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CnHcok JOKyMEHTOB M MaTepHAJIOB

1. TlepeueHp MIIAHUPYEMBIX pPE3YJNbTATOB OOYYEHUS IO AMCUUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3ybTaTaMU OCBOCHHUS 00pa30BaTeIbHON MPOrpaMMBbI

2. llenb ¥ MECTO AUCIUIUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMbl

3. Conepxanue pabouei mporpaMMbl (00beM JAUCIUITIIMHBI, TUIBI U BUIbI YY€OHBIX 3aHATHH,
yueOHO-METOINYEeCKOe 00ecIeueHue CaMOCTOSTEIbHOM paboThl 00YyJaIOIIMXCST)

4. ®oHJ OLICHOYHBIX CPEJICTB MO TUCIUIUINHE
4.1. TlepeueHb KOMIIETEHLMH C YyKa3aHHEM OTarnoB WX (opMHUpOBaHUS B THpolecce
ocBoeHMs oOpa3oBaresnbHOW mporpamMmbl. OmnucaHue TOKa3aTened H  KpPUTEPHEB
OLICHUBAHMs KOMIIETEHIIMM Ha pPazIMuYHBIX dTarnax ux (popMHUpOBaHUS, OMHCAHUE ILIKAI
OLICHUBAaHUS
4.2. TunoBble KOHTPOJIbHBIC 33/1aHUSI WJIM MHbIE MaTepHalibl, HECOOXOIUMBIE JIJIsI OLICHKH
3HAaHWM, YMEHHUI, HAaBBIKOB M OIbITA JESITEIBHOCTH, XapaKTEPU3YIOUIUX ATallbl
(dbopMuUpoBaHHUS KOMIETEHIMI B Ipoliecce OCBOEHHUS 00pa3oBaTENbHONH MHPOTrpPaMMBL.
Meroaudeckue mMaTepuallbl, ONPEACIAIOIAE IPOLEAYpbl OLICHUBAHUS 3HAHWW, YMEHHUM,

HAaBBIKOB M OIBITA AEATEIBHOCTH, XapaKTEPU3YIOLIUX ATAIbl (JOPMUPOBAHUS KOMITETCHIIUI

4.3. PedATHHT-TIIIaH JUCIIATUIAHEL

5. YueOGHO-MeToAMuecKOe 1 HH(POPMAIIMOHHOE 0OecrieueHrne JUCIIUILTHHBI
5.1. IlepedyeHb OCHOBHOW W JIOTIOJHUTEIHHON y4eOHOU JuTepaTypbl, HEOOXOIUMON JUIs
OCBOCHUS JUCIUILTIHBI
5.2. Ilepeuenn pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT» U
MIPOrPAMMHOTO OOeCTIeUeHus, HEOOXOIMUMBIX JIISI OCBOSHHS TUCITUTUTMHBI

6. MarepuanpHO-TeXHUYeCKas 0a3za, HEOOXoauMas JUIsl OCYIIECTBICHUSI 00pa30BaTEIBLHOTO

nponecca nmo AMCHUIIIINHE



1. IlepeuyeHb MIIAHHPYEMBIX Pe3yJabTATOB 00y4eHHUsI MO AUCHMUILIMHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMH OCBOCHHSA
o0pa3oBaTe/IbHONM NPOTrPaAMMBbI
(c opuenmayuetl Ha KapmMvl KOMNEMeHYuUll)
B pesynbrate ocBoeHus 00pazoBaTeNbHON MPOrpaMMBbl 00yHArOIIUICS TOJIKEH
OBJIAJIETh CIIEAYIOIIUMHU pe3yabTaTaMi 00yUeHUs! O AUCIUILTHHE!

Koa u HaumMeHoBaHMe
HHIMKATOPA JOCTUKEHUS
KOMIIETEeHIIHH

PesynbraTnl 00y4yeHus 1mo
AUCHHILIHHE

Kareropus ®opmupyemasn
(rpynma) KomueTeHuus (¢
KOMIIETEHIIUH| yKa3aHUeM KOJa)
(npu
HAJIHYHH
OIIK)
K-4.
CriocoOHOCTRIO
MIPUMEHSTH
OCHOBHBIE
BaKOHBI 1
3aKOHOMEPHOCTH
[pa3BUTHSA

XUMHYICCKON HayKU
[Py aHAIIU3E
ITOTyYCHHBIX
[PE3YyJIbTaTOB

I1K-4.1.3HaTh: OCHOBHEIE JTaIlbl
[Pa3BUTHS XUMUU; HAYUHbIE
mocTmKeHUs Hanboee
BBIJAIOIIMXCS OTCUCCTBCHHBIX U

CCTCCTBCHHOHAYYHBIC] 3apy66)KHI)IX XHUMHKOB, UX BKJIaJ B

[PA3BUTHUC XUMHUU.

BHATh: OCHOBHBIC ITAIIbI
[PA3BUTHA XUMUH,; HAYIHBIC
MOCTHIKCHUA HanOolee
BBIJAIOMIMXCA OTCYCCTBCHHBIX
144 3apy6e)KHBIX XHUMHKOB, UX
IBKJIaJ B Pa3BUTHC XUMHU.

TIK-4.2. YMmeTb: o1leHUBaTh
XUMHWYCCKHAC TIOHATHS U 3aKOHEI B
CIIO’)KHOW CHUCTEME BO33PEHUI
COBPEMEHHOI XUMUU

VMerb: onicHUBaTh
XUMHMYECKHE TIOHSITHS U
3aKOHBI B CII0KHOM CHCTEME
BO33pEHUI COBPEMEHHON
XUMHUHU

I1K-4.3. Binazners: HaBBIKAaMU
00513aTEIBHOT0 O3HAKOMJICHUS C
MIPEABICTOPUEH TOTO WM HHOTO
BONPOC NOCTABJIEHHOI'O B €TO
MIPAKTUYECKON Hay4YHOU U
MeJarorM4ecKOor Aes TEITHHOCTH.

IBrrajieTh: HaBBIKAMU
00s13aTEILHOI0 O3HAKOMIICHHS
C IPEeaBICTOPUEN TOTO UITU
MHOT'O BOIIPOC MOCTABJIEHHOIO B
€ro NpaKTUYECKON HaydHO! U
IeIarorudeckoi qesaTeIbHOCTH.

2. HLeab 1 MecTO AMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

Ienn

JOCTAaTOYHBIX JIIsL

U3YYCHHUS JUCLUIUIMHEI
BBIPAOOTKH

SICHOT'O

dbopMupoBaHHEe Yy CTYICHTOB
MPEJICTaBICHUST O

3HAHUM,
COBPEMEHHOM

€CTeCTBEHHOHAYYHOH KapTHHE MHpa KaK OCHOBE IEJIOCTHOCTH M MHOT000pa3us
NPUPOJBI, OBIAJEHUS HaydHOM M (Quiocodckoit meromonoruedt M (GpopMHUPOBAHUS
HAaBBIKOB €€ MPUMEHEHUsS] B CBOEH MPO(eCcCHOHATIBHOM e TeNbHOCTH.

Juctumirza « KoHnenuum coBpeMeHHOro ecTeCTBO3HAHUS» OTHOCHTCS K
gacTu, GOpMHUPYEMOH yIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUH.

JucuunurHa u3ydaercs Ha 1 kypce Bo 2 cemectpe.
Jlnist OCBOEHMSI TUCIMITIIMHBI HEOOXOMMbI KOMIIETEHIIUH, CPOPMHUPOBAHHBIE B PAMKAxX
M3YUYEHHS CIeTYIOIUX AUCIUIUINH!
Jlnist OCBOEHMSI TUCIMITIIMHBI HEOOXOIMMBI KOMIIETCHIIUH, C(POPMHUPOBAHHBIE B PAMKAX
M3YUYEHHS CIeTYIOIUX AUCIUIUINH!

b51.0.03 ¢pumnocodus,
B1.0.29 o6mias xumus,

b1.B./Z1B.01.02 uctopust © METO10JIOTHUSI XUMUH

C noruyeckod W COJEPHKATEIBHO-METOJMYECKOW T. 3. 3TO HEOOXOIMMO s
IIOHMMAaHMs ITAllOB CTAHOBJIEHUS U PAa3BUTHUSI COBPEMEHHOW HayKH, KIHOYEBBIX TEOPUH,
JEXKAIUX B OCHOBE COBPEMEHHOI'O ECTECTBO3HAHMS.

3. Copepxanue padoueil mporpamMmsl (00beM THCHUILUINHBL, TUNIBI H BUABI
Y4eOHBIX 3aHATHI, y4eOHO-MeToaMYecKoe o0ecnedyeHre CaMoCTOSITeIbHOM
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padoThl 00yYAKOIINXCH)
Copneprxanue paboueii nmporpammel npeacranieHo B [Tpunoxenun Ne 1.
4. DoHJ OLIECHOYHBIX CPEACTB IO ANCUHUIIMHE

4.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TaNoB X ()OPMHUPOBAHHUS B IpoLecce

O0CBOCHHs 00pa3oBaTebHOI nMporpaMMbl. Onucanue noka3areseil U KpuTepres
OLICHUBAHHMSA KOMIIETEHIIMI HA Pa3JIMYHBIX dTanax ux ¢popMupoBaHus,

ONHMCaHUe LIKAJ OLeHUBAHUA

Koxa u ¢popmynupoBka KOMIETEHIIUN
IIK-4. CnocoOHOCTBIO MPHUMEHSTH OCHOBHBIE €CTECTBCHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHSI XMMUUECKON HAYKH ITPU aHAJIM3€ MOJyYEHHBIX pPE3Yy/IbTaTOB

Koa u PesyabTaTsl Kputepun orieHMBaHUs pe3yabTaToOB
HanMMeHOBaHHe o0y4eHus1 1o o0y4yeHus
HHINKATOpA AUCUMIIUHE
AOCTHKEHUS
He 3aureno 3auTeHo
KOMIIeTeHI[UH

IIK-4.1.3naTb: 3HaTh! He 3Haer o6mmx CrnocobeH K
OCHOBHBIE  3Tambl | OCHOBHBIE XUMHYECKUX IPaMOTHOMY
pa3BUTHSI XUMUU; | OTAllbl PA3BUTHUS | IOHATHUH U HE pacripeieieHUI0
Hay4YHBIC XUMHH; yMeeT NIPUMEHSATh | BPEMEHHU U
JOCTHKEHUS Hay4HbIE 3aKOHBI K PEIICHUIO | pacCTaHOBKE
HaunboJee JOCTHXKEHUS NPOCTHIX 33/1a4 IO | IPHOPUTETOB B
BBIJIAIOIINXCS HaunboJee XUMHU BBITIOJTHEHUH pabOTBHI.
OTEYECTBEHHBIX U | BBIAAIOLINXCS
3apyOeKHBIX OTEYECTBEHHBIX
XUMHKOB, X BKIQJ | U 3apyOeKHBIX
B pa3BUTHE XUMHH | XUMHUKOB,  HX

BKJIA]] B

pa3BuTHE

XUMHH.
IIK-4.2.Y™MeThb: YMeTs: He ctpemurcs | Konrponupyer
OLICHUBATh OLICHUBATh BBITNIOJIHUTE paboTy | akTopbl, cHnocoOHbIE
XUMUYECKHE XUMUYECKHE Ka4eCTBEHHO, HE | MOBJIHUATH
MOHATHUS U 3aKOHBI | TIOHATHS U 3P PEeKTUBHO Ha BBIIOJIHAEMYIO
B CJIOKHOMU 3aKOHBI B noadupaer paborty,
CUCTEME CIIOKHOM HE0O0XOAUMBbIe IpU HEOOXOTUMOCTH
BO33PEHUI CUCTEME METO/IbI KOPPEKTHUPYET  CBOH
COBPEMEHHOM BO33pECHUI NENCTBUSA
XUMUH COBPEMEHHOM

XUMHH
IIK-4.3. Bnanets: He cnocoben | [Toka3wiBaet
Brnaners:HaBbIkaMu | HaBBIKAMU 3P PEeKTUBHO YBEpEHHOE  BIIAJICHUE
00s13aTeIbHOTO 00513aTEILHOTO | MCIIOJIb30BATh 3HAHUSIMH BO MHOTHUX
O3HAKOMJICHUS C O3HAKOMJICHHUS C | CBOM 3HAHUS B | HAIPaBJICHUAX
MPEIBICTOPUEH MPEABICTOPUEN | HAYYHOU XUMHUYECKOTO aHAIU3a
TOTO WM UHOTO TOTO WJIM UHOTO | IESITeIbHOCTH
BOIIPOC BOIIPOC
MOCTABJICHHOTO B | IOCTABJICHHOTO
€ro NpakTU4ECKOU | B €ro




Hay4HOU U MIPAaKTUYECKOU

[eJarOTHYeCKON Hay4HOU U

NEATENbHOCTH. [eJarOorTH4eCKOn
JESTENbHOCTH

Kputepussmu  olleHUBaHUS  SBISIOTCS  OaJTbl, KOTOpPHIE BBICTABISIOTCS
MpenojaBaTesieM 3a BUIbI IEATEIbHOCTH (OLIEHOYHBIE CPEICTBA) MO UTOraM HM3Y4YEHUS
MoJyJe (pa3fesioB AMCHUIUIMHBI), NEPEUUCICHHBIX B PEUTHHI-IIJIAHE JUCHUIUIMHBI
IIxans! o1leHUBAHUS

ot 0 10 59 GaiioB — «HE3aAUETY);

oT 60 M BBIIIIE — «3aYETH.



4.2. TunoBble KOHTPOJIbHBIE 3aJaHUS] WM HHBbIC MATePHAJIbl, HE00X0AUMBbIE /ISl OLCHKHU
3HAHMI, YMEHH, HABLIKOB H OIBITA JeATEIbHOCTH, XaPAKTEPU3YIOLIHMX ITANbI
(opMupoBaHMs KOMIIETEHI M B IpoLecce 0CBOCHUsI 00pa30BaTe/JIbHOH NPOrPaMMBI.
MeToauyeckne MaTepUualibl, ONpele/saouye NPoueayphbl OLeHUBAHUS 3HAHUNA, YMEHHH,
HABBIKOB M ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIMX 3TANbI (OPMUPOBAHUSA

KOMITeTEeH I U
Ko u HauMeHOBaHMe MHANKATOPA PesyabTaTsl 00yyeHus 1mo OneHouHble
AOCTHKEHHMs] KOMIIETCHIIUH AUCHHUILINHE CpeacTBa
[1K-4.1. 3HaTb: OCHOBHBIE 3TAIbI 3HaTh: OCHOBHBIC ATAIbI pa3BUTHs  |Peghepam.

pa3BUTHUS XMMUU; HAy4YHbIE
JOCTHKEHUS] HanboJiee BhIIAOIINXCs
OTEYECTBEHHBIX U 3apyOeKHBIX
XMMUKOB, X BKJIaJl B pa3BUTHE
XUMUU.

XUMWH; HAYYHBIC TOCTHKCHUS
HanOoJee BEIIAIOIINXCS
OTEUECTBEHHBIX U 3apyO0eKHBIX
XUMHKOB, HX BKJIAJ B pa3BUTHE
XHUMHU.

Unousuoyanvhwii,
ePYNNogou onpoc

IIK-4.2. YMeTh: OIleHUBATh
XUMUYECKUE MOHATUS U 3aKOHBI B
CJIOJKHOM CUCTEME BO33PECHUM
COBPEMEHHON XUMHUHU

YMeTh: OlIeHUBAaTh XUMHUYECKHUE
MMOHATHS U 3aKOHBI B CIIOKHOM
CUCTEME BO33PEHUIN COBPEMEHHOMN
XUMHUU

Peghepam.
Unousuoyanvhwiil,
ePYNNoGoU onpoc

IIK-4.3. Baagers: HaBbIKAMU
00s13aTEILHOr0 03HAKOMIICHUS C
MPEIBICTOPUECH TOTO WUIIK UHOTO

Brnagers: HaBBIKAMH 00513aTEIHLHOTO
03HAKOMJIEHUS C MPEABICTOPUEHN TOTO
WJIM UHOTO BOTIPOC MOCTAaBJIECHHOTO B

Peghepam.
Unousuoyanvhwii,
ePYNNoGoU onpoc

€ro NpakTUYECKOW HAyYHOU U
[IE€JarOTUYECKOU JACSATEIBbHOCTH.

BOIIPOC IOCTABJIEHHOTO B €r0
[IPAaKTUYECKOW HAYYHOU U
[1€JarOTUYECKOU JESTEIBHOCTH.

4.3. Peitmunz-nnan oucyuniunwl

(npu neodxooumocmu)

PeifTuHr—nan AMCUMIUIMHBI TPEICTABIICH B MPUJIOKEHUH 2.

Temsbl pedepaTos
no aucuuiuiiie KoHuenunu coBpeMeHHOro ecTecTBO3HAHMS
(HaMMEHOBAaHME AUCITUTIIINHBI)

1. Jlormyeckass wHpoOpManus W TpodieMa «IBYX KYyJIbTyp» — €CTECTBEHHBIX HAYyK H
T'yMaHUTapPHOTO 3HAHUSL.

. AHTPOTIHBIN IPUHINI U HU3HUECKUE KOHCTAHTHI.

. Hayunplii 3aK0H ¥ 11€1€c000pa3HOCTb.

. [IpyuMHBI MOMYNISIPHOCTH ACTPOJIOTUH.

. Parionanu3M u MUCTHIIM3M B MTO3HAHUU TPUPOJIBI.

. PazBuTHE HayKH U HAyYHBIE PEBOJIOIHH.

. OCOGEHHOCTH MaTeMaTHYECKOTO MOJICIMPOBAHMSI OMOJIOTHUECKUX TPOIIECCOB.

. 'unoTte3bl 0 BOSHUKHOBEHHUH KH3HH.

. Pa3BuTHE 3BOJIIOMOHHBIX UAECH B HAYKaX O KUBOM IPUPOJIE.

10. DBomomst Guocepsl, ee pecypehl U Mpeaebl yCTOMYUBOCTH.

11. KoHuenimus ycTOMYMBOTO Pa3BUTHSL.

O 003N L B WIN



12. TIpoGieMBbl U IEPCTIEKTUBBI ATOMHOM SHEPT€TUKH.

13. Yuenue Bepnazackoro o Hoocdepe 1 COBPEMEHHOCTb.

14. [uBunm3anms Ha MyTAX TOUCKA HICATBHON YHEPTETUKH Oy IyIIero.
15. udopMaimoHHO-?HTPOIIMITHbIE CBOMCTBA COLMABHBIX CUCTEM U YIPABJICHUE UMH.
16. BO3M0>XHOCTH 3KOHOMHOI'O PacX0/10BaHUs SHEPTHUH.

17. T'eHHas MHXKEHEpUs: COBPEMEHHBIH 3Tall, MPOOJIEMBbI U TEPCIIEKTUBBI Pa3BUTHSL
18. TIpoGiieMbl cO3/1aHUS HCKYCCTBEHHOTO MHTEIUIEKTA.

19. UcTopust ocBOEHMS aTOMHOM SHEprun

20. JIa3epbl ¥ UX IPUMEHEHHE.

21. Jloctmwkenus Ouoaoruu B Hayaiae X XI Beka.

22. IlpuponHble cUCTEMBI HAa TPAHU Xaoca U NOPAIKA.

23. ®eHOMEH caMOOpraHu3aliy B IPUPOJIE U OOIIECTBE.

24. CuMMeTpHs B IPUPOJE U UCKYCCTBE.

25. JlocTKEeHNs KOCMOHABTHKY M HApOIHOE X035 CTBO.

26. IIpunoxeHust TEOPUH KaTacTpod B €CTECTBO3HAHUU.

27. NUHaMBU YA bHOCTh Y€JI0BEKA: BIUSHHUE HACIEICTBEHHOCTH U CPEIBI.
28. KnnoHupoBaHMe: Hay4YHBIM U MOPaJIbHBIN ACIEKTHI.

29. MonekyaspHble OCHOBBI SMOILIMOHAJIBHBIX COCTOSIHUN YEJIOBEKA.

30. CosiHEYHO-3EMHBIE CBSI3U M UX BIMSHHUE HA YEJIOBEKA.

31. ObcyxeHne TEOPH MPOUCXOKICHUS YEIOBEKA.

32. MonenupoBaHue 00IIECTBEHHBIX MTPOLIECCOB.

Kpumepuu oyenxu (6 bannax):

- 25 0anoB BBICTABISETCS CTYICHTY, €CIIH CIYOeHm NOJIHOCIbIO PACKPbLL memy pedhepama,
0ambl pazeepHymvle 0OmMeemvl Ha 8Ce NYHKMbl COO0epICaAnus pedhepama, npooemMoHCmMPUPOBAHO
3HAHUE MEePMUHOIOUU, OCHOBHBIX MOMEHMO8, YMEeHUe NPUMEHIMb MeopemuiecKue 3Hanus npu
8bINOIHEHULU NPAKMUYECKUX 3a0anull. 3aKnoueHue (661600vl) packpuvleaiom cyms pabomsi. Cnucok
Jqumepamypul He MeHee 15 co8pemMenHbIX UCIOYHUKO8. YHUKATIbHOCIb NPpU NPosepKe Ha
anmuniazuam He menee 65 %,

- 15 GanyoB BBICTABISETCS CTYICHTY, €CITH CIyOJeHm umeem HeboIbuiue HemoYHOCMU 8
packpeimuu memwl pepepama, OaHvl NOJHbIE OMBEMbL He HA 8Ce NYHKMbl COOepicaHus peghepama,
NPOOEMOHCIMPUPOBAHO 3HAHUE MEPMUHOIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHSMb
meopemuyecKue 3HAHUsL NPU 8bINOJHEHUU NPAKMUYECKUX 3a0anull. 3aKitoyeHue (8b18600bl)
packpwigarom cyms pabomsi. Cnucok aumepamypsi ve meree 10 cospemenHbix UCIOYHUKOS.
Yuukanvnocms npu npogepke na anmuniacuam ve meree 65 %,

- 5 0aIoB BBICTABIISIETCS CTYIEHTY, €CIIH CHYOeHm HeNnOIHOCMbIO PACKPLIL meMmy peghepama,
O0aHbl HEeNOoHble OMEembl He Ha 8Ce NYHKMblL COOepHCanUs peghepama, npooemoHCmMpUpOB8aHo
3HAHUE MEePMUHONO0UU, OCHOBHLIX MOMEHMOS, YMEHUE NPUMEHAMb Meopemudeckue sSHanus npu
8bINOTHEHUU NPAKMUYECKUX 3A0aHUl. 3aKatoueHue (6b1600bl) He NOTHOCMbIO PACKPLIBAION CYMb
pabomol. Cnucox aumepamypul He MeHee 5 COBPEMEHHbIX UCOYHUKOS. YHUKAIbHOCMb NPU
npoeepke Ha aumuniazuam He mernee 635 %o;

- 0 GanyIoB BBICTABISETCS CTYICHTY, €CIIH CMYOeHm He NOJIHOCMbIO PACKPbLLL meMy pedpepama, He
0aHvl passepHymole 0omeemvl Ha OONLUWUHCMBONYHKINOE coOepicanus peghepama, He
NPOOEMOHCIMPUPOBAHO 3HAHUE MEPMUHONOUU, OCHOBHBIX MOMEHMO8, YMEHUe NPUMEHAMb
meopemuyecKkue 3HaHUsA NPU bINOJHEHUU NPAKMUYECKUX 3a0anuil. 3akatouerue (b18600bl) He
packpuvieaiom cymo ucciedosanus. Cnucox aumepamypuvl menee 15 cogpemenHbix uCmoyHUKOS.
Yuukanonocmo npu nposepke na anmunnazuam menee 65 %.



Bonpocs! 111 KOHTPOJIBbHBIX padoT
1o gucuuiuiiie KoHnenuum coBpeMeHHOro ecTeCTBO3HAHMS

(HauMEHOBaHME AUCITUTIIINHBI)

BapunantNel

1. Haiite obOmyro xapakTepucTuky cocraBa ComHeuHOU cucrteMbl. Ha3oBuTe BUIUMBIC MPOCTHIM
IJ1a30M IUIaHEThl. YTO Takoe «acTpOHOMHYECKAs €IUHHUIA» JJIUHBL, U yeMy OHa paBHa? KakoBbl
op6uTsl i1aHeT? MoryT JI IUTAHETHI CTOJIKHYTBCS IIPU CBOeM ABIKeHHH BOKpyr Connua? OneHure,
Ha KakoM cpefHeM paccrostuuu oT CoiHia HaxoauTcss MepKypui, ecinu ero nepuoj oOpamieHus
paseH 0,24 3emHoro roga?

2. OCHOBHBIE 3aKOHBI KJIACCUYECKOW MEXaHUKU MaTepuaabHOU Touku. Kak Moznenupyercs cucrema,
cocTofIIas U3 IByX U 0ojiee MaTepualibHbIX Touek? [IpuBeaure nmpumepsl 3a1a4, B KOTOPBIX MOXHO
CUMTATh 3EMJII0O MaTEPUAIbHOM TOUKOH, a B KAKUX — HEJIb3S1.

3. Uto Takoe «iaepHas SHEPTUs» U «ifepHas peakuus neneHus» ? Kak cBA3bIBalOTCS HYKJIOHBI B SI7pe
atoma? Kak ompeznensercs sHEprus UX CBSI3U, U OT 4ero oHa 3aBUcHUT? Kakue mepcnekTuBbl U
poOJIEeMBI SHEPTEeTHKH CBSI3aHbI C PEAKIUAMU JeIeHus siaep?

4. TlosicHUTE PBOJIIOLUIO MOHATHH «aTOM», «MOJIEKYNA», «XUMUYECKUI 3JIEMEHT» U «XUMUYECKOE
coenquHeHue». [losicHUTE NOHATHE XUMUYECKMX CBS3eM M mIpuBenuTe npumepsl. KakoBa poiib
SHEPTMHM W DHHTPONUHM TpH oOpazoBaHuu MoJekyn? Kakue XUMHUECKHE CBSI3H SBISIOTCS
ONPEAEISAIOIMMYU B KOHIEHCUPOBAHHBIX cpefax?

5. OnuumTe MOJENb UAEAIbHOIO ra3a M MPUBEIUTE €ro ypaBHEHUE cocTosiHusA. Kakas BennunHa
SBJIETCS MEPOM CpEeHEN KNHETUUECKON 3HEPTUU MOJIEKYIT?

6. Ilosicaure cyth runotessl Jlyn ne bpoitns. Kak oHa Oblia sKCIepMMEHTAIBHO TMOATBEPXKICHA,
KaKo€ 3HA4YEeHHME NJIsl €CTECTBO3HAHMSI MMEET MCIIOJIb30BAaHUE KOPIYCKYJISPHOBOJIHOBBIX CBOWMCTB
BelecTBa? YTo y3HaIM 0 KUBOM MaTEPUH C IOMOILBIO 3JIEKTPOHHOIO MUKpockomna? OLEeHNUTh AJIUHY
BOJIHBI 3JIEKTPOHA ¢ 3Hepruent 20 3B.

7. Iponecc oTtocuHTE3a M ero 3HaueHHE B UCTOpHU 3emiu. CpaBHUTE KIETOYHOE JbIXaHHE U
¢dorocunres. Kak Mensnacy atmochepa 3eMiu B X0JI€ €€ 3BOIOLNN?

8. Packpoiite nousTue «onochepay, ykaxure ee QyHKIHH U XapakTepusyiite ee 060104ku. Kak 31o
nousaTue 6su10 epeocmeiciieHo B.1.Bepuanckum? Korna y 3emnu nosBuiack 6uochepa? Onummre
YeJIoBeKa KaK KaueCTBEHHO HOBYIO CTYICHb Pa3BUTHsI OHMOC(EPHI.

9. Ilosicaute, yTO Takoe BceeneHHas, KAKOBBI €€ pa3Mephl, KaKue 0OBEKThI €€ COCTABIAIOT M KaKue
MOJIENIN pa3BUTHS BCEIEHHOM U3BECTHBI.

10. Kak ¢opMupoBanoch npeacTraBieHue 0 KPUTEPUH HCTUHHOCTH 3HaHUA? UeM oTaumdaeTcss MeTot
lanmunes ot wMeroga Apucrtorens? UYeM oOTau4aeTcss €CTECTBEHHOHAYYHBIM MOAXOJ OT
¢dmnocopcxoro?

Bapuant Ne2

1. 3akOH COXpaHEHHs HMMIIYJIbCA B KJIACCUYECKON MEXAaHUKE MU CBSI3b €0 C 3aKOHOM JMHAMUKHU
Herotona. Ilpumep ucnonb3oBaHus 3TOTO 3aKOHA coxpaHeHus. Kak oH cBs3aH co cBOMCTBaMu
MPOCTPAHCTBA-BPEMEHH, U TIOYEMY ITOT 3aKOH (pyHIaMEeHTaIeH?

2. Cytp 3akoHOB Kemuiepa 1 ux CBsI3b C 3aKOHOM BCEMHUPHOTO TAroTeHus. Hackosbko mpuMeHnMa
Mo/ienb, npuHsaTas Hetotonom? Onpenenute maccy ColHIla, €CM U3BECTHO, YTO 3€MJISl IBHXKETCS
BOKPYT HEro co ckopocThio 30 kM/c Ha cpenHeM paccTostHUU 150 MITH KM.

3. Ponb u3mepeHuii B OJIy4€HNUHN 3aKOHOB ecTecTBO3HaHM. [loHsaTHe 0 MeTpuueckoli cucreme. ['ne
Ha 3emJie MOXKHO HamboJiee MpuOIM3uThes K neHTpy 3emiun? Kak uzmepuinu pasmeps! 3emid, JIyHsl,
Connua? KakoB auana3oH paccrosinuii Bo Beenennoi?

4. KakoBa crienuduka MUKpOMHUpPA 10 CPAaBHEHUIO C M3YUeHHEM Mera- u makpomwupa. IloscHute
IIPUHIIMIIBI COOTBETCTBUS U JOTIOJHUTEIBHOCTH.

5. UYto m3yuaer TepmoaMHaMuka? YTO Takoe «T€pMOJMHAMUYECKas CHCTEMAay, «PaBHOBECHOE
cocrosiHue»? Onpenennte NOHITHUS «TEINIOEMKOCTb» M «yZENbHas TEIUIOEMKOCThY». Kak 1mo HuM
MO>KHO CYIMTh O BHYTPEHHEN CTPYKTYpe BellecTBa’?



6. Onumure, Kak pa3BUBAIUCH INPEACTABIEHUS O CBETE, B KAKUX SBICHUSAX HPOSBISAIOTCA €ro
BOJIHOBBIE cBo¥icTBa? Kakoe siBIeHHne MOKa3bIBaeT, YTO CBET — NomnepeyHas BosHa? Kak u kem ObL1o
II0KA3aHO, YTO CBET €CTh MIEKTpPOMAarHuTHas BojHA? Eciu Impu OTpaK€HUM OT T'OPU3OHTAJIbHOU
CTEKJITHHOW TJIACTUHKU COJHEYHBIM JIyd OKa3aJcsl IUIOCKOTOJISIPH30BAHHBIM, TO KakoBa Oblia
BbicoTa CoJHIIa HAaJl TOPU3OHTOM?

7. Pa3BuTHE Uae 3BOTIONMH BUIOB. JJOKaXXHUTE, UYTO €CTECTBEHHBIH 0TOOD SBISAETCS HAIIPABIISIOIINM
¢baxTopoM 3BoIIOIMH. COMOCTaBbTE MOHATHS «IIOMYISALUS» U «BUI.

8. KakoBbl 0COOEHHOCTH CTPOEHUS M (PYHKUIMHU sApa KIETKU M IUTOIUIa3Mbl? ONUIINTE QYHKIIHH
KJIETOYHbIX MeMOpaH. UTo Takoe «MOHHBINA HACOCH?

9. IlosicHUTE TOHATHE «COHEUHAsl aKTUBHOCThY. Kakue npoueccsl Ha COHIIE CBSA3aHbI C SIBICHUSIMU
Ha 3emie? Kak pacnpenensiercss Ha 3emie coiHeuHas 3Heprusi? HackoJbko MOKHO CUMTaTh 3eMITIO
TEIIOBOM MaIMHOM? /laiiTe MOHATHE O HETAHTPOIMH COTHEUHOTO M3JIyUEHUSI.

10. JlaiiTe NOHATHE «HAYYHOUN KapTUHBI MUPa» U NPUBEIUTE IIPUMEPBI.

Bapunant Ne3

1. Yto Takoe acTepoM[ibpl, IJie OHU PACIIOJIOKEHBI, KaKOBBl MX OpOMTHI U pazMepbl? HazoBute
Haunbouiee kpynHble u3 HUX. [lepuoxa obpamenus [lnyrona pasen 250 3eMHBIX JI€T, TaK KAKOBO €TI0
paccrosiHue oT CosHIA U KaKyl0 4acThb CBOETr0O «I'0J1a» OH IPOIIEN MOCE TOro, KaK €ro OTKPhLIN?

2. IlosicHUTE NOHSATHUSI «MOMEHT CHUJIBD» M «MOMEHT UMIIYJbca ». B Kakux cucreMax coxpaHsercs
MOMEHT UMITYJIbCA, IOYEMY TOT 3aKOH TOXKE OTHOCHT K pa3psay «BEJIUKHUX 3aKOHOB COXPAaHEHUS»?
JlaiiTe mpuMepBI €ro UCIOIb30BAHMUSL.

3. Yto Takoe paJlMOaKTUBHOCTh (€CTECTBEHHAas U UCKycCTBEHHas)? Kak McCroib30BaHUE SIBICHHM
PaZvo0aKTUBHOCTH MO3BOJIMIIO OCYLIECTBUTh MEUTY AJIXUMUKOB?

4. Onpenenure paguyc JIyHbl, eciny U3BECTHO, YTO BUAUMBIN yriioBoi auametp JIynel 30 yriioBbix
MUHYT, paccrosinue 10 Jlynel 384 teic. kM. Kak onpexpenstor paccrostHus 1o 3Be3n? Uro Takoe
«rapajiake» U «3Be3Has BenuunHa»? Kak onenunu pasmep 'anaktuku, Beenennoit?

5. llosicHWTE NpPUHLMII HEOIPENEICHHOCTH, NOHATHSA AECTEPMUHM3MA W HMHJeTepMHUHU3MaA. Kak
M3MEHWINCH MTPEJICTABICHHS O CIIy4ailHOM U 3akoHOMepHOM? [losicHuTE poJib U3MEpeHUs 1 Ipudopa
B KBAHTOBOM MEXAHUKE.

6. Uto Takoe «Hayana TEPMOJUHAMUKIY, UICABHBIA U PEANbHBIA IUKII, KOA(PPULIUEHT TO0JIE3HOTO
JEUCTBUS TEIUIOBBIX MalIMH? B 4eM COCTOMT CyTh Hayall TEPMOJMHAMUKU U CIIOPAa O «TEIJIOBOU
cmepTu Beenennoiin?

7. JaiiTe mpencTaBlieHHEe O HAYYHOM METOJOJOTHH U (JOPMHUPOBAHUM KPUTEPHS UCTHHBI B pa3HOE
Bpems. Kakue MeTOIbl HCHOJIB3YIOT B €CTECTBO3HAHMM M HACKOJIBKO OHHU JIAIOT OOBEKTHBHBIC
pe3yabTaThl?

8. Kak BO3HMKAIOT CTPYKTYpPBI U3 Xa0ca B HEOPraHN4eCKOU 1 KnuBoil Matepusix? KakoBbl yci0BUs X
o0Opa3oBaHus, MPUBEANUTE MIPUMEPHI U3 pa3HBIX o0NacTel ecTecTBO3HAHUSA. UTO Takoe CHHEepreTuka
1 KaKOBO €€ 3Hau€HUe AJI1 COBPEMEHHOM KapTUHBI MUpa?

9. OnummTe TrUNOTE3bl NpOUCX0XkAeHUs MuaHeT CojHeyHoM cuctembl. Yem moka3bIBaeTcs
enuHOBpeMeHHOoe  mpoucxoxaeHue Ten  ComHeunoit  cucrtembl?  [losicaure  mpoOGiiembl
MIPOUCXOXKCHUS U 3Boonuu 3emiu. KakoBo crpoenue reocdep? B uem cyTh runore3 TeKTOHUKU
TUTOCHEPHBIX IUTUT, Apeii(a KOHTUHEHTOB?

10. B yem cMbIC KOHIETIIMN HOOC(EPHI, M KAKOB ee Hay4HbI cTaryc? OnuimTe, B 4eM COCTOUT
rJ100aIbHBIA SKOJIOTHYECKUH KPU3HC, KAKOBBI €r0 MPUUYUHBI M MEPCIIEKTUBBI IPEOI0JICHHS.
Bapuant Ne4

1. Haiite oOmuryro xapakTepucTHKy KoMeraMm. HaszoBute Hambomnee u3BeCTHbIE W3 HHX. llepmon
obpamenus Carypua Bokpyr CounHia paseH 29,46 3emHoro rona, a Mapca — 1,88 3emnoro roga. Ha
KakoM paccrosiHuu oT ConHua Haxoautest CaTypH, ecnu Mapc yaasneH B cpejHeM Ha 228 MIIH KM?
2. KakoBa npuunHa cymecTBoBaHus JyHHbIX (a3 u 3aTMenuit? Paccrosiaus no JIyHsl MeHsieTcs us-
3a OTJIMYMA €€ OPOUTHI OT OKPY)KHOCTH B 3HAYMTENBHBIX Mpenenax: B armoree — 405 Thic. kM, a B
nepuree — 363 Toic. KM. KakoBa 6oJibiiast moiayoch JIyHHOH opOuThI? [ToueMy HaM BUIHA JIUMIIB OJTHA
cropoHa Jlyns1? beina mu cocraBiena kapra 06oux nosymapuii JIyHsl, KTO ¥ KaK 3TO CMOT cienaTh?
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3. MHaiite mpezacraBieHue o0 OMUCAHUM KOJEOaHM, MOJENU TapMOHHUYECKOTO OCLIIUIATOpa U
HCI0JI30BAHNHU TON MOJIENH. YTO TaKOe «KOTE€PEHTHOCTD), «PE3OHAHCY, «IOJIAPU3ALUI»?

4. KakoBsl Monenu pa3BuTusi Beenennoit? Kakue HaOmoneHUsT MOATBEPAMIN MOJAETh bolbimoro
B3peiBa? Kakue smnupuueckue NOATBEpKIACHMS paciuupeHus Bceenennoi? UYro o3Hauaer
«CTallMOHAPHOCTH» U «HECTALIMOHAPHOCTHY BceneHHoi, kakoBa MpUpoAa PEIMKTOBOTO U3Ty4eHus?
5. Mogenu uaealbHOro M peabHOro rasa. Kakumu napamerpamu OIUCBHIBAETCS COCTOSIHME rasa?
Onpenenure TeMmeparypy HMACAIbHOTO Tras3a, €ClIM  CpeOHAs  KHUHETHYecKas  dSHEeprus
IIOCTYHATEILHOTO ABUKEHMS ero MoJleKyn paBHa 7,87x1072 JTx.

6. IlosicHUTE MOHATUSA SHTPONUHU U TEPMOJMHAMHYECKON BEPOSTHOCTU. B 4yeM coCTOMT mpuHLUIT
bonbiimaHna, KakoBO 3HaYEHME 3TOTO MPUHIIUIA B COBPEMEHHOM €CTECTBO3HAHUU ?

7. KakoBbl CTpPyKTYpHbIE YPOBHHM OpPraHM3allid MaTEpUH, YEM OHM XapakTepusyrorcsa? Uto Takoe
«CUCTEMHBIN MOAXO01» U KAKOBBI €10 OCHOBHBIE ITOHATHS B COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHE Mupa’?

8. Kak crtpoutcs TepMoauMHaMMKa OTKpBITBIX cucrteM? IlosicHUTE NOHATHE AMCCUIIAaTUBHOMN
cTpykTypsl, o M.IIpuroxuny. Kakue 3Tanbsl MO>KHO BBIJEIUTD B Pa3BUTHH CaMOOPTraHU3YIOIIUXCS
cucreM? YeM oTiIMUAETCSl COBPEMEHHAs HayYyHasi KapTUHA MHUPa OT KJIACCUYECKOM ?

9. Uro Takoe «MyTauus» M Kakue Myrauuu ObiBaioT? Kak ompenenuTb, 4TO NMpHOOpETEHHBIE
IIPU3HAKU He Hacyenyrorcesa? Kakue Buabl "3MEHUMBOCTH U3BECTHBI, B YEM UX CXOJCTBA U OTINYMS?
OOmbscuuTe, Kakas popMa U3MEHUYMBOCTH JAET MCXOIHBIN MaTepuan Ui €CTECTBEHHOTO 0TOOpa B
IIPUPOJIE.

10. Tlosicaute 0COOYyI0 pPOJH MaTeMaTHKH W MOJCIHPOBAHHS B €CTECTBO3HAHMU. UTo manu
YeJoBeuecTBy pemeHus Ha DBM rio0anbHbIX porpamMm Mupa?

Bapuant Ne5

1. 3aKOH BCEMHPHOTO TATOTEHHS M JOKa3aTeNbCTBA €ro CHpaBeAauBOCTH Ha 3emie. OObsicHUTE
sBJIEHNE NpUINBOB. OLIEHUTE U3MEHEHUE CBOETO BECa MPU NEPEE3/Ie C IKBATOPA Ha IMOJIFOC.

2. Ilonsatue o mMukpo-, mera u mMakpomupe. Kak usmepsrorcs paccrosiHus B Mukpomupe? Kak
u3MepsieTcst BpeMs Ha nHTepBaiax,MeHbiux1c? Kakumu npubopamu?

3. Jlaiite monsTHE 00 0OpaTUMBIX U HeoOpaTuMbIX mporeccax. [IpuBenute mpumepsl. Onpenenure
MOHATHUS «IMHAMUYECKUN Xa0C», «OnpypKaum», «IMCCUIATUBHBIE CTPYKTYPHI

B OKPECTHOCTH TOUYKU OUypKaIrium».

4. IlosicHuTe, KaK U3MEHWINCH NPEACTABIEHUS O IPOCTPAHCTBE U BPEMEHU C CO3JAAHHUEM TEOPUHU
oTHOcUTeNbHOCTU. Kakumu (hakTamu U SBJICHUSMH 3TH MPEACTABICHUS MTOATBEPKICHBI?

5. B Kakux eIUMHMIIAX U3MEPSIOTCS 3Heprus, pabora U MOUIHOCTH? Kak 3TH BeNMYMHBI CBSI3aHBI
MEXJy CO00i M 4TO OHM XapakTepu3yloT? CKOJIBKO BpPEMEHH HY)XHO BBINOJHATH (PU3NYECKHE
ynpakHeHus1 MOITHOCTBIO B 700 BT, 4T00BI cOpOCUTH CBOI BEC 3a CUET yMEHBIICHHUs kupa Ha 450 T
(Ha pacmerienue 1 rxupa pacxoayercs okoiio 40 k/Ix, a k..a. — 25%)?

6. Kakas vacTh TepMOIMHAMHYECKON CUCTEMBI Ha3biBaeTcsl (a3oil manHoro BemectBa? Jlaiite
MOJIEKYJISIPHYIO KapTHHY IIPOLIECCOB UCHAPEHUsl U KOHJEHCAMU. YTO Takoe HACBILEHHBIA Map, U
KaKOBBI €ro cBoicTBa? OMUIIUTE POJIb ITUX MPOIIECCOB B 3eMHOM atMocdepe.

7. OCHOBHOH 3aKOH paJUOAaKTHBHOIO paclaja M ero craructudeckuil cmeica. Kak ompenensercs
BO3PACT apXEOJOTUUECKON HAXOJIKH, HAIlIeW IJIAHETHI?

8. PackpoiiTe CyIIHOCTh MUKPO- U MaKpOABOJIIOLUH, MPUBEIUTE MPUMEPHl IEHCTBYIOIIUX B HUX
npoueccoB. KakoBbl J0Kka3aTenbCTBA 3BOJIIOLMY OPraHUYECKOro Mupa?

9. Kak mpoucxoauT 0OMEH BEIECTB U SHEpruei B KUBOU KieTke? YeM OH OTJIM4aeTcst OT OOMEHHBIX
MPOLIECCOB B HEXXUBOU mpupoae?

10. YUTto noHuMaeTcs 1oj NOHATHEM «3aKOH IpUposl»? UeM oTindaeTcs 3aKOH PUPObI OT 3aKOHa,
YCTaHOBJIEHHOTO rOCY1apCTBOM?

Bapuant Ne6

1. IlpuBenuTe noKa3aTeNbCcTBA CIPABEIMBOCTHY 3aK0oHa TAroTeHus: HprotoHa B ColHEUHOM cUCTEME.
Haiinute yckopenue cBo6oaHoro najneHus Ha JlyHe u oneHute cBoii Bec Ha JIyHe, 3Has1, 4To ee macca
B 81 pa3 meHbllIe, 4eM y 3eMIIH.
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2. TlosicHUTe, YTO TaKO€ «TraJlakKTUKa», KakoBBI UX (opmbl U cTpoeHue. Kak HaspiBaercs Haia
ranaktuka? ['ne naxoautcs ConHeuHas cuctema B Hel? B Kakux IBM)KEHUSX y4acTBYET 3emMJis?

3. B 4ueM cymHOCTh BTOpOro Havajga TepMmoauHamuku? [IpuBeaure 3Ha4eHUs K.I1.J. JUI TEIUIOBBIX
cranuuii. Eciau map nocrynaer Ha TypOuny ripu Temmneparype +177°C, a okpy>Karomuii BO3IyX UMeeT
temnepatypy +15°C, onpenennte MaKCUMaIbHO BO3MOKHBIN K.II.JI. 3TOW MapOBON TYpOHHBI.

4. Pa3BuTHE IIpEICTaBICHUN O CTpoeHUHU aToMOB. KTo M Kak OTKpbLI 1EeKTpoH? B Kakol cTeneHu
aToOM TOXOK Ha COJTHeuHyIo cuctemy? Jlaiite monsTHe 00 HEPreTMYECKUX YPOBHSX U Iepexojiax.
Kak nonyvaercs criektp uznydeHust aromoB? Kak ycTaHOBMIM MaTepUaIbHOE €AUHCTBO MUpa?

5. XapakTepu3yiTe pacpoCTpaHEHHOCTh XUMUYECKUX 2JIEMEHTOB Ha 3emMJie U B ee Onocdepe. B uem
IMPUHIMIHAIBHOE €JUHCTBO XUMHUECKOTO COCTaBa )KMBBIX OPraHU3MOB U HEKUBOM MPUPOIbI?

6. ITlonsaTue paBHOBeCHs B MEXaHUKE M CTAaTUCTHYECKOW TepMmoauHamuke. Kak Bemyr ceOs
MaKpOCHCTEMBI BAalu OT paBHOBecusA? [losicHUTE IPUHLINII JTOKAJILHOTO PAaBHOBECHS.

7. Jaiite oOIIyI0 XapaKTepUCTHKY >KUIKOTO COCTOSHUA. OmnpenenuTe KapTUHY MPOILECCOB MpU
SABJICHUSX KalWUIIPHOCTH, CMAaUMBaHUM, BSI3KOCTH, IOBEPXHOCTHOM HATsOKeHUHU. Kak 0OBACHSIOT
OO0JIBIIYIO TEMIOEMKOCTh BOJIbI, OOJIBIIIOE MOBEPXHOCTHOE HATSHKEHUE M CBOMCTBO KaNMJUIIPHOCTH?
Kakoe 3HaueHne IMEIOT 3TH OCOOCHHOCTH BOJIBI B ) KUBOU mpupoe?

8. B uem cmbicn runotessl [InaHka o AMCKPETHOM XapakTepe MCIYCKaHUs CBETa U €€ 3HaueHue?
Hackonpko ObLIH perieHsl Ipu 3TOM IPOTHBOPEUUS B TEOPUH TEIUIOBOTO U3Ty4EHUS?

9. OxapakTepu3yiTe peakLUd CHUHTE3a JIEp U YCIOBUSA UX ocyllecTBieHUs. ['ne Takue ycinoBus
UMEIT MecTo B npupoje? KakoBbl NEPCIEKTHBBI HCIOJB30BAHUS pEaKUUN CHUHTE3a SAEp B
SHEpPreTHKE?

10. OxapakrepusyiiTe OMOTHYECKHI KPYroBOPOT M OLIEHUTEe OMOC(EepHyIO posib XO035AHCTBEHHOM
JESITENIHOCTH YEJIOBEKA.

Bapuant Ne7

1. Iosicaute nonsTHe «3Heprusk». Kakume Buasl sHeprum Brl 3Haere? B kakux cucreMax OHa
COXPAaHSETCS U KaK 3aKOH COXPaHEHMs SHEPTUH CBA3aH CO CBOMCTBAMM ITPOCTPAHCTBABPEMEHN ?

2. Kakue nBUKEHMsI JIETVIM B OCHOBY KaJIeHAapsl, Kakue KaJleHJapu ucnoJb3yrorcsa? Onpenenure 1no
naHHbIM 0 JlyHe m 3akoHam Kemiepa BBICOTY CTallMOHApPHOIO CIYTHUKA (BUCAILErO HajJ OJHOU
TEppUTOpPUEN).

3. Kak onpenenuinu Bozpactsl CoHIa, 38€311, Becenennoii? Kakos quana3oH BpeMEHHBIX HHTEPBAJIOB
BO Bceenennoii? Kak BoccTaHaBIMBarOT 3BOJIOLUIO 3B€317

4. KakuMu KOpPIYCKYJISIPHBIMH CBOMcTBaMH 00ianaroT cBeT? [losicHuTe CMBICT MOHATUSA «(HOTOH.
Kakue siBieHus1, 1 kakuMm o0pa3oM ObUTH OOBSICHEHBI C MOMOIIBIO KBaHTOBOM Teopuu cera? Ecin
¢doToH paccesics Ha HEMOIBIKHOM 3JIEKTpoHe Ha yros 90°, To yeMy paBHO M3MEHEHHUE UIMHBI
BOJIHBI (hoToHA? [Touemy cBeT MposBIsIET CBOMCTBA U BOJIHBL, U YACTULIBI?

5. Kak pa3BuBanoch yueHue 0 XMMHUYECKUX Ipoleccax? Kak MOKHO yCKOPUTb MM 3aMEIJIUTh X0
peakuu M KAaKOBO IPOMBIIIIEHHOE 3HaueHue 3toro? Jlaiite mnpeacTraBieHUE O XUMHUYECKOU
KHHeTHKe. Kak MOYKHO CMECTUTh XUMUYECKOE PABHOBECHE U HAIPABIECHUE pEaKLUU?

6. ITlosicHuTe OCOOCHHOCTM MPEICTABICHHUA O NPUYUHHOCTH B KBAHTOBOM MexaHuke. Ilouemy
OTpaHUYEHHUE BO3JICHCTBUSA HA MUKPOYPOBHE UMEET CMBICI (DYHAMEHTAJILHOTO 3aKOHA MPUPOIBI?
7. Kakue mporecchl MOAIepKUBAIOT «KU3HB» 3Be3n? JlaiiTe mpencTaBieHue 00 3BOJIONMU 3BE3I.
[Touemy cyiecTBeHHa BelnunMHa Macchl 3Be3/b1? KakoBa nepcnekrusa 3Bositoruu ConHia?

8. JlaiiTe mpencraBieHue o (pa3oBbIX Mepexoiax, IPUBEIUTE IPUMEpPhI (Pa30BbIX EPEX0I0B Pa3HBIX
TUoB (po10oB). UTo 3a sIBJIEHUS — CBEPXTEKYUYECTh U CBEPXIPOBOIUMOCTH?

8. JlaiiTe NOHSATHE O HEOAAPBUHU3ME U CUHTETUUYECKON TEOPUU IBOJIIOLINU.

9. Uto m3yuyaeT reHeTHKa, Kak OHa pa3BuBanach? UTO Takoe «reH», «KOJIOH», «HYKICOTHABL,
«HYKJIEMHOBBIE KUCIOTBI»?

10. OnummTe mpeaMeT M LENM ecTecTBO3HaHuA. Kakue srtambl Npolnia e€CTeCTBEHHOHAY4YHas
KapTMHa MHpa B cBoeM pa3Butuu? Kak BIMAIOT Ha pa3BUTHE HAyKH BHEIIHHWE M BHYTPEHHHUE
¢baxTops1? O1ieHUTE POJIh HAYKH U TEXHUKH B COBPEMEHHOM MUPE U B (POPMHUPOBAHUN MOTUTHYECKIX
B3IJISJIOB.

Bapuant Ne8
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1. Onpenenute NOHATHSA TEIUIOTH U Temneparypsl. Kak cBA3aHbl 3TH BEJIMUYUHBI, B KAKUX €JUHHUIIAX
n3Mmepsitorea? Kakue npuHaTh! mKansl Temnepatyp? Kak onpeaenstor temneparypy cmecu? Kakoa
KOHIIEHTpAIIMs MOJIEKYI B cTparocdepe Ha BeicoTe 30 KM, eciiu AaBiieHue Ha 1ol BeicoTe 104 Ila, a
temieparypa -20°C? KakoB cMbich aOCOIOTHOTO HYISI TeMIiepaTyp?

2. IlosicHuTe NoHsATHE «MHEpLUAIbHAS cucTeMa oTcueTa». IIpuBenure npumepsl. KakoBel OCHOBHBIE
3aKOHBI JBUKEHMS B TaKuUX cucTeMax? YeM oTiM4aeTcs MPUHLUI OTHOCUTENbHOCTH ['anmunes ot
IIPUHLIMIA OTHOCUTENBHOCTH OiHIITENHA? Kak OCyIIecTBIsSeTCS NPEEMCTBEHHOCTh HJEH H
KOHIIEMIHI?

3. B gem cocrout 3¢dpdexr Jlomnepa u kakoBa ero poib B UCCIEIOBAaHUU 3Be3l, Bcemennoii. Kak
YCTaHOBMJIM U U3MEPUIIN CKOPOCTh BpalieHus CoJHIa BOKPYT CBO€EH ocu?

4. KakoBbl MCTOYHHMKHU 3HEpruu 3Be3n? JlaiTe mpeacTaBieHHE 00 3BONIONMU OOBIYHBIX 3BE3 U
KpacHBIX TMT'AaHTOB M IOSICHUTE IPOLIECCHI, MPOUCXOAdIME B UX Heapax. KakoBa mepcnekTuBa
sBoorui CoustHia? OueHUTe posib (QyHJAMEHTAJIbHBIX KOHCTAHT M B3aUMOJICHCTBUH B Xo0je
IBOJIIOLMU. B 4yem cyTb aHTponHOro npuHIMna’?

5. Kakue enuHHIIBI ©3MEPEHUs PaCCTOSHUM NMPUHATHL B Meramupe? UTo o3HavyaeT TOT (akT, 4To 10
ommwkaiimelr 3Be3nbpl LlentaBpa pacctosinue 4,35 cB. r.? Ilpunumas nonepeyHuk CoJHEYHOU
cucTeMbl B 12 MIIpA. KM, OIICHHUTE, KaKylO JOJI0 OH COCTABIISICT OT PACCTOSHUS JIO ONpKauinen
3BE3/IbI.

6. Kto u xoraa nocrpoun mozens ctpykrypsl JAHK? Kakue paznosuanoctu PHK, B uem 3HaueHue
kaxaod m3 Hux? Kak nmpoucxoaut nenenue kietok, sapa u JIHK? Kak peanmusyercs cucrema
BOCITPOM3BO/ICTBA Ha MOJIEKYJISIPHOM YpPOBHE?

7. IlosicHuTe mpoIecchl B paciuiaBax U pactBopax. Ilouemy rnpu pacTBOpeHHUH 0OBIYHO TeMIIepaTypa
nonmxkaercs? KakoBsl ocobeHHOCTH pacTBopeHus B Boae? Kakyio poib Urparor

ruipouiIbHbIe U TUAPO(POOHBIE MPOIECCHl B KUBBIX opraHm3max? 8. Kakue Tumbl cBsi3el MMEIOT
MecTo B kpuctauiax? Korja Bo3HUKaeT MeTaiminyeckas cBs3b? [laliTe mpeacraBieHue o

TEOPHUH METAJJIOB, MTOJIYIPOBOIHUKAX, TUNIEKTPUKAX U U30JIATOPAX.

9. IlosicHUTE MOHATHE «HAYYHON PEBOJIOLMN» U «HAYYHO-TEXHUYECKOW peBoouun». [Ipusenure
npumMepbl. KakoBbl 0CHOBHBIE AOCTHXKEHHS U TipoOiembr HTP?

10. laiiTe onpeneneHne «3IKOCUCTEMe» U «Tpoduueckomy ypoBHIO». [ToscHUTE, Kak MPOUCXOAUT
nepeaya SHEPrUH BBEPX MO TPOPUUECKUM YPOBHSIM IKOCHUCTEM.

Bapuant Ne9

1. IToneBas ¢popma marepun. PyHaaMeHTaIbHBIE TUITBI B3auMoieiicTBHi B (huzuke. [louemy oHu Tak
HA3bIBAIOTCA U B KAKUX JIMANIa30HAX BPEMEHH U MPOCTPAHCTBA MPOSBISIOTCS HauboIee CUIbHO?

2. Xapakrepu3yiliTe JMCKPETHOCTb M HeNpepbIBHOCTHL MaTepuu. OnpeneJuTs AJIHHY BOJIHBI
3JIeKTPOMATHUTHOIO0 W3JIy4EHMs, SHEPrusi KBAaHTa KOTOPOTO paBHA SHEPTUU IIOKOS AJIEKTPOHA.
Macca nokos 3nektpona passa 9,1x1073! kr.

3. OnummuTre CHEKTp 3JIEKTPOMArHUTHOTO wu3iydeHHus. Kak ObUTM OTKPBITHI HH(paKpacHoe u
yIbTpaduOIETOBOE U3ITyYCHUE, PEHTTEHOBCKUE JIyUH?

4. Kakue 4acTHIIBI COCTABISIOT SIIPO aTOMa, KaKOBBI ero pazMepbl? Kak 3To Obu10 ycTaHoBiIeHO?

5. Onumure Mmoaupukanuu yriaepoaa. [louemy crosb MHOrooOpasHbl coequHeHus yriepoaa? Kakue
0COOEHHOCTH CTPOEHHSI aTOMa YTJIepo/1a ONPEASIMIM €r0 PoJib B )KUBOM mpupoe?

6. [laiite monsTue BHyTpeHHeW sHepruu. Kakue Buabl BHYTpEeHHEH sHepruu Bbl 3Haete? Kax
U3MEPSETCS BHYTPEHHSISI 3HEPTUsa? B uem CymHocTh epBoro Hayajaa TEpMOAUHAMUKH?

7. UYro Takoe (pazoBoe paBHOBECHE, Ieperperast >KHMIKOCTb, MpPOIECChl CyOIMMauuu U
necyonmumanuu? Onumute GU3NUECKyI0 KapTHHY Ipolecca kKuneHus. Kak 3aBUCHT TOUYKa KUTICHUS
OT BHeUIHero nasneHus? [IpuBeauTe npumepsl NPOsIBICHUS 3TUX ITPOLIECCOB B IIPUPOJIE.

8. Oxapakrtepusyiite crpoeHne u Ouonormdeckoe 3HaueHue ATD, mouemy ATD HazbBaioT
OCHOBHBIM HCTOYHHUKOM SHEPIUM B KJIETKE?

9. OcHoBHBIE BBIBOIBI yueHUs1 BepHaickoro o Ouochepe. Oxapakrepu3yiTe HOHATHUS «IKOCHCTEMAY,
«OHMOTeOLIEHO3Y, «IKOJIOTUYECKAs HUILAY, «OMOIIEHO3». UeM omnpenenseTcs uX yCTOWYHMBOCTh, KaKHe
CBSI3M CYILLECTBYIOT MEXJly OPraHU3MaMH B SKOCHCTEME, U KaK OHM MOAETUPYIOTCS ?
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10. KakoBbI OTIMUMS HAYKH OT JPYruX o0nacteil KynpTypbl? Kak cooTHOCHTCS Hayka ¢ 0ObIIEeHHBIM
3HAHHUEM, C pEIUruen?

Bapuant Nel0

1. Oxapakrepusyiite npoOieMy MOUCKa «IEPBUYHBIX OOBEKTOB» M KOHIEMIMIO aTOMU3Ma. B uem
€IMHCTBO JUCKPETHOCTH M HemnpepblBHOCTU? lloscHuTe moHATHE 3nemeHTapHOM wactumbl. Kax
KJIacCU(UIUPYIOTCS 3JIEMEHTapHbIE YaCTHUIIbl, U KaK OHU HccaenyloTcsi? UTo Takoe «aHTUYacTUIIbI
»? B ueMm coCcTOUT rumnores3a KBapKoB?

2. Kak u3MeHsAI0TCs KHHETUYECKasl, T0JIHAs U NOTEHIMAIbHAs SHEPTUU IIAHETHI IIPU €€ JBUKEHUU
BoKkpyr ConHna? B kakoe Bpems rojja IMHEHHast CKOPOCTh JBMKEHUS 3eMIIH 10 OpOuTe HanOobInas
u noyemy?

3. [lepeuncnure BosHOBBIE CBOMcTBA cBeTa. DPpdext [Homepa amst cBeToBbIX BoJH. Eciu B ombITax
Ha 3eMJle yacToTa U3IydeHHs Bojopoja coctanser 4,6x10' ', a B criekTpe nanekoi ragakTHKH
OHa YMEHBIIMJIACh HA 1,9x10% I'm, oTpeeNuTe, MPUOIIKAETCS T K HaM d9Ta TaJlakKTHKA WIH
yaansercs.

4. XapakTepu3yiTe KOHIICTIUN OMU3KOICHCTBHS U NanbHOIEHCTBUSA. KTO M Kak co3/iaBaj TEOpHUIO
aneKTpoMarHutHoro mnoss? I[lodemMy B HapoJHOM XO34HMCTBE HCHOJB3YIOT HE IIOCTOSHHBIM, a
nepeMeHHbIN TOK? CpaBHUTE TPaBUTALMOHHOE U AJIEKTPOMArHUTHOE IOJISL.

5. Kak omnuceiBaeTcsi COCTOSHHE MHKPOYACTHIIBI B KBaHTOBOW ¢usuke? Kak mnpu sToM
OCYILIECTBIISIETCSI CUHTE3 BOJIHOBBIX M KOPIIYCKYJSPHBIX CBOMCTB? KakoBO OTiaMuMEe B ONMMCAHUU
COCTOSIHUS B KJIACCUUECKOM M KBAHTOBOM MEXaHUKE?

6. Uem oTiinyaercs )xuBoe oT HexxuBoro? Onenure 3HaueHue otkpelituil JI. ITactepa. B uem cxoncrsa
U pa3iauyuus pacTeHUH M KUBOTHBIX? KakoBbI METOIbl T€HHOW MH)KEHEPUU U YEM OTIMYAIOTCA €€
BO3MOYHOCTH OT BO3MOKHOCTEN KJIACCUYECKOU CENEeKIUU?

7. IlosicHuTE ABJICHHE KaTaau3a U €ro UCMoJb30BaHue. 1IoscCHUTE POJIb KaTAIMTUYECKUX PEAKIUH B
KHU3HEIEATSIHOCTH OPraHU3MOB, POJIb AaHAJIOTMH MEXy KaTaau3aTopaMu U pepMeHTaMu.

8. Jlokaxxure, 4TO MOMYISILMS ABISETCS eAMHULIEN BooLMH. [loueMy pa3Hble MOMYISILIMM OJHOTO
BH/JIA OTIMYAIOTCA 10 yacToTe reHoB? IloscHuTe, Kak IPOMCXOAUT 3BOJIIOLMS BUJIOB C TOUKH 3PEHUS
reHeTuku. KakoBa posip MyTanuii 1 OKpy>Karolel cpe/ipl B 3BOIIOLUH XKUBOro? [Iponoskaercs au B
HACTOSIIIEE BPEMSI IBOJIIOIMS YEJIOBEKa KaK BUa?

9. JlaiiTe NOHATHS O IPOCTHIX, CIOKHBIX, YCTOWUUBBIX, HEYCTONUNBBIX, U30JMPOBAHHBIX U OTKPBITBIX
cucremMax, 00 0OpaTUMBIX 1 HEOOPATUMBIX ITpoIeccax.

10. OnummmTe OCHOBHBIE 3Tanbl pa3BuTHs Ouochepsl. Kak mpencraBiser Hayka Ha4yajao KU3HU Ha
3emie? Uem oTamuaercs 3eMHast atMocdepa ot atmocdep Apyrux rianet u nouemy? [louemy xu3Hb
noka oOHapy)KeHa TOJIbKO Ha Hallel raHere?

Kpumepuu oyenxu (6 bannax):

- 5 bannos svicmagnsemcs cmyoenmy, eciu cmyoenm 0ajl NOJiHbie, PA38epHynbvle OMEembl Ha 8ce
meopemuyecKue 80NPOCsl, NPOOEMOHCMPUPOBAT 3HAHUE PYHKYUOHATLHBIX 803MONCHOCMEL,
MePMUHONI02UU, OCHOBHBIX IJIEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3HAHus npu
8bINOIHEHULU NPAKMUYECKUX 3A0AHUL,

- 4 banna evicmagnsemcs CmyoeHmy, eciiu CmyOeHm pacKpblil 8 OCHOGHOM mMeopemuieckue
80NPOCHI, OOHAKO OONYUeHbl HEMOYHOCMU 8 ONPedesleHUU OCHOBHBIX NOHAMUIL.

- 3 banna evicmagnsaemcs CmyoeHmy, eciiu CmyOeHm pacKkpblil 8 OCHOGHOM mMeopemuieckue
80NPOCHI, OOHAKO OONYUeHbl HEMOYHOCMU 8 ONPedesleHUU OCHOBHBIX NOHAMUIL

- 2 6annos 8vicmagisiemcs CmyoeHmy, eciu npu omeeme Ha meopemuieckue 60npocsl CMYyOeHmMoM
O00NYUWeHO HeCKOIbKO CYUWEeCBEeHHbIX OUWUOOK 8 MOIKOBAHUU OCHOBHBIX noHAmul. Jlocuxa u
NOJHOMA OMeema Cmpadaiom 3aMemublMU U3bIHAMU. 3amemHbl npobevl 8 3HAHUU OCHOBHBIX
Memo0os. Teopemuueckue 60NPOCHL 8 YEL10M UNOHCEHbL OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. meromces npuHyunuaibHvle OuuOKU 8 102uKe NOCMpOoeHUs omeema Ha 60npoc;

- [ bann evicmasnsemcs cmyoenmy, eciu Omeem Ha meopemudeckue 60Npocyl CEUOEeMeNbCnayent o
HeNnOHUMAHUU U KPAUHe HeNOTHOM 3HAHUU OCHOBHLIX NOHAMUL U Memo0os. ObHapyicusaemcs
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OmMCymcemeue HagblKo8 NPUMEHEHUS. MeOPemuUYeCKUxX 3HAHUU NPU GbINOJIHEHUU NPAKMUYECKUX
3a0anuil.

KoMmIuieKT TecTOB (TECTOBBIX 3a1aHMIT)
10 AUCIOUIIJIIMHE Konuemmn COBPEMEHHOI'0 €CTECTBOZHAHMSA
(HaMMEHOBAHUE TUCIUTLIUHBI)

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

a) Hay4YHbIe UCTUHBI HE 3aBUCAT OT MHTEPECOB OTPE/ICICHHBIX CJI0EB 00IIeCTBa;

0) Hay4HBIEC 3aKOHBI OTIPEIENIAIOTCS TPEOOBAHUAMHU MTPe0Opa30BaHUs IPUPOALI Ha O6Jaro ooOIIecTBa;
B) 3HAUMMOCTb HAay4YHBIX PE3YyJIbTaTOB OLIECHUBAETCS B MOPAJIbHO-ITUYECKOM aCIIEKTE;

I') HOBBIE PE3YyIbTAThI JJOJDKHBI OBIThH JIOTHYECKU IPOTUBOPEUHBHI MPEABITYIIIIM.

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

a) OTKPBITHEM 3JICKTPOMArHUTHBIX BOJH [ epiiem;

0) OTpHLIATEILHBIM PE3YJIBTATOM OIBITOB MaliKkenbcoHa MO ONPEIEICHUIO0 CKOPOCTH CBETA;
B) TEOpHUEH MPOUCXOKICHHUS BUJOB IIyTeM ecTecTBeHHOro otoopa Y./lapBuHa;

r) reauornieHTpuueckoi konuenuueit H.Konepuuxka.

3. Ecmecmeo3nanue omauuaemcs om namypgunocogpuu:

a) 6oJiee CI0KHBIM OOBSICHEHHUEM SIBJIICHUH, KOTOPOE MPOBEPSIETCS JIOTUKOM pacCyKIACHUH;
0) ToNbKO O0Jiee Pa3BUTHIM M ITUPOKUM HAOOPOM JUCIUTILINH;

B) TOJIbKO TEM, YTO IIEPECTAIN pacCMaTpUBaTh NPUPOLY KaK LIENIOE;

I') IPOBEPKOM TEOPUH ITYTEM SKCIIEPUMEHTHUPOBAHUS.

4. HnepyuanvHvle cucmembl omcyema — 3mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOTHOTO Ta/IeHHsI TPOIOPIIMOHANIbHA KBAIpaTy BPEMEHHU Ma/ICHUS;
0) pu ABMYKEHUH KOTOPBIX BBIMOJIHSACTCS MEpBbIi 3akoH HbioTOHA;

B) TP IBWKEHUU KOTOPBIX HE BBIMOJHACTCS MEpBbIii 3akoH HbioTOHA;

T') JBI)KEHUE KOTOPBIX MOYKHO OOHAPYXHUTh JIUIIb TOYHBIMH NU3MEPUTEIBHBIMUA IPUOOPAMHU.
5. 3emnro mModHcHO cuumames MamepuaIbHOL MOYKOLU 8 3A0aAYaX:

a) pacuera nepuojia oopamenus 3emin Bokpyr ComHIla;

0) pacuera JIMHEHHON CKOPOCTH JABIKEHUS TOUEK ITOBEPXHOCTH MPH CYTOYHOM BpAIllEHUH;
B) HEJb3sl CUUTATh — B 000UX CIIydasx;

') MOXKHO CUUTATh — B 000UX CITydasx.

6. B uzonuposannuix cucmemax coxpanaiomes cieoyioujue

BeNUUUHDL!

a) SHEprus U SHTPOIHS;

0) UMITYJIbC, MOMEHT UMITYJIbCA U SHEPIHs;

B) SHTPOIIHMSL, 3apsi] U SHEPTUS;

') Macca, UMITYJIbC U 3apsil.

7. Eounuya uzmepenus ¢huzuueckoii eenuuuHvl, HA386aHHA 8 Yecmb asmopa «MamemamuyecKux
Hauan HamypanvbHou unocogpuuy, 3mo:

a) macca;

0) cuina;

B) DHEPIHUS;

I') HAMarHUYE€HHOCTb.

8. Ceem om Connya doxooum 00 3emiu 3a:

a) 20 cexyHn;

0) 8 MmunyT 1 19 cexynn;

B) 5 MUHYT U 12 cexyH[;

r) 1 munyty u 45 cexyHn.

9. Kakoe u3 npugeoeHHbIX ymeepicOeHull 6epHo:
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a) TOJBKO ra3bl COCTOAT U3 MOJIEKYIT;

0) TOJBKO )KHJIKOCTH COCTOAT U3 MOJIEKYIT,

B) TOJIBKO KUJIKOCTHU U T'a3bl COCTOAT U3 MOJIEKYIT;

I') BCE TBEpbIE TeJla UMEIOT KPUCTAUTUYECKYIO PEILETKY.

10. Dumponus uz30aUpPOBAHHOU cuCmeMbl KAK (DYHKYUSL COCMOSAHUL:

a) Bcerza yobIBaeT CO BpEMEHEM;

0) coxpaHsieTcsi IpU YCIOBUU COXPAHEHUS SHEPTUH CUCTEMBI;

B) MOXeET TOJBKO BO3PACTATh;

') He ObIBaeT.

11. Bo3pacm nawieti nianemsi OYeHUBACMCSL 8.

a) 2,5 mupa. neT;

0) 14,2 mapn. nert;

B) 250 MH. JIeT;

r) 4,6 MJIpA. JIET.

12. Bozpacm Haweli 36e30H0U cucmemvl — I anaxmuku — cocmasisiem npumepHo:
a) 5—8 mupA. JeT;

6) 13-15 mupp. ner;

B) 1-4 mupa. ner;

r) 30-35 mupa. ner.

13. OnexmpomacnumHvle 83auUMOOeUCMEUss 6 CPABHEHUU C OpyeUMU DHYHOAMEHMATbHBIMU
83aumooelicmeuamu Hauboee cyujeCmeeHHbl:

a) TOJBKO B IpeJiesiaX Pa3MepoB aTOMHOTO S/Ipa, T.€. KOPOTKOICHCTBYOIINE;

0) B oOnacTsx BeceneHHOMN, CpaBHUMBIX C pa3MepaMH «OT MOJIEKYI JI0 TapOBO3ay;
B) /IS IPOLIECCOB B3aUMHOTO TPEBPAILCHUS YJIEMEHTAPHBIX YaCTHII,

r) Ipu GOPMUPOBAHUU CTPYKTYPHI TAIAKTHUK.

14. 3axon coxpanenus u npespawjeHus SHePeUul:

a) MPUMEHUM TOJIHKO B 00JIACTH MEXaHMYECKUX U TETIJIOBBIX SIBJICHUI;

0) sBJIsIETCS BCEOOIUM 3aKOHOM ITPUPOIBI;

B) OTpaHMYMBAET BO3MOKHOCTH YyBEIHUYeHHs Ko3(duimeHTa mosie3HOro AEHCTBHS TEMJIOBBIX
MaIllWH;

I') CBSI3aH C 3aKOHOM BCEMHUPHOTO TATOTEHHUS.

15. KopnyckynsapHno-601Ho6ble c80UCMBA MAMEPULL:

a) OTpakeHbl B OOHAPYKEHHOM SIBICHUU TU(PPAKLIUHU dJICKTPOHOB;

0) BBITEKAIOT W3 MPHUHIUIA COOTBETCTBUS, TPEOYIOIIErO COBMAICHUS (U3UUYECKUX CIEACTBUN
3aKOHOB KBaHTOBOU M KJIACCUYECKOW MEXaHUKH B MPEACTHHBIX 3HAYCHHSIX TTapaMETPOB;
B) CIEAYIOT U3 MEPUOINYECKOro 3aKOHa, ycTaHOoBIeHHOTO [|.11.MenneneeBbiM;

T') HE TIPOSIBISIOTCS B ABM)KCHUN MAKPOCKOITMYECKUX TE.

16. Ilepgvim smanom 6 pazeumuu Xumuu ObL1O CO30aHUE:

a) CTPYKTYpPHOM XHMHH;

0) SBOJIIOIIMOHHON XUMHH;

B) YUEHUS O XMMHUYECKHX MPOLIECCaX;

I') YUEHUS O COCTAaBE BEILIECTB.

Onepeusi Xumuueckou cesa3u onpeoensemcs:

a) SHeprueil B3auMOICWCTBHS HYKJIOHOB B SIJPaX aTOMOB, BXOJISIINX B MOJICKYITY;
0) cOOCTBEHHOM SHEprUeit OKOS YJIEMEHTAPHBIX YaCTHII,

B) SHEpPrUel B3aUMO/ICHCTBUEM KBAPKOB B a/IpOHAX (IPOTOHAX U HEMTpOHAX);

I') SHEpruei 3JIeKTPOHHBIX 000JI0YEeK aTOMOB M HOHOB.

18. B npoyecce pomocunmesza pacmenus UCnoib3y10m IHePUio:

a) TEIUIOBYIO;

0) XUMHYECKUX CBS3EH;

B) COJIHEYHYIO;

') OMOJIOTHYECKYIO.
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19. Konebanus nousvi npu 3eMaempsaceHusix pecucmpupyomcs ¢ NHOMOubio:

a) Tomorpaduu;

0) ceiicmorpaduu;

B) aKyCTHKH;

I') FPaBUMETPHH.

20. Ucmounukamu suepeuu ConHya a6nsa0mcs.

a) IIETTHbIC peaKIuu JACTICHUS YpaHa;

0) TerutoBast SHEPTHS U yIaphl METEOPUTOB;

B) TEPMOSICPHBIC PEAKIIUU MPOTOHHO-IPOTOHHOTO ITUKJIA;

T') MOTCHIIMALHAS YHEPTHSI CKATHSL.

21. Asnenue pacuupenus Bcenennoii o0vacHaom npossienuem:

a) ocoOeHHOCTeN HaOIIoAeHUH ¢ ABIKYIIelics BOKpyr CoJHIIa U Bpallarolieiics BOKPYT CBOeH ocu
3emnu;

0) s¢ddexra Jlormaepa, COCTOSIIETO B 3aBUCUMOCTH YaCTOTHI MCIYCKaeMOTO CBETa OT CKOPOCTH
B3aMMHOTO JIBIDKEHUS HAOMIOATeNsl U UICTOYHHUKA, — CMEIIEHUHU CIIEKTPATbHBIX JTHHUHA B KPACHYIO
CTOPOHY CIIEKTpa IPH yIAICHUH;

B) B3aMMO/ICHCTBHSI TATAKTHK PA3IMYHBIX (OPM B MEKTATAKTHUECKUX MATHUTHBIX MOJISX;

I') 3aKOHA COXPAHEHHUs UMITYJIbCA B OTPAaHUYEHHON U 3aMKHYTOM cTalinoHapHOU BceneHHO.

22. Mooicho au ckazams, 4mo 0CHOBHLIM 80NPOCOM OUOLO2UU ABIAENCIA BONPOC:

a) «B 4YeM OCHOBHOE€ OTJIMYHUE KUBOU MATEPUU OT HEXKUBOU U KaK MPOU3OIIEN CKAYOK MEXKIAY HUMU
IIPU 3apO>KJICHUU JKU3HU?»;

0) «KaK BBINTH U3 HKOJIOTHYECKOTO KpU3uca?y;

B) «KaK 00ECTICUUTh YEIOBEUECTBY JOCTATOYHOE MUTAaHUE TIPU OTPAaHUICHHBIX BO3MOKHOCTSX HAIICH
ILUIAHETHI?Y;

I') «KaK U30aBUTh YEIOBEYECTBO OT OONIE3HEH 7).

23. Obmen sewgecms 8 HCUBLIX KIEMKAX HA3bIBAIOM.:

a) Opo’xeHueM;

0) myrarueit;

B) MeTabO0IM3MOM;

') pENPOAYKLIUEH.

24. Monexynaproe cmpoenue J[HK Ovlio ycmanogneno:

a) JIx.bunnom u [Ix.Jlenepbeprom;

0) I'. Mennenem;

B) A.11.Onapunsim;

r) @ .Kpukom u JI)x.YoTcOHOM.

25. OcHosHoll (hyHKYUel 2eH08 — eOUHUY HACIe0CMBEHHOU UHDOPMAYUU — ABTIAEMCA:

a) OpraHu3aius 3arnaca XuMHYECKOM SHEPTUU B KIETKAX;

0) perymnsius TOpMOHOB;

B) KOJAMPOBAHUE CHHTE3a OelKa;

') OpraHu3aius TPaHCIIOPTa HOHOB.

26. Honynayus Kax s1emMenmapuas eOUHUYa d600YUU HCUSHU Ha 3emae — Imo:

a) COBOKYIMHOCTh OcoOeil OJHOro BHA, OOJNIATAOMIMX EIWHBIM TeHO(POHIOM U 3aHUMAIOIIUX
OTIPENICIEHHYIO TEPPUTOPUIO;

0) COBOKYITHOCTb 0COO€H pPa3HbIX BUI0B, 3aHUMAIOIINX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTH 0COO€H 0JTHOTO BH/IA, 00JIAAIOIINX €AUHBIM Te€HO(DOH]IOM;

I) COBOKYIIHOCTb OCOO€H, CyYIIECTBOBaHME KOTOPBIX OIpeNeNseTcss B 3aBUCHMOCTH OT
HEOMOJIOTHYECKUX (DAKTOPOB CPEJIBI.

27. llocneonee onedenenue Ha 3emne 6bL10 OKONO!

a) 100 miH nteT Haza;

0) 56 MIIH. JIeT Ha3a;

B) 18 ThIC. JIeT Ha3am;

r) 7 THIC. IET Ha3a/l.
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28. Cmena spemen 200a Ha 3emie ceésa3ana.

a) ¢ u3MeHeHneM pacctosinus oT CoJiHIla B TEUEHHUE TOJ1a;

0) ¢ HAaKJIOHOM OCH CYTOYHOTO BpPAI[EHUsI 3eMJITH K IKIIUIITHKE;

B) C MEPUOIUYECKUMHU U3MEHEHUSIMU COJIHEYHOUN aKTUBHOCTH;

I') C IEpUOANYECKUM BIUsHUEM nputsbkeHust JIynst u CoHua.

29. Coznacno npunyuny Peou:

a) BCE KMBOE IPOU30LLIO IyTeEM TBOpeHus BoJiel TBopua;

0) HEBO3MOXKHO JIOCTUYb CKOPOCTH, OOJIBIIIEH CKOPOCTH CBETA B BAKyyME;
B) B3aMMOJICICTBUE TEN OCYILECTBIIIETCS MOCPEICTBOM TOJIEH;

T') BCE )KMBOE MPOU3OIILIO OT KUBOTO.

Kpumepuu oyenxu (6 bannax):

- 25 6annos evicmasisemcs cmyoenmy, eciu CmyoeHm 0al npaguibHvle omeemol Ha 23-25
Mecmogvlx ONPOCO8;

- 20 6annos evicmasnsemcs cmyoenmy, eciu CmyoeHm 0al npaguibHvle omeemol Ha 18-22
Mecmogvlx ONPOCO8;

- 15 6annos evicmasnsemcs cmyoenmy, eciu CmyoeHm 0al npaguibHvle omeemol Ha 13-16
Mecmogvlx ONPOCO8;

- 10 6annos evicmasisemcs cmyoenmy, eciu cmyoeHm 0ajl npaguibHvle omeemuvl Ha 8-12
Mecmogvlx 0NPOCO8;

- 5 6annos svicmasusiemcs cmyoeHmy, eciu CImyoeHm 0l npasuibHvle omeemsl Ha 4-1
Mecmogvlx ONPOCO8;

- 0 6annos svicmasasiemcs cmyoeHmy, eciu CImyoeHm 0l NPasuibHvle Omeemsvl MeHee yem 3
Mecmosvix 80Npoca.

KoHnTposabHO-0oneHOYHBIe MaTepuabl. Bonpockl k 3auery.
1o gucuuiuiiie Konnenuum coBpeMeHHOro ecTeCTBO3HAHUS
(HaMMEHOBAaHUE AUCITUTIIINHBI)

1. I3MeHeHus IpeCTaBIEHNH O BpEMEHH U IPOCTPAHCTBE 110 Mepe pa3BUTHs Hayku. [lepexon
OT MPEACTABICHUM KJlacCUYeCKOW MexaHUKU HbI0TOHA K NpecTaBIeHUsIM DHHIITENHHA.

2. CyTh KOHILEIIMH aTOMU3Ma B e€e¢ pa3BUTHH. Ee CBs3b ¢ COBPEMEHHBIMH IpOOIeMaMH
NOCTpOeHHs eauHOM (usnueckoit Teopuu. BemiectBo kak cuctema vactuil. [Ipobrmema mowucka
«TIEPBUYHBIX 0OBEKTOBY.

3. 3aKOHBI TEPMOAMHAMUKH M30JIMPOBAHHBIX CUCTEM. [IOHATHSA: «IOJIOKEHUE PAaBHOBECHS,
«TEMIIEpaTypa», «BHYTPEHHSS SHEPT UL, «OHTpOIHU». CBA3b S3HTPOIIUU U BEPOSTHOCTH.

4. Tlonsitue asel u Pa3oBOro mMepexona, mpumepsl. SABneHus nepenoca: nupy3us, ocMoc.
Onumute nporece GoOpMUPOBAHUA U TIEpEIauid HEPBHOTO UMITYNIbCA IO HEHPOHY.

5. Konuenmuu Oau3KkoAeHCTBHS W HanbHOjAeHCTBUA. [lonepednslie, MpoI0JIbHBIE U CTOSYHE
BOJIHBI B yrpyroi cpene. Dpdekr [omnepa u ero ucnosiabp3oBaHue. YTo Takoe «KOTEpEHTHOCTDHY,
«PE3OHAHCY, «IIOJIIPU3ALIUD)?

6. [TonsTre «10se», TeOpUs JAEKTPOMAarHUTHOTO 1oJtst. Pa3Butue npencrasnenuii o ceere. Kak
U KeM ObUIO MOKa3aHO, YTO CBET €CTh JIEKTPOMArHUTHAs BoJHA? B 4yeM MposBISIOTCS BOJHOBBIC
cBoiicTBa cBeTa? KakoB CIIEKTp 3JIEKTPOMArHUTHOTO U3ITyUYEHUS?

7. JIACKPETHOCTb M HENPEPBIBHOCTb MaTepuu. B Kakux SBICHUAX IPOSBISIOTCS
KOPIYCKYIISIpHBIC CBOMCTBa cBeTa? IIpo6iieMbl TEImTIOBOro N3MYYCHHS U CO3JJaHIE KBAHTOBOM TEOPUH
CBETA.

8. IlpencraBieHuss 0 CTPOEHUH aTOMOB B CBOEM pa3BUTUHU. OTKpbITHE ANIEKTpOHA. B Kakoil
CTETIEHHU aTOM TOXO0XK Ha coJiHeuHyto cucreMy? IloHsaTHe 06 S3HepreTHUeCKUX YpOBHSX U Mepexoiax.
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9. Kakue yacTuipl COCTaBIAIOT AP0 aTOMa, KaKOBbI €ro pazMepbl? [loHsTHE «d/1eMeHTapHbIE
YacTHUIIb», UX Kiaccudukaiys. Kak onu uccnenyiorcs? B yeM coCcTOUT runoTe3a KBapKoB?

10. IMoscuure cyrs runote3sl Jlyn ne bpoiinsa. Kak m keM oHa Oblia 3KCIIEpUMEHTAIBHO
MIOATBEP)K/ICHA, KAaKOE€ 3HAUEHUE JUISl €CTECTBO3HAHMSI HMMEET MCIIOJIb30BAHME KOPIYCKYJSPHO-
BOJIHOBBIX CBOMCTB BeIllecTBa?

11. Cnenuduka MUKpOMHUpA MO CPaBHEHHUIO C M3y4EHHEM Mera- U Makpomupa. Iloscuute
IIPUHIIUIIBI HEOIIPEIETIEHHOCTH, COOTBETCTBUSL, IPUUYMHHOCTHU U IOTIOJTHUTEIBHOCTH.

12. Kak U3MEHWINCH CTpATETrHs NMO3HAHUS U NPEACTABICHUS O CIIydallHOM M 3aKOHOMEPHOM
npu uccrepoBanus Mukpomupa? Iloscaure posib npubopa B KBAHTOBON MEXaHHUKE.

13. SIlBneHue paMOaKTUBHOCTH (€CTECTBEHHOM M MCKycCTBEHHOM). Peaknuu nenenust saep,
po0OIeMBbl SHEPTEeTHKH, CBA3aHHBIEC C STUMH PEAKLIUSMHU.

14. Peakuuu cunTesa siyep. MICTOUHUKY SHEPTUH 3BE3/1, IBOJIOMS OOBIYHBIX 3BE3]1 M KPACHBIX
rurantoB. [lepcnexkTussl 3Botonuu CosiHLA.

15. Yro usyvaer XxuMus, KaKOBbl OCHOBHBIE dTalbl €€ pa3BUTHs? Pa3BUTHE NpeaCTaBIEHUN O
COCTaBe BEUIECTB U CTPYKType MoyeKkyd. [loHSATHE XUMHYECKOro »3JIEMEHTa, XHMHUYECKOIO
COEIIMHEHUS, XUMUUYECKHX CBSI3€H, POJIb SHEPTHU U SHTPOIHH IPU 00pa30BaHUH MOJICKYI.

16. Crpoenue xxuakocteil. OObSCHUTE 3HAUCHUE B KUBOW MPUPOIE OOJIBIION TEMIOEMKOCTH
BOJbI, OOJBIIOTO TOBEPXHOCTHOTO HATSIKEHUS M CBOHCTBA KamWUIApHOCTH. OcCOOEHHOCTH
pacTBOpEHUs B BOJIE pa3IMYHbIX BemecTB. [ uapodpmibabie u ruApoPoOHbIe TPOIECCHI.

17. PacipocTpaHeHHOCTh XMMUYECKHX AJIEMEHTOB Ha 3emiie U B ee bnocdepe. B uem eauncTBo
XMMHMUYECKOTO COCTaBa >KMBBIX OPTaHU3MOB U HEXUBOU npupoasl? CTpoeHHE aToma yriiepoJia U ero
pOJIb B )KMBOM IpUpoe. Posib KaTaIUTUYECKUX PEaKIUI B KU3HEIEATEIbHOCTH OPraHU3MOB.

18. PazBurue OMOJOrMM, MU3MEHEHHE €€ IeJIed U METOJIOB B CBSI3U C PAa3BUTHUEM JPYrUX
€CTECTBEHHBIX HayK. 3HAaUEHUE MOJIEKYJIIPHON OMOJIOTUH B Pa3BUTHH HAYKH O KUBOW MAaTEPUU.

19. OcHOBHBIE TMOJIOKEHHSI M 3HAUYEHUE KJIETOYHOW Teopuu B pa3BuTHH Omonoruu. Kaxummu
METOJIaMH yJAJlOCh H3YYHUTh COCTAaB JKMBOM KIETKHM M €€ MOJIEKYJISIpHOE CTpoeHue? Omnummure
(byHKIMHU KIeTOUHBIX MeMOpaH. OxapakTepu3yiTe cTpoeHue u ouosnorunyeckoe 3HaueHue ATO.

20. ®opmMupoBaHHe UeH 3BONIONMH, Teopun Jlamapka u [lapsuna. JlokazarenbcTBa HBOJIIOLNAN
OpPraHu4ecKoro Mupa. BuIbl U3MEHUMBOCTH, UX CXOJCTBA M OTNIMUMsA. EcTecTBeHHBIN OTOOp Kak
HanpaBJIomui (hakTop 3BoIOLUH. [IOHATHS «TTOMYIAUS » U «BH. [loueMy Oy sy SBIseTCS
€IUHULIEH PBOJIIOAN?

2]1. CymHOCTh MHUKpPO- M MaKpO3BOJIOLUHU, INPUMEPHl ACUCTBYIOIIMX B HHUX IIPOLIECCOB.
[TonsTHE O HEOJAPBUHU3ME U CUHTETUYECKON TEOPUH IBOJIIOLUH.

22. UTo Takoe «IreH», «KOJOH», «HYKIECOTUAb», «HYKIEHHOBBIE KHUCIOTHD»? YUTO H3yuyaeT
reHeTHKa, Kak oHa pa3BuBasiack? KTo u koraa nocrpoun Moaens cTpykTypsl JJHK? PasnoBunnoctn
PHK, ux 3HaueHue.

23. Kak mpoucxomut neneHue kierok, sapa u JJHK? Kakx npoucxoaut OGmocunte3? Kak
pean3yeTcsi cucTeMa BOCIIPOM3BO/ICTBA?

24. Tlonsarue «6uocgepa», ee GyHkuu U obojouku. YueHue Bepuajackoro o ouocdepe.
OcHoBHBIE dTanbl pa3BuTus Ouocdepbl. CpaBHUTE OHMOMAcCy MOBEPXHOCTH CYIIH, TOYBBI U
MUpPOBOro okeaHa. KpyroBoport BerectB B 6nocdepe. I'unoTe3sl mpoucxoxaeHus kuBoro. [louemy
KHU3Hb ITI0Ka 0OHApY)KEHa TOJBKO Ha Hallel raHere?

25. OxapakTepusyiTe MOHATHS: «IKOCHUCTEMa», «OHMOTEOILIEHO3 », «IKOJOTUYECKas HUILAy,
«OnoreHo3». UeM omnpenensercss uX yCTOWYHMBOCTh, KAKUE CBSI3U CYILECTBYIOT MEX]Iy OpraHU3MaMu
B JKOCHCTEME, KaKUMHU MOJENSMHU OIUCHIBAIOT OTHOIIECHUS MEXIY TPO(PHUECKUMH YPOBHSMHU B
ouorneno3ax? I 106ambHBIN KOJOTMUYECKHI KPU3UC, €r0 MPUYHMHBI U TIEPCIIEKTUBBI IPEOI0JICHUSI.

26. Pacnipenenenue Ha 3emiie cosiHeuHOU sHeprun. Konnenmus ko3somtonuu. CyliecTByeT Iu
Hoocepa ceiiyac?

27. BceneHHas, ee pa3Mepbl, COCTaB W Mojenu pa3BuTusa. HazoBure smnupuueckue
MOATBEPKAEHUS pacpeHus BeenenHoil? YTo 03HaYaeT «CTalMOHAPHOCTH) U «HECTAlMOHAPHOCTD
» Beenennoii? Kakue HabmoieHus moATBEp MM Moienb bonbioro B3peisa?
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28. TlosicHUTEe, YTO TaKOE «rajaKTHKa», KakoBa uUX (opma u crpoeHue. ['ne HaxomuTcs
conHeyHast cucteMa B Hamel ['amaktuke? Kak m3aMeHWIM (HU3MYECKYI0O KapTHHY Mupa oOmas u
crelnuagbHas Teopuu OTHocutenbHOocTH? Kak cBsA3aHbl Macca W DHEPruss B TEOPUHU
OTHOCUTEIILHOCTH?

29. IlonsTme 3akoHa NPUPOAbI, THUIBI 3aKOHOB B HayKe: JETEPMUHUCTCKUN 3aKOH,
BEPOSATHOCTHBIN 3aKOH, 3aKOH KaK TEHJICHIIMS, 3aKOH KaK OTrpaHMYEeHUE pazHooOpasus. 3aKOoH H
nesecoodpasHocTh. [Ipumeps! 11enecooOpa3HoOTo MOBEACHUS B )KUBOW U HEXHUBOW TPUPOJIE.

30. Uto Takoe «MmyTamus» W Kakue Myranuu ObiBatoT? Hacnemyiorcst i mpuoOpeTeHHbIe
npU3HAaKU? DBOJIONMS BUIOB C TOYKH 3pEHHUS T€HETHKH. B 4eM 0COOEHHOCTH OMOTEXHOJIOTHIA:
TE€HHOU U KJIETOYHON MHKEHEPHUH, UX BO3MOXHOCTH, TOCTHKEHUS U IEPCIEKTUBBI?

31. Teocdepbl. Bo3HMKHOBEHHME W HBOJIONMS OKeaHa M arMmocdepbl. Bo3HHKHOBeHHE
O6rocdepsl, XUMHUYECKast 3BOJIIOLUS TPEHKU3HEHHBIX popM. bruocepa kak oHa 13 06071049k 3eMITH.

32. IloHsTHEe O MpPOCTBIX, CIIOXHBIX, YCTONYMBBIX, HEYCTOMYMBBIX, H30JUPOBAHHBIX U
OTKPBITBIX CHUCTeMax, 00 OOpaTHMMbBIX M HEOOpaTHUMBIX MpoleccaXx. MaKpOCHCTEMBI BAAIH OT
paBHOBecus. IlpuHuun J0KanbHOTO paBHOBecHsd. IlIOHATHE IUCCUIIATUBHOM CTPYKTYpHI IIO
N.Ilpuroxuny.

33. Kak BO3HHMKaIOT CTPYKTYpPbI U3 Xaoca B HEOPraHWYECKOU U kuBOM Marepusax? IIpumepsl.
YcnoBust 06pa3zoBaHus CTPYKTYp U3 Xaoca. YTo Takoe CHHepreTuka?

34. Camoopranusanysi MaTepuu B IIPOLIECCE 3BOJIIOLUM T'aAKTUK, 3Be3[, IIaHeT. [loscHuTe
npoOseMbl TPOMCXOXKJCHHUST W 3BOJIONMM Hamled IUIaHeThl. B ueM cyTh THUIOTE3 TEKTOHUKU
JTUTOCHEPHBIX TUMT, apedda KOHTUHEHTOB? COBpPEMEHHBIH BapHaHT THIOTE3Bl MOOHIN3MA.
[TosicHuTe BBIpaskeHUE: «3eMIIsl — KUBOM OpPraHu3M».

35. DneMeHThI reoXpoHoJoruu. KoHLENuu 3BOJIIOIUN paCTUTENBHOTO U dKUBOTHOTO MUPOB B
COOTBETCTBUH C TeOXpoHOJoruueckoi mkanoi. Ilpomecc ¢dorocuHTesa, ero 3HadYeHue s
IBOJIIOLUH.

36. KoMmbroTepsl, MaTeMaTH4YECKHE MOJIENN U HEIMHEHHBIE SIBICHUS. JuHaMU4eckuil Xxaoc u
Ooudypkauu, ITUCCUNIATHBHBIE CTPYKTYPHI B OKPECTHOCTH TOUYKU Oudypkamuu. Marematuyeckoe
MO/ICTUPOBAHUE OMOJIOTHYECKON IBOIIOIIHH.

37. ®enomMeH uenoBeka. C Kakoro BpeMEHU HauMHaeTcs yesoBeueckas nucropusa? I[lossnenue
pedH U poib KOJUIEKTUBHBIX B3aUMOJCHCTBUMN.

38. Konuenuus stHorenesa no JI.H.I'ymuneBy. SIBneHust camoopranusanyy 1 UHEPTHOCTU B
(dbopmupoBaHuU YermoBeyeckoro odmiectBa. Kakue aHaioruu pa3BUTHS STHOCOB MOYKHO IIPOCIEANUTh
IIPU COTIOCTABIICHUHU MX C TeOpHel (ha30BBIX Mepexo10B?

39. Kak Bpl monumaeTe mpoOJieMbl COIMANBHONW 3KOJIOTHH, TOJOTHH U COIUOOHONIOTHN?
YenoBek Kak NpeaMeT OOLIECTBOBEIACHUS M ecTecTBO3HaHMsA. Koumenuus Hoochepbl 1o
Bepnanckomy. CyTb aHTPOITHOTO MPUHIUIIA.

40. CoBpeMmeHHas €CTECTBEHHOHAy4yHas KapTMHa Mupa. BblgenuTe poab TE€HETHKH,
KUOCpHETUKH U TcuxoaHanu3a. Kakue mapaJoKChl, OTpaHWYECHHUS M 3aTPyAHEHHS HUMEIOTCS B
pa3Butun Hayku? [IpencTaBbTe HayKy B BUJIE SBOJIIOIIMOHHOTO MPOIIECca U OMUINUTE ee Onuxkaifiee

Oymymiee.

YuebHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecnieYeHUue TUCIHUILINHBI
5.1. IlepeyeHb OCHOBHOM U IONOJHUTEIbHON y4eOHOM JIMNTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS THCIUIITHHBI

Ocnosnas numepamypa
1. TymunoB B.®D. KoHuenmmu COBPEMEHHOTO €CTECTBO3HAHUA. YUEOHHK [DIEKTPOHHBIN
pecypc] / Tynunos B. @. - M.: JlamkoB u Ko, 2010 - 483 c.
JIOCTYI K TEKCTY 3JEKTPOHHOTO HM3JaHMUS BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEYHYIO

20



CUCTEMY "VHuBepcurerckas o6ubnuoTexa online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KapnenkoBC.X. KoHIenuu COBpeMEHHOTO €CTeCTBO3HAHUS [AJIEKTPOHHBIN pecypc] : yueo.
nocobue / C.X. Kapnenkos ; C.X. KapnenkoB .— 12-e uzsa., nepepad. u non. — Mocksa :
Hupext-Menna, 2014 .— 624 c./locTynn K TEKCTY 3JIEKTPOHHOTO U3aHUS BO3MOXKEH 4epe3
DNeKTpOHHO-0MONMMOTeUHyl0 cucteMy "YHHBepcuterckas Oubnuoreka online" .—
<URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jonoanumensnas numepamypa

1. TI'pymeBunkasT.I". KoHmenmuu coBpeMeHHOTO €CTECTBO3HAHUS [IIEKTPOHHBIN pecypce] : yueo.
nocobue / T.I'. I'pymeBunkas, A. Cagoxun .— 4-e u3., nepepad. u gomn. — MoCKBa :
Hupext-Menua, 2014 .— 480 c.JlocTyn K TEKCTY 3JEKTPOHHOTO M3/1aHUS BOZMOXKEH UEPE3
DneKTpOoHHO-0MOIMOTeUHYI0 crucTeMy "YHUBepcuTeTckas Oubianoreka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. Uxonnukosa H.M. KoHuemnuu coBpeMEHHOTO €CTeCTBO3HAHU. YueOHoe mocodue
[Dnextponnsblit pecypc] / UkonnukoBa H. 1. — M. : FOnuTH-/lana, 2012 .— 288 c.[loctym k
TEKCTY 3JIEKTPOHHOTO U3JJaHUs BO3MOXKEH Yepe3 DIEKTPOHHO-OUOINOTEYHYIO CUCTEMY
"VHuBepcurerckas oudnuoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

3. Pyzasunl.I'. KoHnenuuu cOBpeMEHHOTO €CTeCTBO3HAHUS [ DnekTpoHHbIi pecypc] / ..
Py3aBun .— Mocksa : IIpocnekt, 2015 .— 288 c.JlocTym K TEKCTY 31EKTPOHHOTO U3JaHUs
BO3MOJKEH uepe3 DIEKTPOHHO-OMOIMOTeUHYIO cucTeMy "YHUBEpCUTETCKas OMOnuoTexka
online".<URL:http://biblioclub.ru/index.php?page=book&id=251655>.

Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKAUMOHHON cetu «UHTEepHeT»,
He00X0AMMOii 11l 0CBOEHUS TMCUMILIUHBI (MOIYJIs1)

1) www.edu.ru/modules.php

®enepanbHbIil 00pa3oBaTeNbHbIN MOpTA

Karanor o0Opa3zoBaTenbHBIX HHTEpPHET-pecypcoB. HopmMaTuBHBIE TOKYMEHTHI CUCTEMBI 00pa30BaHMS.
I'ocynapcTBenHble 00pa3oBaTebHbIe CTaHIAPTHL. By3bl, TEXHUKYMBI. J{uCTaHIIMOHHOE OOyUYEeHHE.
2) Karasnor Hay4HBIX peCypcoB

CoOpaHue CChUIOK Ha CAlThI COJIEpKAIUe KHUTH U CTaThH 110 €CTECTBEHHOHAYYHBIM JUCIIUILTHHAM.
Paznensl: Marematuka u ¢usuka, nudposas oOpabOTKa CUTHAJIOB, PAIMOTEXHUKA U DJICKTPOHUKA,
OuoyoTHs, XUMUS, acTPOHOMHS, HporpaMmMmupoBanue. OcCHOBHbIE paszzaenbl: CpelncTBa MOUCKa
HayyHOM uHpopmauuu B Internet; Hayunas nuteparypa B uHTepHeT; HenuHeilHas nuHaMUKa;
HeliponHsie cucremsl; UnCIEHHbIE METOBI.

3) DjVu BUBJIMOTEKN

[Tepeuens 6ubmmoTex DjVu o HampaBieHUsAM: €CTECTBEHHOHAYYHbIE, TEXHUUECKHE, TPOUHE.
Allbest.ru. ITepeyens OHONMMOTEK IO Pa3IUYHBIM HAIIPABJICHUSIM.

6.MarTepuajibHO-TeXHUYecKasi 0a3a, He00OXoAUMAs ISl OCYIIECTBJIEHHS 00Pa30BaTeIbLHOI0

nmpouecca nmo IMCuMIInHE

25 Konuemnuu 1. yueOHas aynuropus Aynuropust Ne 405
COBPEMEHHOIO | ISt npoBeneHus | YueOHas MeOeb, yaeOHO-HATTISTHBIC mocoous,
€CTECTBO3HAHUS | 3aHATHI JTIOCKA,HOYTOYK,MYJIETUMETNA-TIPOCKTOP
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CEMHUHAPCKOro THUIMa:

aymuropust  Ne 405
(xumdak KOpITYC),
ayUTOpHUs Ne 311
(xumdak KOpITYC),
ayUTOpHUs Ne 310
(xumdak KOpITYC),
ayUTOpUs Ne 305
(xumdak KOpITYC),
aymuropuss  Ne 001
(xumdak KOpITYC),
aymuropuss  Ne 002
(xumcak

Kopiyc),ayauropust  Ne
006 (xumopak kopmyc),
aymuropuss  Ne 007
(xumak

Kopiyc),aynuropust  Ne
008 (xumdaxk kopryc).
2. yueOHas1 ayMTOpPUS

s NpOBe/leHUsl
rPYNNoOBBIX u
WHIHUBUY ATBHBIX
KOHCYJIbTALMIA:
aymuropust  Ne 405
(xumdak KOpIycC),
ayIuTOpuUs Ne311
(xumdak KOpIyc),
aymuropuss  Ne 310
(xumdak KOpIyC),
aymuropuss  Ne 305

(xumak koprryc).
3. yueOHas1 aynuTOpUs

s TEKyIlero
KOHTPOJIsA u
NPOMEKYTOYHOM
aTTecTAlUuU:
aymuropuss  Ne 405
(xuMmbax KOpILYC),
ayauTopus No311
(xumcak KOpIYC),
aymuropus  Ne 310
(xumcak KOpIyc),
aynuropusi  Ne 305
(xumak kopyc).

4.  nomemeHUs
TV CAMOCTOAITEILHOM
padoThI:
yuTaJIbHbIN 3am No 1
(TmaBHBI  KOpITYyC),
YUTAJIBbHBIA 3a;m Ne 2
(buzmat KOpIyC-
yueOHOE), YN TaTIbHBINA
3ai Ne 5
(TyMaHUTApHBIIT

KOPITYC), YN TaIbHBIN
3am Ne 6 (yueOHbI
KOPITYC), YU TaIbHBIN
3a1 Ne 7
(TyMaHUTApHBIH
KOpITyC),J1ab0opaTopust
Ne 206 (xumcaxk
KOpITYC),

MitsubishiXD3200U, 3kpaH ¢  DIEKTPOIPHBOIOM
300*400cMmSpectraClassic.
Aynuropus Ne 311
YuebHast MeOenb, yueOHO-HATISATHBIC ITOCOOWsS, JTOCKa,
HOYTOYK,TpoekTop  MitsubishiXD600U,  skpan ¢
anekrponpuBonoM Projecta 183*240cmMattewhite.
Aynutopust Ne 310

YuebHast MeOenb, yueOHO-HATIISATHBIC ITOCOOWsS, JOCKa,
HOYTOYK,MyJIbTHMeua-npoekrop  MitsubishiEW230ST,
sKkpaH HacteHHBIH ClassicNorma 244*183.
Aynurtopust Ne 305
YuebHast MeOenb, y4eOHO-HATIISATHBIE ITOCOOWsS, JOCKa,
HOYTOYK,MynbTUMenua-npoekrop  MitsubishiEW230ST,
skpaH HacTeHHbIH ClassicNorma 244*183.
Aynuropus Ne 001
VYuebHnast Mebelnb, yaeOHO-HATISIJHbIE TOCOONS, TOCKa.
Aynutopust Ne 002
VYuebHnast Mebelnb, yaeOHO-HATIJHbIE TOCOONs, TOCKa.
Aynutopust Ne 006
VYuebHnast Mebelb, yaeOHO-HaATIIJHbIE TOCOONS, TOCKa.
Aynutopust Ne 007
VYuebHast Mebelnb, yaeOHO-HATISJHbIE TOCOONS, TOCKa.
Aynutopust Ne 008
VYuebHnast Mebelb, yaeOHO-HAISJHbIE TOCOOUS, TOCKa.
Ynrtansuslii 3a1 Ne 1
Hayunstit u y4ueOHblii (onn, Haydnas nepuoamka, 1K
(MOHOOJIOK) - 3 mT., HeorpaHW4YeHHbIH foctyn kK ObC u
B/1; xonmuuecTBO MOCaI0YHBIX MecT — 76.
YnrtanbHblii 3a1 Ne2
Hayunstit n yueOHslit ¢onn, HaydHas nepuomuka, 1K
(MOHOOJIOK), TMTOJKITIOYEHHBIX K ceTH MHTepHeT, — § miT.,
HeorpannueHHbld noctyn k OBC u BJl; komuyectBo
nocatouHbIX Mect — 50.
YUnrtanbHsbli 3a1 Ne S
Hayunstit u y4eOHblii (onn, Haydnas nepuoamka, 1K
(MOHOOMOK) - 3 mT, HeorpaHwdeHHEIH goctyn kK DBC u B/I;
KOJIMYECTBO MOCAJIOYHBIX MeCT — 27.
YnrtanbHblii 3a1 Ne 6
Hayunstit u y4eOHblii (onn, HaydHas nepuoamka, 1K
(MOHOOJIOK) - 6 1T, HeorpanuueHHbId goctyn k ObC u B/l;
KOJIMYECTBO NocaouHbIx Mect — 30.
YUnrtanbHsbli 3a1 Ne 7
Hayunstit u y4eOHblii (onn, HaydHas nepuoamka, 1K
(MOHOOJIOK) - 5 1T, HeorpanuueHHbId goctyn k 95C u B/l;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.
JladopaTopus Ne 206
YuebHast MeOeib, yIeOHO-HATIIAHBIC TOCOOHS, MEIIIaaKa
maruutHass EcoStir  (1.551,300-200006/MuH,miatdopma
naM. 120mm,0e3 HarpeBa), Memanka Mmarautaas [13-6110
(mo 1m, ¢ momorp. 120C), mMemranka marautHas [13-6110
(mo 11, ¢ momorp. 120C), merranka marautHas [13-6110
(mo 1m, ¢ momorp. 120C), Memanka MarHuTHas C

nonorpeBom I[12-6110M, Memanka MarHutHas c
MOI0TPEBOM I13-6110M, MHKpPOCKOTI,
MHOT'0() yHKIIHOHATTBHOE YCTPOHCTBO KyoceraFS-
1030MFP, HOYTOYK HPPavilion, MIPOEKTOP

BenQMP612C, woyroyk HP 6820sT2370 17 WXGA,
MouuTop 19" Samsung 931BWSFVTFT, cucremHsIi
osok IntelCore B xommuiekte, mamsate NransTS 4G, cryn
NCO/uepn/ (6mr.), HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JlaGopaTopus Ne 209
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nmaboparopust Ne 209
(xumdak  kopryc),
nmaboparopust Ne 419
(xumdak xopmyc).

5. Homemenne ISt
XpaHeHUus "
NpoQHIAKTHYECKOT 0
00CJIy;KMBAHUS
yueOHOro
000py10BaAHHUSA:
nmaboparopust  Ne
(xumdak xopmyc).

013

VYuebnast  mebenb,  ydeOHO-HAIJLSITHBIE — ITOCOOMS,
KOMITBIOTEp B cocTaBe: cucteMHblii 6110k DEPO460MD/3-

540/T500G/DVD-RW,  momurop 20"  Samsung,
MHOTO() yHKIIMOHAJIBHOE YCTPOMCTBO
(mpuntep/konmp/ckanep) FS-1030  MFR, mnpunTep

Ja3epHbI MOHOXpOMHBIH SamsungML-3310D, 6pudunr
npucraBka, kpecino «IIpectik», TymOouka MOOWIBbHAS,
ctyn "IIpectrx", CTOI MUCBM., CTOI MUCHM., cTyr UCO

JlaGopaTopust Ne 419
VYuebnast  mebenb,  ydeOHO-HAIJSIIHBIE  ITOCOOMS,
MHOTO() yHKIIMOHAJIBHOE YCTPOUCTBO HPLaser,

IUIAHIICTHBIA KoMmmbloTep AppleiPad 64 GBWi-Fi +3G
Uepnsbiii A4-1.00ITw,64I'5 ¢ 4yexiaoM, KOMUPOBAJIBHBIM
anrmapar, KOMpOoBaJIbHBIN anmapaT
JlaGopaTopust Ne 013

Kommexkr mebemn BHP, Becst GR-120 (120r*0,1wmr)
BHYTp. KanuOpoBKa, ¢ moBepkol, nentpugyra OITH-8,
MHoroyHknuoHansHoe ycrpoiicteo HPLaserJetM1536
DNFMFP (CE538A)128mb, snekrporinTka
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MHWHOBPHAYKU POCCHUN

ITpunoxxenne Ne 1

Maket paboueil mporpaMmsl

JUCIUTIITUHBI (MOTYJIs1)

®I'BOY BO «BAILIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKVIIBTET

COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

JUCHTUITIIMHBI Konuemmn COBPEMEHHOI'0 €CTECTBOZHAHMSA

Ha 2 ceMecTp
(HauMEHOBaHME AUCITUTLIINHBI)
OouHas

Bua pa6orsl O0beM THCHMILINHBI
O6mas tpynoemkocts auctuiuinibl (3ET / yacos) 2[72
Cemectp 2
Y4eOHbIX 4aCOB Ha KOHTAKTHYIO paboTy C MPeroaaBaTesieM: 32,2
JEKIUN 16
MPAKTUYECKUX/ CEMUHAPCKUX 16
712a00paTOPHBIX -
KOHTPOJb camocTosTenbHoU paboTsl (KCP)
Apyrux (TpynroBas, MHIUBUAyaIbHast KOHCYIbTALUS U UHBIE BUIBI
y4eOHOI 1eITeNbHOCTH, IPeAyCMaTPUBAIOIINE paboTy 00yJaromuxcs
c npenopasarenem)DKP 0,2
VYueOHBIX YaCOB HA CaMOCTOSTENbHYIO padoTy oOyyvatoruxcs (CP)
BKJIIOYas MMOATOTOBKY K 9K3aMeHY/3a4eTy 40

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

®opma TeKylero

®opMa U3ydeHuss MaTepUaJIOB: JICKIUHU, IPAKTUYECKUE AOIIOJTHHUTECIIbHAA 3anaHus 110 y Cﬁgg;g;g;ﬂ
No Tewa n ConeoRae 3aHSATHSL, CEMUHAPCKHE 63aH5ITI/I5I, nabopaTopHble paboTHI, IuTeparypa, CAMOCTOATENBHOM |  (KOJTOKBHYMBL,
/o p camMoCTOsITENIbHAs padoTa U TPYAOEMKOCTb (B Yacax) peKOMeHayeMas pabote KOHTDOJIBHBIE
CTY/IeHTaM
CTYZCHTOB paboTHI,
(HOMEpa u3
Beero | JIK | TIP/CEM JIP CPC crimcka) KOMIILIGTEPHDIE
TECTBI  T.I1.)
2 3 4 5 6 7 8 9 10
1. | Tema 1. MeTomonorus, 9 2 5 0.1 1,2 Hanucats
COCTaBHBIC YaCTH U H.nl,2,3 pedepar.
3TaIbl pa3BUTH [TonrotoBuThCs K
€CTECTBO3HAHUS. orpocy.
IToHATHA pOCTpaHCTBA,
BPEMEHHU M MaTEPUH
2. | Tema 2. Monenu 13 4 5 0.n.1,2 Hamnucars
KITACCHYECKOTO A 1,2, 3 pedepar.
€CTEeCTBO3HAHUSA U [TonroToBUTHCS K
3aKOHOMEPHOCTH orpocy
PUPOIBI
3. | Tema 3. BepositHocTHBIN | 14 2 10 0.n1.1,2 Hanucarp
MUD, ONHCAHHE 1,23 pedepar.
MPOLIECCOB [ToaroroBuThCs K
orpocy
4. | Tema 4. 3akoHsl | 18 4 4 10 0.1.1,2 Hamnucatb
somonuK.  OTKpBITHIE Tl 2,3 pedepar.
CUCTEMBI u R [ToaroroBuThCs K
CaMOOpraHu3aIus orpocy
5. | Tema 5. EcrecrBo3nanue | 18 4 4 10 0.1.1,2 Harmmcars
Y pa3BUTHE LIUBUIU3ALNHI M. 1,2,3 pedepar.

IloaroroBUThC K
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orpocy

Bcero gyacos:

72

16

16

40
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PedTHHI IJIaH JMCIUIIIIHHDI

KoHluenuuu cCOBpeMEHHOr0 eCTECTBO3HAHMS

Hanpasnenne 04.03.01 Xumus
Kkypc |, cemectp 2

ITpunoxxenne Ne 2

Buabl yueOHoii qessTeibHOCTH | bannsa Hucno bambt
CTYJIE€HTOB KOHKpeETHO® 3a/laH 33 MuHHUMAaIbHBIH MaxkcuManbHbII
3aJlaHKe ceMecTp
Mopyas 1
Texkymuii KOHTPOJIbL
1. KonTponpHas padora 5 5 0 25
Py0e:kHblii KOHTPOIb
1. Pedpepar 25 1 0 25
Bcero 50
Mopyas 2
Texkymuii KOHTPOJIbL
1.KonTponbHast pabora 5 5 0 25
Py0e:kHblii KOHTPOIb
1. Tecr 25 1 0 25
Bcero 50
IHoompurenbHbIe HaJIBI
1. CryneHdeckas onumnuajga 0 5
2. INybnukarwms craTei 0 3
3. Yuactue B KOH(pepeHInn 0 2
Bcero 10
ITocemaemocTs (0a/IbI BLIYUTAIOTCSH M3 001el CyMMBbI HaOpaHHBIX 0aJ1710B)
1. TlocenieHne JEKIMOHHBIX 3aHATHI —6
2. Tlocemenue 1a00paTOPHBIX 3aHATHI 0 =10
HToroBblii KOHTPOJIb
1. 3auer 0 0
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