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1. TACHOPT
®OH/JIA OLIEHOYHBIX CPEJICTB
0 JUCIHUILINHE

«KOHH@HHI/II/I COBPEMCHHOI'O CCTCCTBO3HAHU»

HAaumeHoearue ()ucuunﬂqul

1.1. OcHoBHbI€ cBeIeHUs O AUCHUTIUHE
OOmas TPyIOEMKOCTh JHUCHUIUIMHBI COCTABJIICT 2 3adeTHbIC CAUHMIBI (72
aKaJCMHYCCKHX Yaca).

Ounas ¢popma 00yueHuUs

TpynoemMkocTs,
Bun paboTbt aKaJICMUYECKHX YacOB
2 ceMecTp BCETO
O0mas Tpy10éMKOCTH 72 72
KonrakTHas pa6ora: 32 32
Jlexumu (JI) 16 16
[Tpaktnueckue 3anstus (I13) 16 16
KoHTpoub - -
[TpomexyTouHas arTecTanus - -
CamocrosiTeibHas padoTa: 40 40

- KOHMPOAbHASL paboma - -
- Hanucanue pegpepama (P);

- camocmosimenbHoe u3yyeHue pazoeos. 40 40
Pasoen 1. 20 20
Pasoen 2. 20 20

- camonoo2omoska (npopabomxa u
no8mMopeHue JeKYuOHH020 Mamepuaia u
Mamepuana yueOHUK08 U y4eOHbix nocoouil,

- 10020MOBKA K NPAKMUYECKUM 3AHAMUSIM. 40 40
Bu/J HTOroBOro KOHTPOJIAA: 3a4eT

OuHo-3a04yHas popma oOydeHuUs
OOmiasi TPyIOEMKOCTh IHCUUIUIMHBI COCTABJISIET 2 3a4eTHBIC EAUHMIBI (72
aKaJeMHYECKHX Yaca).

TpynoemkocTs,
Bun pabotsr aKaJIeMUYEeCKHUX YacoB
3 cemecTp BCETO

OO6u1asi TPy10€MKOCTh 72 72
KonTakTHas padora: 26 26
Jlexmmm (J1) 14 14
[Tpaktuueckue 3arstus (I13) 12 12
KoHTpoib - -




IIpomMexxkyTouHas arrecrauus - -

CamocrosiTesbHast padora:

- KOHMPOAbHASL paboma - -
- HanucaHnue pepepama (P);

- camocmosimenbHoe u3yyeHue pazoenos. 46 46
Pasoen 1. 23 23
Pasoen 2. 23 23

- camonoo2omoska (npopabomxa u
no8mopeHue 1eKyuoHH020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHblX nocoouil, 40 40

- N0020MOBKA K NPAKMUYECKUM 3aAHAMUAM.

Bujg uTorosoro KOHTPOJISA: 3a4€T

3aouHas hopma oOyueHus
OOmiast TPyIOEMKOCTh JMCHIUIUIMHBI COCTaBIsET 2 3adeTHble eauHuibl (72
aKaJCMHUCCKHX Yaca).

TpyrnoeMKOoCTb,
aKaJIEMUYECKHUX YacOB
Bun paGoThl
1 cemectp BCET0

O0mas Tpy10éMKOCTH 72 72
KonTakTHas padora: 8 8
Jlexmmm (JI) 4 4
[Tpaktueckue 3anstus (I13) 4 4
KoHTpoub 4 4
[TpomexyTouHas arTecTanus - -
CamocrosiTeibHas padoTa: 60 60

- KOHMpObHAsA paboma 4 4
- HanucaHnue pepepama (P);

- camocmosmenbHoe u3yyeHue pazoeios: 60 60
Pasoen 1. 30 30
Paszoen 2. 30 30

- camonoo2omoska (npopabomia u
no8mMopeHue JeKYuOHH020 Mamepuaia u
mMamepuana y4eOHUKo8 u y4eOHbulx nocooull, 60 60

- N0020MOBKA K NPAKMULECKUM 3AHAMUSIM.

Bu HTOroBOro KOHTPOJIAA: 3a4eT




1.2. TpeGoBaHus K pe3yJbTaTam 00y4eHHs 10 AUCHUILIMHE, (POPMBI X

KOHTPOJIA U BUABI OHCHOYHBIX CPEACTB

J/IneBHOE OTACICHHE

Ne Kontpommpyemsie Wnnexc O1eHOYHBIE CpEACTBA Cmoco6
/n MOZYJIH, Pa3Jebl KOHTPOJINPYEMOH HaMMEHOBaHUE NeNe KOHTPOJIS
(Tembl) KOMITETCHITHH 3aTaHui
IUCUUITIAHEI (v e€ JacTn)
Moayas 1
1. Tema 1. Mukpo- , Makpo- 1 OK-1, VYcTHsIit onpoc 1-6 YcTHO
MeTa- MUPBL. OIIK-5,
IK-2.
2. Tema 2. TIpocTpaHCTBO-BpEMSL. OK-1, YcTHBIH onpoc 7-15 VYerro
CHUMMeTpHst ¥ 3aKOHBI OI1K-5,
COXpaHEHHUSI. [IK-2.
3. Tema 3. Tllopamok wu OK-1, VCTHBIH ompoc 16-18 VerHO
OecropsIoK B IPUPOJIE. OIIK-5,
ITK-2.
4. Tema 4. Jlumamuueckue u OK-1, VeTHBIH onpoc 19-23 VerHO
CTaTUCTUYCCKHC OHK'S,
3aKOHOMEPHOCTH B TIPHPOJIE. MK-2.
Moayas 2
5. Tema 5. XuMHu4YeCKHE CHCTEMBL. OK-1, YcTHBI onpoc 24-26 YcTHO
CTpoeHHUE 1 COCTOSHHS OIIK-5,
BEILIECTBA. IK-2.
6. Tema 6. ®yHIaMeHTANBHEIC OK-1, YcTHBI ompoc 27-30 YcTHO
B3aHMO/ICHCTBYS. OIIK-5,
I1K-2.
7. Tema 7. Ku3Hb Kax OK-1, VYcTHbIH onpoc 31-36 YcrHO
IUIAaHETapHOE ¥ KOCMHYECKOe
SIBJ'IGHI/IGI.)PaSBI/ITI/Ie JKU3HU Ha OLIK-5,
3eMJIe ¥ DBOJIFOLIMOHHAS TEOPHS [K-2.
8. Tema 8. EcrecTtBo3Hanue n OK-1, YcrHbIH onpoc 37-41 YcrHO
COBpEMEHHAsI Hay4YHas
MCI[II)/ILII/IHa. ECTG(}:,TBOSHEIHI/IS u OIIK-5,
HCUXOJIOT S [K-2.
OuHo-3a04Has ¢popma
Ne KonTtpommpyemsie Wnnexc Or1eHOUHBIE CPEACTBA Croco0
/i MOJYJIH, Pa3elibl KOHTPOJIUPYEMOI HAaUMEHOBaHHE NoNe KOHTPOJIS
(Tembl) KOMITETCHITVH 3a/IaHui
JUCUMIUIAHBI (wn e€ JacTh)
Moayas 1
1. Tema 1. Mukpo- , Makpo- u OK-1, YcrTHbI# onpoc 1-6 YcrHo
Mera- MUpHI. OIIK-5,
ITK-2.
2. Tema 2. IlpocTpaHCTBO-BpEMSI. OK-1, YcrHbI# onpoc 7-15 YcrHO
CuMMeTpHst ¥ 3aKOHBI OIIK-5,
COXpaHCHHUSI. IK-2.
3. Tema 3. TMopsnok u OK-1, YcTHbIi onpoc 16-18 VYerHo
OeCIOpSI0K B IPUPOIE. OIIK-5,
IK-2.
4, Tema 4. JlMHaMUuYeCKueE H OK-1, VYerHblit onpoc 19-23 YcTHO
OIIK-5,




CTaTUCTUYECKHE
3aKOHOMEPHOCTH B TIPHPOJIE.

IK-2.

Moayas 2
5. Tema 5. XuMHYeCKHE CHCTEMBI. OK-1 YcTHsIit onpoc 24-26 YcTHO
CtpoeHue 1 COCTOSIHUSA OI1K-5,
BEILIECTBA. IK-2.
6. Tema 6. @yHIaMeHTANBHEIC OK-1, YcTHBI ompoc 27-30 YcTHO
B3aMMO/ICHCTBHSI. OIIK-5,
I1K-2.
7. Tema 7. XKuzHb Kak OK-1 YcrTHbIH onpoc 31-36 YcrtHO
IUTAHETAPHOE M KOCMUYIECKOE T
sBIeHue. PasBuTHe XKU3HN Ha O&KZS’
3eMJIe ¥ SBOJIIOLIMOHHAS TEOPHS -
8. Tema 8. EcrecTBo3HaHHE U OK-1 YcTHBI ompoc 37-41 YcrHO
COBPEMECHHAsI HAy4YHas T
menunuHa. EcrecTtBo3HaHue u OI_E<K251
TICUXOJIOT'Us. -
3aouHoe oTae/IeHUE
No KonTponupyemsie HNnpexc O1ieHOYHBIE CPEJICTBA Croco0
/I MOJYJIH, Pa3elibl KOHTPOJUPYyEeMOH HAaUMEHOBaHHE NoNe KOHTPOJIS
(Temsr) KOMIIETCHIIUH 3alaHui
UCUUIUIAHEI (wn e€ JacTh)
1. Tema 1. Mukpo- , Makpo- 1 OK-1, [MucemenHas pabota 1-6 [MucemeHHO
Mera- MUpBI. OIIK-5,
I1K-2.
2. Tema 2. IIpocTpaHCTBO-BpEMSI. OK-1, [TucemenHast paboTa 7-15 ITuceMeHHO
CuMMeTpHsl U 3aKOHBI OIIK-5,
COXpaHEHHsI. K-2.
3. Tema 3. [Tops ok u OK-1, IMucbmenHast padbota 16-18 [MucemenHO
OecropsI0oK B IPHPOJIE. OIIK-5,
IK-2.
4. Tema 4. [Iunamuueckue u OK-1 [MucbmenHast paboTa 19-23 IMruceMeHHO
CTaTUCTUYECKHE OHK-é
3aKOHOMEPHOCTH B TIPHPOJIE. TK-2 ’
5. Tema 5. Xumu4eckue CHCTEMBI. OK-1 YcTHBIM onpoc 24-26 YcTtHO
CTpoeHHUEe 1 COCTOSHHMS OHK—é
BEILIECTBA. IK-2 '
6. Tema 6. ®yHIaMeHTANBHEIC OK-1, YcTHEI ompoc 27-30 YcTHO
B3aHMO/ICHCTBYS. OIIK-5,
ITK-2.
7. Tema 7. XKuzHb Kak OK-1 VYcrHbIi onpoc 31-36 YcrHO
IUIaHETapHOE ¥ KOCMHYECKOe OIIK-5,
siBJIeHUe. Pa3BuTHE )HU3HU HA TK-2
3eMJIE M 3BOJIIOIIMOHHAS TEOPHUsI -
8. Tema 8. EcrecTBO3HaHHME 1 OK-1 VYcrHbIi onpoc 37-41 YcrHO
COBpEMEHHAs Hay4Has OIIK-5,
MenunuHa. EctecTBo3Hanue n TTK-2

TICUXOJIOTHs.




1.3. Tloka3zarenn W KPpHTEpHH ONpeaeJeHHs] yPOBHS c)OPMHPOBAHHOCTH KOMIIETEHIIHIA

Ne Wunexc YpoBHH cHOPMHUPOBAHHOCTH KOMIIETCHIIUN
/i1 | KOMIIETE HenocraTounsrit VY 10BIEeTBOPUTENBHBIN bazoBwrit TToBBIIICHHBII
130005051 (1OCTaTOYHBIIA)
1. OK-1 OtcyTcTBHE TPU3HAKOB Oo0yuarommuiics Y obyuaromerocs Obyuarommiicst
YIOBJIETBOPUTEIHLHOTO JAeMOHCTPHPYET BBIPAGOTAHO OTJIMYHOE 3HAET
YPOBHS ciaboe 3HaAHHE XopolIee 3HAHHE OCHOBHEIE
JAHAMUYECKUX JTHHAMUYECK 3aKOHOMEPHOCTH
W CTAaTUCTUYECKHUX X U CO3/IaHHs 1
3aKOHOMEPHOCTEil B | cTaTHcTHuecKux | (QYHKUMOHMpOBAHUs
npHpo/Ie. 3aKoHOMepHOCTeH |  MH(OPMAIHOHHBIX
HaoJ/ronaercs B IIpUPO/IE. NPOTIECCOB B
po¢eCCHOHATBHOM
ci1aboe ymenue JeATEIEHOCTH.
OPHUEHTUPOBATLCS B JlemoncTpupyer
CHCTEME yYBepeHHOe YMeHHe Boipacorano
duocodekoro OPUEHTHUPOBATHCS yeToifmBoe
3HAaHHS KaK B cncreme yMeHHe
11€I0CTHOTO bunocoderoro | e yryposarses B
npejcTaBIeHus 00 SHaHM Kak cucreme
OCHOBAX [EI0CTHOTO dunocodckoro
MHPO3JIaHHS U HPEACTABICHHA 3HAHUS KaK
HepCIeKTHBAX 06 ocHoBax EI0CTHOTO
pasBUTHS MHPOSIAHHA M| pencrapnenns 06
IJIAHETAPHOTO TIEpCIeKTHBAX OCHOBAX
commyma. passuTHA MHPO3/aHHs 1
OGyuaemblii BiajeeT TUTAHETapHOTO TIepCIeKTHBAX
Ha J0CTATOYHOM conuyma. pa3BUTUA
HaBbIKAMH Alemonctpupyer TJIAHETAPHOTO
bunocodckoro Xopoluee BJa/ieHHe J——
HaBBIKaMH cOopa u
agajinsa 0GpaGoTKH JdemoncTpupyer
Pa3IMYHbIX TUIIOB sdopMarm, OTJINYHOE BJIa/IeHHE
MUPOBO33PCHU, UMEIOIIEN 3HAYCHUE HaB]zgaMH cbopa n
IUISL peas3atiuu paboTicu
MPaBOBBLIX HOPM HH@OEMaHHH’
HMEOIIeH 3HaYCHHe
VIS pean3aryu
NPaBOBBIX HOPM B
COOTBETCTBYIOIIHX
chepax
npohecCHOHATBLHON
JeATEIEHOCTH.
OIIK-5 | OrcyrcrBue npu3HakoB | Ofy4arwmuiics umeer | Jlemoncrpupyer JemoHcTpHpYyeT
YIOBJICTBOPHUTEIBHOTO npeiCTaBIEHHE O HeNoJHOe 3HAHHe Xopoiuee 3HAHUE
YPOBHA Jlornueckom OCHOBHBIX OCHOBHBIX
H3J105)KCHUHN 3aKOHOMEPHOCTE | 3aKOHOMEPHOCTEH
TEOPETUYECKOTO Wu u
Marepuaia (hyHIaMeHTaIbH (dyHIaMEHTATBHBI
Ymeer B BIX MOHATUHN X HOHATUHN
MHHHMAILHOH Mepe COBPEMCHHOTO COBPEMCHHOTO
paboTats ¢ €CTECTBO3HAHUS €CTECTBO3HAHUS
OCHOBHBIMU OGyuaromuiics JemoHcTpupyer
(PYHJIaMeHTaHBHHMEI ymeer Xopouiee yMeHue
HOHATUAMH yueOHOM HCIOIL30BATE OCHOBHBIE 3HaHUs
JUCHIUIUINHBL. OCHOBHEIE (dhyHIaMEHTATBHBIX
Buaxeer SHAHUS €CTECTBEHHOHAYIH
nepBHYHBIMH dynnamentanpy | bIX KOHUCIIIA HpH
HaBBIKaMH paboTBI ¢ BIX peleHIH
YMCHHSIMH, €CTECTBCHHOHayu | [IPUKIIAHbIX 3a/a4.
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HEOOXOTUMBIMHU ISt HBbIX KOHI_ICHLII/Iﬁ I[eMOHcrpnpyeT

YCBOCHHUS 3HAHUN U IPH PEICHUH OTJIMYHOE BJIaJICHUE
YMEHHUI, TIPHKJIAHBIX C YMEHUSMH,
HEO0OXOIUMBIX €Tr0 3a/au. HEOOXOTUMBIMU IS
poeCCHOHATBHOM YCBOEHUS 3HAHUH U
JIeATEIIbHOCTH YMEHHUH,
HEOOXOIUMBIX €TO
HemoncTpupyer podeCCHOHANBHOM
caadoe BJIaICHUE IEeATEIIBHOCTH

HaBBIKAMHU pabOTHI
C YMEHHSIMH,
HEOOXOANMBIMH
JUISl YCBOCHHMS
3HAHWW U YMEHUH,
HEOOXO/IUMBIX €T0
npodeccHOHATBHOM
JIESITEIIbHOCTH

2. KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbBI OLIEHKHN
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3ymwuue 3ranbl GopMUPOBAHHA KOMIIETEHIMI B IIpoLecce
OCBOCHMS MTUCHUIUINHBI «KOHIENIHUU COBPEMEHHOI0 eCTeCTBO3HAHM S »

IlepeyeHb IMCKYCCHOHHBIX TEM VISl KPYIJIOT0 CTOJIA
(nMcKyccuu, MoJIEMUKH, TUCITYTA, 1€0aTOB)

. BBenenne. EcrecTBeHHOHayuHass U TyMaHUTapHasi KyibTypa. HayuHbiii mMeton
NO3HaHUA npupoxsl. [laHopama COBpEMEHHOIO €CTECTBO3HAHUSA W TEHICHLNH
€ro Pa3BUTH.

. YemoBeKk Kak OCHOBHOM MacmITaOHbIA (AKTOp MOJpa3/ieIeHUusl €IUHOTrO
¢dusnueckoro Mupa Ha MOAMUPEI. Y CIOBHOCTh TAKOTO MOIPa3IEICHUSI.

. XapakTepHbIe MPOCTPAHCTBEHHBIE PACCTOSHUS IS MUKPO-, MAKpO- U Mera-
MUpPOB. CTPYKTYpHBIE YPOBHU OPTaHU3aLA MAaTEPHH.

. Ilo3HaHue 4eI0BEKOM OKpPY’KAIOLIEro MUpa Ha IPUMEPE paClIMPEHUs 3HAHUM O
dbopme 3emin, yerporictBe COTHEYHON CUCTEMBI.

. Paboter T'amunes, Komepuuka, Kermepa, HbloToHa - OCHOBOIOJIOKHHUKOB
HeOecHON MexaHuku. MiutrocTpanuss HaydyHOro METOJla MCCIEAOBaHUS Ha HX
npuMepax: HaOJIIOJIeHUs, UX aHaJu3, MOJyYyeHUEe 3aKOHOMEPHOCTEH, COo3JaHue
Ha UX OCHOBE MOJIENH, €€ IpoBepKa JJIsl OObSICHEHUS CYUIECTBYIOIIUX TaHHBIX,
MOTIBITKA TIPEJICKa3aHus U MX MPOBEPKa Ha 0a3e HOBBIX HAOJIONCHUI, UX aHAIIN3
Y KOPPEKTHUPOBKA MOJENH U T.J.

. HeoOxomumocTh omnpeneneHus 00J1acTU MPUMEHUMOCTH TpH (POPMYIHPOBKE
J1000T0 3aKOHA JUIsl aIEKBATHOTO €r0 MCIOJIb30BaHUs. [IpUHIIMI COOTBETCTBUS
Y €ro WUIIOCTPALUSA HAa JAHHOM IIpUMeEpe.

7. PeanbHOe (u3MUECKOE MPOCTPAHCTBO, ETO TPEXMEPHOCTH U HEMPEPHIBHOCTH

Ha MAaKpOCKONMYECKOM YpOBHE. TpexMepHOe €BKIMAOBOE NPOCTPAHCTBO -

MaTeMaTHuecKass MOJENb PEabHOro (PU3MYECKOro MpocTpaHcTBa. PaccrosiHue

MEXKJy JBYMsS TOYKAaMH B O3TOM MpocTpaHCTBE. I[Ipu3HaKu 53BKINUIOBOCTU

npocTtpadcTBa. HeaBkiIMaoBsI pocTpaHcTBa. B kadecTse nmpumepa - AByMEpHOE
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MIPOCTPAHCTBO HA OBEPXHOCTH 3E€MJIU.
8. Bpewmsa. Ero cpoiictBa u wusMepenue. Crtpena BpeMeHH. [IpuHUMMBI
OTHOCUTENBHOCTU - KPUTEPUM HEU3MEHHOCTH 3aKOHOB MNpupoAbl. CHCTEMbI
orcuera. [Ipunmun otHocutenbHocTH [anunes. IlpeoOpazoBanus [ammies.
Kilaccuuecknii  3aKOH CJHOKEHHMSI CKOPOCTEM - PE3yJbTaT MPEANOJIOKEHUS
["anuest 0 MOCTOSIHCTBE TEMITA TEUECHHS] BDEMEHH.
9. Cepus dbyHgaMeHTaIbHBIX IKCIIEPUMEHTOB 10 U3MEPEHHUIO CKOPOCTH CBETa
B JIBIDKYIIHMXCS cucTtemMax otcyeta. Kpax Tteopum nsdupa. HezaBucumoctsb
3HA4YEHUSI CKOPOCTH CBETA B BAKYyME OT CKOPOCTH UCTOYHHUKA CBETA - HAPYIICHUE
KJIACCUYECKOIO 3aKOHA CIIOKEHUS CKOPOCTEH.
10. DiHmTEeWH - co3marenh  CIENUATbHONW TEOPUHM  OTHOCHTEIIHHOCTH.
[IpeobpazoBanus Jlopenna. [IpenensHbIil Iepexos oT mpeodpazoBanuii JlopeHia
K npeoOpa3zoBaHusaM [ anumes.
11. YetslpexmepHoe  mpocTpaHCTBO-BpeMs.  [IpocTpaHCcTBEHHO-BpeMEHHOM
UHTEPBAJl - PACCTOSIHME MEXIy JBYMS COOBITUSIMH B YETBIPEXMEPHOM
IPOCTPAHCTBE-BPEMEHN M €r0 HMHBAapPUAHTHOCTh B HWHEPLHUAIBHBIX CHCTEMAaX
orcuera. YeTbpexMepHOe MPOCTPAHCTBO-BPEMS U €0 NCEBIOEBKINI0OBOCTD.
12. TIpu4yMHHO-CIIEACTBEHHBIE CBSI3U MEXAy COOBITMSIMM M 3HAK KBajpara
OPOCTPAaHCTBEHHO-BPEMEHHOIO ~ HMHTEpBAJIA  MEXIYy  HHUMHU. HyneBoi
IPOCTPAaHCTBEHHO-BPEMEHHOM MHTEPBAIL.
13. Hepa3pbiBHas CBsI3b MPOCTPAHCTBA M BPEMEHU. DHEPIUS U HMITYJIbC B
PESTUBUCTCKOM MeXaHHMKe. 3HamMeHuTas ¢opmyia ODHHIITEHHA Il 3HEPIUH
nokos Tema maccoi m E = m ¢ 2 DiHmTelH - co3maTens o0mel Teopuu
OTHOCUTEIBHOCTH. J[B€ Macchl Tela - MHEpTHas W TrpaBUTanMOHHasA. [IpuHuummn
AKBUBAJIEHTHOCTH. HapyieHune mnpsIMOJMHEWHOCTH paclpOCTPAHEHUsS CBETAa B
nose TAroteHus. VckpuBieHHEe NpPOCTpaHCTBa-BpeMeHU. Pacmmpsromascs
Bcenennas. Iloctosnnas XaO6ma. Bospact nameit Bcenennoit u bombroi
B3psiB.
14. BzaumopeicTBusl, CHIIbI W TOJSI B NPUPOJE. DHEPTUsS - XapaKTepUCTHKA
B3aumonencTBus. [loTeHInanbHble W HENOTEHIMAIbHBIE CHJIOBBIE  IIOJIS.
MarsHuTHoO€e Moj€ W MOJE CUJI TPEHUs - NPUMEPHI HEMOTEHIIMAIBHBIX CHJIOBBIX
TIOJIEH.
15. DnexkTpoMarHuTHblE M TPABUTALMOHHBIE B3aWMOJEWUCTBUS - OCHOBHbBIE
B3aMMOJICUCTBHSI B MAaKpOMHUpE. 3aKOHbI COXPAHEHUS! B PA3JIMUYHBIX MOJSAX U HX
005acTu MPUMEHUMOCTH. CUMMETPUS CHIIOBBIX MoJiel. CBA3b CHMMETPHUH TOJIEH
C COXpPaHEHHMEM B HHUX pa3JIMYHBIX MEXaHWYECKUX BeJIWYuH. OZHOPOAHOCTH
BPEMEHU U 3aKOH COXpaHeHus dHepruu. OTHOPOAHOCTb U H30TPOMHOCTH
IPOCTPAHCTBA - MPUYMHA COXPAHEHUSI UMITYJIbCA 1 MOMEHTA UMITYJIbCa. DHEePrus
B 3AMKHYTBIX U HE3aMKHYTHIX CHCTEMaXx.
16. I 3akoH TEpMOAMHAMHUKH - OCHOBHOM 3aKOH COXPAaHEHHUS U MPEBPALLCHUS
sHepruu. TepMOIMHAMHMYECKOE paBHOBecHe. Temmeparypa - OCHOBHas
XapaKTEPUCTHKA PABHOBECHOW CHCTEMBI.
17. DHTponus W KOJWYECTBO TEIUIOTHI B PaBHOBECHBIX cucTeMax. [loHsTue
COCTOSIHHUSI CUCTEMBI. UUCIO JNOCTYIHBIX COCTOSIHUM JUIsl CUCTEMBI. DHTPONUS H
CpelHee YMCIIO cOocTOsSiHUU. OmpeneneHue TeMIlepaTypbl YE€pe3 SHTPOIMMIO.
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Pasnuunble TemmeparypHble IIKadbl. AOCOMIOTHBIA Hylb. HepaBHOBecHBIE
CUCTEMBI.

18. 11 3akoH TepMOAMHAMHUKH. YBEIMYCHUE OJHTPONHMH B H30JIUPOBAHHOMN
CUCTEME M YMEHBUICHUE CTENEHU €€ YIOPSAOYEHHOCTH W YBEJIMYCHHE
JOCTYIMHOIO AJis1 He€ yucia coctossHuil. O0paTtuMble 1 HEOOPATUMBIE MPOLIECCHI.
Bo3pacranue SHTpOIIMM M HANPAaBICHWE BPEMEHU B MaKpOMHpE. DHTPOIHS H
uHpopManusi. CaMoopranuzanus B )KUBOW U HEXXKUBOU IIPUPO/IE.

19. Knaccuueckuii nerepmuHn3M HbIOTOHOBOW MEXaHUKU M €r0 HapylIeHHE B

MHKPOMUDE.
20. IIpuHLHUIIBI HEOTIPEICTCHHOCTH U TOTIOJHUTEIFHOCTH, KaK KOJIMYECTBEHHOE
BBIpaKEHUE KOPIIyCKYJISIPHO-BOJTHOBOT'O TyaJIn3Ma. KBanToBanue

ANEKTPOMArHUTHOrO mnoiss. Popmynsl OWHIITEHHA U jae’bpoins, ux obiactb
npumeHuMocT.Ctpoenne aroma. @OynmamenrtanpHbli  ombiT  Pesepdopra.
CooTHouieHHEe pa3MepoB aToMOB U snep. Crnenuduueckue e€IuHUIBI UIMH U
SHEPTruil 1151 MUKPOOOBEKTOB.
21. CoxpaHeHHE M KBAHTOBAaHUE SHEPIrUUM M MOMEHTA MMITYJIbCa DJIEKTPOHA B
atoMme. Tpu noctynara bopa u ux o6mnacte npuMeHumMocTu. [IoHATHE KBAaHTOBBIX
coctossHuNA. KBaHTOBBIE UnCIa.
22. OcoOeHHOCTH OIKCaHUSl TMpPOLIECCOB B MaKpo- U MHUKpPO- MHpE, U
HEOOXOAMMOCTh MPUMEHEHHE MAaTEMaTHYECKOTO allapara TEOPUH BEPOSATHOCTEN
JUTSI ONIMCAHUS MPOLIECCOB B MAKPO- U MUKpoMupe. Cyneprno3uIus COCTOSHUM.
23. DOunmreitn, Ulpenunarep u Jupak - OCHOBOIOJOXHHUKH PEISITHBUCTCKON
MEXaHHWKW, KBAaHTOBOW MEXAHUKH W PEIATHUBUCTCKOM KBAHTOBOM TEOPHH.
WNnnmrocTpanuss mpUHIMIA COOTBETCTBUS Ha mpumepe 3Tux Teopuid .IlpuHuummn
3anpera [laynu u knaccudukanus MHKPOYACTHL. 3alOJHEHUE BIIEKTPOHAMU
KBaHTOBBIX COCTOIHUI aTroMoB. Tabnuua Menaeneesa.
24. B3aumonelcTBUE 3JEKTPOHOB, HOHOB AaTOMOB Ha MHKPOCKONMUYECKHX
paccTostHusX. CBA3BIBAHUE aTOMOB B MOJIEKYJIbI. IOHHAs CBSI3b. DHEPIUs CBSA3U U
MOHU3AIMM, KOBaJIGHTHas CBsi3b. (O00OIIECTBIEHUE BaJEHTHBIX 3JIEKTPOHOB
HECKOJIBbKHMH aTOMaMHU.
25. Kpucramnuyeckue BemiecTBa Kak —CcBepxmoiekynbl. Kiaccudukarms
TBEPABIX TEJI IO TUILY AIEKTPOIPOBOJIHOCTH.
26. CocTosiHMsSI BEIECTBA. XapakTep MJBWKEHHMS MOJEKYJl B pa3iIMYHbIX
COCTOSIHMSIX BEILIECTBA B 3aBUCUMOCTH OT COOTHOILUEHUSI TEMIIEpaTyphl, CpEeIHEN
SHEPruer MOJIEKYJ U UX SHEPTUH CBS3H.
27. CunpHOe, 3JIEKTPOMarHUTHOE, c1aboe W rpaBUTAIIMOHHBIC B3aUMOICHCTBUA.
Haubonee  xapakTepHble  apeHbl  MPOSBIEHUS  OTAEIbHBIX  THUIIOB
(GyHIaMEeHTAIbHBIX ~ B3auMoJelcTBUUA.  CpaBHEHHME  pa3JIMYHBIX  THUIIOB
(yHIaMEHTAIbHBIX B3aUMOJEHCTBUI 1O HWHTEHCUBHOCTU U 3(DPEKTUBHOMY
panuycy IEeUCTBUS.
28. BzaumopeiicTBus,  mposiBIsAOmUecs B Makpomupe.  Konmemnus
JaJIbHOICUCTBUSA U OJTU3KOJEHCTBUS U UX POJIb B Pa3BUTUHU (PU3UKH.
29. TloneBas u KOpIYyCKyJIsspHAas MOJeNH B3aumoaeicTBus. OObeAMHUTEIbHbBIE
TEOPHH: anekTpocnaboe  B3aumozeiictBue,  Bemukoe = oObenuHeHwue,
CynepoOneuHeHue.
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30. Bo3MoxHBIEC clieHapUH 3BOJIONMK BeeneHHOM ¢ yueToM 00beIMHNUTETBHBIX
TEOpUH.

31. OcHOBHBIE MpPU3HAKUA JKU3HU: pa3MHOKEHHE U OOMEH BEHIECTB C
OKpyXatolied cpemnoil. PasHooOpasue >KM3HM Ha 3eMjie: MHOTOKJIETOYHbBIC
KUBOTHBIC W PACTEHHUs, ONHOKIETOYHBbIE, BUPYChl. KOHLENIUsA CTPYKTYpPHBIX
ypOBHEW B OMOJIOTHH.

32. YpoBHU OpraHu3alvi >KUBOW Marepuu: Ouocdepa, OHMOreoneHo3, BHU],
opranusM (MHAWBHUI, 0COOB), OpTaH (CUCTEMa OPTaHOB), KJIETKA, OMOMOJICKYJIA.
buocdepa m kpyroBopoTr BemecTB u dHeprus Ha 3emuie. B.M.Bepuanckwmii o
npupone ‘“xkuBoil marepun’. KocMoc M ku3Hp Ha 3emiie (“3eMHOE 3XO
KocMHuueckux Oypp”). CTpoeHHe KJIETKH W OCHOBHBIE IMOJOXKEHUS KIETOYHOU
teopun. [IpobeMa mporCcxokICHUS KU3HHU Ha 3eMJIC.

33. T'mmoTre3a KOCMHUYECKOTO MPOMCXOKICHUS JKM3HU Ha 3emuie. HaydHbie
JIOKa3aTEIbCTBA IMPOUCXOKIACHUS KU3HM IyTEM XHUMHUYECKOW HBOJIIOLUH.
[IpoOnemMa caM03apoKIeHUs KU3HU HA 3eMJI€ - UCTOPUYECKasi PETPOCIIEKTUBA U
coBpeMeHHoe coctosiHue. IIpeamectBennnku Y./ apBuna:  ApucToTelns,
K.JIunneit, XK.b.Jlamapk. XK.KroBbe u ero teopus karactpod Ha 3emiie. OCHOBBI
Hay4YyHOU mnajeoHToNoruu. Y. Jlaiaiap M NpUHIUII akTyalin3Ma B 3BOJIOLUOHHOU
TEOJIOTUH.

34. TlpennochUlKM BO3HUKHOBEHHMs 3BOJIOUMOHHOW Teopuu Y./ apBuna. Tpu
OCHOBHBIX (DaKTOpa ABOIIOLMH: U3MEHUYHUBOCTh, €CTECTBEHHBIN U UCKYCCTBEHHBIM
oTOOp, ¥ HacleACTBEHHOCTh. (COBpEMEHHBIE MPEACTABICHUS O CYIIHOCTH
M3MEHYMBOCTHU. YUEHHE O MyTalusx. Buabsl ectectBeHHOTO 0TOOpa U O0ophbda 3a
CyILLIECTBOBAHHUE.

35. OTHOCHTENbHBIN XapaKTep MPUCIIOCOOJEHHOCTH OPTaHU3MOB K YCJIOBHSM
cymecTBoBaHus. [lomynsiioHHas TEHETUKA U COBPEMEHHAs] TEOPHUs ABOJIOLIMH.
CunteTnyeckass TeopHsl 3BONIOUUU. Makpo W MHUKpO-3BOItOLMS. OCHOBHOU
OMOTeHEeTUYECKUI 3aKOH - €IUHCTBO (DUJIO- U OHTOTCHE3a B IBOJIIOIIUH KU3HHU.

36. CuHepreTHka - HOBOE HaIlpaBJICHUE B MOHUMAHUU BO3HUKHOBEHUS MOPSIKA
U3 Xaoca U 0oJiee CIOKHBIX CUCTEeM U3 Ooiiee mpocThiX. [lameoHTonornyeckue u
AMOPHUOJIOTUYECKUE JIOKA3aTeNbCTBA MPOUCXOXKIEHUS YeJOBEKa W3  €ro
OMOJIOTUYECKUX TTPEIIECTBEHHUKOB.

37. MenunuHa - oJHa W3 JAPECBHEHINNX HAayK O delloBeKe. Pa3BuTHEe MeIUIIMHBI
Ha OCHOBE METOJIOB HCCIEIOBaHMUSI W  JOCTHXKCHUW  COBPEMEHHOIO
€CTECTBO3HAHMUS - HAYAJIO0 HAYYHOU MEAUIUHBI.

38. EcrecTBeHHOHAYYHBIM OKCIIEPUMEHT ¢ HWHCTPYMCHTAIBHBIE METOBI
pacrio3HaBaHusi OoJie3HEH B COBpPEMEHHOW MeauiuHe. Pemiaromas posib
MUKPOOHOJIOTUA U UMMYHOJIOTUY B U3YYEHUHU MMPUYUH U METOJIOB NPO(PHITAKTUKHU
U JICUCHUSI MHPEKIIMOHHBIX OOJIC3HEH.

39. Amnaromus, GUBHONOTHSA, MHKPOOWOJIOTHS, HMMMYHOJOTUS H  JIp.
€CTECTBEHHBIE HAYKU - OCHOBA COBPEMEHHOM XUPYPTHUH.

40. Posb XMMUU B CO3/ITaHUN HOBBIX JIEKAPCTBEHHBIX CPECTB.

41. Hayunas MemuiivHa U apyrue (GopMbl BpaueBaHUs - HAPOAHAS M BOCTOYHAS
MEIUIINHA.
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Kpurepuu ouneHku:

- OIICHKa «OTJIMYHO» BBICTABISICTCA CTYJIEHTY, €CIU CTYICHT IIyOOKO MOHUMAEeT
W3YYEHHBI MaTepuai, OTBEYAET YETKO U BCECTOPOHHE, YMEET OLICHUBATh (haKTHI,
CaMOCTOATENLHO PACCYKJAET, OTIMYAETCS CIIOCOOHOCTHI0O OOOCHOBBIBATH BBIBO/IBI
U Pa3bsCHATh UX B JIOTUYECKOW MOCIEAOBATEILHOCTH, HO JIOMYCKAET OTACIIbHbBIC
HETOYHOCTH,

- OIIEHKa «XOpOIIIO»» BBICTABJSIETCS CTYACHTY, €CIU CTYJEHT XOPOIIO MOHUMAET
W3YUYCHHBIM MaTepuaj, HO HE MOXKET TCOPETHYECKH OOOCHOBBIBATH HEKOTOPHIE
BBIBO/IbI,

- OIICHKA «YJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYICHTY, €CJIM B OTBETE CTYJEHTA
UMEIOTCS  CYIECTBEHHBIE  HEIOCTAaTKH, M3YYEHHBIH MaTephal  OXBauCH
«TOJIOBUHYATO», B PACCYKJICHUSIX JIOMYCKAIOTCS OIIUOKHU;

- OlIEHKa «HEYJOBIIETBOPUTEIBHO BBICTABIAETCS CTYICHTY, €CIM B OTBETE
CTyIECHTa HWMEIOTCA  CYIIECTBEHHbIE  HEIOCTAaTKH, MaTepuall  OXBayCH
«TIOJIOBUHYATO», B PACCYKJICHUSX JOMYCKAIOTCS OIMIHUOKH.

Codepofamue npakmuuecKux 3aHAmMUU nO Oucuunﬂuue.

IIpakTuueckoe 3ansaTue Ne 1
Tema 1.Mukpo- , MAaKpo- U Mera- MUpbI.

Bonpocwt ona oocyscoenusn:

42. Bsenenue. EcrecTBeHHOHaydHas W TyMaHHUTapHas KynbTypa. HaydHsiid
METO/ TMO3HaHWs mpupoabl. llaHOpamMa COBPEMEHHOTO €CTECTBO3HAHUS H
TEHJEHIUU €r0 Pa3BUTHUS.

43. YenoBek Kak OCHOBHOW MacIITaOHBIN (DaKTOp MOApaA3JEICHUS E€IHMHOTO
¢uznyeckoro Mupa Ha MoAMHUPHL. Y CIIOBHOCTb TaKOTO MOAPA3/AEICHHUS.

44.  XapakTepHble IPOCTPAHCTBEHHbIE PACCTOSHUS U1l MUKPO-, MAaKpO- U Mera-
MUpOB. CTPYKTYpHBIE YPOBHHM OPTaHU3ALMN MAaTEPUH.

45.  Tlo3HaHMe 4YEIOBEKOM OKpYKAIOIIEro MUpa Ha MNpHUMEpEe pacUIMpeHus
3HaHui 0 hopme 3emin, ycrpoiictBe COTHEUHON CHCTEMBI.

46. Paboter T'amunes, Konepnuka, Kemiepa, HeloToHa - OCHOBOITOJIOKHHKOB
HeOecHON MexaHuku. MiumrocTpanuss HaydHOro METOJa MCCIEAOBaHUS Ha HX
npuMepax: HaOMIOACHUS, UX aHAIU3, MOJyYeHHE 3aKOHOMEPHOCTEH, CO3JaHHE
Ha UX OCHOBE MOJIENH, €€ TPOBEpKa JIsl OOBSICHEHUS CYIIECTBYIOIIUX JAHHBIX,
NOMBITKA MPEJICKa3aHus U UX MPOBEpKa Ha 0a3e HOBBIX HAONIOACHUH, X aHAIIU3
U KOPPEKTUPOBKA MOJIETH U T.]I.

47.  HeobxomumocThb OnpeaeIeHUs obOnactu IPUMEHUMOCTH npu
dbopmynupoBKe JHO00OT0 3aKoHa IS  aJCKBAaTHOTO €ro HCIOJb30BaHUS.
[TpyHIMI COOTBETCTBHS M €r0 WILTIOCTPALUS HA JTAHHOM ITPUMEDPE.
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IIpakTHyeckoe 3ansitue Ne 2

Tema 2. [IpocTpancTBo — BpeMsi. CHMMeTPHUS U 3aKOHbI COXPAHEHUSA

Bonpocwt ona oocysycoenusn:

48.PeanpHOC  (pm3MYECKOE TMPOCTPAHCTBO, €ro  TPEXMEPHOCTh M
HENPEPBIBHOCTh HA  MAKpPOCKOIMYECKOM  ypoBHE. TpexmepHoe
€BKJIMJOBOE IIPOCTPAHCTBO - MAaTeMaTU4yecKas MOJEIb pPEealbHOrOo
¢usmgeckoro mpocTpaHcTBa. PaccTosHMe MeXTy IBYMS TOYKaMHU B
3TOM  mpocTtpaHcTBe. [IpW3HakM  3BKIMAOBOCTH  MPOCTPAHCTBA.
HesBknumoBel mnpocTtpaHcTBa. B kKadecTBe mpuMepa - JABYMEPHOE
IPOCTPAHCTBO HA TOBEPXHOCTH 3E€MIIH.

49. Bpems. Ero cpoiictBa u usmepenue. Ctpena BpemeHu. [IpuHIUIIBI
OTHOCUTEIIBHOCTU - KPUTEPUU HEU3MEHHOCTH 3aKOHOB MPUPOJBL.
CucreMbl  oTcuera. IIpuHiun ~ otHOcUTenbHOCTH  ['anmwmiies.
[IpeoOpazoBanus 'anunes. Kiiaccuueckuil 3akoH CIOXKEHUSI CKOPOCTEH
- pe3yibTar MPEeAnoyioKeHus ['anumnes O MOCTOAHCTBE TEMIIA TEUECHUS
BPEMEHHU.

50.Cepust dbyHIaAMEHTAIBHBIX JKCIIEPUMEHTOB TI0 H3MEPEHHUIO CKOPOCTH
CBeTa B JABWXKYyIIMXCS cucTemMax otcyeta. Kpax teopun »sdupa.
He3aBucuMoCTh 3HaY€HHS CKOPOCTH CBETA B BAKyyM€ OT CKOPOCTH
MCTOYHMKA CBETa - HAPYLIEHWE KIACCUYECKOT0 3aKOHA CIIOKEHUS
CKOpPOCTEM.

51. DitHIITeH - co3/JaTenh CIEUUaTbHONM TEOpUHU OTHOCHUTEILHOCTH.
[IpeoOpazoBanus Jlopenia. [Ipeaenbupiii epexo oT mpeoOpa3oBaHU
Jlopennia k npeobpazoBanusim [ amues.

52.YeTpipexmMepHOe MPOCTPAHCTBO-BpeMsi. [IpocTpaHCTBEHHO-BpEMEHHOM
WUHTEPBAJ - PACCTOSHUE MEXIY JBYMS COOBITUSAMH B YETHIPEXMEPHOM
IIPOCTPAHCTBE-BPEMEHU M €r0 HWHBAPUAHTHOCTH B HWHEPILMAJIBHBIX
cucreMax oTcyera. YeTblpeXMEpHOE NPOCTPAHCTBO-BPEMS M €TO
IICEBAOEBKIINIOBOCTb.

53. [lpuumHHO-CIAEACTBEHHBIC CBSI3M MEXKIY COOBITHSIMHU M 3HAK KBajJpaTa
MPOCTPAHCTBEHHO-BPEMEHHOIO HMHTEpPBAJIA MEXAy HuUMHU. Hyneou
MPOCTPAHCTBEHHO-BPEMEHHOW UHTEPBAJL.

54. Hepa3zpbiBHasi CBS3b MPOCTPAHCTBA U BPEMEHU. DHEPIrusi U UMIYJIbLC B
PENSATUBUCTCKOM MexaHuke. 3HaMmeHuTas (opMyrna DUHINTEHHA s
SHEPrUM IIOKOS Teda Maccod m E = m ¢ 2 Diinmreiin - cosmarens
oOIell Teopun OTHOCUTENBHOCTU. JIBe Macchl Tena - WHEpPTHAs W
rpaBUTALIMOHHASL. [Tpunmn DKBUBAJIEHTHOCTH. Hapymenue
NPSAMOJIMHEWHOCTH  PAacCIpOCTPAaHEHUsI CBETa B II0J€ TATOTCHMUS.
Uckpusnenne mnpoctpaHcTBa-BpeMeHU. Pacmmpsiromascs Bceenennas.
[TocTostraas Xa66ma. Bospact nHamet Beenennoii u bonbimoi B3psis.

55. B3auMopencTBYs, CUIIbI U TIOJISE B IPUPOJAE. DHEPIUsl - XapaKTepPUCTUKA
B3auMoOieicTBUSA. [loTeHIIMaTbHbIE M HETOTEHIUAIBHBIE CHJIOBBIE TTOJIS.
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MarautHoe  moje WU [oJe  CWI  TPEHUsT -  [PUMEpHI
HENOTCHIMAIBHBIXCUIIOBBIX MOJIEH.

56. DIeKTpOMarHuTHbIE U TPABUTALMOHHBIE B3aUMOJAECUCTBUS - OCHOBHBIE
B3aMMOJICHCTBUSI B MAKpPOMHpE. 3aKOHBl COXPAaHEHUS B Pa3IMYHBIX
HOJsIX M UX 0o0siacTé MpUMEHMMOCTH. CHMMETpHsI CHIIOBBIX IOJIEH.
CBs3p cUMMETpUM TOJEHd C COXPAaHEHWEM B HHUX pa3IMYHBIX
MEXaHU4eCKUX BeIMYUH. OHOPOAHOCTh BPEMEHU U 3aKOH COXPaHEHUS
sHeprud. OJHOPOJHOCTh M HM30TPONHOCTh MPOCTPAHCTBA - IPUYHMHA
COXpaHEHUsI UMIYJIbCa U MOMEHTA UMITYJIbCA. DHEPTUs B 3aMKHYTBIX U
HE3aMKHYTBIX CUCTEMAX.

IIpakTuyeckoe 3ansaTue Ne 3
Tema 3. Ilopsaaok u Oecniopsigok B mpupoe.

Bonpocwt ona oocyscoenusn:

57.1 3akoH TEPMOJUMHAMHUKHA - OCHOBHOM 3aKOH COXpPaHCHHS U
pEBpaALICHUS SHEPTHUH. TepmonuHaMuueckoe paBHOBECHE.
Temmneparypa - OCHOBHasi XapaKT€pUCTUKA PABHOBECHOW CUCTEMBI.

58. DHTpoOMNUS U KOJIUYECTBO TEIUIOTHI B PABHOBECHBIX cucTemax. [loHsTue
COCTOSIHHSI CUCTEMBI. UHCIO JOCTYNHBIX COCTOSHUN JIi CHCTEMBI.
OHTpoONMsS U CpedHEee YUCIO COCTOSIHUM. OnpeneneHue Temmeparypsl
yepe3 sHTponuio. Pasnuuynble TemmnepaTypHble IIKaibl. AOCOIIOTHBIN
HyJib. HepaBHOBECHbBIE CUCTEMBI.

59. II 3ak0oH TepMOAWHAMUKU. YBEJIMYEHHE SHTPONHUH B U30JUPOBAHHOMN
CUCTEME M YMEHBIICHHE CTENEHU €€ YNMOPSAOYEHHOCTH U YBEINYEHUE
JOCTYIIHOTO JuIsl He€ uucia cocTtossHui. OOpathMble U HEOOpaTHMBbIE
npouecchl. Bo3pacraHwe 5SHTpONMM W HANpaBlIEHUE BPEMEHH B
Makpomupe. DHTponus U uHpopmaiusa. CaMoopraHu3aius B KUBOU U
HEXKUBOUW MPUPOJIE.

IIpakTnueckoe 3ansaTue Ne 4
Tema 4. [uHaMmn4yecKue M CTATUCTHYECKUE 3AKOHOMEPHOCTH B MPHUPOAE

Bonpocwt ona oocyncoenusn:

60.Knaccuuecknit  gerepmMuHN3M  HBIOTOHOBOW  MEXaHHUKH H  €r0
HapyllIeHue B MUKPOMUPE.

61. [I[pyHuunBl ~ HEONpPEACTICHHOCTH W JIONOJHUTEIbHOCTH,  Kak
KOJIMYECTBEHHOE BBIPAKEHUE KOPITYCKYJISPHO-BOJHOBOIO Jyajau3Ma.
KBaHntoBanue »nekTpoMarHuTHOro mossl. Popmyinbl ODUHIITEHHA W
ne’bpoitna, ux  obmacth  mpuMeHUMOCTH.CTpOoeHHE  aToma.
OdynnamentanbHbiii - onbiT  Pesepdopma. CooTHoleHHe pa3MepoB
atomMoB u sgep. Crnenmduyeckue €IWHHIBI JJIUH W DHEPTUM st
MHUKPOOOBEKTOB.
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62. CoxpaHeHre U KBAaHTOBAHNE SHEPTHH U MOMEHTA UMITYJIhCa JJIEKTPOHA
B atome. Tpu nocrynara bopa u ux obnacte npumeHuMocTH. [loHsTHE
KBaHTOBBIX COCTOAHUI. KBaHTOBBIE UKCIA.

63. OcoOeHHOCTH ONMUCaHUs MPOIECCOB B MaKpo- M MHUKpPO- MHUpE, U
HEOOXOUMOCTh TNPUMEHEHHUE MAaTeMaTHYEeCKOro ammapara Teopuu
BEPOSATHOCTEW JUIsl ONHCAHUS NPOLIECCOB B MakKpO- M MHKPOMUDE.
Cyniepnio3unus COCTOSIHHIM.

64. Ditamrerin, Ilpeguarep w  Jlupak -  OCHOBOIIOJIOKHUKH
PEIATUBUCTCKOM MEXAHUKH, KBAHTOBOM MEXAHUKU U PEIATUBUCTCKOU
KBAHTOBOM Teopuu. HMmmtocTpanuss NpUHOUIIA COOTBETCTBUS Ha
npumepe 3tux teopuil .IlpuHnmn 3anpera Ilaynmu m knaccupuxanus
MUKPOYACTHI[. 3alOJIHEHUE DJIEKTPOHAMH KBAHTOBBIX COCTOSIHUM
atomoB. Tabnuma Menneneena.

IIpakTuyeckoe 3ansaTue Ne 5

Tema 5. Xumnueckue cucrembl. CTpoeHHEe U COCTOSIHUSA BellleCTBA

Bonpocwt ona oocyscoenusn:

65.B3aumMopeiicTBrEe 3JEKTPOHOB, HOHOB aTOMOB Ha MHKPOCKOIMYECKHUX
paccrossHusX. CBs3pIBaHHE aTOMOB B MOJIEKYJBl. VoHHas CBs3b.
DHeprusi CBSI3M W MOHU3AIMHU, KOBajJeHTHas CBA3b. OO00OIIECTBICHUE
BaJICHTHBIX DJICKTPOHOB HECKOJbKUMHU aTOMaMH.

66.Kpucramimyeckue BeliecTBa Kak CBEpXMOJeKyibl. Kinaccudukarus
TBEPJIbIX TEJI 110 TUITY AJICKTPOIPOBOIHOCTH.

67.CocTosiHUs BeIIecTBa. XapakKTep ABMKCHHUS MOJICKYJ B Pa3IHMYHBIX
COCTOSIHHSIX BEIIIECTBA B 3aBHCHUMOCTH OT COOTHOIICHHS TEMIIEPATYPhI,
CpEIHEeH SHEPTUEH MOJICKYJ U UX SHEPTHH CBSI3H.

IIpakTnueckoe 3ansaTue Ne 6

Tema 6. @ynaameHTaJIbHbIE B3aMMOIEHCTBUA
Bonpocwt ona oocyscoenusn:

68.CunbHoe, AJIEKTPOMArHuTHOE, cinaboe u rpaBUTAIlMOHHbBIC
B3aumojericTBus. HambOonee  xapakTepHble apeHbl  MPOSIBICHUS
OTJICTTFHBIX THUIIOB (PYH/IAMEHTAJIBHBIX B3auMojielcTBuil. CpaBHEHUE
Pa3IUYHBIX  THUNOB  (PYHIAMEHTAJIBHBIX  B3aUMOJACHCTBUH  TIO
WHTEHCUBHOCTHU U A(QPEKTUBHOMY panyCy ACHCTBUS.

69. BzaumoneiictBusi, mposBIstomMecs B Makpomupe. KonHuenmus
TATbHOACHCTBUS U OJIU3KOJECUCTBUS U UX POJIb B Pa3BUTUU (PUBHKHU.

70. IToneBas u KOPITYCKYJISIpHAsI MO/IENIN B3aUMOJICHCTBHUSI.
OO0beuHUTENbHBIC TEOPHH: IEKTpOociiadoe B3auMoeicTrre, Benukoe
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o0benunenue, CynepoObeAMHEHUE.
71. Bo3amoXXHbIE  clieHapuu  9SBoJioIuu  BcenenHodt ¢ yuerom
00bEIMHUTEBHBIX TECOPHUH.

IIpakTuyeckoe 3ansaTue Ne 7

Tema 7. 7Ku3Hb Kak IVIAHETAPHOE U KOCMHUYECKOe siBJIeHue. Pa3BuTHe :KU3HU
Ha 3eMJIe U BOJIIOLIMOHHAA TeopUus

Bonpocut ona oocyncoenus:

72.0OCHOBHbBIEC TPU3HAKU JKU3HHU: DPA3MHOKEHHME W OOMEH BEIECTB C
OKpyXaromied  cpemoil.  Pa3HooOpaszue  KM3HHM  Ha  3eMIIe:
MHOTOKJIETOYHBIE KWUBOTHBIE W PACTEHUS, OJHOKJIETOYHBIC, BUPYCHI.
KoHueniust cTpyKTypHBIX YPOBHEH B OMOIOTHH.

73.YpOBHU OpraHu3alliy XUBOM MaTepuu: Ouocdepa, OHOTeo1eHo3, BU/,
opraHu3M (MHIUBHUJ, O0COOb), OpraH (cucTeMa OpPraHoB), KJIETKa,
ouomosnexkyna. buocdepa u KpyroBopoT BEIIECTB U 3HEPIUs Ha 3EMIIE.
B.1.Bepuanckuii o npupozne ‘“kuBor mMarepun’ . Kocmoc u XKH3Hb Ha
3emiie (“3eMHOE 3X0 KocMHueckux Oypp”). CTpoeHue KIETKH U
OCHOBHBIE TOJIOKEHUS KJIETOUYHOM Teopuu. [Ipobnema npoucxoxaeHus
KU3HU Ha 3eMJIE.

74.I'unoTte3a KOCMUYECKOTO MPOUCXOKIAEHUS KU3HU Ha 3emuie. Hayunble
JIOKa3aTeIbCTBA  IPOUCXOXKIACHUA  KU3HU MYTEM  XUMHUUYECKOU
sBosmounu. IIpobinema camo3apokaeHust SKM3HM Ha 3eMmje -
UCTOPUYECKAs]  PETPOCIIEKTUBA W COBPEMEHHOE  COCTOSIHHUE.
[TpenmectBennuku Y.[dapBuna: Apucrorens, K.JIunnei, XX.b.Jlamapk.
XK.KroBse u ero teopus karactpod Ha 3emse. OCHOBBI HAay4HOH
naneonTosnoruu. Y. Jlaisne U OpUHLKI aKTyajau3Ma B DBOJIIOLIMOHHOU
T'€O0JIOTHH.

75.1Ipennoceliki BO3HUKHOBEHHS HBOJIONMOHHOW Teopuu Y.JlapBuHa.
Tpu OCHOBHBIX (haKTOpa 3BOIIOLUMU: U3MEHYMBOCTH, €CTECTBEHHBIN U
HUCKYCCTBEHHBI  O0TOOp, W  HacieacTBeHHOCTb.  CoBpeMEHHbBIE
MPEACTABICHUS] O CYIIHOCTH HW3MEHUYMBOCTU. YUEHHE O MYTAalMSX.
Buansl ecrectBeHHOr0 0TOOpa ¥ 60pH0a 3a CyIIeCTBOBAHHUE.

76.0OTHOCUTENBHBIM  XapaKTep MPUCIIOCOOJEHHOCTH OpPraHU3MOB K
yCJIOBUSIM CyllecTBOBaHMs. [lonynsiuoHHasi TeHETUKA U COBPEMEHHAs
Teopust dBomtounu. CHHTETHYECKas TeopHsl 3BoioUMUA. Makpo u
MUKpO-3BoJItoNHs. OCHOBHOM OWOTCHETHUECKHH 3aKOH - EIMHCTBO
(uii0- 1 OHTOreHEe3a B SBOJIIOINH KU3HU.

/7.CuHepreTvka - HOBO€ HAlpaBJICHHWE B TMOHMUMAHUM BO3HUKHOBEHUS
nopsjika M3 Xaoca MW 0oJjiee CIOXKHBIX CHCTEM M3 0o0jee NPOCTHIX.
[TaneonTonoruyeckue U SMOpHOJIOTHYECKHE  JI0KAa3aTelbCTBA
POUCXOKICHUS YEIOBEKa U3 €ro OMOJIOrMYECKUX MPEAIIeCTBEHHUKOB.

IIpakTnueckoe 3ansaTue Ne 8
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Tema 8. EcTecTBO3HAHUE U COBPEeMEHHAsI HAYYHAS MeJULIMHA.
Bonpocwt ona oocyncoenus:

EcrecTBO3HAHHE M IICHUXO0JIOTHSI.

78.MemuuuHa - OJHAa W3 JAPEBHEHIIMX HAyK O ueJoBeke. Pa3Burtue
MEJMIMHBI Ha OCHOBE METOJOB HCCIENOBAaHUS M  JOCTHKEHHM
COBPEMEHHOI'0 €CTECTBO3HAHUS - HaYaJl0 HAYYHON MEJIULIUHBI.

79. EcTecTBEHHOHAYYHBI SKCIIEPUMEHT U HHCTPYMEHTAJIBHBIE METOMbI
pacrno3HaBaHMsl 0oJie3HEN B COBpEMEHHON MeauluHe. Pemaromas posb
MHUKPOOMOJIOTUM ¥ UMMYHOJOTMM B HU3yYEHUU HIPUUYMH U METOJOB
popUIAKTUKY U JIeUCHUS HHPEKITUOHHBIX 00JIe3HEH.

80.Anatomusi, (U3MONOTUS, MHKPOOHOJOTHS, HMMMYHOJIOTUA U p.
€CTECTBEHHBIE HAYKU - OCHOBA COBPEMEHHON XUPYPTHH.

81.Ponb xuMuM B CO3/TaHUN HOBBIX JICKAPCTBEHHBIX CPEJICTB.

82.Hayunas menuimHa u Jpyrue (OpMbl BpadyeBaHHs - HapogHas U
BOCTOYHAsI MEIUIIMHA.

Kpurtepum ouenku:

- OLIGHKa «OTJIUYHO» BBICTABISCTCS CTYIEHTY, €CJIH CTYJIEHT TII1yOOKO
MOHMMAET W3YYECHHBIM MaTepuan, OTBEYaeT YETKO M BCECTOPOHHE, YMEET
OLICHMBATh (DAaKThl, CAMOCTOSITEIbHO PACCYKIAET, OTINYAETCS CIHOCOOHOCTHIO
000CHOBBIBaTh BBIBOJIbI M PA3bACHATh UX B JIOTUYECKOW MOCIEAOBATEIBLHOCTH,
HO JIOIYCKAET OT/IeJIbHbIE HETOYHOCTH;

- OLEHKA «XOpOILIO»» BBICTABIAECTCS CTYJIEHTY, €CJIH CTYJEHT XOpOIIO
MOHUMAET M3YyYCHHBI MaTepuall, HO HE MOXET TEOPETHUYECKH OOOCHOBHIBATH
HEKOTOpPBIE BBIBOIbI;

- OLEHKa «YJOBJIETBOPUTEILHO» BBICTABIAECTCS CTYIEHTY, €CIM B OTBETE
CTYJIEHTa UMEIOTCS CYIIECTBEHHbIE HEIOCTATKU, U3YUYEHHBI MaTepHall OXBaY€H
«TOJIOBUHYATO», B PACCYKJICHUSX JIOMYCKAIOTCS OIUOKHU;

- OLIEHKA «HEYJIOBJIETBOPUTEILHO B OTBETE CTYAEHTa UMEIOTCS CYILIECTBEHHbBIC
HEJIOCTAaTKH, MaTepual OXBay€H  «IOJIOBUHYATO», B  PACCYXKICHUSIX
JIOTTYCKAKOTCS OIITUOKHU.

Bonpocsl k 3auery

1) JluckpeTHbIe ¥ KOHTHHYaAJIbHBIC MOJIEIIH OTIMCAHUS IPUPOTHBIX SIBICHHIA.

2) Tlpuniwne! oTHOCUTEeAbHOCTH ["anmuies u DHHIITEHHA.

3) dyHmaMeHTaIbHbIC B3AUMOICHCTBHS U MUPOBBIC KOHCTAHTHI.
4) TTpUHIUI CYTEPIO3UIIMU K €r0 00JIACTH MPUMEHUMOCTH.

5) IIpocTpaHCTBO - BpeMst OTHOPOIHOE U HCKPUBJIEHHOE.

6) TIpuHIMITBI CHMMETPUH M 3aKOHBI COXPAHEHHSI.
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7) 3aKoH COXpaHEHUs SHEPTUH B OTKPBITHIX MAaKPOCHUCTEMAX.

8) IMopsiaok, OecropsAa0K, Xaoc. DHTPOIHUS — Mepa OecropsaKa.

9) Becnopsiiok, SHTpoNHs U HHGOPMAILIHUS.

10) OOpaTtuMbie U HEOOpATHUMbIE IIPOIECCHI B MAKPO- U METaMUpax.

11) 3akoH BO3pacTaHUs SHTPOIUH - || 3aKOH TEPMOAMHAMUKHU U €r0 00JIaCTH
MPUMEHUMOCTH.

12) JleTepMHHU3M U CIYy4alHOCTb. JIUCKPETHBIC U HEMPEPHIBHBIC CITyYaHbIC
BEITUYMHBI.

13) IIpuHIUIBI HEONPEACTEHHOCTH B MAKPO- H MUKPOMHUPAX.

14)  MuKpOMHp ¥ OCHOBHBIC 3aKOHOMEPHOCTHU B HEM.

15) IIpuHIUO HEPA3IUIUMOCTA MUKPOYACTHI] M IPUHIHI 3arpera [laymm.
16) IMpunnun [Taymu u nepuoandeckas TabIUIA SITIEMEHTOB.

17)  SlnepHbie n XUMHUYECKUE peakiun. Peakium pacmana u CUHTE3A.

18) CoctosHus BelecTBa U (ha3oBbIe MEPEXO0IbI — PE3YJIbTAT B3aUMOICHCTBHS
MUKPOYACTHII.

19) 3emus u CouHIle - OCHOBHO# (akTOp CyIIECTBOBAHUS KU3HU Ha 3eMIIE.
20) Konuenmumu reocepHbIX 000I0UEK ITaHEThI 3eMJIS.

21) bBuosoruyeckuit ypoBeHb OpraHU3alui MaTePHH. DBOJIIOIIMOHHBIC
MPUHITUTIBI.

22)  )KuzHb, 3HTpONHUS U aHTHAHTpoNHs. HeoOpaTUMOCTh OMOJIOTMUYECKUX
TIPOIIECCOB.

23) buocdepa. Kpyropopot BemecTB u SHEPTUU

24)  XpoMocoMmHas TeOpHs HACIECICTBEHHOCTH.

25) buocdepa - Hoochepa - IKOJIOTHsl.

26) KoHuenmuus HEHPOHHOTO CTPOSHHS HEPBHOM CHCTEMBI.

27) TIpoGiieMa mpoHUCXOXKICHUS KU3HU HA 3emiie. [ MImoTe3pl MPOUCXOXKICHUS
KU3HH.

28) IlpupomHbie pecypchl U «Ipees pocTay - IpodeMa COBPEMEHHOTO
€CTECTBO3HAHUS.

29) EctectBo3HaHue U npobsieMa “BorHaA U MUD” .

30) DBOMIOIHOHHBIE HCH B OMOJIOIMH U COBPEMEHHBIN TIT00AIbHBIN
HBOJIFOLIMOHU3M.

Kpurepuu oueHku:

OTBeThI Ha BCE BOMPOCHI HA 3a4eTe OlleHuBaroTCcs MakcumyM 100 Gamamu.

- 100 GanioB - CTYAEHT IriIyOOKO MOHMMAET MPOUJIEHHBIN MaTepuai, OTBEYaeT
YETKO U BCECTOPOHHE, YMEET OLEHHMBATh (PAKThl, CAMOCTOSATENILHO PaCCYyKIaeT,
OTIIMYAETCSl CHOCOOHOCTbIO OOOCHOBBIBATH BBIBOJIBI M Pa3bICHATH HUX B
JIOTUYECKOM MOCIEI0BATEIBHOCTH.

- 90 GamioB - CTYAEHT INIyOOKO MOHUMAET MPOMIEHHBIM MaTepuall, OTBEYAET
YETKO U BCECTOPOHHE, YMEET OLIEHHUBAaTh (DAKThI, CAMOCTOSITEIIbHO PACCYXIAeT,
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OTJIMYAETCS CIOCOOHOCTHIO OOOCHOBBIBATH BBIBOJBI U PA3bICHATH HX B
JIOTMYECKOH TOCIEA0BATENBHOCTH, HO IOIIYCKAET OT/IEIbHbIE HETOYHOCTH.

- 80 6a/mIoB - CTyZEHT INIyOOKO MOHUMAET MPOUJIEHHBIM MaTepuall, OTBEYaET
YEeTKO M BCECTOPOHHE, YMEET OLICHUBAaTh (DAKThI, CAMOCTOSTEIBHO PACCYyKIaeT,
OTJIMYAETCS CIOCOOHOCTbIO OOOCHOBBIBATH BBIBOJBI U PA3bICHATH HX B
JIOTHYECKON IOCJIE0BATEIbHOCTH, HO JOIYCKAaeT HEKOTOPbIE OIIMOKK OOILEero
Xapakrepa.

- 70 OayIOB - CTYJEHT XOPOLIO MOHUMAET IMPOMJACHHBIA MaTepHall, HO HE
MOJKET TEOPETUYECKU 00OCHOBHIBATH HEKOTOPHIE BHIBO/IBI.

- 60 GamoB - CTYIEHT OTBEYA€T B OCHOBHOM MpPaBMIBHO, HO YYBCTBYETCS
MEXaHUYECKOE 3ay4YNBaHUE MaTepraa.

- 50 OamnoB - B OTBETE CTYJEHTA HMMEIOTCS CYIIECTBEHHbIE HEIOCTATKH,
MaTepuraj OXBa4ueH «IIOJOBUHYATO», B PACCYKACHUAX JOMYCKAIOTCS OIIUOKH.

- 40 Ga/IoB - OTBET CTYJEHTAa MPaBWIECH JIUIIb YACTUYHO, IPU Pa3bsICHEHUU
MaTepuaia JIOMyCKalTCs CEPbE3HbIE OMINOKH.

- 20 - 30 6ay1oB - CTYIEHT UMEET obIIee MpeACTaBIeHUE O TeMe, HO HE YMEeT
JIOTHYECKH 000CHOBATh CBOU MBICIIH.

-10 GanyoB - CTYJIEHT UMEET JIUILb YACTUYHOE MIPEICTABICHUE O TEME.

-0 6aIoB - HET OTBETA.

Tabauua nepeBoa peMTHHIOBOr0 0aJ1J1a MO JUCHUIJINHE

B «<3Qa4YTCHO» WJIN «HE 3a4YTCHO»

Hrorosas cymma 0ajjioB 1o OneHka 1Mo JUCIHHUILINHE
mucrumrae mo 100-0ajutbHON mIKaie

0-50 He 3aureno

51-100 3auTeHo
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