposl? CTpoeHue aroma yriiepoja u ero
POJIb B ’KUBOM MpHpoe. Poib KaTanUTHYECKUX peakuil B )KU3HEAEATEIbHOCTH OPraHU3MOB.

18. Pa3Burue Oumosioruu, U3MEHEHHE €€ LeJell U METOJOB B CBSI3U C PA3BUTHUEM JIPYrux
€CTECTBEHHBIX HayK. 3HAUCHHE MOJIEKY/ISIPHON OMOJIOTMH B PA3BUTUHU HAYKU O KUBOM MaTepuu.

19. OcHOBHBIC TIOJIOKEHUSI M 3HAYEHHE KJIECTOYHOW TEOPHH B pa3BUTUM Owojoruu. Kakumm
METO/JIaMU yJAJIOCh H3YYHUTh COCTaB >KMBOM KJIETKM M €€ MOJIEKyJsipHOe cTpoeHue? Onumunre
(GbyHKIIMK KIETOYHBIX MeMOpaH. OxapakTepusyiTe cTpoeHue U ouonornyeckoe 3HaueHue ATO.

20. ®opmupoBaHue UeH 3BOTIOLNH, Teopuu Jlamapka u JlapBuna. JlokazaTeabcTBa 3BOJIOIUN
OpraHMyYecKoro mMupa. Buipl U3MEHUHMBOCTH, UX CXOJCTBAa M OTiiM4Ms. EcTecTBeHHBbIN 0TOOpP Kak
HanpaBJIAOMUNA QakTop 3BooIuH. [loHATHS «TTomysus » U «BuI». [lodemy nomynsuus siBisieTcs
€IUHUILIEN DBOJIIONN?

21. CymHOCTh MHUKpPO- M MaKpO3BOJIOIUHU, MPUMEPHl ACUCTBYIOMIMX B HHUX IPOLIECCOB.
[TonsiTHe 0 HEOJAPBUHU3ME U CUHTETHUECKOI TEOPUU IBOJIIOLIHUH.

22. UTo Takoe «reH», «KOJOH», «HYKICOTHAbD», «HYKIEHHOBbIE KHUCIOTH»? UTO u3ydaer
reHeTHKa, Kak OHa pa3BuBajach? KTo u kornma nocrpoust Moaenb cTpykTypsl JJHK? PasHoBunnoctu
PHK, ux 3Hauenue.

23. Kak npoucxomut aenenue kierok, sapa u JIHK? Kak mpoucxomut OmocmuTe3? Kak
peanusyeTcsi cucTeMa BOCIPOU3BOICTBA?

24. Tlonsitue «Ouocdepa», ee GbyHKIUM U oOojouku. Yuenue Bepnaiuckoro o Ouocdepe.
OcHoBHble 3Tambl pa3Butus Ouocdepbl. CpaBHUTE OMOMACCy TMOBEPXHOCTH CYIIHM, TOYBBI U
MUpOBOro okeana. KpyroBopot Bemects B Ouocdepe. ['umnoressl npoucxoxaeHus kuBoro. [louemy
KHU3Hb IT0Ka 0OHApY)KEHa TOJIBKO Ha Hallel riaHere?

25. OxapakrepusyiiTe MOHATHUSA: «IKOCUCTEMAy, «OMOT€OLEHO3 », «IKOJOTHYecKass HHIIay,
«OuoueHo3». UeM omnpenensercst UX yCTOHYMBOCTb, KAKUE CBSI3U CYLIECTBYIOT MEXAY OpraHU3MaMH
B JKOCHCTEME, KaKUMH MOJIEISIMH OIUCHIBAIOT OTHOILIEHHUS MEXAYy TPO(PUUECKMMM YPOBHSMHU B
ouorneHo3ax? I 106anbHBIN 3KOJIOTUYECKUI KPU3HUC, €r0 MPUYMHBI U MIEPCIIEKTUBBI TPEO0I0JICHUSL.

26. Pacnipenenenue Ha 3emiie cosiHeuHOU sHeprun. Konnenmums kossomtonuu. CymecTByeT a1
Hoocepa ceiiyac?

27. BceneHHas, ee pa3Mepbl, COCTaB U MOJENM pa3BuTHs. HazoBuTe sMmupuyeckue
MOATBEPKIEHUS pacmpenus Beenennoil? YTo 03HavaeT «CTallMOHAPHOCTh» U «HECTALIMOHAPHOCTh
» Beenennoii? Kakue HabmoqeHus MOATBEpAUIN Moienb bosbioro B3peisa?
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28. TlosicHUTEe, YTO TaKOE «rajaKTHKa», KakoBa ux (opma u crpoeHue. [ e Haxomurcs
conHeyHast cuctema B Hamel ['amaktuke? Kak m3aMeHMIN (HU3MUECKYI0 KapTHHY MuUpa oOmas u
cCIeluajlbHas TEOpUM OTHocuTenbHOCTH? Kak cBsizaHbl Macca M SHEprus B TEOpUHU
OTHOCHUTEILHOCTHU?

29. TllonsTue 3aKkoHa MPHUPOJBI, THUMBl 3aKOHOB B HayKe: JIETEPMUHUCTCKHI 3aKOH,
BEPOSITHOCTHBINA 3aKOH, 3aKOH KaK TEHJEHLMS, 3aKOH KaK OrpaHMuYeHue pa3HooOpasus. 3aKoH U
1enecoodpasHoctb. [IpuMepsl meaecooOpa3Horo MOBEACHMS B )KUBOM M HEXKUBOU MIPUPOIC.

30. Yro Takoe «myTranus» M Kakue Myrauuu ObiBaroT? Hacnemyrorcst m npuoOpeTeHHbIe
npu3HaKu? DBOJIONHS BHJIOB C TOYKH 3PEHHS T€HETHKH. B 4eM 0COOEHHOCTHM OMOTEXHOJOTHM:
TEHHOM M KJIETOYHOUN MH)KEHEPUHU, UX BO3MOXKHOCTH, JOCTUIKEHUS U TIEPCIIEKTUBBI?

31. Teoctepsl. Bo3HMKHOBEHHME W IBOJIONMS OKeaHa W aTMmocdepbl. BosHUKHOBEHHE
Oorocdepbl, XUMUYECKast YBOJIIOIHS MTpeKU3HEHHBIX popM. bruocdepa kak ogHa u3 0001049eK 3eMIu.

32. Tlonatve O TPOCTBIX, CIOXKHBIX, YCTOWYMBBIX, HEYCTOWYUBHIX, H30JUPOBAHHBIX W
OTKpBITBIX cHUCTeMaX, 00 OOpaTMMBIX M HEOOpaTHUMBIX Mpolieccax. MakpocuCTeMbl BJIAIM OT
paBHOBecus. [lpuHIMN JOKanbHOTO paBHOBecHsA. I[IOHATHE ITUCCUNIATUBHON CTPYKTYpBI TIO
N.Ilpuroxuny.

33. Kak BO3HHUKaIOT CTPYKTYpPbI M3 Xaoca B HeOpraHudeckoi u »xuBoil Marepusix? [Ipumepsr.
VYcnoBus o6pazoBaHus CTPYKTYp U3 Xaoca. UTo Takoe cHHepreTuka?

34. Camoopranuzanys MaTepyuu B MPOLECCE 3BOJIIOIMU TATAKTUK, 3BE3], IUIaHeT. [losicHuTe
MpoOJIeMBbl TIPOUCXOXKJCHUS W DSBOJIONMHM Halled TIaHeThl. B WeM CyTh THNOTE3 TEKTOHUKH
auTOoCepHBIX IUINT, Apelda KoHTHHEHTOB? COBPEMEHHBIM BapHaHT THUIOTE3bl MOOMIM3MA.
[TosicHuTe BBIp@XKEHHE: «3EMIIST — KUBOU OPTaHU3M.

35. DnemMeHThl TeoXpoHOoIoruy. KOoHIenum 3BOJIIOIMN PACTUTEIIBHOTO U )KUBOTHOTO MUPOB B
COOTBETCTBHU C TEOXpOHOJornyeckon mkanon. Ilpomecc ¢oTtocuHTe3a, €ro 3HAYCHHUE IS
3BOJIIOLINM.

36. KoMnbplOTEpHI, MATEMATUYECKUE MOJIEIN U HEIMHEWHBIC SIBIICHUS. JJUHAMUYECKUI Xaoc 1
OudypKaruu, TUCCUITATHBHBIE CTPYKTYPhl B OKPECTHOCTH TOUYKHM Oudypkanuu. MaTtemaTndeckoe
MOJENUPOBaHNE OUOIOTHYECKOM 3BOTIOIUY.

37. ®eHoMeH yenoBeka. C Kakoro BpeMEHHU HauuHaeTcs yenoBeueckass ucropus? [lossienue
peuH U poiib KOJJIEKTUBHBIX B3aUMOICUCTBUI.

38. Konuenmus stHoredesa no JI.H.I'ymuneBy. SIBienusi camoopraHu3zaniyd U MHEPTHOCTU B
(dbopMupoBaHUH YeIoBeYeCKOro odmiecTBa. Kakue aHajaoruu pa3BUTHs 3THOCOB MOXKHO MPOCIIEIUTh
IIPU CONOCTABIICHUH UX C Teopuel (a30BbIX MEPeX0I0B?

39. Kak Bbl monumaere mpoOiemMbl COLMAIBLHONW 3KOJOTUH, 3TOJOTHMH M COLMOOHOIOTHH?
UYenoBek Kak mpeaMeT oOOIIECTBOBEAEHUSI U ecTecTBO3HaHMs. KoHueniuss Hoocdepsl 10
Bepuanckomy. CyTh aHTPONHOTO MPUHLHUIIA.

40. CoBpeMeHHass €CTECTBEHHOHAay4yHas KapTMHa MHUpa. Belgenure posib T'€HETHKW,
KHUOEpHETUKH W TicuxoaHanu3a. Kakue mnapajoKchl, OrpaHUYECHHs] U 3aTPYAHCHUS HUMEIOTCS B
pasButuu Hayku? [IpencraBpTe HaAyKy B BHJIE BOJIIOLIMOHHOTO MPOIIECca U OMUIIUTE ee OrpKaiiiiee

Oymyuiee.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHne JUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOM M AONOJHUTEIbHON y4eOHOM JIMTEpaTypbl, HEOOX0AMMOM A5
OCBOCHMS JHCIUITHHBI

Ocnosnas numepamypa
1. TynmunoB B.®. KoHuenuumu coBpeMEHHOTO €CTECTBO3HAHUS. YUEOHUK [DIEeKTpOHHBIN
pecypc] / TynunoB B. @. - M.: JTamkoB u Ko, 2010 - 483 c.
JlocTyn K TEKCTY 3JEKTPOHHOTO HM3JaHHs BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIMOTEUHYIO
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cucTeMy "VHHMBEpCUTETCKAs o6ubnuoTexa online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KaprnenkoBC.X. KoHIenuyu COBpeMEHHOTO €CTeCTBO3HAHUS [AIIEKTPOHHBIN pecypc] : yueO.
nocobue / C.X. Kapnenkos ; C.X. KapnenkoB .— 12-¢ uzn., nepepad. u momn. — Mocksa :
Hupexr-Menua, 2014 .— 624 c./locTyn K TEKCTY 3JIEKTPOHHOTO U3/IaHUS BO3MOKEH 4epe3
DNEKTPOHHO-OMOIMOTEUHYI0 CUCTeMy "YHHBepcUTeTCKas OuOimoreka online" .—
<URL:http://biblioclub.ru/index.php?page=book&id=229405>.

/Jlonoanumensvhan numepamypa

1. T'pymeBunkasT.I". KoHmenmmu coBpeMEHHOTO €CTECTBO3HAHUS [JIEKTPOHHBIN pecypc] : yueo.
nocoobue / T.I'. I'pymieBunikast, A. Cagoxun .— 4-e u3j., nepepad. u gomn. — Mocksa :
Hupexr-Menua, 2014 .— 480 c.JlocTym K TEKCTY 3JIEKTPOHHOTO M3/IaHUS BO3MOXKEH Uepe3
DneKTpOHHO-0MOIMOTEUHYI0 cuctemMy "YHHUBepcuTeTcKas oubnuoreka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. UVxonnukoBa H.W. Konnenmuu COBpeMEHHOTO €CTECTBO3HAHUS. YUeOHOE TIOCoOue
[Dnexrponnsiii pecypc] / UkonnukoBa H. 1. — M. : FOnuTH-/lana, 2012 .— 288 c.[loctyn k
TEKCTY EKTPOHHOTO U3AaHUS BO3MOXKEH Yepe3 DNEeKTPOHHO-OUOIHOTEYHYIO CUCTEMY
"VuuBepcuterckas oubnuoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. PyzaBunl.I". KoHmenmmuy cOBpeMEHHOTO €CTeCTBO3HAHUS [ DieKTpoHHbIH pecypc] / 1.
Py3aBun .— Mockaa : [Ipocnekr, 2015 .— 288 c.JlocTyn K TEKCTY 31E€KTPOHHOTO U3AaHUS
BO3MOJKEH uepe3 DIIeKTPOHHO-ONOIMOTeUHYy 0 CUCTEMY "YHUBEpCcUTETCKass OMOInoTeKa
online".<URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHON ceTH «UHTepHeT»,
He00X0MMOii 1JI1 0CBOEHM S TUCUMIIJIMHBI (MOTYJIs1)

1) www.edu.ru/modules.php

denepanbHbIi 00pa30BaTEIbHBIN MOPTAT

Karanor oGpa3oBarenbHbIX HHTEpHET-pecypcoB. HopMaTuBHBIE JOKYMEHTHI CUCTEMBI 0OPa30BaHHUS.
l'ocynapctBenHble 0Opa3oBaTenbHble CTaHAAPTHL. By3bl, TeXHUKYMBI. JlcTaHIIMOHHOE O0OyUYEHHE.
2) Karaynor Hay4HBIX pecypcoB

CobpaHnue cChUIOK Ha CAlThI COAEpIKAIIME KHUTH U CTaThH M0 €CTECTBEHHOHAYYHBIM TUCIUILINHAM.
Pa3znensl: Marematuka u ¢usuka, nudpoBas 00padboTKa CUTHANIOB, PAAUOTEXHUKA M 3JIEKTPOHHUKA,
OMOJIOTHs, XUMHUA, acTpoOHOMHsI, MporpammupoBaHue. OcHOBHble paszzaenbl: CpenacTBa mMoucka
HayyHOU wuH(popmanuu B Internet; Hayunas nutepatypa B uHTepHeT; HenuueiliHas auHaMHKa;
Hetiponnsie cuctemMsr; YucieHHbIE METO/IBI.

3) DjVu BUBJIMOTEKA

[Tepeuens 6ubmmorexk DjVu mo HampaBieHUsIM: €CTECTBEHHOHAYYHbIE, TEXHUYECKHE, TTPOYHE.
Allbest.ru. TTepeuens GHOMMOTEK 1O Pa3TUUHBIM HAIIPABICHHSIM.

6.MarepuajbHO-TexHUYecKasi 0a3a, He00OX0AUMAs VIS OCYLIECTBJIEHHS 00Pa30BaATEIbHOI0

nmpouecca nmo IMCumMIInHe

25 Konuemun 1. yueOHasi aynuropus Aynutopusi Ne 405
COBPEMEHHOr0 | ISt npoBeaeHust | YdueOHas MeOelb, y4eOHO-HATTISTHBIC rmocoous,
€CTEeCTBO3HAHUSA | 3aHATHIL JTIOCKa,HOYTOYK,MYIbTHMEHA-TIPOCKTOP
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CEMHUHAPCKOro TUMa:

aynmutopust  Ne 405
(xumpak KOpITYC),
ayJIUTOpHs Ne 311
(xumpak KOpITYC),
ayAuTOpUS Ne 310
(xumpak KOpITyC),
AyJTUTOPHUS Ne 305
(xumpak KOpITyC),
aynmutopuss  Ne 001
(xumpak KOpITyC),
aynmutopuss  Ne 002
(xumpak

KopIyc),aymuropust  Ne
006 (xumak Kopmyc),
aynmutopust  Ne 007
(xumdak

KopIyc),aymuropust  Ne
008 (xumak kopmyc).
2. yueOHast ayquTOpus

s NIpOBe/ieHNUsA
rpYNIOBBIX "
HHANBUYAJTbHBIX
KOHCYJIbTAINIi:
aymutopust  Ne 405
(xumdaxk KOpITyC),
ayIUTOpUs Ne311
(xumdak KOpHyc),
aymutopus  Ne 310
(xumdak KOpHyc),
aymuropuss  Ne 305

(xumdak kopryc).

3. yueOHas1 ay1uTOpUSs
s TeKyLIero
KOHTPOJIsA u
NPOMEKYTOYH O
aTTecTAlUU:
ayIUTOpHs
(xumdak
ayIUTOpHS
(xumdak
aymutopuss  Ne 310
(xumpax KOpITyC),
aymuropust  Ne 305
(xumak KopIryc).

4.  mnoMeleHUst
A5 CAMOCTOATENBHOM
pa6oThI:
yuTaNbHBIA 3am Ne |
(TmaBHBI  KOpITYyC),
YUTANBHBIA 3am Ne 2
(pusmat KopIIyC-
yaeOHOe), 9N TAITEHBIN
3aI Ne 5
(TymMaHUTApHBIH
KOpITYC),9UTaTbHBIN
3am Ne 6 (y4ueOHBII
KOpITYC), 9N TaIbHBINA

Ne 405

KOpITyC),
Ne311

KOpITyC),

MitsubishiXD3200U, »3kpaH ¢  DIEKTPONPHBOIOM
300*400cMmSpectraClassic.
Aynutopust Ne 311
YuebOHast MeOenb, ydeOHO-HATISITHBIC TOCOOWS, JOCKa,
HOYTOYyK,rTpoekTop  MitsubishiXD600U,  skpan ¢
anekTpornpuBonoM Projecta 183*240cmMattewhite.
Aynutopus Ne 310

YuebOHast MeOenb, y4eOHO-HAISIHBIC TOCOOWS, JOCKa,
HOYTOYK,MynabTUMeua-poekTop  MitsubishiEW230ST,
skpaH HacTeHHBIH ClassicNorma 244*183.
Aynntopus Ne 305
YuebOHast MeOenb, y4eOHO-HAISITHBIC TOCOOWS, JOCKa,
HOYTOYK,MynbTUMeua-ipoekTop  MitsubishiEW230ST,
skpaH HacTeHHbIH ClassicNorma 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.
Aynntopust Ne 007
YueOHas Mebenb, yueOHO-HATIISITHBIE TOCOOHs, T0CKa.
Aynntopust Ne 008
YueOHas Mebenb, yueOHO-HATIISITHBIE TOCOOHs, T0CKa.
YuranbHbii 3271 Ne 1
Hay4nblii n y4eOHbI (oHA, HaydHas mnepuoamka, [1K
(MOHOOMIOK) - 3 mT., HeorpaHu4deHHbIH goctyn Kk ObC u
BJ1; KonmuuecTBO mMOCa0UHbBIX MeCT — /6.
YuranabHbli 320 Ne2
Hayunblit u yueOHblil ¢oHa, HaydHas nepuoauka, [TK
(MOHOOJIOK), TTOAKITIOYEHHBIX K ceTd MHTepHeT, — 8 mT.,
HeorpannyeHHeli noctyn k OBC u BJl; xomngectBo
rnocamo4yssix mect — 50.
YuranbHbli 321 Ne §
Hayunblit u y4eOublii (oHzn, HayuHas nepuoamka, 1K
(MoOHOOTOK) - 3 1T, HeorpanmdeHHbIH foctyn K OBC u B/I;
KOJIMYECTBO TTOCAI0YHBIX MeCT — 27.
YutanbHblii 321 Ne 6
Hayunpiii u yueOHbIl Qonpn, Hayunas nepuomuka, [TK
(MOHOOTTOK) - 6 T, HeorpaHmueHHbIH goctyn K OBC u B/I;
KOJIMYECTBO I10canoYHbIX MecT — 30.
YuranbHbli 321 Ne 7
Hayunerit u y4eOHbIl ¢oHA, HayuHas mepuoauka, [1IK
(MOHOOTIOK) - 5 T, HeorpanmdeHHbIH goctyn K DBC u B/I;
KOJIMYECTBO TI0CAI0YHBIX MecT — 18.
JlaGopaTopus Ne 206
YueOHast MeOens, yaeOHO-HATITHBIE TIOCOOMS, METIaika
marauTHass EcoStir  (1.51,300-200006/MuH,m1aThopma
qraM. 120mMm,0e3 HarpeBa), Memainka marauTHas [19-6110
(mo 11, ¢ mogorp. 120C), merranka marautHas [13-6110
(mo 11, ¢ mogorp. 120C), merranka marautHas 119-6110
(mo 1m, c¢ momorp. 120C), memanka MarHUTHas C
mogorpeBoM [19-6110M, wMemanka MarHWTHas C
MOJOTPEBOM I12-6110M, MHKPOCKOTII,
MHOTO(YHKIIHOHATHHOE YCTPOHCTBO KyoceraFS-
1030MFP, HOYTOYK HPPavilion, TIPOEKTOP
BenQMP612C, noytoyk HP 6820sT2370 17 WXGA,
monurop 19" Samsung 931BWSFVTFT, cucremusii

3an No 7 6ok IntelCore B xomrmiekte, mamsts NransTS 4G, cryn
(rymaHHTapHBIHA NCO/aepn/ (6mr.), HOYTOYK ASUSK52JE
kopiyc),taboparopus | 15.6"/IntelCorei3 370 M/DVD-
Ne 206 (xumpaxk | RW/CAM/WIiFi/Win7BASIC.

KOpITyC), JlaGopaTopust Ne 209
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nabopartopust Ne 209
(xumpak  kopmyc),
nabopartopust Ne 419
(xumdak koprryc).

5. Ilomemienne s
XpaHeHUsI |
NpoPHIAKTHYECKOT 0
00CIYKUBAHUS
y4eOHOro
o0opynoBaHMs:
nabopatopus  Ne
(xumdak kopryc).

013

YueOHast ~ MmeOenb,  y4eOHO-HATISATHBIE  [MOCOOWS,
KOMITBIOTEp B cocTaBe: cucTeMHbli 0mok DEPO460MD/3-

540/T500G/DVD-RW,  mouurop 20"  Samsung,
MHOTO()yHKIIHOHAJILHOE YCTPOICTBO
(mpuntep/xonmp/ckanep) FS-1030  MFR, mnpunTep

Ja3epHbIi MOHOXpOoMHBIH SamsungML-3310D, 6pudunr
npucraBka, kpecio «lIpectmx», TymOouka MOOWIBHa,
ctyn "[Ipectixk", cToi mUCkM., CTON MUCHEM., cTya MCO

JlaGopaTopus Ne 419
YyeOHast  MmeOenb,  y4eOHO-HAISATHBIE  [MOCOOWS,
MHOT0()yHKIIMOHAJILHOE YCTPOMCTBO HPLaser,

IUIAHIIETHRIH KoMmmbioTep AppleiPad 64 GBWi-Fi +3G
Uepnspiii A4-1.00IT1,64I'b ¢ yexiom, KONMUPOBaIbHBIN
anrmapar, KOMpOBaJIbHBIH armapar
JladopaTopus Ne 013

Kommuiekr mebenn BHP, Becet GR-120 (120r*0,lwmr)
BHYTp. KamuOpOBKa, ¢ TOBepKoi, meHtpudyra OITH-8,
MHOroyHKIMoHainbHOe ycrtpoiictBo HPLaserJetM1536
DNFMFP (CE538A)128mb, siekTpominTka
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MHWHOBPHAYKU POCCUN

[Tpunoxxenne Ne 1

MakeTt paboueit nporpaMmsl

JTUCHUTLITAHBI (MOTYJIs1)

®I'BOY BO «BAILIKUPCKUIM I'OCYJAPCTBEHHBIN YHUBEPCUTET»

XUMUYECKUN ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCITUITIINHBI Konuenuuu COBPEMECHHOI'0 €CTECTBO3HAHUA

Ha 2 CeMeCTp
(HaMeHOBaHUE AUCIUILINHBI)
O4Hasi

Buja pa6orsl O0BbeM THCHUILIMHEI
O6mas TpynoemMkocTs aucturuiabl (3ET / gacoB) 2[72
CemecTtp 2
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOoTy € MIPENoaBaTesIeM: 32,2
JIEKIIUHA 16
MMPAKTUYECKUX/ CEeMHUHAPCKUX 16
J1a00PaTOPHBIX -
KOHTPOJIb camocTosiTeIbHOM paboTsl (KCP)
Jpyrux (rpymnmnoBasi, ”HAUBUyallbHAs KOHCYJIbTAUS U UHBIE BUbI
y4eOHOU J1eATENbHOCTH, MTPelycMaTPUBAIOLIUE pabOTy 00yJaroIuXCs
¢ npenogaBarenieM ) DKP 0,2
VY4eOHBIX YacOB Ha CaMOCTOSATENIbHYI0 paboTy oOyuaromiuxcs (CP)
BKJIFOYAs TIOJTOTOBKY K 9K3aMEHY/3a4eTy 40

®dopma(b1) KOHTPOJIS:
3auer 2 cemecTp
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OcHoBHAA U

®opma TeKyliero

dopma u3ydeHus: MaTepUaJIOB: JICKLUU, IPAKTUYECKUE AOIOJIHUTCIbHAA 3aaHns 1o y Cﬁglls{;gl\ig;n
Ne Tema u conepxanue Salcj:;ﬁi;gzzgiaﬁ;; PIe63 L, TA0OPIOPHLIE P00 oo CaMOCTOATENBbHOM | (KOJUIOKBUYMBI,
o/ paboTa 1 TpyJOEMKOCTb (B Hacax) pexoMeHayemas paGore KOHTPOJIHHBIE
CTyJIEHTaM
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. MeTomonorus, 9 2 5 O.n 1,2 Hanucats
COCTaBHBIE YaCTH U Anl,2 3 pedepar.
JTarbl Pa3BUTHUS [ToaroToBUTHCS K
€CTECTBO3HAHMSI. oTmpocy.
[Tonatus npocTpaHCTBa,
BpEMEHU M MATCPHH
2. | Tema 2. Monenu 13 4 5 0.1.1,2 Hanucats
KJIACCUYECKOTO An.1,2,3 pedepar.
€CTECTBO3HAHMUS U [ToaroroBUTHCS K
3aKOHOMEPHOCTH OTIpoCy
TIPUPO b
3. | Tema 3. BepostHocTHBI | 14 2 10 0.1.1,2 Hamucatp
MHpP, OTTHCAHUE A.n.1,2,3 pedepar.
MIPOLIECCOB [ToaroToBUTHCS K
OTpoCy
4, | Tema 4. 3akonsl | 18 4 4 10 0.1.1,2 Hanucatp
sBomoIMH.  OTKpBITHIE Tl 2,3 pedepar.
CUCTEMBI u e [ToaroroButhes K
camMOoOpraHu3anus OTIPOCY
5. | Tema 5. EcrectBo3Hnanue | 18 4 4 10 O.1 1,2 Hanucatp
U pa3BUTHE UUBWIA3ALUU Hdn.1,2,3 pedepar.

IToaroToBUTHCS K
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orpocy

Bcero yacos:

72

16

16

40
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PedTHHI IJIaH IMCHUTIINHBI

KoHuenuuu cCOBpeMeHHOr0 eCTECTBO3HAHMS

Hanpasnenne 04.03.01 Xumus
kypc |, cemectp 2

[Tpunoxxenue Ne 2

Buabl yueoHoii nesiteibHOcTH | bamnsa Yucrno Bambt
CTYJAEHTOB KOHKpCTHO® 3ajiaHi 3a MuHUMaIbHEIH MakcuMalbHBIA
3aJaHue ceMecTp
Moayas 1
Texymuii KOHTPOIb
1. KonrponbsHas pabora 5 5 0 25
Py0eskHbIii KOHTPOIb
1. Pedpepar 25 1 0 25
Bceero 50
MoayJas 2
Texkyumii KOHTPOJIb
1.KonTponsHas padora 5 5 0 25
PyGe:kHbIIi KOHTPOJIb
1. Tecr 25 1 0 25
Bcero 50
IMoompuresbHbIe 0AJLITBI
1. CryneHueckas onuMIuaaa 0 5
2. [lyonukanus cratei 0 3
3. YuacTtue B KoH(pepeHIIUH 0 2
Bcero 10
IMocemaemocThb (0a/JIbI BBIYMTAIOTCS U3 001eH CyMMbI HA0OpPaHHBIX 0AJ1710B)
1. Tlocemenne NEKUMOHHBIX 3aHATHIH —6
2. Toceuienue 1a00paTOPHBIX 3aHATHN 0 -10
HUTOroBblii KOHTPOJIb
1. 3auer 0 0
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