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CnuCOK T0KYMEHTOB M MaTepHaJioB

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

2. llens ¥ MECTO AUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

3. Conepxanue paboueil mporpammbl (00be€M AWUCHMIUIMHBI, TUIBI U BHUJABI y4eOHBIX
3aHATHIA, y4eOHO-METOIMIEeCKOe 00eCIIeYeHNe CaMOCTOSTEIbHON paOOThI 00YJaOIIUXCsT)

4. ®oHJ OIICHOYHBIX CPEJICTB MO AUCIUIIIMHE
4.1. TlepeueHb KOMIIETEHLMH C YyKa3aHHEM OJTamoB UX (opMHpOBaHUS B Tpolecce
ocBoeHMs oOpa3oBaresnbHOW mporpamMmbl. OmnucaHue TOKa3aTened Hu  KpPUTEPHEB
OLICHUBAHMs KOMIIETCHIIMI Ha PazIMYHBIX dTarnax ux (popMHUpPOBaHUS, OMHCAHUE IIKAI
OLICHUBAHUS
4.2. TunoBble KOHTPOJIbHBIC 33/1aHUSI MJIM MHbIE MaTepHalibl, HEOOXOIUMBIE TSI OLCHKH
3HaHUHM, YMEHM, HABBIKOB M OIbITa JEATEIBbHOCTH, XapaKTEPU3YIOMIMX ATaIlbl
(dbopMupoBaHHUS KOMIETEHIMI B IpoOLecCe OCBOEHHUS 00pa30BaTENbHONH MHPOTrpPaMMBL.
Meroaudeckue MaTepualbl, ONPEACISAIOIAE IPOLEAYypbl OLICHUBAHUS 3HAHUW, YMEHHU,
HaBBIKOB M ONBITA JIEATENBHOCTH, XapaKTEPU3YIOUIUX ATambl  (HOPMUPOBAHUS
KOMIIETEHIUI
4.3. PedTHHT-TIIIaH JUCIIATUIAHEL

5. YueOHO-MeToqMuecKoe U MHPOPMALMOHHOE 00eCTIeYeHNE UCIUTLTHHBI
5.1. IlepedyeHb OCHOBHOW W JIOTIOJHUTEIHHON y4eOHOM JuTepaTypbl, HEOOXOIUMOU JUIS
OCBOCHHMS TUCLUIIIIMHBI
5.2. Ilepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT» U
MPOrpaMMHOTO oOecrieueHus, HeOOXOAUMBIX JJIsl OCBOCHUS TUCIUTLTMHBI

6. MarepuanpHO-TeXHUYEeCKass 0a3a, HEOOXoauMasi JUIsl OCYIIECTBICHUSI 00pa30BaTEIBLHOTO

nponecca nmo AMCHUIIIINHE



1. IlepeuyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs 10 AU CHHUILIMHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMH OCBOCHHSA
o0pa3oBaTe/IbHONM NPOTrPaAMMBbI
(c opuenmayuetl Ha KapmMvl KOMNEMeHYuUll)
B pesynbrate ocBoeHus 00pazoBaTeNbHON MPOrpaMMBbl 00yUJAIOIIUICS TOJIKEH
OBJIAJIETh CIIEAYIOIIUMHU pe3yabTaTaMi 00yUeHUs! O AUCIUILTHHE!

Koa u HammeHoBaHue
HHIMKATOPA JOCTUKEHUS
KOMITIETEeHIIMH

PesynbraTnl 00y4yeHust o
AUCHUILIMHE

Kareropus ®opmupyemasn
(rpynma) KomIeTeHuus (¢
KOMIIeTEeHIHI| yKa3aHHeM Koja)
(npu
HAJIHYHH
OIIK)
K-4.
CriocoOHOCTBIO
MIPUMEHSTH
OCHOBHBIC
BaKOHBI 1
3aKOHOMEPHOCTH
[pa3BUTHSA

XUMHYIECKON HaYKU
[IpY aHAITN3E
ITOTyYCHHBIX
[PE3yNbTaTOB

I[1K-4.1.3HaTh: OCHOBHEIE JTaIlbI
[Pa3BUTHS XUMUU; HAYUHbIE
ImocTiKeHUs Hanboee
BBIIAIOIIMXCS OTCUCCTBCHHBIX U

CCTCCTBCHHOHAYYHBIC 3apy6€)KHBIX XHUMHKOB, UX BKJIaJ B

[PA3BUTHUC XNUMHUU.

3HaTh: OCHOBHBIE 3TaIlbl
[PA3BUTHSI XUMUH; HAYIHBIC
ITOCTIDKEHUS Hanboee
BBIIAIOIIMXCS] OTEYECTBEHHBIX U
3apyOeKHBIX XHMHKOB, HX
BKJIAJ] B Pa3BUTHC XUMUM.

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

VMerTb: onicHUBaTh
XUMHYECKHE TIOHITHS U
3aKOHBI B CII0KHOM CHCTEME
BO33pEHUI COBPEMEHHON
XUMHUH

I1K-4.3. Binazners: HaBbIKaMU
00513aTEIBHOT0 03HAKOMJICHUS C
MIPEABICTOPUEH TOTO WM UHOTO
BOIPOC NOCTABJIEHHOI'O B €TO
IIPAKTUYECKON Hay4yHOH U
MeJarorM4ecKOr AESTEITbHOCTH.

IBirajieTh: HaBBIKAMU
00s13aTEILHOI0 O3HAKOMIICHHS
C IpeapICTOpUEN TOTO WU
MHOT'O BOIIPOC MOCTABJIEHHOIO B
€ro NpakKTUYECKON HaydHOU U
IeIarorudeckoi qesaTeIbHOCTH.

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

Ienn

JOCTAaTOYHBIX JIIsL

U3YUEHHS] JTUCIMILIIMHBI
BBIPaOOTKU

SICHOT'O

dbopMupoBaHHE Yy CTYICHTOB
MPEJICTaBICHUST O

3HAHUM,
COBPEMEHHOM

€CTeCTBEHHOHAYYHOH KapTHHE MHpa KaK OCHOBE IEJIOCTHOCTH M MHOT000pa3us
NPUPOJBI, OBIAJEHUS HaydHOM M (uiocodcekoit meromonoruedt M (GpopMHUPOBAHUS
HaBBIKOB €€ MPUMEHEHHs] B CBOEH MPO(eCcCHOHATBHOM e TeNbHOCTH.

Juctumrza « KoHnenuum coBpeMeHHOro ecTeCTBO3HAHUS» OTHOCHTCS K
gacTu, GOpMHUPYEMOI 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 HEOOXOMMbI KOMIIETEHIIUH, CPOPMHUPOBAHHBIE B PAMKAxX
M3YUYEHHS CIeTYIOIUX AUCIUIUINH!

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

b1.B./Z1B.01.02 uctopust u METO10JIOTHSI XUMUH

C noruueckoil W COJEPKATEIBHO-METOJIUYECKON T. 3. 3TO HEOOXOIUMO IS
IIOHMMAaHMs TAllOB CTAHOBJIEHUS U PAa3BUTHUSI COBPEMEHHOW HAyKH, KJIIFOUEBBIX TEOPUH,
JEXKAIUX B OCHOBE COBPEMEHHOI'O ECTECTBO3HAHHSI.

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

4.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TaNoB UX ()OPMHUPOBAHHUS B IpoLecce

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

ONMCaHUe LIKAJ OLeHUBAHUA

Kox u ¢popmynupoBka KOMIETEHITUN
IIK-4. CnocoOHOCTBIO MPHUMEHSTh OCHOBHBIE €CTECTBCHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHsI XMMUUECKON HAYKH ITPU aHAJIM3€ MOJyYEHHBIX pPE3Yy/bTaTOB

Koa u PesyabtaTrel | Kputepuu onieHuBaHUs pe3ynbTaTOB 00yUEHUs
HanMMeHOBaHHe o0y4eHus Mo
HHIUKATOPA AUCUMIIUHE
AOCTHKEHUSA He 3auteno 3auTeHo
KOMIIeTeHI[ UM
IIK-4.1.3naTb: 3HaTh! He 3naer o6mmx Cnoco0eH k
OCHOBHBIC  3Tarbl | OCHOBHBIE XUMHYECKUX IPaMOTHOMY
pa3sBUTHS  XUMHHM; | 3TAIlbl PA3BUTHA | OHATHI U HE YMEET | paclpeieieHUI0
Hay4HbIe XUMUHY; MPUMEHSATDH 3aKOHBI K | BPEMEHH U PACCTAaHOBKE
JOCTHKEHUS Hay4HbIE PEILIEHUIO TIPOCTBIX | IPUOPUTETOB B
HaunboJee JOCTHKEHUS 3314 10 XUMHUH BBITIOJTHEHUH pabOTBHI.
BBIJIAIOIINXCS HaunboJee
OTEYECTBEHHBIX M | BBIJAIOIIUXCS
3apyOeKHBIX OTEYECTBEHHBIX
XMMUKOB, X BKJIaJ | U 3apyOeKHBIX
B Pa3BUTHE XUMUHU | XUMHUKOB,  HX
BKJIaJ1 B
pa3BuUTHE
XUMUHU.
IK-4.2.YMmeTb: YMeTh: He ctpemutcs | Konrponupyer
OLICHUBATh OLICHUBATh BBIMIOJIHUTE paboTy | pakTopsl, cHocoOHbIE
XUMUYECKHE XUMUYECKHE Ka4eCTBEHHO, HE | MOBJIUATH
MOHATHUS U 3aKOHBI | TIOHATHUS U 3P PEeKTUBHO Ha BBIIOJIHAEMYIO
B CJIOKHOU 3aKOHBI B noadupaer paborty,
CUCTEME CIIOKHOM HE0O0X0AUMBbIe pU HEOOXOTUMOCTH
BO33PEHUI CUCTEME METOIbI KOPPEKTHPYET CBOH
COBPEMEHHOM BO33pECHUI NENCTBUSA
XUMUH COBPEMEHHOM
XUMUU
IIK-4.3. Brnanets: He cniocobeH | [TokasbIBaeT yBepeHHOE
Bragerb:HaBbIKaMu | HABBIKAMHU 3P PEeKTUBHO BJIaJICHHE 3HAHUSMU BO
00s13aTeIbLHOTO 0053aTEJILHOTO | MCIIOJIb30BaTh CBOM | MHOTUX HANpPaBICHUAX
O3HAKOMJICHUS C O3HAKOMJICHUS C | 3HAHUSI B HAYYHOM | XMMMYECKOTO aHAJIN3a
IIpeAbICTOpUEH MPEABICTOPUEN | NEATENBHOCTH
TOTO WM UHOTO TOTO WM UHOTO
BOIIPOC BOIIPOC
MIOCTABJICHHOTO B | TIOCTaBJIEHHOTO
€ro NMpakTHUYECKOW | B €ro




Hay4HOU U MIPAaKTUYECKOU

[eJarOorTu4eCKOn Hay4HOU U

NEATENbHOCTH. [eJarOTH4eCKOn
JESTENbHOCTH

Kputepussmu  olleHUBaHUS  SBISIOTCA  OaJibl, KOTOpPHIE  BBICTABISIOTCS
MpenojaBaTesieM 3a BUIbI IEATEIbHOCTH (OLIEHOYHBIE CPEJICTBA) [0 UTOraM H3Y4YEHUS
MoJyJe (pa3fesioB AMCHUIUIMHBI), NEPEUUCICHHBIX B PEUTHHI-IIJIAHE JUCHUIUTMHBI
IIxane! o1leHUBAHUS

ot 0 10 59 GaiioB — «HE3aAUETY);

oT 60 M BBIIIIE — «3aYETH.




4.2. TunoBble KOHTPOJIbHBIE 3aJaHUS] WIN HHBbIC MATePHAJIbl, HE00X0AUMBbIE /ISl OLEHKHU
3HAHMI, YMEHH, HABLIKOB H OIBITA JeATEIbHOCTH, XaPAKTEPU3YIOLIHMX ITANbI
(opMupoBaHMs KOMIIETEHIMI B IpoLecce 0CBOCHUsI 00pa30BaTe/JbHOM NPOrPaMMBI.
MeToauyeckne MaTepUualibl, ONpeaesouye NPpoueayphbl OeHNBAHUS 3HAHUNA, YMEHHH,
HABBIKOB H ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIMX 3TANbI (OPMUPOBAHNUSA

KOMITeTEeH I U
Ko u HanuMeHOBaHMe HHANKATOPA PesyabTaTsl 00yyeHus 1mo OneHo4yHbIE
AOCTHKEHHMsI KOMIIETCHIIUH AUCHHUILINHE CpeIcTBa
[1K-4.1. 3HaTb: OCHOBHBIE 3TAIbI 3HaTh: OCHOBHBIC ATAIbI pa3BUTHS  [Pehepam.

pa3BUTHUS XUMUU; HAY4YHbIE
JOCTHKEHUS] HanboJiee BhIIAOIINXCS
OTEYECTBEHHBIX U 3apyOeKHBIX
XMMUKOB, X BKJIaJl B pa3BUTHE
XUMUU.

XUMWH; HAYYHBIC TOCTHKCHUS
HanOoJ€ee BEIIAIOIIHUXCS
OTEUECTBEHHBIX U 3apyO0eKHBIX
XHUMHKOB, X BKJIAJ] B pa3BUTHE
XUMHH.

HUnousuodyanvhwii,
ePYnnogou onpoc

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

YMeTh: OlIeHUBAaTh XUMUYECKHUE
MMOHATHS U 3aKOHBI B CIIOKHOM
CUCTEME BO33PEHUIN COBPEMEHHOMN
XUMHUHU

Peghepam.
Unousuodyanvhwii,
ePYnnogou onpoc

IIK-4.3. Baagers: HaBbIKAMU
00s13aTEILHOr0 O3HAKOMIICHUS C
MPEIBICTOPUECH TOTO WUIIK UHOTO

Brnagers: HaBBIKAMH 00513aTEIHLHOTO
03HAKOMJIEHUS C MPEABICTOPHUEHN TOTO
WJIM UHOTO BOIIPOC MOCTAaBJIECHHOTO B

Peghepam.
Unousuodyanvhwii,
ePYnnogou onpoc

€ro NpakTUYECKOW HAyYHOU U
[IE€JarOTUYECKOU JCSATEIBHOCTH.

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

4.3. Peitmunz-nnan oucyuniunwl

(npu neodxooumocmu)

PeifTuHr—1nnan AMCUMIUIMHBI TPEICTABIICH B MPUJIOKEHUH 2.

Temsbl pedepaTos
o aucuuiuiiie KoHuenuuu coBpeMeHHOro ecTecTBO3HAHMS
(HaMMEHOBAaHME AUCITUTIIINHBI)

1. Jlormyeckass wHpopManus W TpodieMa «IBYX KyJIbTyp» — €CTECTBEHHBIX HAyK H
T'yMaHUTAPHOTO 3HAHUSL.

. AHTPOTIHBIN MIPUHINI U HU3HUECKUE KOHCTAHTHI.

. Hayunplii 3aK0H ¥ 11€1€c000pa3HOCTb.

. [IpyuMHBI MOMYNISIPHOCTH ACTPOJIOTHH.

. Parionanu3M u MUCTHIIM3M B MTO3HAHUU TPUPOJIBI.

. PazBuTHE HayKH U HAyYHBIE PEBOJIOIHH.

. OCOGEHHOCTH MaTeMaTHYECKOTO MOJICIMPOBAHMSI OMOJIOTHUECKUX TPOIIECCOB.

. 'unoTte3b! 0 BOSHUKHOBEHHUH KH3HH.

. Pa3BuTHE 3BOJIIOIMOHHBIX UAECH B HAYKaX O JKUBOM IPUPOJIE.

10. DBomorwst Guocepsl, ee pecypehl U Mpeaenbl yCTOMYUBOCTH.

11. KoHuenmusi ycTOMYMBOTO Pa3BUTHSL.

O 003N L B WIN



12. TIpoGieMBbl U IEPCTIEKTUBBI ATOMHOM SHEPT€TUKH.

13. Yuenue Bepnazackoro o Hoocdepe 1 COBPEMEHHOCTb.

14. [uBunm3amwms Ha MyTAX MOWCKA HICATHHON YHEPTETUKH Oy TIyIIEero.
15. HdopMaimoHHO-?HTPOIIMITHbIE CBOMCTBA COLMABHBIX CUCTEM U YIPABJICHUE UMH.
16. BO3M0>XHOCTH 3KOHOMHOI'O PacX0/10BaHUs SHEPTHUH.

17. T'eHHas MHXKEHEpUs: COBPEMEHHBIH 3TaIl, MPOOJIeMBbl U MEPCIIEKTUBBI Pa3BUTHSL
18. IIpoGiieMbl CO3/1aHUS HCKYCCTBEHHOTO MHTEIUIEKTA.

19. UcTopust ocBOEHUS aTOMHOM SHEprun

20. JIa3epbl ¥ UX IPUMEHEHHE.

21. Jloctmwkenus Ouoaoruu B Hayaiae X XI Beka.

22. IlpuponHble cUCTEMBI HAa TPAHU Xaoca U NOPSAKa.

23. ®eHOMEH caMOOpraHu3aliy B IPUPOJIE U OOIIECTBE.

24. CuMMeTpHs B IPUPOJE U UCKYCCTBE.

25. JlocTKEeHNs KOCMOHABTHKY M HApOJIHOE X035 CTBO.

26. IIpunoxeHust TEOPUH KaTacTpod B €CTECTBO3HAHUH.

27. NUHaMBU YA bHOCTh Y€JI0BEKA: BIUSHHUE HACIEICTBEHHOCTH U CPEBI.
28. KnnoHupoBaHMe: Hay4HBIM U MOpPajIbHBIN ACIEKTHI.

29. MonekyaspHble OCHOBBI SMOILIMOHAJIBHBIX COCTOSIHUN YEJIOBEKA.

30. CosiHEYHO-3EMHBIE CBSI3U U UX BIMSHUE HA YEJIOBEKA.

31. ObcyxaeHne TEOPH MPOUCXOKICHUS YEIOBEKA.

32. MonenupoBaHue 00IIECTBEHHBIX MTPOLIECCOB.

Kpumepuu oyenxu (6 bannax):

- 25 0anoB BBICTABISETCS CTYICHTY, €CIIH CIYOeHm NOJIHOCIbIO PACKPbLL mem)y pedhepama,
0ambl pazeepHymovle OmMeemvl Ha 8Ce NYHKMbl COO0epICaAnUs pedhepama, npooemMoHCmMpPUPOBAHO
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 MEPMUHOTIO2UU, 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 CMYOeHm 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 BBICTABIISETCS 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 qucuuiuiiie KoHnenuum coBpeMeHHOro ecTecCTBO3HAHMS

(HauMEHOBaHME AUCITUTIIINHBI)

BapunantNel

1. Haiite obOmyro xapakTepucTuky cocraBa ComHeuHOU cucrteMbl. Ha3oBuTe BUIUMBIC MPOCTHIM
IJ1a30M IUIaHEThl. YTO Takoe «acTpOHOMHYECKAs €IUHHUIA» JJIUHBL, U 4yeMy OHa paBHa? KakoBbl
opbutsel MmiaaHer? MOTYT JHM IJIaHETHl CTOJKHYTHCS NPU CBOEM JABIKEeHHMH BOKpYr Connia?
Onenute, Ha KakoM cpefHeM paccTossHUM OoT CoJiHIa HaxoAauTcss MepKypuil, €cii ero mepuoj
oOpamienus pasen 0,24 3emHoro roja?

2. OcHOBHBIE 3aKOHBI KJIACCUYECKOM MEXaHUMKM MaTepuaibHOM  Touku. Kak Monenupyercs
cucTeMa, coCTosilas M3 AByX M Oosiee MarepuaibHbIX Touek? [IpuBenuTe mpumepsl 3agad, B
KOTOPBIX MOKHO CUMTATh 3€MJII0 MaT€PUAIbHON TOUKOM, & B KAKUX — HENb34.

3. Uto Takoe «siepHasl SJHEPTUs» U «siAepHas peakuus neneHus»? Kak cBsA3bIBalOTCS HYKJIOHBI B
anpe aroma? Kak onpenensercs SHEPrus UX CBA3M, U OT Yero oHa 3aBUcHUT? Kakue nepcrneKkTuBsl U
pOoOJIEeMBI SHEPTEeTHKH CBSI3aHbI C PEAKIUAMU JeIeHus siaep?

4. TlosicHUTE PBOJIIOLUIO MOHATHH «aTOM», «MOJIEKYNA», «XUMUYECKUI 3JIEMEHT» U «XUMUYECKOE
coenquHeHue». [losicHUTE NOHATHE XUMHUYECKMX CBsi3ed M mpuBeauTe npumepsl. KakoBa poiib
SHEPTMHM W DHHTPONUHM TpH oOpazoBaHuu MoJekyn? Kakue XuUMHUECKHE CBSI3M SBISIOTCS
ONPEAEIAIONIMMYU B KOHIEHCUPOBAHHBIX cpeaax?

5. OnuuTe MOJENb UACAIbHOTO ra3a M INPUBEIUTE €ro ypaBHeHUE cocTosiHusA. Kakas BenuunHa
SBJIETCS MEPOM CpEHEN KUHETUUECKON 3HEPTUU MOJIEKYIT?

6. [Mosicaure cyts runotessl Jlyn ae bpoitns. Kak oHa Oblia 3KcrieprMEHTANbHO MOATBEPXKIICHA,
KaKo€ 3Ha4Y€HHUE JUI1 €CTECTBO3HAHMSI MMEET HCIIOJb30BAaHUE KOPIYCKYJISIPHOBOJIHOBBIX CBOWCTB
BemiecTBa? YTo y3HanM O JKMBOM MaTepuM € MOMOILBIO IEKTPOHHOIO MHUKpockona? OLEeHHUThb
JUIMHY BOJIHBI 3JIEKTpoHa ¢ 3Heprueit 20 3B.

7. Ilponece ¢oTocHHTE3a M ero 3HaueHHe B UCTOpHH 3emiu. CpaBHUTE KIETOYHOE JIbIXaHHUE U
¢dorocunres. Kak Mensnacy atmochepa 3eMiu B X0JI€ €€ 3BOIOLNN?

8. Packpoiite nousitie «buocdepa», ykaxxute ee GyHKIUU U XapakTepusyite ee obonouku. Kak
3TO moHsATHE ObuTo mepeocMbiciieHo B.M.Bepnanckum? Kornma y 3emnu mosiBuinack Ouocdepa?
OnuiuTe 4eaoBeKa Kak KaYeCTBEHHO HOBYIO CTYIICHb Pa3BUTHsI OMOC(EPHI.

9. Ilosicaute, yTo Takoe BceeneHHas, KAKOBBI €€ pa3Mephl, Kakue 0OBEKThI €€ COCTAaBIIAIOT M KaKue
MOJIENIN pa3BUTHS BCEIEHHON U3BECTHBI.

10. Kak ¢opMupoBanoch npeacraBieHue 0 KPUTEPUH HCTUHHOCTH 3HaHUA? UeM oTamdaeTcss MeTo1
lanmunes ot wMeroga Apucrtorens? UYeM oOTIu4aeTcss €CTECTBEHHOHAYYHBIM MOAXOJ OT
¢dmnocockoro?

Bapuant Ne2

1. 3akOH COXpaHEHHs HMMIIYJIbCAa B KJIACCUYECKON MEXAaHUKE M CBSI3b €0 C 3aKOHOM JIMHAMUKHU
Herotona. Ilpumep ucnonb3oBaHus 3TOTO 3aKOHA coxpaHeHus. Kak oH cBs3aH co cBOMcTBaMu
IIPOCTPAHCTBA-BPEMEHH, U TIOYEMY ITOT 3aKOH (pyH/IaMEeHTaIeH?

2. Cytb 3akoHOB Kemuiepa 1 ux CBsI3b C 3aKOHOM BCEMHUPHOTO TAroTeHus. Hackosbko nmpuMeHnMa
Moienb, npuHsaTas Hetotonom? Onpenenute maccy ColHIla, €ClM U3BECTHO, YTO 3eMJISl ABHXKETCS
BOKPYT HEro co ckopocThio 30 kM/c Ha cpeHeM paccTostHUU 150 MITH KM.

3. Ponb u3mepeHuii B oJly4€HNUHN 3aKOHOB ecTecTBO3HaHM. [loHsaTHe 0 MeTpuueckoli cucreme. ['ne
Ha 3emJie MOKHO HauOojee HpUOMU3UTHCS K 1EeHTpy 3emun? Kak m3mepwim pasmepsl 3emiy,
JIynbi, Connna? KakoB auanas3oH paccrosiHui Bo Beenennoit?

4. KakoBa crienduka MUKPOMHUpPA 10 CPAaBHEHUIO C M3YUeHHEM Mera- u makpomwupa. IloscHute
IIPUHLIUIIBI COOTBETCTBUS U JOTIOJHUTEIBHOCTH.

5. Yrto m3yuaer TepmoaumHamMuka? UTo Takoe «TepMOJMHAMUYECKas CUCTEMA», «PABHOBECHOE
cocrosiHue»? OnpenennTe NOHITHS «TEINIOEMKOCTb» U «YAENbHas TEIIOEMKOCThY». Kak 1mo HuM
MO>KHO CYIMTb O BHYTPEHHEN CTPYKTYpE BellecTBa?



6. Onumure, Kak pa3BUBAIUCH IPEACTABIEHUS O CBETE, B KAKUX SBICHUSAX HPOSBIAIOTCA €ro
BOJIHOBBIE cBOMicTBa? Kakoe siBJeHne TOKa3bIBAET, YTO CBET — MonepevHas BoyiHa? Kak u kem Ob110
II0Ka3aHO, YTO CBET €CTh AJIEKTpOMAarHuTHas BojHA? Eciau mpu OoTpak€HUM OT TOPU30HTAJIbHOU
CTEKJITHHOW TJIACTUHKU COJTHEYHBIM JIyd OKa3aJcsl IUIOCKOTIOJISIPH30BAHHBIM, TO KakoBa Oblia
BbicoTa CoJHIIa HaJl TOPU3OHTOM?

7. Pa3Butne wuped sBomOUMM BHJIOB. JlOKaXHTE, YTO €CTECTBEHHBIH OTOOp SBIsETCA
HaMPaBJISIOMUM (aKTOPOM 3BOIONHH. COMOCTAaBbTE MOHITHUS «ITOMYIISLUSI) U «BUI.

8. KakoBbl 0COOEHHOCTH CTPOEHUS M (PYHKUIMHU sApa KIETKA U IUTOIUIa3Mbl? ONUIInTe QYHKIHH
KJIETOYHbIX MeMOpaH. UTo Takoe «MOHHBINA HACOCH?

9. IlosicHuTEe NOHATHE «COJIHEYHas aKTUBHOCTHY». Kakme mnpoueccel Ha CoOJHIE CBSI3aHBI C
aBieHnsaMHu Ha 3emuie? Kak pacnpenensercs Ha 3emiie colHeuHas 3Heprus? Hackoibko MOKHO
CUMTATh 3EMJIIO TEIUIOBOM MamMHONU? JlaliTe MOHATHE O HETAHTPOIIMH COJIHEYHOTO U3ITyUEHHUS.

10. JlaiiTe NOHATHE «HAYYHOU KapTUHBI MUPa» U NPUBEIUTE IPUMEPBI.

Bapuant Ne3

1. Yto Takoe acTepou[bl, IJie OHU PACIIOJIOKEHBI, KaKOBBl MX OpOMTHI U pa3Mepbl? HazoBute
Haunbousiee kpynHble U3 HUX. [lepuon obpamenus [lnyrona paBen 250 3eMHBIX JIET, TaK KAKOBO €TI0
paccrosiHue oT CoJHIA U KaKyl0 4acThb CBOEr0 «T'0J1a» OH IPOIIEN MOCE TOro, KaK €ro OTKPbLIN?

2. IlosicHUTE TOHSATHUSI «MOMEHT CHUJIBD» M «MOMEHT MMIIYJbca ». B Kakux cucremMax COXpaHsercs
MOMEHT UMITYJIbCA, I0YEMY ATOT 3aKOH TOXE OTHOCHT K pa3psay «BEJIUKHX 3aKOHOB COXPaHEHUS»?
JlaiiTe mpuMepBI €ro UCIOIb30BAHMUSL.

3. Yto Takoe paJMOaKTUBHOCTh (€CTECTBEHHAas U UCKycCTBEHHas)? Kak Hcroib30BaHUE SIBICHHM
PaZv0aKTUBHOCTH MO3BOJIMIIO OCYLIECTBUTh MEUTY AJIXUMHUKOB?

4. Onpenenure paauyc JIlyHbl, ecinu U3BECTHO, YTO BUAUMBIN yrioBoi nuametp JlyHsl 30 yriioBbix
MUHYT, pacctostHue 10 JIyner 384 teic. kM. Kak onpexpenstor paccrostHus 10 3Be3n? UTo Takoe
«rapajiake» U «3Be3iHas BenuunHa»? Kak onenunu pasmep 'anaktuku, Beenennoit?

5. TlosicHWTE TPUHLMI HEOIPENEICHHOCTH, NOHATHSA AETEPMHMHM3MA U MHJIeTepMHUHH3MaA. Kak
U3MEHWINCh NPEJCTaBICHUS O CIIydalHOM M 3akoHoMepHoM? [losicHuTe ponb H3MEpeHHs U
npubopa B KBAHTOBOW MEXaHHKE.

6. Uto Takoe «Hayana TEPMOJUHAMUKNY», UJICAbHBIA U pealIbHbIA IUKII, KOA(PPULIUEHT TO0JIE3HOTO
JEUCTBUS TEIUIOBBIX MalIMH? B 4eM COCTOMT CyTh Hayall TEPMOJMHAMUKH U CIIOPa O «TEIJIOBOU
cmepTtu Beenennoiin?

7. JaiiTe mpencTaBlIeHHEe O HAYYHOM METOJOJOTHU U (JOPMHUPOBAHUM KPUTEPHS UCTHHBI B pa3HOE
Bpems. Kakue MeTOIbl UCHOJIB3YIOT B €CTECTBO3HAHMM M HACKOJIBKO OHHU JIAIOT OOBEKTHBHBIC
pe3yabTaThl?

8. Kak BO3HHKAIOT CTPYKTYphI U3 Xaoca B HEOPTaHUYECKOM M >kMBOW MaTepusix? KakoBwl ycinoBus
uxX o0pa3oBaHUs, NPUBEAUTE MpPHUMEPbl U3 pa3HbBIX oOmacTeil ecrecTBo3HaHMA. UYTo Takoe
CHUHEPreTHKa U KaKOBO €€ 3HAUEHUE JUIsl COBPEMEHHON KapTHHbI MHUpa’?

9. OmummTe TrUNOTE3bl NpoUcX0XkaeHus MuaHeT CoiHeyHoM cucrembl. Yem mokas3bIBaeTcs
enuHOBpeMeHHOe  mpoucxoxaeHue ten  Comueunoit  cucrtembl?  [losicaure  mpoOGiiemMsbl
MPOUCXOXKCHUS U 3Boonuu 3emiu. KakoBo crpoenue reocdep? B yem cyTh rUmoTe3 TEeKTOHUKU
TUTOCHEPHBIX IUTUT, Apeii(a KOHTUHEHTOB?

10. B ueM cMbICIT KOHLIETIIIUM HOOC(EPHI, M KAKOB €€ Hay4HbI cTaryc? OnuiuTe, B 4eM COCTOUT
rJ100aJIbHBIA SKOJIOTHYECKUH KPU3HC, KAKOBBI €r0 MPUYUHBI U MEPCIIEKTUBBI IPEOI0JICHHS.
Bapuant Ne4

1. Haiite oOmuryro xapakTepucTHKy KoMeraMm. HaszoBute Hambomnee u3BeCTHbIE W3 HHX. llepmon
obpamenus Carypua Bokpyr CouHia paseH 29,46 3emHoro rona, a Mapca — 1,88 3emnoro roga. Ha
KakoM paccrosiHuu ot ConHua Haxoautes CaTypH, ecinu Mapc ynasneH B cpejHeM Ha 228 MIIH KM?
2. KakoBa npuunHa cymecTBoBaHus JyHHbIX (a3 u 3aTMeHuid? Paccrosiaus 1o JIyHsl MeHsieTcs us-
3a OTJIMYMA €€ OPOUTHI OT OKPY)KHOCTH B 3HAUUTEIBHBIX Ipenenax: B amoree — 405 Tvic. kM, a B
nepuree — 363 Teic. kM. KakoBa 0osbinasi moiyoch JIyHHOH opOuthl? [loyeMy HaM BUAHA JUINIb
onHa cropona Jlynsl? Beina nu cocraBieHa kapra oOoux nomymapuil JIyHbI, KTO U Kak 3TO CMOT
crenarn?

10



3. Maiite mpezacraBieHue o0 OMHUCAHUM KOJEOaHMH, MOJENN TapMOHHUYECKOTO OCILIIUIATOpa U
HCI0JI30BAHNHU TON MOJIENH. YTO TaKoe «KOTE€PEHTHOCTh), «PE3OHAHCY, «IIOJIAPU3ALUI»?

4. KakoBsl Mojnenu pa3BuTusi Beenennoit? Kakune HaOmoneHUsT MOATBEPAMIN MOJAETh bolbimoro
B3peiBa? Kakue »smnupuueckue MNOATBEPKIACHUS pacmuupeHus Bceenennoi? Yrto o3Hauaer
«CTallMOHAPHOCTH» U «HECTALIMOHAPHOCTHY BeceneHHoi, kakoBa MpUpOAa PEIMKTOBOTO U3ITy4eHus?
5. Mogenu uaeanbHOr0 M peabHOro rasa. Kakumu napamerpamu OIUCBHIBAETCS COCTOSIHME rasa?
Onpenenure TeMmmepaTypy HUACAIbHOTO Trasza, €CIUM CPEAHsAs KUHETHYECKas  DHEpIus
MIOCTYATEIbHOTO JABM)KEHUS €r0 MOJIEKYJ paBHaA 7,87 107 k.

6. IlosicHUTE MOHATUSA SHTPONUHU U TEPMOJMHAMHYECKON BEPOSTHOCTU. B 4yeM cOCTOMT mpHHLUIT
bonbiimaHna, KakoBO 3HaY€HME 3TOTO NPUHIIUIA B COBPEMEHHOM €CTECTBO3HAHUU ?

7. KakoBbl CTpYKTYpHbIE YPOBHM OpPraHM3allid MaTEpUH, YEM OHM XapakTepusyrorcsa? Uto Takoe
«CUCTEMHBIN MOAXO01» U KAKOBBI €0 OCHOBHBIE ITOHATHS B COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHE Mupa’?

8. Kak crtpoutcs TepMoAauHaMMKa OTKpBITBIX cucteM? IlosicHUTE NOHATHE AMCCUIIATUBHOMN
cTpykTypsl, o0 M.IIpuroxuny. Kakue 3ranbsl MO>KHO BBIJIEIUTD B Pa3BUTHH CaMOOPTraHU3YIOIINXCS
cucreM? YeM oTiIMUAETCSI COBPEMEHHAs HayYyHasi KapTUHA MUPa OT KIIACCUYECKOMN ?

9. Uro Takoe «MmyTauus» M Kakue Myrauuu ObiBaioT? Kak ompenenuTb, 4TO NMpHOOpETEHHBIE
IIPU3HAKU He Hacyenyrorcesa? Kakue Buabl N3MEHUMBOCTH U3BECTHBI, B YEM UX CXOJCTBA U OTINYMS?
OOmbscuuTe, Kakas (popmMa U3MEHUYMBOCTH JAET MCXOIHBIN MaTepuan Uil €CTECTBEHHOTO 0TOOpa B
IIPUPOJIE.

10. Tlosicaute 0COOYI0 pOJIb MAaTEMAaTHKH W MOJICIMPOBAHHS B €CTeCTBO3HaHWMU. UTo mamu
YeJoBeuecTBy pemeHus Ha DBM rino0anbHbIX porpaMm Mupa?

Bapuant NeS

1. 3aKOH BCEMHPHOTO TATOTEHHS M JOKa3aTeNbCTBA €r0 CHpaBeAIUBOCTH Ha 3emie. OObsicHUTE
sBJIEHNE NpUINBOB. OLIEHUTE U3MEHEHUE CBOET0O BEca MPU MEPEE3/Ie C IKBATOPA Ha IOJIIOC.

2. Ilonsatue o mMukpo-, mera u mMakpomupe. Kak usmepsrorcs paccrosiHus B Mukpomupe? Kak
u3MepsieTcsl BpeMs Ha nHTepBaiax,MeHbiux1c? Kakumu npubopamu?

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

B OKPECTHOCTH TOUYKU OUypKaIrium».

4. IlosicHuTe, KaK M3MEHMJIUCH IMIPEICTABICHHS O MPOCTPAHCTBE U BPEMEHM C CO3JAAHUEM TEOPUHU
oTHOcUTeNbHOCTU. Kakumu (hakTamu U SIBJICHUSMH 3TH MPEACTABICHUS MTOATBEPKICHBI?

5. B Kakux eIMHMIIAX U3MEPSIOTCS 3Heprus, pabora U MOUIHOCTH? Kak 3TH BeNMYMHBI CBSI3aHBI
MEXJy COO0OH M 4TO OHHM XapakTrepu3yloT? CKOJIbKO BpPEMEHH HY)XKHO BBINOJHATH (PU3NYECKHE
ynpakHeHus! MOITHOCTBIO B 700 BT, 4T00BI cOpOCUTH CBOI BEC 3a CUET yMEHBIICHHUs kupa Ha 450 T
(na pacmerienue 1 1 xupa pacxoayercst okoiio 40 k/Ix, a k.m.a. — 25%)?

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

7. OCHOBHOM 3aKOH paJUOAKTHBHOIO paclaja M €ro crarucTudeckuil cmeica. Kak ompenensercs
BO3PACT apXEOJOTUUECKON HAXOJIKH, HAIlIeH IJIAHETHI?

8. PackpoiiTe CyIIHOCTh MUKPO- ¥ MaKpOABOJIIOLUH, MPUBEIUTE MPUMEPHl JEHCTBYIOIUX B HUX
npoueccoB. KakoBbl J0Kka3aTenbCTBA 3BOJIIOLMHM OPraHUYECKOro Mupa?

9. Kak mpoucxomur oOMeH BeIIeCTB M SHeprueil B kMBOM kierke? UeM OH OTIMYaeTCs OT
0OMEHHBIX TPOIIECCOB B HEXKHUBOU mpupoae?

10. Yto noHumaercs IMOJA IMOHATHEM «3aKOH NPUPOAbI»? UeM OTIMYaeTCsl 3aKOH NPUPOABI OT
3aKOHA, YCTAaHOBJIEHHOTO TOCYAapCTBOM?

Bapuant Ne6

1. IlpuBeaute noKa3aTeNbCTBAa CIPABEIMBOCTU 3akoHa TiaroteHuss Hprotona B CosHeuHOM
cucreme. Haiinure yckopenue cBoOoHOrO najeHus Ha JlyHe u ouenute cBoii Bec Ha JlyHe, 3Has,
47O ee Macca B 81 pa3 MeHbllIe, 4eM y 3EMIIN.
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2. TlosicHUTe, YTO TaKO€ «TraJlaKTUKa», KakoBBI UX (opmbl u cTpoeHue. Kak HaspiBaercs Haiia
ranaktuka? ['ne naxogutcs ConHeuHas cuctema B Hel? B Kakux IBM)KEHUSIX y4acTBYeT 3emMJis?

3. B 4ueM cymHOCTh BTOpOro Havana TepMmoauHamuku? [IpuBeaure 3HadeHUs K.I1.J. Ul TEIUIOBBIX
cranuuii. Ecnin map moctymaer Ha TypOuHy npu Temmepatype +177°C, a okpyxaromui BO3ayX
umeer temneparypy +15°C, onpenenute MakKCUMaIbHO BO3MOXKHBIHN K.I1.JI. 9TOM MapoBOi TypOUHBI.
4. Pa3BuTHE IIpEICTaBICHUM O CTpoeHUHU aToMOB. KTO M Kak OTKpbLI MEKTpoH? B kakoi cTeneHu
aToOM IMOXOK Ha COJHEeuHylo cuctemy? Jlaiite moHsTHe 00 3HEPreTMYECKUX YPOBHAX M MEpexojax.
Kak nonyvaercs criektp usnydeHust aromoB? Kak ycTaHOBMIM MaTepUaIbHOE €AUHCTBO MUpa?

5. XapaktepusyiiTe pacrnpoCcTpaHEeHHOCTh XUMUYECKHUX 3JIEMEHTOB Ha 3emiie U B ee Onocgepe. B
4eM MPUHIUIHAIBHOE €IMHCTBO XMMUYECKOIO COCTAaBa KUBBIX OPraHU3MOB M HEXHUBOU NMPUPOIbI?
6. IlonsaTue paBHOBeCHs B MEXaHUKE M CTaTUCTHYECKOH TepMmoauHamuke. Kak Bemyr ce0s
MaKpOCHCTEMBI BAalu OT paBHOBecusA? [1osicHUTE IPUHLINII JTOKAJILHOTO PAaBHOBECHS.

7. Jaiite oOIIyI0 XapaKTepUCTHKY MXHAKOIO COCTOsHUA. OmnpenenuTe KapTUHY IMPOLIECCOB MpU
SABJICHUSX KaNWUIIPHOCTH, CMAauMBaHUM, BSI3KOCTH, IOBEPXHOCTHOM HaTsKeHUHU. Kak OOBSACHSIOT
OO0JIBIITYIO TETIOEMKOCTh BOJIBI, OOJIBIIIOE MOBEPXHOCTHOE HATSHKEHUE M CBOMCTBO KaNMJUIIPHOCTH?
Kakoe 3HaueHne IMEIOT 3TH OCOOCHHOCTH BOJIBI B )KUBOU mpupoae?

8. B uem cmbicn rumnotessl [lmaHka o AMCKPETHOM XapakTepe MCIYCKaHUs CBETa U €€ 3HaueHue?
Hackonpko ObLIH perieHs! Ipu 3TOM IPOTHBOPEUUS B TEOPUH TEIUIOBOTO M3Ty4EHUS?

9. OxapakTepu3yiTe peakLUd CHHTE3a SJAEp M YCIOBUSA MX OcyllecTBieHMs. I' e Takue ycinoBus
UMEIT MecTo B npupoje? KakoBbl NEPCIEKTHBBI HCIOJB30BAHUS pEaKUUi CHUHTE3a SAep B
SHEPreTHKE?

10. OxapakrepusyiiTe OMOTHYECKHI KPYroBOpPOT M OLIEHUTE OMOC(EpHYIO pOJIb XO35CTBEHHOM
JESITEILHOCTH YEJIOBEKA.

Bapuant Ne7

1. Iosicaute nonsTHe «3Heprus». 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 CTallMOHApPHOTO CIYTHUKA (BUCAILErO HajJ OJHOU
TEeppUTOpUE).

3. Kak onpenenunu Bo3pactel ConHua, 3Be3n, Bceenennoil? KakoB guamna3oH BpEMEHHBIX
nHTepBaJIoB BOo Becenennoil? Kak BoccTaHaBIMBAIOT 3BOJIIOLUIO 3BE3/?

4. KakuMu KOpPIYCKYJSIPHBIMH CBOMcTBaMH 00manatoT cBeT? [losicHuTe CMBICT MOHATHSA «(HOTOH.
Kakue siBieHus1, 1 kakum o0pa3oM ObUTH OOBSICHEHBI C MOMOIIBIO KBaHTOBOM Teopuu cera? Eciun
¢doToH paccesics Ha HEMOIBIKHOM 3JIEKTpoHEe Ha yros 90°, To 4eMy paBHO M3MEHEHHUE JUIMHBI
BOJIHBI (hoToHA? [Touemy cBeT MposBIIsIET CBOMCTBA U BOJIHBI, U YAaCTULBI?

5. Kak pa3BuBanoch yueHue 0 XMMHUYECKUX ITpoleccax? Kak MOKHO yCKOPUTb MM 3aMEIJIUTh X0
peakury U KakoOBO IMPOMBIIIJIEHHOE 3HaueHue 3toro? J[laiiTe mpeiacraBieHUE O XUMHUYECKOU
KHHeTHKe. Kak MOYKHO CMECTUTh XUMUYECKOE PABHOBECHE U HAIPABIECHUE pEaKLUU?

6. TlosicHure 0COOCHHOCTH MPEICTABICHHUS O NPUYMHHOCTH B KBAHTOBOM MexaHuke. Ilouemy
OTpaHUYEHHUE BO3JICHCTBUSA HA MUKPOYPOBHE UMEET CMBICI (DYHAMEHTAJILHOTO 3aKOHA MPUPOIBI?
7. Kakue mporecchl MOAIEpKUBAIOT «KU3HB» 3Be31? JlaiiTe mpencTaBieHue 00 3BOJIONHMU 3BE3I.
[Touemy cyiiecTBeHHa BelnunHa Macchl 3Be3/b1? KakoBa nepcnexrusa 3Bositoruu ConHia?

8. JlaiiTe mpencraBieHue o (pa3oBbIX Mepexoiax, IPUBEIUTE IPUMEpPbI (Pa30BhIX EPEX0I0B Pa3HBIX
TUMoB (po10B). UTo 3a sIBJIEHUS — CBEPXTEKYUYECTh U CBEPXIPOBOIUMOCTH?

8. JlaiiTe NOHSATHE O HEOAAPBUHU3ME U CUHTETUUYECKOM TEOPUU IBOJIIOLIHU.

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

10. OnummTe mpeaMeT M LENM ecTecTBO3HaHuA. Kakue sTambl Npolnia e€CTeCTBEHHOHAy4YHas
KapTMHa MHpa B cBoeM pa3BuTuu? Kak BIMSAIOT Ha pa3BUTHE HAyKH BHEIIHHWE U BHYTPEHHHUE
¢daxTopsl? OneHuTe pojb HAYKM W TEXHUKA B COBPEMEHHOM MHUPE U B (OPMHUPOBAHUU
MOJINTUYECKUX B3TJISA0B.

Bapuant Ne8
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1. Onpenenute NOHATUSA TEIUIOTH U TeMnepaTypsl. Kak cBsA3aHbl 3TH BEINYMHBI, B KAKMX €AMHUILIAX
n3Mmepsitorca? Kakue npusHaATHl wIKanel Temmeparyp? Kak omnpenenstor TteMmmepaTrypy cMmecu?
KakoBa KoHIIeHTpanus MOJIeKyn B cTpaTocgepe Ha BeicoTe 30 KM, €cli JaBlIeHHE Ha 3TOH BBICOTE
104 Tla, a Temnepatypa -20°C? KakoB cMBICIT aDCOFOTHOTO HYJISl TeMIepaTyp?

2. llosicHute mnoHATHE <«MHEpLUaAIbHAasg cucteMa oTcuera». llpuBenute mnpumepsl. Kaxossl
OCHOBHBIE 3aKOHBl JABWKEHHS B Takux cucremax? YeMm oTiaM4YaeTcss NPUHLMI OTHOCUTEIBHOCTH
lNanunest oT mpuHLMIIA OTHOCHUTENbHOCTU OMHIUTENHA? Kak ocymiecTBisercs MpeeMCTBEHHOCTb
AU U KOHIEIIIUNA?

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

4. KakoBbl MCTOYHHUKHU 3Hepruu 3Be3n? JlaliTe mpexacraBieHue 00 3BONIONMUA OOBIYHBIX 3BE31 U
KpacHBIX TMTAHTOB M IOSICHUTE IPOLIECCHI, IPOUCXOAAIME B UX Heapax. KakoBa mepcnekTuBa
sBosorui CoustHna? OueHuTe posib (QyHJAMEHTAJIbHBIX KOHCTAHT M B3aUMOJICHCTBUH B Xo0je
IBOJIIOLIMU. B 4yem cyTb aHTpONHOro npuHLMIa?

5. Kakue equHUIIBI ©3MEPEHUs PacCTOSHUM NPUHATH B Meramupe? YTo o3HavyaeT TOT (akT, 4To /10
ommwkaiimelr 3Be3nsl LlentaBpa pacctosinue 4,35 cB. r.? Ilpunumas nonepeyHuk CoJaHEYHON
cucTeMbl B 12 MIIpA. KM, OIICHHUTE, KaKyl0 JIOJI0 OH COCTABIISIET OT PACCTOSHUS N0 ONpKanient
3BE3/IbI.

6. KTo u xoraa nocrpoun mozens ctpykrypsl JJHK? Kakue pasnosuanoctu PHK, B uem 3HaueHue
kaxaod u3 Hux? Kak nmpoucxomut nenenue kietok, sapa u JIHK? Kak peammsyercs cucrema
BOCITPOM3BO/ICTBA Ha MOJIEKYJIIPHOM YpPOBHE?

7. llosicHute mpolecchl B pacijaBax M pacTtBopax. Ilouemy mnpu pacTBOpeHHMH OOBIYHO
TemnepaTypa nonmwkaercsi? KakoBbl ocoOeHHOCTH pacTBopeHHs B Bojie? Kakyio posib urpaiot
ruipouiIbHEIe U THAPO(POOHBIE MPOIECCHl B KUBBIX opranm3max? 8. Kakue TUMBI CBsi3el MMEIOT
MecTo B Kpuctamax? Koria Bo3HHKaeT MeTainueckas cBsi3b? JlaliTe mpeacraBieHue o

TEOPHUH METAJLJIOB, MTOJIYIPOBOIHUKAX, TUNIEKTPUKAX U U30JIATOPAX.

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

10. JlaiiTe ompezeneHne «3KOCHCTEME» U «TpoduieckoMy ypoBHIO». IloscHUTE, Kak MPOUCXOAUT
nepeaaya SHEPrUH BBEPX MO TPOPUUECKUM YPOBHSIM IKOCHUCTEM.

Bapuant Ne9

1. TloneBast popma matepun. OyHaaMeHTaTbHbIE TUIIBI B3aUMOACHCTBHM B ¢usuke. [louemy onun
TaK Ha3bIBAIOTCS U B KAKHUX JIMAa30HAaX BPEMEHHU U IIPOCTPAHCTBA MPOSBISIOTCA HanboJiee CUIIbHO?
2. XapakTepu3yiiTe JMCKPETHOCTb M HeNpepbIBHOCTHL MaTepuu. OnpenejuTsh AJIHHY BOJHBI
3JIeKTPOMATHUTHOIO W3JIy4eHMs, PHEPrUsl KBaHTa KOTOPOTO paBHA SHEPTUU IIOKOS AJIEKTPOHA.
Macca nokos anekrpoHa pasHa 9,1x 1073 «r.

3. OnummuTe CHEeKTp >JIEKTPOMArHUTHOTO wu3imydeHHus. Kak ObUIM OTKPBITHI MH(paKpacHoe u
yIbTpaduOIETOBOE U3ITyYCHUE, PEHTTEHOBCKUE JIyUu?

4. Kakue 4acTHIIBI COCTABIISIOT SIIPO aTOMa, KaKOBBI ero pazMepbl? Kak 3To 6bu10 ycTaHoBiIEHO?

5. Onumure Mogudukanuu yriaepoja. Ilodemy cTonb MHOTOOOpa3HbI COEAWHEHHs yriepona?
Kakune 0co6eHHOCTH CTpOeHHs aTOMa YTiiepo/ia ONPEIeSIMIN €ro poJib B )KUBOM mpupoe?

6. [laiite monsTue BHyTpeHHeW sHepruu. Kakue Buabl BHYTpeHHEH sHepruu Bbl 3HaeTe? Kax
U3MEpPSETCS BHYTPEHHSISI 3HEPrusa? B uem cymHocTh epBoro Hayajaa TEpMOAUHAMUKH?

7. UYro Takoe (a3oBOoe paBHOBECHE, II€perpeTas JKUIKOCTh, MpPOIECCHl CyOnMManuu |
necyonmumanuu? Onumure Gpu3nuecKyro KapTHHY IMporecca KuneHus. Kak 3aBUCUT TOUYKa KUTICHUS
OT BHelIHero nasneHus? [IpuBeauTe npumepsl NPOsIBICHUS 3TUX ITPOLIECCOB B IPUPOJIE.

8. Oxapakrepu3yiite crpoeHue u Ouosormueckoe 3HaueHue ATD, mouemy ATD Ha3wpBaroT
OCHOBHBIM HCTOYHHUKOM SHEPIUH B KJIETKE?

9. OcHoBHble BBIBOABI yueHHMs Bepnanckoro o ©Ouocdepe. Oxapakrepusyiite NOHATHS
«OKOCHCTEMay, «OHMOTEOIICHO3», «IKOJOTMYECKas HHIIA», «OHOIeHO3». UeMm ompernensercs HX
YCTOWYMBOCTh, KAaKHE CBS3M CYLIECTBYIOT MEKJY OpPraHM3MaMH B JKOCHCTEME, M Kak OHH
MOJICTUPYIOTCS ?
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10. KakoBbl OTIMYMs Hayku OT Jpyrux oOmacreil kymbTypel? Kak cOOTHOCHTCS Hayka C
OOBIJICHHBIM 3HAHUEM, C PEIUTUEH?

Bapuant Nel0

1. Oxapakrepusyiite npoOieMy MOUCKa «IEPBUYHBIX OOBEKTOB» M KOHIEMIMIO aTOMU3Ma. B uem
€IMHCTBO JUCKPETHOCTH M HemnpepblBHOCTU? IloscHuTe moHATHME 3neMeHTapHO wactuubl. Kax
KJIacCU(UIUPYIOTCS dJIEMEHTapHbIE YaCTHIIbI, U KaK OHU HCCIenytoTcsi? UTo Takoe «aHTUYacTUIIbI
»? B ueMm coCcTOUT rumnores3a KBapKoB?

2. Kak U3MEHSI0TCS KUHETUYECKas, ITOJIHAs U MOTEHIUAIbHAs S3HEPTUHU IIAHETHI IIPU €€ ABM)KEHUU
Bokpyr Connna? B kakoe Bpemsi roja JMHEHas CKOPOCTb JABIDKEHHUS 3eMJIM 10 OpOuTe
HauOOJbIIAs U IOYeMy?

3. llepeuncaure BosHOBBIE CBOMcTBA cBeTa. Ddpdekt [domepa amst cBeToBbIX BOJH. Eciu B onbITax
Ha 3emJie 4acTOTa U3JIy4YeHHUs BOJIOPOJa COCTABIISET 4,6x10" I', a B CIIEKTPE aJIEKOM raJlaKTUKHU
OHa YMEHBIIWJIACh HA 1,9><1014 ', ompenenute, mpuOMIKAaETCsS JM K HaM 3Ta TalaKTUKa WA
yaansercsl.

4. XapakTepu3yiTe KOHIENIUN OMU3KOICHCTBHS U NanbHOIEHCTBUA. KTO M Kak co3/1aBaj TEOpHUIO
anieKTpoMarHutHoro mnoss? I[lodemy B HapoJHOM XO34HMCTBE HCHOJB3YIOT HE IOCTOSIHHBIM, a
nepeMeHHbIN TOK? CpaBHUTE TPaBUTALMOHHOE U AJIEKTPOMArHUTHOE IOJISL.

5. Kak omnuceiBaeTcsi COCTOSHHE MHKPOYAaCTHIIBI B KBaHTOBOW (usuke? Kak mnpu sToMm
OCYILIECTBIISIETCSI CUHTE3 BOJIHOBBIX M KOPIIYCKYJSpPHBIX CBOMCTB? KakoBO OTiaMuue B ONMMCAHHUU
COCTOSIHUS B KJIACCUUECKOM M KBAHTOBOM MEXaHUKe?

6. Uem otimuaercs xuBoe oT HexuBoro? OueHurte 3HaueHue oTkpelTuil JI. Ilactepa. B uem
CXOACTBA W pa3JIM4YMsl PACTEHUM M KUBOTHBIX? KakoBbl METOIbl T'€HHONW WH)KEHEPUM U YEM
OTJINYAIOTCSI €€ BO3MOKHOCTH OT BO3MOYKHOCTEN KJIACCUUECKOM CEJIEKIIUU?

7. IlosicHuTE SIBJICHHE KaTalu3a U €ro UCIOJIb30BaHue. [I0CHUTE POIb KaTAIIMTUYECKUX PEaKLUi B
KHU3HEIEATSIHOCTH OPraHU3MOB, POJIb AaHAJIOTMH MEXY KaTaau3aTopaMu U pepMeHTaMu.

8. Jlokaxxurte, 4TO MOMYJISILMS ABISETCS €AMHULEN ABoonMH. [loueMy pa3Hble OMYISILIMKU OJIHOTO
BHUJIa OTIMYAIOTCA MO 4YacTtoTe reHoB? [losicHuTe, Kak IPOMCXOAMT 3BOJIIOLUS BUAOB C TOUYKH
3peHusi reHetukd. KakoBa ponp MyTauMii M OKpYXaroUlell cpenbl B HBOJIIOLUMHM KHUBOIO?
IIponomxaercs 11 B HACTOSIIIEE BPEMS 3BOJIIOLMS YETIOBEKA KaK BUa?

9. [aiiTe HOHATHUS O TMPOCTBIX, CJOKHBIX, YCTOMYMBBIX, HEYCTOMYMBBIX, H30JUPOBAHHBIX WU
OTKPBITBIX CUCTEMAaX, 00 00paTUMBIX U HEOOPATHUMBIX IpoIeccax.

10. OnummmTe OCHOBHBIE 3Tanbl pa3BuTHs Onochepbl. Kak mpencraBnser Hayka Ha4yajao KU3HU Ha
3emne? Yem oTimyaercs 3eMHas atMocdepa oT atmocdep Apyrux miaHeT u noudemy? Ilouemy
KHU3Hb IT0Ka 0OHAPY)KEHA TOJBKO Ha Hallel riaHere?

Kpumepuu oyenxu (6 bannax):

- 5 bannos svicmagnsemcs cmyoeHmy, eciu cmyoenm 0ajl NOJiHble, PA38epHynble OMEembl HA 8Ce
meopemuyecKue 60NPOCsl, NPOOEMOHCMPUPOBAT 3HAHUE PYHKYUOHATLHBIX 803MONCHOCMEL,
MePMUHONI02UU, OCHOBHBIX IJIEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3HaHus npu
8bINOIHEHULU NPAKMUYECKUX 3A0AHUL

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

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

- 2 bannos 8vicmagisiemcs CmyoeHmy, eciu npu omeeme Ha meopemuieckue 60npocsl CMyOeHmMoM
00NYUWeHO HeCKOIbKO CYUWEeCmBEeHHbIX OUWUOOK 8 MOIKOBAHUU OCHOBHBIX noHAmul. Jlocuxa u
NOJHOMA OMeema Cmpadaom 3aMemublMy U3bIHAMU. 3amemHbl npodevl 8 3HAHUU OCHOBHBIX
Memo0os. Teopemuueckue 60NPOCyL 8 YEL10M UNOHCEHbL OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. meromces npuHyunuaibHvle OuuOKYU 8 102uKe NOCMpOoeHUs omeema Ha 60npoc;

- [ bann evicmasnsemcs cmyoenmy, eciu Omeem Ha meopemuieckue 60Npocyl C8UAeMebCnEyent O
HENnOHUMAHUU U KPAUHe HeNOTHOM 3HAHUU OCHOBHLIX NOHAMUL U Memo0o8. ObHapyicusaemcs
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OmMCymcemeue HagblKo8 NPUMEHEHUS. MeOPemuUYeCKUxX 3HAHUU NPU GbINOJIHEHUU NPAKMUYECKUX
3a0anuil.

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

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

a) Hay4YHbIe UCTUHBI HE 3aBHCAT OT MHTEPECOB OTPEICICHHBIX CJIOEB 00IIeCTBa;

0) Hay4HBIEC 3aKOHBI OTIPEIENIAIOTCS TPEOOBAHUAMHU MTPE0OpPa30BaHUs IPUPOIbI Ha O6Jaro ooOIIecTBa;
B) 3HAUMMOCTb HAy4YHBIX PE3YyJIbTaTOB OLICHUBAETCS B MOPAJIbHO-ITUYECKOM aCIIEKTE;

I') HOBBIE PE3yIbTAThl JJOJDKHBI OBITh JIOTHYECKU TIPOTUBOPEUHBHI MPEABITYIIIIM.

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

a) OTKPBITHEM 3JICKTPOMArHUTHBIX BOJH [ epiiem;

0) OTpHILIATEILHBIM PE3YJIBTATOM OIBITOB MalikenbcoHa MO ONPEIEICHUIO0 CKOPOCTH CBETA;
B) TEOpHUEH MPOUCXOKICHHUS BUJIOB IIyTeM ecTecTBeHHOro otoopa Y./lapBuHa;

r) reauorieHTpuueckor konuenuueit H.Konepuuxka.

3. Ecmecmeo3nanue omauuaemcs om namypgunocogpuu:

a) 6oJiee CI0KHBIM OOBSICHEHHUEM SIBIICHHH, KOTOPOE MPOBEPSIETCS JIOTUKOM pacCyKIACHUH;
0) ToNbKO O0JIee Pa3BUTHIM M ITUPOKUM HAOOPOM JUCIIUTIINH;

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

I') IPOBEPKOM TEOPUH ITYTEM SKCIIEPUMEHTHUPOBAHUS.

4. HnepyuanvHvle cucmembl omcyema — 3mo maxue:

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

B) TP IBWKEHHUHU KOTOPBIX HE BBIMOJHACTCS MepBbIii 3akoH HbioTOHA;

T') JBI)KEHUE KOTOPBIX MOYKHO OOHAPYXHUTh JIUILb TOYHBIMH NU3MEPUTEIbHBIMU TPUOOPAMHU.
5. 3emnro mModHcHO cuumames MamepuaIbHOL MOYKOLU 8 3A0aAYaX:

a) pacuera nepuojia oopamenus 3emin Bokpyr ComnHIla;

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) DSHEprus U SHTPOINS;

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;

6) 8 MmunyT 1 19 cexynn;

B) 5 MUHYT U 12 cexyHT;

r) 1 munyty u 45 cexyHn.

9. Kakoe u3 npugeoeHHbIX ymeepicOeHull 6epHo:
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a) TOJIBKO ra3bl COCTOAT U3 MOJIEKYII;

0) TOJBKO )KHMJIKOCTH COCTOAT U3 MOJIEKYII,

B) TOJIBKO KHUJKOCTHU 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) MOXET 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
83aumMooelicmeuamu Hauboee cyujeCmeeHHbl:

a) TOJBKO B IpeJiesiaX Pa3MepoB aTOMHOTO Spa, T.€. KOPOTKOICHCTBYOIINE;

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

r) Ipu GOPMUPOBAHUU CTPYKTYPHI TANIAKTHUK.

14. 3axon coxpanenus u npespawjeHus SHePeUul:

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

0) sBJIsIETCS BCEOOIUM 3aKOHOM ITPUPO/IBI;

B) OTpaHMYMBAET BO3MOKHOCTH YyBEIHUeHHs Ko3(duimeHTa mosie3HOro AEHCTBHS TEJIOBBIX
MaIllWH;

I') CBSI3aH C 3aKOHOM BCEMHUPHOTO TATOTEHHUS.

15. KopnyckynsapHno-601Ho6ble c80UCMBA MAMEPULL:

a) OTpakeHbl B OOHAPYKEHHOM SIBIICHUU TU(PPAKLIUHU dJICKTPOHOB;

0) BBITEKAIOT W3 MPHUHIUIA COOTBETCTBUS, TPEOYIOIIErO COBMAICHUS (U3UUYECKUX CIEACTBUN
3aKOHOB KBaHTOBOU M KJIACCUYECKOW MEXaHUKH B MPEACTHHBIX 3HAYCHHSIX TapaMETPOB;
B) CIEAYIOT U3 MEPUOINYECKOro 3aK0Ha, ycTaHOoBIeHHOTO [|.11.MenneneeBbiM;

T') HE TIPOSBISIOTCS B ABMYKCHUU 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.

Dnepeusi XumMuueckou c8sa3u onpeoensemcs:

a) SHeprueil B3auMOICHCTBHS HYKJIOHOB B SIPax aTOMOB, BXOJISIINX B MOJICKYITY;
0) cOOCTBEHHOM SHEprUelt IOKOS AJIEMEHTAPHBIX YaCTHII,

B) PHEPrUel B3aUMO/ICHCTBUEM KBAPKOB B a/IpOHAX (IPOTOHAX U HEMUTpOHAX);

I') SHEpruei 3JIeKTPOHHBIX 000JI0YEK aTOMOB M HOHOB.

18. B npoyecce pomocunmesza pacmenus UCnoib3y10m IHePUio:

a) TEIUIOBYIO;

0) XMUMHYECKUX 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 JACeTICHUS YpaHa;

0) TerutoBast SHEPTHS U y1apbl METEOPUTOB;

B) TEPMOSACPHBIC PEAKIIUU MPOTOHHO-IPOTOHHOTO ITUKJIA;

T') MOTCHIIMAIILHAS SHEPTHSI CKATHSL.

21. Asnenue pacuupenus Bcenennoii o0vacHaom npossienuem:

a) ocoOeHHOCTel HabIoAeHUH ¢ IBHXKYyIIelics BOKpyr CoJHIIa U Bpallaromieiics BOKpYr cBoeil ocu
3emnu;

0) sddexra Jlomiepa, COCTOAIIETO B 3aBUCUMOCTH YacCTOTBHI MCITYCKaeMOTO CBETa OT CKOPOCTHU
B3aMMHOIO JIBIDKEHUS HAOMIOATeNsl U UCTOYHHUKA, — CMEIIEHUU CIIEKTPATbHBIX JTHHUHA B KPACHYIO
CTOPOHY CIIEKTpa NPH yIAICHUH;

B) B3aMMO/ICHCTBHSI TAIAKTHK PA3IMYHBIX OPM B MEKTATAKTHUECKUX MATHUTHBIX MOJISX;

I') 3aKOHA COXPAHEHHUs UMITYJIbCA B OTPAaHUYEHHON U 3aMKHYTOM cTalinoHapHOW BceneHHOM.

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

a) «B 4eM OCHOBHOE€ OTJIMYHUE KUBOW MATEPUU OT HEKUBOUM U KaK MPOU3OIIET CKAYOK MEXITYy HUMHU
IIPU 3apO>KJICHUU JKU3HU?»;

0) «KaK BBIUTH U3 HKOJIOTHYECKOTO KpU3uca?y;

B) «Kak OOECTEeUYUTh YEIOBEUECTBY JOCTATOYHOE IMUTAHUE TMPH OTPAHHYEHHBIX BO3MOYKHOCTSIX
HaIlleH IIaHeThI?y,

I') «KaK U30aBUTh YEIOBEYECTBO OT OONE3HEH 7).

23. Obmen seugecms 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 JIx.YoTCcOHOM.

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

a) OpraHu3alus 3arnaca XuMHYECKOM SHEPTUU B KIIETKAX;

0) perynsius TOpMOHOB;

B) KOJAMPOBAHUE CHHTE3a OelKa;

') OpraHu3aius TPaHCIOPTa HOHOB.

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

a) COBOKYITHOCTh OcoOeil OJHOro BHJA, OOJIATAOMIMX EIUHBIM TE€HO(POHIOM U 3aHUMAIOIIUX
OTIPENICIIEHHYIO TEPPUTOPUIO;

0) COBOKYITHOCTb 0COO€H pa3HbIX BUI0B, 3aHUMAIOIINX OJHY TEPPUTOPHIO;

B) COBOKYITHOCTh 0COO€H 0JTHOTO BHJIA, 00JIAAI0IINX €AUHBIM Te€HO(DOHIOM;

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

27. llocneonee onedenenue Ha 3emne ObL1O 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 cesa3ana.

a) ¢ u3MeHeHneM pacctosinus oT CoJiHIla B TEUEHHUE TOJ1a;

0) ¢ HAKJIOHOM OCH CYTOYHOTO BpPAI[EHUsI 3eMJITH K IKIIUIITUKE;

B) C MEPUOIUYECKUMHU U3MEHEHUSIMU COJIHEYHOUN aKTUBHOCTH;

I') C IEpUOANYECKUM BIUsHUEM npuTsbkeHust JIynsl u CosHa.

29. Coznacno npunyuny Peou:

a) BCE KMBOE IPOU30LLIO IIyTEM TBOpeHus BoJiel TBopua;

0) HEeBO3MOXKHO JIOCTUYb CKOPOCTH, OOJIBIIIEH CKOPOCTH CBETA B BAKYYME;
B) B3aMMOJICICTBUE TEN OCYILECTBIIIECTCS MOCPEICTBOM TOJIEH;

T') BCE )KMBOE MPOU3OIILIO OT KUBOTO.

Kpumepuu oyenxu (6 bannax):

- 25 6annos evicmasisemcs cmyoenmy, eciu CmyoeHm 0al npaguibHvle omeemsl 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 svicmasnsiemcs cmyoeHmy, eciu CImyoeHm 0ail npasuibHvle omeemsl Ha 4-1
Mecmogvlx ONPOCO8;

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

KoHnTposabHO-0o1eHOYHBIe MaTepuabl. Bonpockl k 3auery.
1o gucuuiuiiHie KoHnenuum coBpeMeHHOro ecTecTBO3HAHMS
(HaMMEHOBAaHUE AUCITUTIIINHBI)

1. W3meHeHMsl npeAcTaBIE€HUH O BPEMEHM U IPOCTPAHCTBE IO MEPE Pa3BUTHUS HAYKH.
[lepexon oT npeacraBiaeHui kiaccuueckoi Mexanuku HproToHa K peacTaBlieHusIM DUHILTEHHA.

2. CyTp KOHLENIMM aTOMU3Ma B ee¢ pa3BUTHH. Ee CBA3b C COBPEMEHHBIMH IpOOIeMaMH
NoCcTpoeHust eauHoi ¢usnueckoit Teopuu. BemiectBo kak cucrema vactuil. [Ipobrmema mowucka
«TIEPBUYHBIX 0OBEKTOBY.

3. 3aKOHBI TEPMOAMHAMUKH M30JIMPOBAHHBIX cUCTeM. [IOHATHSA: «OJI0KEHUE PaBHOBECHS,
«TEMIIEpATypa», «BHYTPEHHSS SHEPT U, «OHTpOINHU». CBA3b S3HTPOIIUU U BEPOSTHOCTH.

4. Monstue ¢a3el u pazoBoro mepexona, mpumepsl. SABneHus nepenoca: Tudpdy3us, ocMoc.
Onumute nporece GoOpMUPOBAHUA U TIEpeIauid HEPBHOTO UMIYJIbCA IO HEHPOHY.

5. Konuenmuu Oau3KOAEHCTBHS W nanbHojAeHCTBUA. [lonepednslie, MpoI0JIbHBIE U CTOSYHE
BOJIHBI B yrpyroi cpene. Dddekr [omnepa u ero ucnosiabp3oBaHue. YTo Takoe «KOTEPEHTHOCTHY,
«PE3OHAHCY, «IIOJIIPU3ALIUAD)?

6. IlonsiTve «moJe», TEOpHs AIEKTPOMArHUTHOTO MoJid. Pa3BuTHe mpejacTaBieHuil o cBeTe.
Kak u kem ObUIO TIOKa3aHO, YTO CBET €CTh AJIEKTPOMAarHuTHas BoJHA? B uem mposBisiorcs
BOJIHOBBIE CBOMcTBa cBeTa? KakoB CIIEKTp 3IEKTPOMAarHUTHOTO U3ITy4eHuUs?

7. JIACKpPETHOCTb M HENPEPBIBHOCTb MaTepuu. B Kakux SABICHUAX IPOSBISIOTCS
KOPIYCKYIIIpHBbIE CBOMCTBa cBeTa? IIpoOiieMbl TEIIOBOTO H3IY4EHHUsS U CO3/aHHE KBAHTOBOM
TEOPHUU CBETA.
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8. IlpencraBneHuss 0 CTPOEHUU aTOMOB B CBOEM pa3BUTUU. OTKphITHE 3JIEKTpoHA. B kakoil
CTETIEHM aTOM II0OXOXX Ha CoJIHEUHyI0 cuctemy? IloHsATHE 00 SHEPreTMYecKUX YpPOBHIX U
Nepexoiax.

9. Kakue yacTuipl COCTaBIAIOT AP0 aTOMa, KaKOBbI €ro pazMepbl? [loHsTHE «3/1eMeHTapHbIE
YacTHUIIb», UX Kiaccudukanus. Kak onu uccienyiorcs? B yem cocToUT rumnoTe3a KBapKoB?

10. Iloscuure cyrs rumnote3sl Jlyn ne bpoiinsa. Kak m xem oHa Obuta SKCIEpUMEHTAIBHO
MIOATBEPXK/ICHA, KAaKOE€ 3HAUEHUE JUISl €CTECTBO3HAHMSI HMMEET MCIIOJIb30BAHME KOPIIYCKYJSPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Cneunduka MUKpOMHUpA MO CPaBHEHUIO C M3y4EHHEM Mera- U Makpomupa. Iloscuute
IIPUHLIUIIBI HEOIIPEIETIEHHOCTH, COOTBETCTBUSL, IPUUYMHHOCTHU U IOTIOJHUTEIBHOCTH.

12. Kak U3MEHWINCH CTpATETrHs NO3HAHUS U NPEACTABICHUS O CIIydallHOM M 3aKOHOMEPHOM
npu uccregpoBanus Mukpomupa? IloscHure posib npubopa B KBAHTOBON MEXaHHUKE.

13. SIBneHue paauoaKTUBHOCTU (€CTECTBEHHON M MCKYCCTBEHHOM). Peakiuu nenenus suep,
poOIEeMBl SHEPTEeTHKH, CBA3aHHBIEC C STUMH PEAKLIUSMHU.

14. Peakuuu cuHTe3a saep. VICTOUHMKM SHEPrHM 3Be3Z, HSBOJIONMS OOBIYHBIX 3BE3] H
KpacHbIX ruranToB. Ilepcniektussl 3Bostonnu CoHua.

15. Yto u3yvaer XxuMus, KaKOBbl OCHOBHBIE ATallbl €€ pa3BUTHs? PazBuTHe NpeacTaBIeHUN O
COCTaBe BEUIECTB U CTPYKType Moyekyd. [loHATHE XMMHYECKOro »3JIEMEHTa, XUMHUYECKOIO
COEJIMHEHUS, XUMUUYECKHX CBSI3€H, pOJIb SHEPTHU U SHTPOIHH IIPU 00pa30BaHUH MOJICKY.

16. Crpoenue xxuakocreil. OObSCHUTE 3HAUCHUE B KUBOW MPUPOAE OOJIBIION TEMIOEMKOCTH
BOJBI, OOJBIIOTO TOBEPXHOCTHOTO HATSIKEHUS M CBOWCTBA KamWUIApHOCTH. OcoOeHHOCTH
pacTBOpEHUs B BOJIE pa3IMYHbIX BemecTB. [ uapodmibHbie u ruaApoPpoOHbIE TPOIECCHI.

17. PacnpocTpaHEHHOCTh XMMHYECKHX 3JIEMEHTOB Ha 3emiie u B ee Ouochepe. B uem
€IMHCTBO XMMHMUYECKOIO COCTaBa JKMBBIX OPraHM3MOB M HEXHBOW INpupoabl? CTpoeHue atoMa
yrieposa U €ro pojb B JKUBOW Ipupoje. Poilb KaTaIuTUYECKUX pEaKUUN B KU3HEAECATEIbHOCTH
OpraHU3MOB.

18. Pa3Burue OMOJOrMM, MU3MEHEHHE €€ IeJIed U METOJIOB B CBSI3M C PA3BUTHEM JPYrUX
€CTECTBEHHBIX HayK. 3HAaUEHUE MOJIEKYJIIPHON OMOJIOTHUH B Pa3BUTHH HAYKU O KUBOW MAaTEPUU.

19. OcHOBHBIE MOJIOKEHUS M 3HAUYEHUE KJIETOYHOM Teopuu B pa3BuTHM Omosoruu. Kakummu
METOJIaMH yJAJOCh M3YYHUTh COCTAaB JKMBOM KJIETKHM M €€ MOJIEKYISIpHOE cTpoeHue? Onummure
(byHKIMHU KIeTOUHBIX MeMOpaH. OxapakTepu3yiTe ctpoeHue u ouosnorndeckoe 3HaueHne ATO.

20. dopmupoBanue wuzaeu ssoarouuu, teopun Jlamapka u JlapBuna. JlokasaTenbcTBa
9BOJIIOIIMM OPraHUYECKOro Mupa. Buabl M3MEHUMBOCTH, UX CXOJACTBA M OTIMYMA. ECTeCTBEHHBIN
oTOOp Kak HampaBisomui ¢akTop sBomronuu. llonaTus «momymsaumus » U «BUA». [louemy
MOMYJISILUS SIBJSIETCS €AUHULIEW SBOJIFOLIMN?

2]1. CymHOCTh MHUKpPO- M MaKpO3BOJIOLUH, NPUMEPHl ACUCTBYIOLUIMX B HUX IPOILIECCOB.
[TonsTHE O HEOJAPBUHU3ME U CUHTETUYECKON TEOPUH IBOJIIOLUH.

22. UTOo Takoe «IreH», «KOJOH», «HYKIECOTUAb», «HYKIEHHOBBIE KUCIOTHD? UTO M3yuaeT
reHeTHKa, Kak oHa pa3BuBasiack? KTo u koraa nocrpoun Moaens ctpykrypsl JIHK? PazHoBunHoCcTH
PHK, ux 3Hauenue.

23. Kak mpoucxomut nenenue kierok, sapa u JJHK? Kax mpoucxoaut OGmocunte3? Kak
pean3yeTcsi CHCTeMa BOCIIPOM3BO/ICTBA?

24. Tlonsatue «6uocgepa», ee GyHkuu U obojmouku. YueHue Bepuaackoro o ouocdepe.
OcHoBHBIE dTanbl pa3BuTus Ouocdepbl. CpaBHUTE OHMOMAcCy MOBEPXHOCTH CYIIH, TOYBBI U
MUpOBOro okeaHa. KpyroBopor BeriectB B 6nocdepe. ['MnoTe3sl mpoucxoxaeHus xuBoro. [louemy
KHU3Hb IT0Ka 0OHApY)KEHA TOJBKO Ha Hallel raxnere?

25. OxapakTepusyiiTe MOHATHS: «IKOCHUCTEMa», «OHMOTEOLIEHO3 », «IKOJOTUYECKAs HUILA»,
«OuoneHo3». UeM onpenensercss uX yCTOWYHMBOCTh, KAKUE CBSI3U CYILIECTBYIOT MEX]ly OpraHU3MaMu
B 9KOCHCTEME, KaKUMH MOJENSMHU OIUCHIBAIOT OTHOIIECHUS MEXIY TPOPHUUECKMMH YPOBHSMHU B
ouorneno3ax? I 1o6ambHBIN KOJIOTMUYECKHI KPU3UC, €T0 MPUYHMHBI U TIEPCIIEKTUBBI IPEOI0JICHUS.

26. Pacnpenenenue Ha 3emie cosiHedHOM 3Hepruu. Konuenuus xospomtonuu. CyliecTByeT
7 Hoocepa ceifuac?

19



27. Bcenennas, ee pa3Mmepbl, COCTaB W Mojenu pa3BuTusa. HazoBure smnupuueckue
MOATBEpXKAEeHUsT ~ pacmpenuss  Bcenmennoit?  YUYTo  o3HayaeT  «CTAallMOHAPHOCTBY U
«HEeCTalMOHAPHOCTH » Beenennoit? Kakue Habnronenus noarsepanin Moienb bonbioro Bapsisa?

28. TlosicHUTE, YTO TaKOE «TajaKTHKa», KakoBa uUX (opmMa u crpoeHue. ['ne HaxomuTcs
coiHeyHast cucteMa B Hamei ['amaktuke? Kak m3aMeHwnn ¢U3MYECKyi0 KapTHHY MHpa 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 TEHICHIIMS, 3aKOH KaK OTpaHMYEeHUE pa3HooOpasus. 3aKOH H
nesecoodpasHocTh. [Ipumeps! 11enecooOpa3HoTo MOBEACHUS B )KUBOM U HEXHUBOW PUPOJIE.

30. Uto Takoe «MmyTamus» W Kakue Myrtanuu ObiBatoT? Hacnemyiorcst im mpuoOpeTeHHbIe
npU3HAKU? DBOJIONMS BUIOB C TOYKH 3PEHHUS TEHETHKH. B ueM 0COOEHHOCTH OMOTEXHOJIOTHIA:
TE€HHOU U KJIETOYHON MHKEHEPHUH, UX BO3MOXHOCTH, TOCTHKEHUS U IIEPCIEKTUBBI?

31. Teocdepbl. Bo3HMKHOBEHME U 53BOJIONMS OKeaHa W aTMmocdepbl. Bo3HHKHOBeHHE
ouocdepsl, XUMUYECKas HBOJIOMS IMpeHKU3HEHHBIX (GopM. buocdepa kak ogHa m3 obomouex
3eMIH.

32. IloHsATHE O MpPOCTBHIX, CIOXKHBIX, YCTONYMBBIX, HEYCTOMYMBBIX, HM30JUPOBAHHBIX U
OTKPBITBIX CHUCTEMax, 00 OOpaTHMbBIX M HEOOpaTHUMBIX mpolieccaXx. MaKpOCHCTEeMBbl BJAIU OT
paBHOBecus. IlpuHuun JokanbHOTO paBHOBecHsd. lIOHATHE IUCCUIIATUBHOM CTPYKTYpHl IIO
N.Ilpuroxuny.

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

34. Camoopranu3anysi MaTepuu B IIPOLIECCE 3BOJIOLUM TaJAKTUK, 3Be3[, IIaHeT. [loscHuTe
npoOseMbl TPOMCXOXKJCHHUST W 3BOJIONMM Hamled IUIaHeThl. B ueM cyTh TUIOTE3 TEKTOHUKU
JTUTOCHEPHBIX IUIUT, Apedda KOHTUHEHTOB? COBpPEMEHHBIH BapHaHT THIOTE3bl MOOHIN3MA.
[TosicHuTe BBIpaskeHUE: «3eMIIsl — KUBOM OpPraHu3M».

35. DneMeHThl reoxpoHoJiornu. KoHuenum 3BOIIOIUN PaCTUTEIBHOTO U KUBOTHOTO MHUPOB
B COOTBETCTBMH C T€OXpOHOJOrmueckoi mkanoil. Ilpomecc ¢orocuHTe3a, ero 3HaueHHe s
IBOJIIOLUH.

36. KoMmbroTepsl, MaTeMaTH4YECKHE MOJIENN U HEIMHEHHBIE SIBICHUS. JuHaMu4eckuil Xxaoc u
Ooudypkauu, ITUCCUNIATHUBHBIE CTPYKTYPHI B OKPECTHOCTH TOUYKM Oudypkanuu. Maremaruyeckoe
MO/IETTUPOBAHUE OMOJIOTHYECKON IBOJIOIHH.

37. ®enomeH uenoBeka. C Kakoro BpeMEHU HauMHaeTcs yesoBeueckas ucropus? Ilossnenue
pe4H U poJib KOJUIEKTUBHBIX B3aUMOJCHCTBUMN.

38. Konuenuus stHorenesa no JI.H.I'ymuneBy. fIBneHust camoopranusany 1 UHEPTHOCTU B
(dbopmupoBaHuU YenoBeyeckoro odmiectBa. Kakue aHaioruu pa3BUTHS ’THOCOB MOYKHO IIPOCIIEANUTh
IIPU COTIOCTABIICHUHU MX C TeOpHel (ha30BBIX MEepexo10B?

39. Kak Bbl moHumaeTre mpoOJieMbl COIMANBHONW 3KOJOTHH, ITOJOTHH U COIMOOHONIOTHN?
YenoBek Kak MpeAMET OOILIECTBOBEIACHUS M ecTecTBO3HaHMsA. Koumenuus Hoochepsl 1o
Bepnanckomy. CyTb aHTPOITHOTO MPUHIUIIA.

40. CoBpeMeHHas €CTECTBEHHOHAy4yHas KapTMHa Mupa. Bblgenute poab TE€HETHKH,
KHOCpHETUKH W TcuxoaHanu3a. Kakue mapaJoKChl, OTpaHUYECHHUS M 3aTPyAHEHHS HMEIOTCS B
pazButun Hayku? IlpencraBbTe HayKy B BHJAE 53BOJIIOLHMOHHOIO Ipollecca M ONULIUTE €€
Onmukaifiiee Oymyiiee.

YuebHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0eclieYeHUue TUCIHUILINHBI
5.1. IlepeyeHb OCHOBHOM U JIONOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS THCIUIITHHBI
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Ocnognaa numepamypa

1. TymunoB B.®D. KoHuenmmu COBPEMEHHOTO €CTECTBO3HAHMA. YUEOHHK [DIEKTpOHHBIN
pecypc] / Tynunos B. @. - M.: JTamkoB u Ko, 2010 - 483 c.
JIOCTYI K TEKCTY 3JIEKTPOHHOTO HW3JaHHUS BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIMOTEUHYIO
CUCTEMY "VHuBepcurerckas o6ubnuoTexa online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KaprnenkoBC.X. KoHIenuu COBpeMEHHOTO €CTeCTBO3HAHUS [AJIEKTPOHHEBIN pecypc] : yueo.
nocobue / C.X. Kapnenkos ; C.X. KapnenkoB .— 12-e uza., nepepad. u mon. — Mocksa :
Hupexr-Menna, 2014 .— 624 c.JlocTyn K TEKCTY 3JIEKTPOHHOTO U3aHUS BO3MOXKEH depe3

DNeKTpOHHO-0MONMMOTeUHyl0 cucteMy "YHHBepcuterckas Oubnuoreka online" .—
<URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jonoanumensnuas numepamypa

1. TI'pymeBunkasT.I". KoHmenmmu coBpeMeHHOTO €CTECTBO3HAHUS [IIEKTPOHHBIN pecypce] : yueo.
noco6ue / T.I'. I'pymeBurkas, A. Cagoxun .— 4-e u3., nepepad. u gomn. — MocCKBa :
Hupext-Menua, 2014 .— 480 c.JlocTyn K TEKCTY 3JEKTPOHHOTO M3/1aHUS BO3MOXKEH UEPE3
DneKTpOHHO-0MOIMOTeUHYIO crucTeMy "YHUBepcuTeTckas Oubanoreka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. Uxonnukosa H.M. KoHuemnmuu coBpeMEHHOTO €cTeCTBO3HAHU. YueOHoe nmocodue
[Dnextponnsblit pecypc] / UkonnukoBa H. 1. — M. : FOnuTH-/lana, 2012 .— 288 c.[locTym k
TEKCTY 3JIEKTPOHHOTO U3JJaHUs BO3MOXKEH Yepe3 DIEeKTPOHHO-OUOINOTEYHYIO CUCTEMY
"VHuBepcurerckas oubnuoreka online".— <URL:http://www.biblioclub.ru/book/115158/>.

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

Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKAUMOHHON cetu «UHTEepHeT»,
He00X0AMMOii 11l 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

1) www.edu.ru/modules.php

®enepanbHbIi 00pa3oBaTeIbHbIN MOpTA

Karaior o0pa3oBaTeNbHBIX ~HMHTEpHET-pecypcoB. HopmaTHBHBIE JOKYMEHTBI  CHUCTEMBI
oOpazoBanusi.  locymapcTBeHHblE — OOpa3zoBaTelbHBIE  CTaHAAPTHL.  By3bl,  TEXHUKYMBI.
JlucraHnnoHHOE 0OyUeHUE.

2) Karasnor Hay4HBIX pecypcoB

CoOpaHue CCBUJIOK Ha CalWThl COJEpXKallMe KHUTHM M CTaThbU ITI0 €CTECTBEHHOHAYYHBIM
aucuuIuiiHaM. Pa3nensl: MaremaTtuka u Gusuka, nudposas 00pabOTKa CUTHAIOB, PAJHOTEXHUKA U
AIIEKTPOHUKA, OUOJIOTHS, XMMHUSI, aCTPOHOMHUSL, TporpammupoBanue. OcHoBHbIE pazensl: CpeacTsa
noncka HaydyHoil wuH(popmanmu B Internet; Hayunas nurtepatypa B uHTepHer; Henuneiinas
nuHamuka; HelipoHHble cuctembl; UUCIIEHHBIE METOBI.

3) DjVu BUBJIMOTEKN

[Tepeuens 6ubmmoTex DjVu o HampaBiaeHUsAM: €CTECTBEHHOHAYYHbIE, TEXHUUECKHE, TPOUHE.
Allbest.ru. ITepeyens OHONMMOTEK IO PA3IUYHBIM HAIIPABJICHUSIM.

6.MaTepuajbHO-TeXHUYecKasi 0a3a, He00XoAUMAs VISl OCYLIECTBJIEHHS 00pa30BaTeIbLHOI0
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Konnenmun
COBPEMEHHOT O
€CTSCTBO3HAHUSA

1. yueOHas
ayauTopust s
NpoOBe/ieHUs] 3aAHATHI
CEMHHAPCKOr0 THIIA:
aymuropuss  Ne 405

(xumdak KOpITYC),
ayUTOopuUs Ne 311
(xumdak KOpITYC),
ayUTOpUs Ne 310
(xumdak KOpITYC),
ayUTOopuUs Ne 305
(xumdak KOpITYC),
aymuropuss  Ne 001
(xumdak KOpITYC),

aymuropuss  Ne 002
(xumak

KopIyc),aynuropus  Ne
006 (xumpak kopmyc),
aymuropuss  Ne 007
(xumcak

KopIyc),aynuropus  Ne
008 (xumdaxk kopryc).

2. yueOHas
ayauropusi s
NpOBe/IeHUsI
rPYNNOBBIX u
WHIUBUY ATBHBIX
KOHCYJILTAIUIA:
aymuropuss  Ne 405
(xumdak KOpIyC),
ayIuTOpUsL Ne311
(xumdak KOpIyc),
aymuropust  Ne 310
(xumdak KOpIyc),

aymuropuss  Ne 305
(xumak koprryc).

3. yueOHas
ayauTopust s
TEKYIIEro KOHTPOJs
U NPOMeKYTOYHOMN

aTTecTalUuU:

aymuropus  Ne 405
(xumdak KOpIyC),
ayauTopus No311
(xumcak KOpIyc),
aymuropuss  Ne 310
(xumcak KOpIyC),

aymuropuss  Ne 305
(xumak koprryc).

4. nomemeHUst
st
CaMOCTOATEIbHOM
padoThI:
yuTaIbHBIA 3am No 1
(TmaBHBI  KOpIIYyC),
YUTAJIbHBIN 3a;m No 2
(buzmat KOpIyC-
yueOHOe), YU TaTIbHBINA
3ai Ne 5
(TyMaHUTapHBIIT

Aynutopust Ne 405
VYuebHas MeOeb, y49eOHO-HAT IS HEIC
JIOCKa,HOYTOYK,MyJIbTHMEANA-IIPOEKTOP
MitsubishiXD3200U, 9KpaH C
300*400cMmSpectraClassic.
Aynuropus Ne 311
YueOHast Mebenb, y4eOHO-HATISAHBIE TOCOOUS, JOCKa,
HOYTOYK,mpoekTop  MitsubishiXD600U, 9KpaH €
anexTporpuBoaoM Projecta 183*240cmMattewhite.
Aynutopust Ne 310
YueOHast MeOenb, y4eOHO-HATIISAHBIE TOCOOUS, JOCKa,
HOYTOYK,MYJIbTHMEIHA-TIPOESKTOP MitsubishiEW230ST,
skpaH HacTeHHbIH ClassicNorma 244*183.
Aynutopust Ne 305
YueOHast MeOenb, y4eOHO-HATISAHBIE TIOCOOMS, JOCKa,
HOYTOYK,MYJIbTHMEUA-TIPOSKTOP MitsubishiEW230ST,
skpaH HacteHHBIH ClassicNorma 244*183.
Aynutopus Ne 001
VYuebnast Mebernb, yaeOHO-HAIIIJHbIE TOCOONS, TOCKa.
Aynutopust Ne 002
VYuebHnast Mebelb, yaeOHO-HATIIIJHbIE TOCOONS, TOCKa.
Aynutopust Ne 006
VYuebHnast Me0elb, yueOHO-HAIIJHbIE TOCOONS, JOCKa.
Aynutopust Ne 007
VYuebHnast Mebelb, yueOHO-HAIIAJHbIE TOCOONS, TOCKa.
Aynutopust Ne 008
VYuebHast Mebelb, yaeOHO-HAIAJHbIE TOCOONS, TOCKa.
Ynrtanbuslii 3a1 Ne 1
Hayunslit u yueOHblli ¢ona, HayuHas mnepuoamka, [1K
(MOHOOJNIOK) - 3 mT., HeorpaHmdeHHbIH noctyn k OBC u
B/1; xomuuecTBO OCaI0YHBIX MecT — 76.
YnrtanbHsblii 3a1 Ne2
Hayunslit n ydeOHbIM QoHI, HayuHas mnepuoauka, [IK
(MOHOOJIOK), MOJKIIOYEHHBIX K ceTh MHTepHer, — § miT.,
HeorpaHuueHHblii jgoctyn k OBC wu BJI; xomuuectBO
rocao9HbIX MecT — 50.
YuraabHbii 321 Ne 5
Hayunblii u yueOnblli ¢ona, HaydHas mnepuoamka, [IK
(MOHOOMOK) - 3 1T, HeorpanuueHHbIH goctyn k OBC u B/I;
KOJIMYECTBO MOCAIOYHBIX MeCT — 27.
YuraabHbii 321 Ne 6
Hayunslii u yueOnblli ¢ona, HaydHas mnepuoamka, [IK
(MOHOOMIOK) - 6 1T, HeorpanuueHHbIH goctyn k OBC u B/I;
KOJIMYECTBO nocaouHbIx Mect — 30.
YuraabHbii 321 Ne 7
Hayunblii u yueOHblli ¢ona, HayuHas mnepuoamka, [IK
(MOHOOJIOK) - 5 T, HeorpannueHHsIH qoctyn k OBC u B/l;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.
JladopaTopus Ne 206
YuebHass MeOenb, yaeOHO-HATTISAHBIC TTOCOOMS, MEIIamKa
marHuTHass ~ EcoStir  (1.51,300-200006/mMuH, iathopma
nmuaM. 120mMm,6e3 HarpeBa), Memaika MarautHas [13-6110
(mo 1m, ¢ momorp. 120C), memranka marautHas [129-6110
(mo 1m, ¢ momorp. 120C), memanka marautHas [19-6110

mocoowus,

QJICKTPOIPUBOIOM

(mo 1m, ¢ momorp. 120C), wMmemanka MarHUTHas C
nonorpesom  I[123-6110M, Memanka MarHuTHass C
TIOI0TPEBOM I[13-6110M, MHKPOCKOTI,
MHOTO()yHKIIMOHAJIBHOE YCTPOUCTBO KyoceraFS-

1030MFP, noyt6yx HPPavilion, mpoexrop BenQMP612C,
noyroyk HP 6820sT2370 17 WXGA, wmonutop 19"
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KOPITYC), YU TaTbHBIH
3am Ne 6 (yueOHbIi
KOPITYC), YA TaTBHBIH
3ai Ne 7
(TyMaHUTApHBIH
KOpITyC),J1a00paTopust
Ne 206 (xumcaxk
KOpITYC),

nmaboparopust Ne 209
(xumpak  kopmyc),
naboparopust Ne 419
(xumdak xopmyc).

5. lTomemenne s
XpaHeHUus "
NpoGHIAKTHYECKOT 0
00CIy;KMBAHUS
yueOHoro
o0opy10oBaHus:
nmaboparopust  Ne
(xumdak xopmyc).

013

Samsung 931BWSFVTFT, cucremusbiii 610k IntelCore B
komruiekTe, maMate NransTS 4G, cryn UCO/4epn/ (6miT.),
noytoyk ASUSK52JE 15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

JlaGopaTopust Ne 209
VYyeOHas MeOeIb, y4eOHO-HATIISTHBIC rmocoowus,
KOMITBIOTEp B cocTaBe: cucteMubli 610k DEPO460MD/3-

540/T500G/DVD-RW, MOHHTOD 20" Samsung,
MHOT0() yHKIIMOHAJIBHOE YCTPOMICTBO
(mpuntep/konmp/ckanep)  FS-1030  MFR,  npunrep

Ja3epHbIi MOHOXpOMHBIM SamsungML-3310D, Opudunr
npucraBka, kpecio «IIpectmx», TymO0ouka MOOWIBHAs,
cryn "IIpectrx", CTOI MUCHM., CTOI MUCHM., cTyr UCO

JlaGopaTopust Ne 419
VYueOHast MeOerns, y4eOHO-HaTJIsITHbIE mmocoous,
MHOTO() yHKIIMOHAJIEHOE YCTPOHCTBO HPLaser,

IUIAHIIeTHBIH KommbioTep AppleiPad 64 GBWi-Fi +3G
Uepnbiit A4-1.00ITw,64I'5 ¢ yexsioM, KOMUPOBAJIBHBIN
anmapar, KOIMPOBaJIbHBIH ammapar
JlabopaTopust Ne 013

Kommekr mebenmn BHP, Becst GR-120 (120r*0,1mr)
BHYTp. KanuOpoBKa, c moBepkoi, meHtpudyra OITH-8,
MHoroyHknuoHansHoe —ycrpoiictBo HPLaserJetM1536
DNFMFP (CE538A)128mb, snektpornTka
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ITpunoxxenne Ne 1

Maket paboueil mporpaMmmsl

MHWHOBPHAYKU POCCHUN

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 TUCHUNIINHBI

O6mas tpynoemkocts auctuiuinibl (3ET / yacoB) 2[72

Cemectp 2

Y4eOHbIX 4aCOB Ha KOHTAKTHYIO paboTy C MPEernoaaBaTesIeM: 32,2
JEKUUN 16
PAKTUYECKUX/ CEMUHAPCKUX 16
712a00paTOPHBIX -
KOHTPOJb camocTosTenbHol paboTsl (KCP)

Apyrux (TpynroBas, MHIUBUAyaIbHAst KOHCYIbTALUS U UHBIE BUIBI

y4eOHOIl 1eITeTbHOCTH, IPEAyCMaTPUBAIOIIUE pabOTy 00yJArOIIUXCS C

npenogasatesnem)DKP 0,2

VYueOHBIX 4aCOB HA CaMOCTOSTENbHYIO padoTy oOydatoruxcs (CP)

BKJIIOYas MMOATOTOBKY K 9K3aMeHY/3a4eTy 40

dopma(bl) KOHTPOJIS:
3auer 2 cemecTp
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OcHOBHAA "

®opma TeKkymero

®opMa U3ydeHuss MaTepUaIOB: JICKIUHU, IPAKTUYECKUE AOIOJTHUTECIbHAA 3anaHus 110 y Cﬁgg;g;g;ﬂ
No Tewa n ConeoRame 3aHSATHSL, CEMUHAPCKHE 63aH5ITI/I5I, nabopaTopHbIe pabOTHI, mTeparypa, CAMOCTOATENBHOM |  (KOJTOKBHYMBL,
/o p camMoCTOsITENIbHAs paboTa U TPYAOEMKOCTb (B Yacax) peKOMeHayeMas paboTe KOHTDOJIBHBIE
CTY/IeHTaM
CTYICHTOB 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. MeTonoorus, 9 2 5 0.1 1,2 Hanucars
COCTaBHbBIC YaCTH U .01, 2,3 pedepar.
3TaIbl pa3BUTHS [ToaroroBuThCS K
€CTECTBO3HAHUSI. orpocy.
IToHATHA pOCTpaHCTBA,
BPEMEHHU M MaTEepUH
2. | Tema 2. Monenu 13 4 5 0.n.1,2 Hamnucars
KITACCHYECKOTO A 1,2, 3 pedepar.
€CTECTBO3HAHUSA U [TonroToBUTHCS K
3aKOHOMEPHOCTH orpocy
PUPOIBI
3. | Tema 3. BepostHocTHBI | 14 2 10 0.n1.1,2 Hanucarp
MUD, ONIHCaHHE 1,23 pedepar.
MPOLIECCOB [ToaroToBuThCs K
orpocy
4. | Tema 4. 3akoHsl | 18 4 4 10 0.1.1,2 Hamnucatb
somonu.  OTKpBITHIE Tl 2,3 pedepar.
CUCTEMBI u R [ToaroroBuThCs K
CaMOOpraHu3aIus orpocy
5. | Tema 5. EcrectBo3nanue | 18 4 4 10 0.1.1,2 Harmmcars
Y pa3BUTHE LIUBUIU3ALNHI M. 1,2,3 pedepar.

IloaroroBuThCA K
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orpocy

Bcero gyacos:

72

16

16

40
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PedTHHI IJIaH JMCIIUIIIIHHDI

KoHlenuuu cCOBpeMEHHOr0 eCTECTBO3HAHMS

Hanpasnenne 04.03.01 Xumus
kypc |, cemectp 2

ITpunoxxenne Ne 2

Bujabl yueOHoii tessTeibHOCTH | bannsa Hucno bamnbt
CTYJAE€HTOB KOHKpPeETHOE 3aJLaHIH 33 MuHHUMaIbHBIHA MaxkcuManbHbII
3ajaHue ceMecTp
Mopyas 1
Texymuii KOHTPOIb
1. KonTponpHas padora 5 5 0 25
Py0e:kHblii KOHTPOIb
1. Pepepar 25 1 0 25
Bcero 50
Mopyas 2
Texymuii KOHTPOIb
1.KonTponbHast pabora 5 5 0 25
Py0e:kHblii KOHTPOIb
1. Tecr 25 1 0 25
Bcero 50
IHoompureabHbIe HaIbI
1. Crynenueckas onuMmIuaga 0 5
2. Ilyonukanus crarei 0 3
3. Yuactue B KOH(pepeHIUn 0 2
Bcero 10
ITocemaemocTs (0a/yIbI BBIYUTAIOTCS M3 001Iell CyMMBbI HaOpaHHBIX 0aJ1710B)
1. TlocemieHne TEKIMOHHEIX 3aHATUH —6
2. Tlocemenue 1a00paTOPHBIX 3aHATHI 0 =10
HToroBblii KOHTPOJIb
1. 3auer 0 0
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