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1. IlepeyeHb KOMIeETeHUMid, ¢ YKa3aHHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeIbHONH MPOrPaMMBbI.

[Ipy ocBoeHMM JUCHMIUIUHBI (MOIYyJsl) KOMIIETEHLIMH, 3aKpEeIUIeHHbIE 3a HeH,
peanu3yloTcs 1o TemaMm (pa3feniaM) JUCUUIUIMHBL (MOAYJsI), B OIPENEICHHOW CTENeHU

(TIOTHOCTBIO WJIH B OTOBOPEHHOM YaCTH) U Ha OMPEICIICHHOM 3Tare
Tabmumal.

IlepeyeHb KOMIeETEHIUI ¢ yKa3aHMeM 3TanoB HMX (opMHUPOBaAHMS B Ipolecce
0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

2. Onucanue nmokasareseil 1 KpUTepHeB OLICHUBAHUSI KOMIIETEHIUH HA Pa3IHMYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE KA OLIEHUBAHUA

Tabnuna 2.
ConocrapiieHUe KAJ OLeHMBAHUS
4-6amnpHas | OTIMYHO Xoporio Y noenerBopuTenbHO | HeynoBineTBOpUTENBHO
nIKasia (moBbIILIEHHBIH | (0a30BbII (moporoBbIit (ypoBeHb He
(YpoBeHb YpOBEHB) YpOBEHB) YpOBEHB) chopMupOBaH)
OCBOEHUS)
100- 91-100 81-90 61-80 0-60
6annbHan
WKana
BuHapHasn 3auTeHo He 3aurteno
WKana
Tabnuna 3.

OIIEHI/IBaHI/Ie 0TBE€TA HA BOIIPOCHI IO TeEMaM IJId YCTHOI0O oImpoca

4-6annpHas mKaia (YpoBeHb
OCBOEGHHUS)

Iloka3arenu

Kpurepun

OTan4HO (MOBBIILICHHBIN
YpOBEHB)

- [lonHOTAa M3IOKEHUS
TEOPETHYECKOTO MaTepuana;
- [IpaBunbHOCTH W/WIH
apTyMEHTHPOBAHHOCTh
H3JI0KCHUS
(mocnenoBaTeNbHOCTh
JIeHCTBUI);

- CaMOCTOSITEIIFHOCTD
OTBETA;

- Kynberypa peun.

CTyneHTOM JlaH TIOJHBIH, B
JIOTHYECKOHN
MOCIIeI0BaTEIbHOCTH
Pa3BEPHYTHIN OTBET HA
MOCTaBIIEHHBIN BOMIPOC, TIE
OH TIPO/IEMOHCTPUPOBAIT
3HAHUS MIPEIMETa B TIOTHOM
obbeMe yueOHOM
MIPOTPaMMBI, TOCTATOYHO
TYOOKO OCMBICTHBAET
TUCIUIUTAHY, TPUBOUT
CcOOCTBEHHBIE PUMEPHI 11O
pobieMaTrKe




Xoporio (6a30BbIi YpOBEHB)

IIOCTaBJICHHOI'O BOITpOCa

Y 10BIETBOPUTEIBLHO
(TTOpOrOBBIN YPOBEHb)

CryaeHTom nan
pa3BEpHYTHIN OTBET HA
IOCTaBJIEHHBIN BOIPOC,
MIPUBOJIUT NPUMEDPBHI, B
OTBETE MPUCYTCTBYET
CcBOOOIHOE BJIaJIcHUE
MOHOJIOTHYECKOM peyblo,
JIOTHYHOCTD U
IOCJICAOBATECIILHOCTh
orBeTa. OgHaKO
JOTTYCKAaeTCsl HETOYHOCTH B
OTBETE.

HeynoBneTBopuTenbHO
(YpoBeHb HE COPMUPOBaH)

CryaeHTOM J1aH OTBET,
CBU/JICTEIbCTBYIOLIUH B
OCHOBHOM O 3HAHUU
MPOLIECCOB U3y4aeMoi
JUCIUTLINHEI,
OTJINYAIOIINICS
HEJ0CTaTOYHOU II1yOUHOH U
MIOJTHOTOM PACKPBITHS TEMBI,
3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEJIOCTATOYHBIM YMEHHEM
J1aBaTh apr'yMEHTUPOBAHHbIE
OTBETHI U IPUBOJUTH
IpUMEPBI, HEAOCTATOYHO
CBOOOIHBIM BIIaJ€HUEM
MOHOJIOTHYECKOU peUblo,
JIOTUYHOCTBIO U
MIOCIIEIOBATEIIFHOCTHIO
OTBETA.

CryneHToM J1aH OTBET,
KOTOPBIN COAECPKUT Pl
CEpbE3HBIX HETOYHOCTEM,
0OHapy>KUBAIOIINNA
HE3HAaHHE IIPOLIECCOB
M3y4aeMoM NpeIMETHON
00J1aCTH, OTINYAOLIHHACS
HErNyOOKHUM pacKpbITHEM
TEMBI, HE3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHHMEM J1aBaTh
apryMeHTHPOBAHHbIE
OTBETHI, CIIA0bIM BIIa/ICHUEM
MOHOJIOTMYECKOU peyblo,
OTCYTCTBHEM JIOTUYHOCTH U
IIOCJIEJOBATEIbHOCTH.
CryneHt He ciocoOeH




OTBCTUTH Ha BOIIPOCHI JAXKE
IIpr JOIMOJIHUTCIIbHBIX
HaBO/AIHUX BOIIPOCAX
npenoaaBaTeiis.

Tao0mnuua 4.

OuennBaHue NOATOTOBKHU pedepaTon

4-GamnbHas 1mKana (ypoBeHb
OCBOCHHUS)

Iloka3arenn

Kpurepuu

OTan4HO (TTOBBIICHHBIN
YPOBEHB)

Xoporiio (6a30BbIi1 ypOBEHbB)

Y 10BIETBOPUTETBLHO
(OpOroBbIN YPOBEHB)

- [TonHoTa M3NOXKEHUS
TEOPETUYECKOTO MaTepHaa;
- [IpaBunbHOCTH W/MIH
apryMEHTHPOBAHHOCTh
U3II0KEHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHN ),

- CaMOCTOATENBHOCTh
OTBETa;

- Kynberypa peun.

BbINO/IHEHDI BCE
TpeboBaHMA K HAaNMUCaHMUIO U
3awmTe pedepara:
obo3HayeHa npobnema u
obocHoBaHa eé
aKTyanbHOCTb, caenaH
KPaTKUI aHaNn3 pasINYHbIX
TOYEK 3peHUna Ha
paccmaTpuBaemyto
npobaemy 1 N10rM4HO
n3noxeHa cobcTBeHHas
nosnyma, cbopmyMpoBaHbl
BbIBOAbl, TEMA PaCKpbITa
MOMIHOCTbIO, BblAepKaH
06bEM, cobntoaeHbl
TpeboBaHMA K BHELWHEMY
odpopmneHno, gaHbl
npaBWAbHbIe OTBETbLI Ha
AONONHUTEIbHbIE BONPOCHI

OCHOBHble TpeboBaHUsA K
pedepaTy u ero 3awmTe
BbINO/IHEHbI, HO NPX 3TOM
AonyueHbl Hea04ETbI. B
YaCTHOCTU, UMEetoTCA
HETOYHOCTM B U3/IOXKEHUU
MaTepuana; oTcyTcTByeT
norunyeckas
nocnefoBaTeNbHOCTb B
CYXXAEHUAX; HE BblaepKaH
06béMm pedepata; umetotca
ynyweHua B obopMaeHuUN;
Ha AOMNOJIHUTENbHbIE
BOMPOCHI NPW 3aLLUUTE AaHbl
Heno/iHble OTBETbI

MMEIOTCA CYLLECTBEHHbIE
OTCTYynNeHuA oT TpeboBaHuM
K pedepuposaHuio. B
4aCTHOCTM: TeMa OCBeLleHa




LW YaCTUYHO; AONYLLEHbI
daKTMyeckme ownbKM B
cofeprKaHum pedpepata unu
npu oTBeTe Ha
AONOJIHUTE/IbHbBIE BOMPOCHI;
BO BpeMs 33Tl
OTCYTCTBYET BbIBOJ,

HeynoBineTBOpUTEIBHO Tema pedepata He
(YpoBeHb He COPMUPOBaH) packpbiTa, obHapyKmMBaeTcA
CywecTBeHHOe

HEMNOHMMaHHUeE I'Ip06l'IeMbI

Tabmwua 5.

OneHnBaHue OTBETA HA 3a4YeTe

Orenka

XapakrepucTika TpeOoBaHM K pe3ysibTaTaM aTTeCTaluy B hopMe 3adeTa

«3auTeHO»

Teoperuueckoe cosepkaHue Kypca OCBOCHO MOJIHOCTBIO €3 MpoOesioB Uil B
IEJIOM, WJIA OOJIBIIEH YacThI0, HEOOXOJMMBIE MPAKTHUECKHE HABBIKK PabOoThI ¢
OCBOCHHBIM MaTepHaJIOM C(HOPMHUPOBAHBI WM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINIOJIHEHBI, OT/I€JIbHBIE U3 BBIIOJHEHHBIX 3a/1aHUN COJIEpKaT
OLIMOKH.

«He 3auteno»

Teopernueckoe conepxaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIEC HABBIKH
paboThl HEe chOPMUPOBAHBI UK CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHo#l mporpaMmoit 3a1aHuil He
BBITIOJTHEHO JTHOO0 BBIMIOIHEHO ¢ TPYObIMH OMIMOKaMH, Ka4YECTBO UX
BBHITIOJTHEHUS OLEHEHO YUCIIOM 0alioB, OJM3KUM K MUHUMYMY.

MaTepuaJibl IPOMEXKYTOYHOT'0 KOHTPOJISI: TECTOBbIE 3aJaHUA.

1.CnpaBeyiIMBO B MEXaHUYECKOU Y 3JIEKTPOMAarHUTHOU KapTUHE MUpa:

1) nepemMelleHHEe CO CBEPXCBETOBON CKOPOCThHIO HEBO3MOXKHO;

2) ABUXKYIllee TeJIo AeUCTBYET Ha JBUKUMOE, a BCTPEYHOTO  MPOTHUBOJIENCTBUS

HEeT;

3) 3HasA NPUYUHY MOXKHO TOYHO U OJJHO3HAYHO PAaCCUUTATh €e CJIe/ICTBUE;

4) nmo60e IBUKEHUE CBOAUTCS K TepeMelleHUI0 YacTULl.




2.YCTaHOBHTE COOTBETCTBUE MEX/Y ONpeie/ieHheM MeT0/jla HAyYHOTro MO3HAHUSA U CAMUM
METO/IOM:

1) onpepesieHMe KOJMYECTBEHHON 3HAYUMOCTHU CBOMCTB, CTOPOH  H3y4aeMoro
00'bEeKTa UJIU SABJIEHUSA C IOMOLIBIO Cllel|ha/IbHbIX TEXHUYECKUX YCTPOUCTB;

2) aKTUBHOe IieJleHalpaBJeHHOe, CTPOr0 KOHTPOJIMpyeMOe BO3JeicTBUe Ha
00bEKT (3KCIIEpUMEHT, U3MEPEHUE);

3. [ly1s1 ecTeCTBEHHBIX HAYK XapaKTEPHO:
1) cTporo 06'beKTUBHOE 00'bSICHEHHE €M CTBUTENbHOCTY;
2) UHJUBUAYATbHOE TIOHUMaHUE MUPA;
3) packpbITHe 1ieJiel, HAMepeHU ! Ye0BeKa;

4) “cTOJIKOBaHHUE SIBJIEHUH.

4.PacrosioxxuTe NpeACTaBJIeHUs O MaTEepPHUH B TOPAJKEe UX BOSHUKHOBEHUS:

1) cymectByioT 2 <¢opMbl MaTepud, o06Jajaroluide HPOTUBOINOJIOXKHBIMU
CBOMCTBaMU — BeLeCTBO U GU3HUUYECKOE MOJIE;

2) 4X cTUXUH, CMelllaHHbIX B ONpe/ieJIeHHbIX IPONOPLUAX;

3) Mexnay MaTepuedl B ¢GopMe TpaBUTALUOHHOTO IMOJII U TeoMeTpUYeCKHUMH
CBOMCTBaMU MPOCTPAHCTBA — BpEMEHU HEBO3MOXXHO NPOBECTU YETKYIO IPaHb;

5.PacnoJsioxure npeacTtaBJeHUA O ABUXKEHHNH B MOPAAKE X BOSHUKHOBEHHUA:

1) ecTecTBEHHOE U HACHUJIbCTBEHHOE;
2) MHOXecTBO GOpPM JIBUXKEHHS;
3) MexaHUYecCKoe.

6.lHBapUaHTHOCTE:

1) He#TpanusMm;
2) cUMMeTpHuS;
3) acuMMmeTpus;
4) 3KBHBAJIEHTHOCTb.

7.ApucrtoTesib ckasan «IIpupo/ia He TEPNUT NYCTOThI», 3TO O3HAYAET:

1) mycToro npocTpaHCTBa He CYLIeCTBYET;
2) MaTepus paBHOMEPHO PacCIoJiaraeTcsi B MPOCTPAHCTBE;



3) 3anoJiHATb NyCTOThI 3HAHUS;
4) BAYMYHBO OTHOCUTCS K IPUPOJE.
8.YBesimueHUe KOHI|EHTpPALMU pearupymwliux BellecTB MNPUBOAUT K YBeJUYEHUIO

CKOpOCTH XHUMUYECKOUN p€aKLny, IOCKOJIbKY:

1) moHWKaeTcs 3HEpPreTUYEeCKU bapbep peakiuu;
2) yBeJMYMBAETCS YMCJIO aKTUBHBIX MOJIEKYJI;

3) Bblllle BEPOSATHOCTb CTOJIKHOBEHHS pEareHTOB;
4) pacTeT CKOPOCTb JIBHUXKEHHUS MOJIEKYI.

9.YcTaHOBUTE COOTBETCTBUE MEX/Jy VYPOBHEM OpraHu3aludd >KUBOM MaTepuu H
XapaKTepPUCTUKOU MPUCYILEN eMY:

1) nomyssuus; 3JieMeHTapHas CTPYKTYpHas eZJHHHULA )KU3HHU;
2) BuUJ; 3JIeMeHTapHas eIMHHUIIA 9BOJIOLUY;
3) KJIEeTKa; e/IMHUIIA CUCTEMATHKH KUBBIX CyIIlECTB.

10.Monekyna JHK copepxxut y4yacTok u3 90 HYK/JIeOTHJOB, KOTOPbIA KOAUPYET
NEePBUYHYIO CTPYKTYPY 6eska. YUcaI0 aMUHOKHUCIOT, BXOAAIUX B COCTaB 6eJiKa, KOTOPbIH

mudpyetcsa atuM yuyactkom JIHK, paBHo:

1)
2)
3)
4)

30;
90;
270;
49,

11.bpuTaHckas 3HUUKIIONEeAWS NOSACHAET JleTEpMUHU3M cTpokaMu OMapa Xarsima

1)

2)
3)

4)

CymuyM cyuTal TOJIbKO AyX Be3JeCYyLlUW, 4YyKJbld BCSIKHX BelleCTBEHHBIX
nepeMeH;

Yx 1 - g 3apsa TBopeHbs 3anucasa TO, YTO NpoUYTeT nocaegHUM. CyAHbIN [ eHb;
Anx, MyapenoMm mnpeasoKeHHbIM NPUMU, U3 PYK Ke Aypaka He NpPUHUMaAH
0aJjib3aMa;

B 3TOM Mupe He BbIpacTeT MpaB/bl MO6GET, ClIpaBe/JIMBOCThL HE MpaBUJa MUPOM
BOBEK.

12.MosieKyJIIpHO — KUHETHYEeCKas TeOpHUs N03BOJISAEeT PACCUUTATh:

1)
2)
3)
4)

BEPOSTHOCTD TOTO, YTO MOJIEKYJIA UMEET TaKYl0 CKOPOCTh;
CpeJiHYE 3Ha4YeHHS BEJIMUUH, XapaKTEPU3YIOLUX KOJIJIEKTUB MOJIEKYJI ra3a;
CKOPOCTbD JII0O0W 3aJaHHOW MOJIEKYJIbI T'a3a;

OTKJIOHEHHWE CKOPOCTH [AAHHOW MOJIEKYJbl B JAaHHbIA MOMEHT BpEMEHU OT
cpeAHEeM.

13.ATpuOyThI 3BOJIIOLUU:

1) camMOonpoU3BOJILHOCTb;



2) Heob6paTUMOCTh;
3) 06paTUMOCTB;
4) HanpaBJIEHHOCTb.

14.B xMuMHUYeCKOM NpeBpalleHny MOoJIeKyJIa:

1) He U3MeHseT CBOM COCTaB;

2) He U3MEeHSET 3JIEKTPOHHYIO CTPYKTYDY;

3) He coxpaHsieTcs;

4) COXpaHSAIOT CBOK UHUBUAYAJTbHOCTb.

15.Ykaxure IMOJIOKEHMHHA, KOTOphbI€ COOTBETCTBYIOT HeHaCHeACTBeHHOﬁ

(MoaMpUKaLMOHHOW) U3MEHYUBOCTH:

(l)OpMI/II)OBaHI/Ie M3MeHeHU U COMMpOBOXKAAETCA NISMEHEHHWEM I'€HOTHIIQ,
HN3MEHEHHA nepeaarTcCd 110 HaCJeACTBY,

HN3MEHEHHA HOCAT HpI/ICHOCO6I/ITeJIbe1ﬁ XapaKTep;

CTelleHb BbIPaAXX€HHOCTHU M3MEHEeHUN B CIJEHOTI/IHG 3daBUCHUT OT CHJIbBI H
MpoAOJIXKUTEJIbHOCTHU Cl)aKTOpOB, KX BbI3bIBAOIIHX.

16.AOK338TEJH:>CTB3MI/I TOrO0, 4YTO NpeaACTaBUTEN PA3HbIX Y€JIOBEYECKUX PAC OTHOCATCA K

O/IHOMY U TOMY e OHMO0JIOrMYeCKOMY BH/ly YesloBeK pa3dyMHbli (Homo sapiens) sBas0TCS:

1)

OpPTaHU30BaHHOCTb B  BBICOKOPA3BUTYIO  COLMAJIbHYK  CTPYKTypy -
YyeJI0BeYeCcKoe 0611eCTBO;

e/JMHCTBO peHOoTHUNA Npe/icTaBUTe/IeN BCeX pac;

OJIUH U TOT K€ XpOMOCOMHbII Habop;

IpUCIOCOO/IEHYeCKUH ~ XapaKTep  OTJHUYWTEJbHBbIX  INPU3HAKOB  JJIA
npejCcTaBUTeNeN KaXKA0M U3 pac.

17.CkopocCTsb cBeTa:

1)
2)
3)
4)

He 3aBUCHUT OT HallpaBJIEHUA ABUXKEHHUA CUCTEMbI OTCHETA,

3aBUCHUT OT abCOJIIOTHOIO 3HAaYEeHUH CKOPOCTH ABUXEHUA CUCTEMBI OTCYETA,
3dBUCHUT OT HallpaBJIEHHA, HO HE 3aBUCHUT OT «U» CUCTEMbI OTCHETa,

He 3aBHUCHUT OT «U» CUCTEMBEBI OTCUHETA.

18.0cHoBy OTO:

1)
2)
3)
4)

C «const» B 06J1aCTsX, rJie FPaBUTALLMOHHBIMU CUJIAMU MOXXHO IpeHeOpeyb;

«m» He 3KBHBaJIeHTHa E B HeMHepI1Ma/IbHbIX CUCTEMaX OTCYETa;

const B JIIOOBIX CHCTEMAX OTCYETa;

Bce (u3MYeCcKHe MpoIlecchl NPOTEeKAalT OJWUHAKOBBIM 00pa3oM B JIHOObIX
CHUCTeMax OTCYeTa.



19.9kKocucrema:

1
2)
3)

4)

COBOKYNHOCTb OpPraHU3MOB W HEOPraHWYECKUX KOMIIOHEHTOB OKpY:Kalollen
Cpe/ibl, B KOTOPOU MOXET OCYIeCTBAATbLCS KPYyrOoBOPOT BEIECTB;
OpraHvsallUOHHas TIpynna B3aWMMOCBSI3aHHbIX MOMNYJSALUH, pacTeHUH,
YKUBOTHBIX, [PUOOB U MUKPOOPraHU3MOB, >KMBYILI[UX B OHUX U TeX JKe YCJIOBHUIX;
COBOKYNHOCTb (JaKTOpPOB CpeAbl, B IMpejesax KOTOpPOH  BO3MOXKHO
CyllleCTBOBaHUE BU/Ia;

KOMILJIEKC MPUPOJHBIX TeJ U SIBJEHHH, C KOTOPHIMH OPraHU3M HAXOAMUTCS B
TEeCHOM B3aMMOCBSI3H.

20.'azoBass ¢yHKUMS >KHUBOTO BellecTBAa B 6Ouocdepe o006yc/lOBJIEeHA CIOCOOHOCTHIO

OpPraHU3MOB:

1)
2)
3)
4)

HaKallJIMBATb pa3/IMYHbIE€ BEIECTBA,

OCyHI€CTBJIATD C/JIOKHbIE ITPEBPAlll€HHA BEIIEeCTB B }KMBbLIX TEJIaX;
IOrJiolaTb U BbIAEJIATDb KUCJIOPOA U YI‘.HGKI/IC.HBII‘/JI ras?
BbIeJIATb XUMHWYECKHE BELECTBA.

21.'paBUTAaLlMOHHOE B3aUMO/J€NCTBUE:

1)
2)
3)
4)

nepeHocuTcs GOTOHAMY;

He IeiCTBYeT B MaKpOMMUDE;

CBOWMCTBEHHO BCEM MaTepHUaibHbIM 00'bEKTAM;
ABJISIETCS ONpeJeS0IUM B MeraMupe.

22.BepHo Jyu:

1)
2)
3)

4)

HabJl0/leHue BOJIHOBBIX CBOWCTB JieJlaeT HEeBO3MOXHBIM HCCJe/lOBaHUEe ero
KOPIYCKYJIIPHBIX CBOWCTB;

HabJl0/leHre KOPIMYCKYJSIPHbIX CBOMCTB JiejlaeT HEBO3MOXKHBIM HCCJIelOBaHUe
ero BOJITHOBBIX CBOMCTB;

HabJiloJleHMe BOJIHOBbIX CBOWCTB /[ieJlaeT HEHYXXHbIM HCCJIeJl0OBaHUE €ero
KOPIYCKYJIIpDHBIX CBOWCTB;

HabJl0/jleHre KOPIYCKYJISIpPHBIX CBOMCTB /JieJlaeT HEHY>KHbIM MCCJIeJlOBaHUe ero
BOJIHOBBIX CBOMCTB.

23.(DYHﬂaMeHTaJIbHOE BBaHMOﬂeﬁCTBHe 10 BeJUYMHE OTHOCUTEJIbHOW HHTEHCHBHOCTU

(oT GoJibllel K MeHbIIIEH) pacnoJiaraeTcs B CAeAy0LIEeM NopsIKe:

1) CUJIbHOE, 3JIEKTPOMAIrduTHOE, CJIaGOe, rpaBUTAlJUOHHOE,

2) rpaBUTAIMOHHOE, 3JIEKTPOMAarHUTHOE, c/1a60e, CUJIbHOE;

3) csaboe, rpaBUTALMOHHOE, CUJIBHOE, 3JIEKTPOMAarHUTHOE;

4) 3/1eKTPOMarHMTHOE, TPaBUTAl[MOHHOE, CUJILHOE, cylaboe..



24.YcTaHOBHTE COOTBETCTBUE MEXAY CTPYKTYPHBIM YpPOBHeM BcesleHHOM M OCHOBHBIMU

3dKOHOMEPHOCTAMMU ABUXKEHHUA 00'EKTOB B HEM:

1) meramup; 3akoHoMepHocTH CTO u OTO;
2) MaKpoMHup; 3aKOHBI KJIACCUYECKOW MeXaHUKH U 3JIeEKTPOJUHAMUKY;
3)MUKpOMMUD; 3aKOHbI KBAHTOBOM MeXaHUKH U 3JIEKTPOJUHAMHUKH.

25.YkaxkuTe xapaKTepHUCTUKH 3JIeMeHTapPHBIX YaCTHII;
1) Macca nokosl, ClIMH, CTPAaHHOCTb, SHTAJIbIIHS, [[BET;
2) Macca, 3apsiji, KBAHTOBOE YHMCJIO, BaJIEHTHOCTb, apOMaT;
3) BpeMs KU3HU, IHTPOIHUS, 3apsiJ, [IBET, MOMEHT UMIYJIbCa;

4) Macca, 3aps/, ClIMH, BpeMs KU3HH, BHYTPEHHKE KBaHTOBbIE YHCIIA.

26.AToMusM JleBkunna - /leMoKpuTa O6blJ1 OCHOBAaH Ha U/jiee:
1) B BMXKEHUU aTOMOB IIPUCYTCTBYIOT 3J71EMEHTHI CJIy4alHOCTH;

2) BCe COCTOUT H3 MeJIbYaMIlHuX, HeAeJIMMbIX YaCTHUL, — 4dTOMOB, KOTOpbIe
6ecnopﬂ,aquo ABUXKYTCA B IYCTOTE;

3) npu coefUHEHUH aTOMOB TeJsla BO3HMKAIOT, HEKOTOpOE BpeMs CyLIeCTBYIOT, a
3aTeM pa3pylIalTCs, BHOBb PAacChINasiCh HA aTOMBI;

4) BC€ COCTOMT M3 HeJeJIMMBbIX U Ae(l)opMI/IpYEMbIX KOPIIYCKYJI, KOTOpbI€ IIJIOTHO
npuJjerarT APYT K APpYyTy, HE OCTaBJIAA MeCTa AJid IyCTOThI.

27.0cHoBHas NpU4YMHaA NapHUKOBOro a¢pdPeKTa - 3TO:

1) yBesnueHue B aTMocdepe KOHIEHTPALMU COEJUHEHUH, MOTJIOLIAILIUX
MHPpaKpacHoe U3JIyuyeHue;

2) BbIpyOKa JIeCOB;

3) HN3MEHeHHe HallpAXEeHUA ABUXEHNA N HFHTEHCUBHOCTH OK€AaHHNYECKHUX Te‘{eHI/II‘/’I;

4) TenJioBblieJIEHUSI IPOMBILIJIEHHBIX PeANPUATHH.



CTpYKTYpHO-COAepP KATEIbHBIH TECT 1JIs IOBTOPEHUS U 3a/1aHUS
K pasaeay 1

1.1. Kmouesbim  nowamusm  npeomema  Kypca  «Kouwyenyuu  coépemenHoco
ecmecmeo3Hanusy, YKA3aHHbIM 6 J1e60l KOJIOHKe, noobepume coOmeemcmeaylowue um
onpeoeneHus, npueeodeHHbvle 8 NPasoli KOJOHKe.

1. Konnenmwusi. A. O3nauaer Oonee BBICOKU U YPOBEHD
2. TpaHCIUCUUTUIMHAPHOCTb. YHUBEPCAIbHOCTH o CpPaBHEHHUIO c
3. EcrectBo3HaHueE. MEXKIUCUUILIMHAPHON KOOMEPALUEH.

4., Hayka. b. Baxnelmuidi 2JIeMEHT JyXOBHOH KYJIbTYpHI.
5. Monenu. bykBasibHO o0O3Hauaer 3HaHue. llenpr0 W BbICHIEH

LIEHHOCTBIO SIBIIIETCA TOUCK HCTUHBI O SBIEHUAX U
3aKOHAX OKPYKAIOUIEro HAac MHpPA HEXKUBOW, KUBOU U
COLIMAIIBHOW MaTepuH, O PpOJM U MpeJHA3HAYECHUU
UYenoseka Ha 3emiie u B Kocmoce.

B. OcHoBonouararomas ujesi, CUCTeMa B3IJSJ0B 110
TOMY WJI1 UHOMY BOIIPOCY, SIBIICHUIO.

I'. «Cypporatsl», 00pa3iubl, MpEICTaBICHUS O HUX,
3aMCHAIOIINC B KOHCTPYKTHUBHO-TCOPECTUUCCKUX n
SMIUPUUYECKUX HUCCICJOBAHUSIX pealbHble OOBEKTHI,
SAIBJICHUA U MPOLICCCHI.

JA. Hayka o0 sBIeHUsIX UM 3aKOHAX NPHUPOJBI,
HaIpaBJICHUA Ha IIOUCK CYIIHOCTH IMpUpOAbI;
COBOKYIHOCTb HaYK O IPUPOJE, B3ATAsI KAK LieJias.

1.2. Kniouegbim noHAmusM UHMENIEKMYAIbHOU KYIbMypbl JUYHOCMU, VKA3AHHBLIM 8
J1e601i KOJIOHKe, noobepume cOOmMEemcmeaylowue UM Kpamkue XapaKxmepucmuxu, npueeoeHHble 6
npasoii KOIOHKe.

1. Wntennexr. A. PammonanbHoe (pa3ymMHOE) TIO3HAaHHE MUDA,
2. Kynbtypa. 3a/1a10111e€ «PALIMOHAIBHOCTD B JICHCTBUN.
3. JIugHOCTS. b. B akTuBHOM cO3MIIaTEIBHOM TUIAaHE MOTPEOHOCTH U
4. Wndopmarus. CIIOCOOHOCTh TBOPUTH COBEPILIEHCTBA B CAMBIX HECXOXKHUX
5. TsopuecTBo. CUTYallUsIX, CAMONIOPOKICHHUE [IEHHOCTEH.

B. B camom o0mem cMbicie  COBOKYITHOCTh
MaTepHaJIbHBIX U JYXOBHBIX IEHHOCTEH.

I'. B caMmoM mIHpPOKOM CMBICIIE TIOHATHS OMpEeIeHHAs
yrnopsoueHHass ~ (Gopma  B3aMMOACHCTBHSI  MEXIY
oObeKTaMHu WU CyObeKTaMu (HMCCIEeNOBATENSIMHU) H
00BEKTaMH, Mepa OpPTaHW30BaHHOCTH CHCTEM, CIIO0CO0
KOMMYHHKAITUHN CYOBEKTOB.

. B camom o0meMm cwmbici€ COLIMOKYJIBTYPHBIH,
COLIMOTICUXOJIOTUYECKUIA MHIUBUIL.

1.3. Bce ceemenmuvl uHmMeNNIeKMYAIbHOU Cc@epbl  KYIbmypbl  ONUPAIOMCA  HA
Koonepamueroe 83aumooeticmeue «3HaHusy u «payuorarbHocmu 6 oeucmeuuy. Ceemenmam
UHMENIeKMYANbHOU  KYJIbMypbl, VKA3AHHLIM 6 J1e80ll  KOJOHKe, noobepume Kpamkue
Xapaxkmepucmuky ux COB80KYNHO20 UCMOPUYECKO20 00beMda 3HAHUL, NpUBeOeHHvle 8 Npasoli
KOJIOHKe.

1. T'ymanuTapHas KynbTypa. A. CoBOKYIHBIN HcTOpUYecKuil 00bE€M 3HaHUA ¢GuIocopu,
2. EcrecTBeHHO-HayuHas PENUTHNOBENICHUS, KYJIbTYpPOJIOTUH, IOPUCIPYIEHLUH, 3TUKH U
KyJbTYpa. JCTETUKHU, UCKYCCTBOBEAECHUS U IPYTUX F'YMaHUTAPHBIX HaYK.

3. HudopmanmonHo- Bb. CoBoKymHBINH HCTOpUUECKUI 00BEM 3HAHHS O MACTEpPCTBE,



KOMMYHUKaTHUBHAs
KyJIbTypa.

4, CouuajibpHO-
SKOHOMHYECKAas
KyJIbTypa.

5. Texuonorudeckas
KyJIbTypa.

1.4. Bwvibepume

2YMAHUMAPHOU KYIbMYp:

pemeciax, MallMHaX, MpUOOpax W ammaparax, 0 (hU3HUECKUX,
XUMHUYECKHX, re0JIOTHYECKHUX, OMOJIOTNYECKUX U
MH(POPMALIMOHHBIX TEXHOJIOTHSIX; 00 3BOJIIOLIMOHHO-
TEXHOJIOTUYECKOM MOJIEpHU3ALUH BeeX chep SIKOHOMUKHU.

B. CoBOKYITHBIN UCTOPUYECKUN 00HEM 3HAHUSI €CTECTBEHHBIX
HayK O MUKpPO- MaKpo- 1 MEraMupax, 0 B3auMOJEHCTBUU OBITHS
C IPUPOJIOH, O 3aKOHAX HOOTE€HEe3a — MpeBpalieHus: ouochepsl B
HoOCeEpY.

I'. CoBOKyIHBIN HCTOpUYECKUNA 00BEM 3HAHHUS COLIMOJIOTHH,
MIOJIUTOJIOTUU M 3KOHOMUKH, (PMHAHCOB M KpeauTa, Ou3Heca U
COLIMAJIbHO-D)KOHOMUYECKOTO  IUIAHUPOBAHUS,  PBIHKOB U
TOPrOBJIM, NPEANPUHUMATEIbCTBA U KOMMEPLMH, PpEKJIaMbl,
KOpHOopaTUBHOM KyJIbTyphl 1 PR.

JI. CoBOKYNHBII UCTOpPUYECKHI 00bEM 3HAHUS MaTeMaTHUKHU,
SI3BIKO3HAHMS M HH()OPMATHKH, TPAJAUIINI 1 MHHOBAUU B cepe
o0pa3oBaHMsl, TBOpPYECTBA B CO3JAAHUU M DPA3BUTUU 3HAKOBOU
(cuMBOITBHOIT) M 00pa3HOH cHCTEMBI HHPOPMAIUH.

6€PHbLE CnyC‘aeHlxt}l 0 63AUMOOMHOUEHUAX ecmecmeeHHOHayuHozZ u

A. EcTecTBeHHOHay4YHasi U T'yMaHUTapHAsl KYJbTYpbl — OCHOBHBIE YAaCTH €IMHOrO LEJIOrO,
MMEET MECTO X B3aMMOCBS3b U B3aUMOJICUCTBHE.

b. IIpoTuBonocTaBieHUE E€CTECTBEHHOHAYYHOM W TyMAHUTAPHOW KYJIbTYp IPUBOJIHUT K
MOSIBJICHUIO aHTUHAYYHBIX HACTPOCHUM U CIIOCOOCTBYET PACIBETY MICEBAOHAYKH.

B. Pemnth riobGanbHbIe TPOOIEMBI YEJIOBEUYECTBA MOYKHO TOJIBKO HAa OCHOBE T'YMaHUTAPHOM

KYJIBTYPBI.

I'. EcrecTBeHHOHay4yHass M T'yMaHHTapHas KyJIbTypbl TaK pa3/elE€Hbl, YTO INPEACTaBUTEIN
OJIHOM U3 HUX HE IOHUMAIOT IIPEACTABUTENECH IPYroi.

1.5. Kniouegvle noHamus HayyHo2o mMemood, YKa3aHHwle Hudice, Ccpynnupyime Ha 06e
epynnwl smnupudeckux (1) u meopemuuecxkux (2) memooos.

A. Habmonenue. b. AGctparupoBanue. B. Ananus. I'. CpaBHeHue.

. Konxperuzauus. E. Unaykuus. K. Henyknus. 3. O6061enue.

M. Cuntes. K.OMnupuyeckoe moaenuposanue. JI. Mneanuzanus.

M. ®opmamuzanus. H.Teopetnueckoe monenupoanue. Q. Onucanue.

II. U3mepenue. P. Dxcniepument. C. CucremaTuzanusi.

1.6. Yemanosume coomsemcmaue Meofcdy onpedeﬂeHueM Memooa HAY4YHO20 NO3HAHUA U

CAMUM MEMOOOM.



. denykums.

. Cunres.

. AGcTparupoBaHue.
. MonenupoBanue.

. Uapgykuus.

. HaGmronnenue.

. DKCIIEpUMEHT.

. U3mepenue.

03N DNk~ W~

A. OTBiieueHHE OT psiJla HECYIIECTBEHHBIX Jisi JAHHOTO
UCCJICIOBAHMUsI ~ CBOWCTB  M3y4aeMmMoro  SBJICHUA  C
O/IHOBPEMEHHBIM BBIJICICHUEM HHTEPECYIOIIMX CBOMCTB U
OTHOILICHUH.

b. Onepauuss coeArHEHUS  BBIACICHHBIX  YacTeil
npeIMeTa U3yueHus B €IMHOE 1IeJI0e.

B. U3ydenne oO0bekTa myTeM CO3JaHHS M MCCIICIOBAHUS
€ro KOIMU, 3aMEHSIomEeNd OOBEeKT HCCIEIOBaHUs C
ONpEIETICHHBIX CTOPOH.

I'  Cnoco0 paccyxnaeHusi, B KOTOPOM OOIIUH BBIBOJ
CTPOUTCS HA OCHOBE YaCTHBIX MOCHUIOK.

J. Onmnpenenenve KOJIMYECTBEHHBIX 3HAUYEHUH CBOMCTB,
CTOPOH HM3y4aeMoro OOBEKTa WJIM SBJICHUS C IOMOIIBIO
CIEIHAIbHBIX TEXHUYECKUX YCTPOMCTB.

E. AKTHUBHOE LEJICHANPABJIEHHOE, CTpOTO
KOHTPOJIMPYEMOE  BO3JEWCTBHE  HCCleAoBarelss  Ha
U3y4aeMblil OOBEKT.

/K. UyBCcTBEHHOE OTpaKEHUE TMPEAMETOB U SIBICHUU
BHEIITHETO MHpA.

3. Cnocob paccyxkeHus WIM METOJl JABM)KEHUS 3HAHUS
OT OOIIETO K YaCTHOMY.

1.7. OcHosHnvim moodenam passumus Hayku 6 XX eexe, YKA3AHHbIM 6 €GOl KOIOHKe,
nocmasbme 8 COOMEEMCMEUU UX KpAmKUe XapakmepucmuKu, npueeoeHHble 6 npagol KOJIOHKe.

1. TMlapagurmanbHas KOHUEMIHUS.

2. Konnermmus METOI0JIOTUH
HCCIIENOBATENBCKUX
IPOTPaMM.

A. Tlapagurma (oOpasen) ompenensieT TEHAEHIHIO
pa3BUTHS HAy4YHBIX HCCleAOBaHU. Pa3BuTHe 3HAaHUN B
paMKax napagurMbl — «IIOHATUHHON CETKH, YEpe3 KOTOPYIO
yueHble paccMaTpuBalOT MHUDP» Ha TOM WM HMHOM JTare
pa3BUTHSA HAyKH, MOJY4YMJIO Ha3BaHUE «HOPMAaJIbHOMU
HayKn»; CMEHa NapaJIirM — «HAY4YHasl PEBOJIFOLUSD.

b. Pa3BuTHe HayKkH TOJKHO OCYLLECTBIISITHCSI HA OCHOBE
paloHaIbHOIO  BBHIOOPAa U KOHKYPEHLHH  Hay4yHO-
UCCIIEIOBATENbCKUX  IporpamMm. BeiTecHeHMe  omHOM
IIPOrpaMMBbl IPYTrOM €CTh «HAYYHAs! PEBOJIFOLU».

1.8. Luxny, kax ocHoge 6ce20 MUpO30aHUs, NOCMABbME 8 COOMBEMCMBEYIOUVIO
nOC1e0068amenbHOCHb OCHOBHbLE dIMANbl YUKILA, YKA3AHHbIE HUMCe:
A. DBomonus. b. Karactpoda. B. Kpusuc.
I'. IlepexoHbIe COCTOSTHUSI K HOBOMY 3Ty SBOJIFOIUH.



1.9. B obweii nepuoouzayuu ucmopuu ecmecmeo3Hanus nocmagbme 6 coOmeemcmeue
9NOXU eCMeCcmE03HaAHUS, YKA3AHHbLE 6 €60l KOJIOHKE, UX 8PEMEHHbIM NEPUOOdM (UHMepeaiam),
npUedeHHbIM 8 NPABoLl KOJIOHKE.

1. Dnoxa Hatypduiocodpumn. A. (c Il B. 1o 2-oii monoBunsl XVI B.)
2. Dnoxa cpeIHeBEKOBOM
CXOJIACTUKH M PaHHETO B. (XIX B.)
Peneccanca.
3. Dnoxa MeXaHUCTUYECKOTO B. (¢ VI B. no u.3. 1o |l B. H.3.)
€CTECTBO3HAHMS.
4. Droxa dBOJIIOIMOHHBIX UIEH B I'. (2-as monosuna XVI-XVIII BB.)
€CTECTBO3HAHHH.
5. Dnoxa 3apoXKIeHHs . (xonery XIX — nagano XX BB.)
HEKJIAaCCHYECKOTO
€CTECTBO3HAHMS. E. (XX — nauano XXI BB.)
6. D1oxa COBpeMEHHOI0
€CTECTBO3HAHUSI.

1.10. Dnoxam namypgunocogpuu (1) u cpeonesexogoll cxonacmuxu, KIOYAsL U PAHHUL
Peneccanc (2), nocmasome 6 coomeemcmeue OCHOBHbIE KOHYENMYAalbHble NPOSPAMMbl
ecmecmeo3Hanus OGHHbIX JNOX, NPUBCOEHHbIE HUICE:

A. CyOcraHimoHanpHask KOHIENTyallbHas IporpaMMa IiepBOHaval MUpa.

Bb. KoHuentyaipHas nporpaMma cxojJacTH4eCKOIro aHTPOIOLIEHTPU3MA.

B. KopnyckyinspHas (arToMUcTHUECKasi) KOHIENTyallbHas IPOrpaMMma.

I'. Konuenuus «1t000BHOro» (3Mnupuyeckoro) mo3HaHus [Ipuponasl Kak IO3HaHMSA
00XeCcTBEHHOI0 TBOpeHus: Mupa.

. KonTnHYyanucTckas KOHUENTyalbHasi HaydHas IporpaMma.

E. Konnenmus «HatypanbHoil marun» («®aycroBckuil paken» Peneccanca).

7K. I'eonenrpuyeckas kaptuaa Mupa.

1.11. Onoxam mexanucmuueckozo ecmecmeosunanuss (1) u 360n10YyUOHHBIX uOel 8
ecmecmeosHanuy (2) nocmasvbme 8 COOMEEMCMEUE OCHOBHbIE KOHUENMYAIbHble NPOSPAMMbL
eCmecmeo3HanUs OQHHbIX INOX, NPUBLOCHHbIE HUJICE:

A. I'enroneHTpuueckas KapTHHA MUPA M KOHLIETIIUS MHOKECTBEHHOCTH MUPOB.

b. CraHoBneHne MeXaHUCTUYECKON (DU3MUYECKON HCCIIEI0BATENbCKOM MPOrpaMMbl U Ha €€
OCHOBE KJIaCCUYECKOT0 €CTECTBO3HAHMUS.

B. KonnenryanbHas nporpamMmma B3auMOJICHCTBUS IPUPOIHBIX KaTacTpod U reosornyeckoro
HBOJIFOLMOHU3MA.

I'. KonnenryanbHast Hay4Has mporpaMma OMOJIOTHYECKOM 3BOJIOLMU 0c00ei (OpraHu3MOB) U
UX BHJIOB.

J. KoHuenmuss XMMHYECKOrO 3JIEMEHTa W CTAHOBJIICHHE YYEHHSI O COCTAaBE XMMHYECKUX
COCIMHEHU.

E. Konmenmust OwHapHOW OHOJOTMYECKOW HOMEHKJIATYphl B TEPMHUHAX poJa W BHIA.
[TpuHIUIT HEPapXUYECKOTO COMIOJYNHEHUS TAKCOHOB.

7K. Pa3zBuTue ydeHHs O COCTaBe XMUMHUYECKHX COEIUHEHUN Ha OCHOBE KOHLEMIIMU aTOMHO-
MOJIEKYJIIPHOTO CTPOEHHUS BEIIECTBA.

3. KoHuenuus KJIeTOYHOro CTPOEHUSI OPTaHU3MOB U PACTEHUM.

HN. KoHuenryanpHas HayyHas IporpaMma paBHOBECHOW TEPMOJUHAMUKH.

K. Ilepuonnueckuii 3akoH xumudeckux 3neMenToB .M. Menaeneena.

JI. CraHOBJEHHE CTPYKTYPHON XUMUH.



1.12. Onoxam 3apooicoenus Hekaaccuueckozo ecmecmeosnanus (1) u coepemennoco
ecmecmeo3Hanus (2) nocmasbme 8 COOMBEMCMEUE OCHOBHbIE KOHYENMYalbHble NPOSPAMMbl
@PU3UKU OAHHBIX INOX, NPUBEOCHHbIE HUJICE:

A. KonTunyanbHas (1oJjieBasi) KOHIIETIINS KIACCUYECKON 3IIEKTPOIMHAMUKH.

b. Konuenmus craTHCTUYECKOH (PU3HKH.

B. Konnenius kopnycKyJaspHO-BOJIHOBOTO JIyallu3Ma MUKPOUACTHI] (MaTEPHH).

I'. CtaHoBJiEeHHE DPEISATHUBUCTCKOW HCCIIEIOBATENIbCKOM (PU3UYECKOM MporpaMMbl B paMmKax
CIIEMAJIbHON TEOPUU OTHOCUTEIBHOCTH.

J. PazButue pesnsiTUBUCTCKOM HMCCIEN0BATENBLCKON (pr3nueckol MporpaMMbl U BKIIIOUEHHE B
nporpaMmy o01el TeOpUH OTHOCUTEIBHOCTH.

E. KBaHTOBas KOHLENUMs 3JIEKTPOMArHUTHOIO HW3JIydeHUs M noriomeHus. KBaHToBas
(KBazMKIIaccuyeckas) Teopus aToMa.

/K. CraHoBieHue U pa3BUTHE KBAHTOBO-TIOJEBOM MCCIEN0BATEIbCKON
IPOrpaMMBl.

3. CraHOBJICHHWE U Pa3BHTHE COBPEMECHHOHN (DM3MUECKOMN MCCIICOBATEILCKON IMPOTPaMMBbl -
€IMHOI TEOpUU MOJIA.

H. Kocmonorunueckas teopust «boapmoro B3peiBa». KocMoleHTpruUeCckas KapTuHa MUpa.

(busnueckoi

1.13. Coommnecume Mo0eb eu

npedcmagﬂeHueM.

KOCMOJI02UYECKYI0 C coomeemcmeyrouum

1. T'enuonenTpuyeckas MoJieib
Konepnuka.

2. 'eonieHTpHrYECKas MOJIEIb
IITonemes.

3. KocmouenTpuyeckas
MOJIENb.

A. KocMoc xoHeueH, chepy HEMOABMKHBIX 3BE3]1 IBUKET
IIEPBOJBUTATEIb O0or, mpuaaBas €Wl paBHOMEpPHOE
HETMIPEPBIBHOE KPYTOBOE JBU)XEHUE BOKPYI HAXOASAIICHCS B
LIEHTpE 3eMJIH.

b. LlenTpansabiM TetoM COIHEYHON CHUCTEMBI SBISETCS
Connue.

B. Kocmonornueckass kapThHa MHpa
CTaHJIapTHOW Teopuu bosbiioro B3pbIBa.

Ha OCHOBC

1.14. Ycemanosume coomeemcmeue Meofcdy ucmopudecKkum smanom paseumusl HayKu u

1. AHTHYHBIE 3HAHUS .

2. Knaccuueckas Hayka XVII
— XVIII BB.

3. Hayka CpenHUX BEKOB.

4. Knaccuueckas Hayka XIX
B.

5. CoBpeMeHHas HayKa.

npeocmasieHuem 0 Mamepuu 8 SmMom nepuoo.

A. CymectByeT eaMHCTBeHHas (opma Marepuu
BEILIECTBO, COCTOSAIIEE U3 TUCKPETHBIX YaCTHII.

b. Marepust — enMHOe HEIPEPBIBHOE I10JI€ ¢ TOYECYHBIMU
CIWJIOBBIMM IIEHTpaMHU  (JIEKTPUYECKUMH  3apsiaaMH) U
BOJIHOBBIMM JIBUKEHHUSIMU B HEM.

B. Ilycrotel He cymecTtByer, BcenenHas 3anoyiHeHa
HEeMpepbIBHON, OECKOHEYHOMH, HO AETUMOM MaTEePHH.

I'. Marepus MEJIbYANIINE HEIETUMbIE aTOMBI,
JBUTraronmecss B myctore. PasHooOpaszue Tenm oObscHsAETCS
Pa3INYHOCTBIO ATOMOB.

J. B OCHOBE BEIIECTBEHHOW MAaTE€pUU JIEKAT JIENITOHBI U
KBapkH; (U3NUYECKOe TOoJe NpPOSABISET AUCKPETHOCTb U
MOXKET OBITH TPEJCTABIEHO KaK COBOKYMHOCTh KBaHTOB
TIOJISI.



1.15. DOnoxam 3apooicoenus meknaccuyecko2o ecmecmeosHanusi (1) u coepemennHoco
ecmecmeosHanus (2) nocmasbme 6 COOMBEMCMEUE OCHOBHbIE KOHYENMYAIbHblE NPOSPAMMbL
XUMUuy OAHHBIX INOX, NPUBEOEHHbIE HUJICE:

A. Konueniusi TepMOJMHAMUYECKON XUMUHU.

b. Pa3zButue ydeHus o cocraBe Ha OCHOBE lIeproanyeckoro 3akoHa XMMU4ECKUX 3JIEMEHTOB.

B. DnexTpoHHas TEOpUsS XUMUYECKUX CBS3€H U pa3BUTUE HA €€ OCHOBE YUEHUS O COCTaBe,
CTPYKTYPHOU XUMUU U (PU3UKH TBEPJOTO TEla.

I'. CoBpemenHas (HU3HKO-XUMHUYECKasi KOHLETUS XUMUYECKUX MPOIIECCOB.

. CoBpeMeHHasi XUMHYECKasi UCCIIEA0BATEIbCKAs TPOrpaMMa - SBOJTFOIIMOHHAS XHMHSL.

1.16. Onoxam 3apooicOeHus Hekaaccuueckozo ecmecmeosnanus (1) u coepemennHoco
ecmecmeosHanus (2) nocmasbme 6 COOMBEMCMEUE OCHOBHblE KOHYENMYAIbHblE NPOSPAMMbL
Ouon02UU OAHHBIX INOX, NPUBEOEHHbIE HUJICE.

A. CtaHOBIJIeHHE yYEHHS O BBICIIEH HEPBHOM J1€ATEIHHOCTH.

b. I'eneTnyeckas KOHIENTyalbHasA MPOrpaMMa KOHUEMINN HACIEACTBEHHOCTH U
M3MEHYUBOCTHU, U €€ CHHTE3 C MOJICKYJSIPHON U TE€OPETUYECKOM OMOIoTHei.

B. Cunrernueckas Teopust 3BOJIIOIMH B OUOJIOTHH.

I'. Konnermust 6uochepsl 1 HOOCHEPHI.

1.17. Ocnoenvim ceemenmam cgpepvl Mupa (Yrusepcyma), yrkazauHvim 6 €80t KOJIOHKE,
noobepume coomeemcmeyrowue um onpeoeienus (Kpamkue XapaKkmepucmuki,), npugedeHHvle 8
npaesoti KOJOHKe.

1. Mup (YHUuBeEpcym). A. Bce mo3nanHOe, cymiecTByromee; ObiTHe (u3uveckoe

2. Ilpupona. (Marepusi, MPOCTPAHCTBO — BpeMs) M JyXoBHOe; (opMma

3. Yenogexk. CYLIECTBOBAHMSI — IPOCTPAHCTBO COOBITHII.

4. Jloroc. b. UyscTtBeHHasa ctopoHa Mupa. TpexcTOpoHHEE CyIECTBO —
OMOCOIIMOKYJIBTYPHOE.

B. HaGmonaemass ctopoHa Mupa. Bech MaTepuasibHBIH,
SHEpreTUYecKuil M MHPOpMaMOHHBIA Mup BceneHHOM.

I'. Pazym, CnoBo, OtHomenue, Yuenue. CUMBOJIbHAS U
oOpasnHas cucrema uHpopManuu o Mwupe.

1.18. OcHosHbIM (UHmMe2pUPYIOWUM) NOHAMUAM 00Uje20 eCMeCcmE03HAHUS, YKA3AHHbIM 8
J1e60ll KOJIOHKe, NOCMAasbme 8 COOMBENCmaue ux Kpamkue onpeoeieHus, NPpuseoeHHvle 8 npasoll
KOJIOHKe.

1. Cucrema. A. MHOXECTBO 3J€MEHTOB HJIU OOBEKTOB C OIpe/eleHHbIM
2. CtpykTypa. OTHOIIIEHUEM CBSI3U, B3aUMOICHUCTBUS MEXKIY HUMH.

3. Xaoc. b. MHOXeCTBO 3JIEMEHTOB, 3aJaHHBIX OTHOLICHUSMU MEXKIY
4. ITopsanoxk. HuMu. Ho 3Tu oTHomIeHuss He o00sA3aTeNbHO HMMEIOT XapakTep
5. Cummertpus. CBSI3U, B3aMMOJICUCTBUS MEXKY HUMU.

6. AcummeTpus. B. CocrosHne, B KOTOPOM HMEIOTCA COIJIaCOBaHHBIE
7. JucuMMeTpus. (ycTroilunBble) HampaBlIEHHBIE JIBUKEHUS M «3alIOMHHAEMOCTH)

OTpeieNIeHHBIX KOHPUTYpaLUH.
I'. CocrosiHue, B KOTOpOM He 00Opa3yercsi yCTOWYHMBBIX BO
BPEMEHHU CTPYKTYpP, OTCYTCTBYIOT COTJIACOBAHHBIE HAIIPABIICHHBIE

IIPOLIECCBI.

. CBOHCTBO  OOBEKTOB COXpPAHATh  OINpEJEICHHbIC
XapaKTepUCTUKH MTPU IPeoOpa30BaHUIX.

E. ITonsTue, IIPOTUBOIIOJIOKHOE CUMMETPUH, T.€.

XapaKTepU3yeT CBOMCTBO OOBEKTOB HE COXPAHATH OIpEcIICHHbIC
XapaKTEPUCTUKH ITPH CBOUX NMPEOOpa30BaHMSIX.
/K. DneMeHTbl CHUMMETpPUHM, KOTOpbIE OTCYTCTBYIOT KakK B




00BeKTe, TaK U B €r0 OKPYKEHUH; MOHMKECHUE CUMMETPHH TIpU
B3aUMOJICICTBUU OOBEKTOB (IMPUPOJHBIX CUCTEM) MJIM OOBEKTA U
€ro OKpPYKEHUSI.

1.19. Coomnecume ceolicmea cucmemvl ¢ NPOsGIEHUEM IMO20 CEOUCMEA 8 NPUPOOHOM
obvekme.

1. UuTerpaTuBHOCTD. A. Boma coctoutr W3 MOJIEKYJ, MOJIEKYJbl U3 aTOMOB, a
2. llemocTHOCT®. MIOCJIETHUE — U3 FJIEMEHTAPHBIX YACTHII.
3. UepapXuuHOCTb. B. CBoiicTBa MOJIEKYJ BOJIbI OTINYAIOTCS OT CBONCTB aTOMOB

KHCJIOPOJIa ¥ BOAOPO/IA, U3 KOTOPBIX BOJA COCTOMT.
B. B %uBOM opranusmMe coriacoBaHHO PYHKIIHOHUPYIOT
CHCTEMBI BCEX YPOBHEHN OpraHU3alMH.

1.20. B pamkax mpancoucCyunIuHapHo20 nooxooa K obwemy ecmecmeo3HaAHUK
svidensirom Kkuaccuveckyro (1), mexnaccuueckyro (2) u nocmmuexknaccuueckyio (3) cmpameauu
ecmecmgenHonayunozo mviuiienus (KCEM, HCEM u [ICEM). Ilocmasbsme 6 coomseemcmaue
OMMEYEHHbIM 8blille CMPAMeUsiM UX OCHOBHbIE UOel, NPUBCOCHHbLE HUDICe.

A. B mpupojae HeT clydailHOCTH; MPEJCTABICHUS O BEPOATHOCTH TOTO MM MHOTO COOBITHUS
MPUHIMITAATHFHO BTOPUYHBI.

b. CnyuaiiHocTh — ¢yHIaMEHTAIbHOE CBOWCTBO MPUPOJIBI, HEOOXOAUM BEPOATHOCTHBIN
IIPOTHO3 PE3yJIbTATOB H3MEPEHHSL.

B. B ocHOBe JIeKUT OCHOBOIIOJIAraroIIasi KOHILIEMIHS KOIBOIIONUH (COBMECTHOMN 3BOJIOLINN)
NPUPOJHBIX  CHCTEM, OINUPAMOIINECSs HA TOHATUSA: CHCTEMHOCTh, CaMOOpPTaHH3aIus,
HUCTOPUYHOCTH U TNI00ATBHBIN IBOIOIIHOHU3M.

I'. B normdeckoil nenu MbIIUIEHUS NPUMEHSETCSl CXeMma BbIOOpa: «WiIM — WIU» U
JIeTepMUHUPOBAHHAS TPUUYUHHO-CJIEICTBEHHAs CBs3b (JlamnacoBCcKuil 1€TEPMUHU3M).
. B rnorudeckod uend MBINUIEHUS MPUMEHSETCS CXE€Ma COBMEUIEHUS: «d — U» H

BEPOATHOCTHBIN JETEPMUHU3M MPUUUHHO—CIECICTBEHHBIX CBs3el ((IyKTyallmoHHAs MOJENb
HeKJIaccuueckoro ecrectBo3Hanus bopa — ['eiizenbepra).

E. BosneiictBue Ha 00BEKT €O CTOPOHBI OKPYXKEHHs SBISeTCA (DIyKTYal[MOHHO-
HCKOHTPOJHUPYEMBIM; BBOAWUTCA IIOHATUC COCTOSHHA BKIIOYAIOIICTO B cedd U OOBEKT U
OKpYXEHHE, B TOM YHCIIEe U UCCIEA0BATES.

7K. B ocHOBe nexar TeOpuH TMOpsAKAa W Xaoca, MPEXIe BCEr0 CHHEPreTHKa, BKIOYast
HEPABHOBECHYIO TEPMOJMHAMUKY U HEIMHEHHYIO TUHAMUKY, a TakkKe Teopus MHPopMaluu U
IBOJTIOIIMOHHASI HEOOPATUMOCTh BPEMEHH.

3. BoznelicTBue Ha OOBEKT CO CTOPOHBI OKPYKCHHS SIBISETCS KOHTPOJIUPYEMBIM; MOHSTHE
COCTOSIHUSI HOCUT (OPMaJIbHBIA XapakTep, TaK KaK BO3MOXXHO PACCMOTPEHHE OTIEIbHBIX
DIIEMEHTOB — OOBEKTa, OKPYKEHHS U CHUCTEeMBl  «HccIeloBaTenb +  mpubopy».
EctecTBOUCTIBITATETIO MNPUHOUIIAAJIBHO AOCTYIIHO M ITOABJIACTHO BCC B H3YYACMBIX CHUCTEMaAX
WIH CTPYKTYpax.

1.21. B pamkax KoHyenyuu MOOeIUpo8anus 6 obuem ecmecmeosHaHuu nocmasbme 6
coomseemcmaue udeanvivim (1) u mamepuanvuvim (2) mooensim ux Kpamkue xapaxmepucmuxu,
npuseoeHHble Huice:

A. MoryT ObITh ONucaTeNbHBIMU, A0CTPAKTHBIMH W MaTeMaTH4YecKUMHU. MaTemaTHuecKuii
dopmanu3M NpuaaeT MOAETH IBPUCTUUECKUN XapaKTep.

b. lcnonb3ytoTcss B HATYpHOM AKCIIEPUMEHTE, C TOMOIIbI0 KOTOPOTO MCCIIEI0BATENb 33/1aeT
KOHKPETHBIE BOIIPOCHI IPUPOJAE U €€ KOHKPETHBIM MPOSIBICHUSIM.



ITpumeuanue: B BUpPTyaqbHOM (KOMIBIOTEPHOM) SKCIIEPUMEHTE B ONPEACIECHHON CTENEHU
IIPOSIBIIIETCS MIEPECCUCHNUE UACAIBHBIX U MATEPUAIBHBIX MOJEIICH.

1.22. B pamkax KOHYyenyuu 35KCNEPUMEHMANbHOU OOCHMOBEPHOCMU 3BOJIOYUOHHO —
ouanexmuyecKku (UCmopuyecKku) pa3eusanacs KOHYenyus usmepenus 6 oouem ecmecmeo3Hanuu
Ha ocHose Knaccuueckou (1), mexnaccuueckou (2) u nocmuexnaccuueckou (3) cmpameaui
ecmecmeennHonayynoco mviunenus (KCEM, HCEM u IICEM). [Ipuseoume 6 coomeemcmaue ¢
OMMeYEeHHbIMU 8blULe CIPANeUIMU KOHYEeNYUY U3MepeHus, NPpUeeoeHHble HUice:

A. Tlpubop Kak KaHaI CBS3U MEXKIy HCCIEIOBaTeieM W OOBEKTOM HE CYHTACTCS
«UJeaNbHBIM», OH IepecTaeT ObITh aOCOJMIOTHO TMPO3PAUYHBIM KaHAJIOM CBSI3U  MEXKIY
uccienoBareneM U 00BEKTOM, B HEM Kak Obl CIy4ailHO MPOWCXOAUT MOTEPS YaCTH MCTHHHOMN
uHpopmanuu. HeobxoauMm AOMONHUTENBHBIA MOUCK KOPPEISIMOHHBIX COOTHOLICHHM MEeXay
baykryanusMu  (TIOTPEITHOCTSAMHU, HEOMPEACICHHOCTSIMH) BO3HUKAIOIIMMHU KaK B IIPOIECCe
U3MEpEHUS, TaK U PEalIbHO CYIIECTBYIOIIMMHU B IPUPOJE.

B. [Ipubop kak KaHa CBSA3U MEXKIY HCCIEA0BATEIEM H OOBEKTOM CUHTACTCS «HICATBHBIMY C
TOUKH 3pPEHUS Nepeaud HHHOPMALIUY O XapaKTePUCTHKAX 00beKTa Oe3 UCKAKECHUIA.

B. Bo MHOTHX 3BOJIIOIMOHHBIX MOJEISAX, OMHPAIONINXCS Ha JUTUTEIHLHOE BPEMs SBOJIOIIUU
IOPUPOJHBIX CHCTEM, HUX OKCIEPUMEHTaJbHas MpPOBEpKa C TPYAOM TMOAJACTCS CTPOToi
WHTEPIIPETAIIMH, TaK KaK BPEMs >KU3HH HCCIIEIOBATENIed — 3TO MIHOBEHHE (TOJIBKO TOYKAa) Ha
SBOJIIOIIMOHHOM «CTpesie BpeMEHM.

[Tpumeuanue: B HCEM oco6oe 3HaueHHne MpuoOpeo 0CO3HAHWE BAKHOCTH HMHTEPIIPETAIIUN
pe3yJIbTaTOB AKCIEPUMEHTA, BIUIOTH A0 OCO3HAHUA OTHOCHUTEIIBHOCTH HAIIEro IO3HAaHUS K
cpeactBam skcnepumenTta. BoooOme qist HCEM m ocobenno mns [ICEM xapakrtepHa Touka
3pEHUsA, YTO KOHCTPYKTMBHO — TEOPETHYECKAass MOJENb 3a4acTyl 3aJacT W XapakTep ee
AKCIEPUMEHTAIBLHON IPOBEPKH.

CTpYKTYypHO-cO/Iep:KaTeJNbHbIi TeCT 1Jisl IOBTOPEHHS U 3a/IaHUS
K pasaeiy 2

2.1. OcHo8HbiM ecmecm8eHHbIM HAYKAM, YKA3AHHbIM 8 €601 KOJIOHKe, nodbepume
coomeemcmayloujue Um onpeoesiensl, NpueeOEéHHbvle 8 NPAeoll KOJIOHKE.

1. dusnka. A. COBOKYITHOCTb HayK O XHBOU MPUPOJIE U €€ IBOTIOIUH.

2. Xumusi. b. Hayka o xuMu4eckux MoJIesiX BEIIECTBA: XUMHUYECKHUX

3. I'eonorus. AJIEMEHTaX U COEAMHEHUSIX, X COCTABE M CTPYKTYPE; O XUMUUECKUX
4. buonorwus. Mpoleccax U XMMUYECKOM 3BOJIIOIIMU TPUPOJAHBIX CUCTEM.

B. Kommuiekc Hayk 0 cocTaBe, CTPOCHUH, UCTOPUH PA3BUTHUSL 36MHOM KOPBI U 3€MJIH.
I'. Hayka o nBMEHHH TeJ, X B3aUMOJICHCTBUM U B3aMMOITPEBPAIICHHUSAX Ha BCEX
CTPYKTYPHBIX YPOBHSIX MaTepuu, 00 €AMHON TE€OPUHU TOJIS.

2.2. Quszuueckum kapmunam Mupa, yKazaHHbIM 6 €60l KOIOHKE, NOCMA8bMme 8
coomeemcmaue ux xapaKxmepHle 0cobeHHOCMU, NPUBeOeHHbLE 8 NPABOTL KOJIOHKE.

l.Mexanuctrueckas A. KaxJIpIi1 5JIEMEHT MaTepuy UMEET CBOMCTBA BOJIHBI U
KaptuHa Mupa. qJacTUllbl. J[BmkeHue — 4acTHbIN ciaydaid Gu3ndeckoro

2. DNEeKTpOMAarHuTHas B3aUMOJECUCTBUA. 3aKOHOMEPHOCTH U IPUYUHHOCTHU BBICTYIIAIOT B
KapTuHa Mupa. BEPOSATHOCTHOM (pOopMe, B BUJI€ CTATUCTUYECKUX 3aKOHOB.

3. KBaHToBO-11051€Bas b. Marepus — eqrHO€e HENPEPBIBHOE I0JIE C TOYEUHBIMU
KapTuHa Mupa. CHWJIOBBIMM LICHTPAMM — DJIEKTPUYECKUMH 3apsilaMU ¥ BOJTHOBBIMHU




4. Enunas teopus 1o JBIDKEHUSIMH B HeM. JIBIDKEHHE — paclipocTpaHeHHe KoleOaHul B
(coBpemeHHast (pu3uyeckast | moiyie, KOTOPOE OMHUCHIBAETCS 3aKOHAMH JIEKTPOJMHAMUKH.
KaptuHa Mupa). Pensuronnas (oTHOcUTENbHAS ) KOHLETILIHS IPOCTPAHCTBA
BPEMEHHU: MPOCTPAHCTBO U BPEMS CBSI3aHBI C IIPOLIECCAMH,
IIPOUCXO/SIIMMH B I10JIE, T.€. OHU HE CAMOCTOSTEIbHBI U
3aBUCUMBI OT MAaTE€pPHUHU.

B. Marepus — BeniecTBeHHasi CyOCTaHIIUs, COCTOSIIAs U3
aTOMOB WJIA KOPITYCKYJI. [[BUKE€HHE — IPOCTOE MEXAaHUUECKOE
nepemernenue. [lpoctpancTBo u Bpems aOCONIOTHBI.
3aKOHOMEPHOCTH ¥ IPUYMHHOCTU MTOAUYNHSIOTCS TPUHIUITY
JETEPMUHU3MA.

I'. MHoroo6pasue u enMHCTBO Mupa OCHOBBIBAETCS HA
B3aMMOJICHCTBHH U B3aUMOIPEBPAILICHHUSIX (PyHIAMEHTAIBHBIX
yacTul ¥ aHTuyactull. [Ipupona paccmaTpuBaeTcsi B JBUKEHUU U
passutuu. [Ipencrasienns 00 0CHOBE MUPO3/IaHUS CKJIa/IbIBAIOTCS
Ha 6a3e pa3paboTKU eAUHON TEOPHUH TMOJIsI, 00BEANHSIONICH BCe
(byHIaMeHTaJIbHBIC B3aUMOICHCTBUSI.

2.3. CmpyKmypHbIM YPOBHAM Mamepuu 8 pamKax CO8PeMeHHOU u3UKlY, YKA3AHHbIM 8 J1eGOl
KOJIOHKe, n00bepume ux Kpamkue OnUCanusl, npueOEHubvle 8 NPaeoll KOJIOHKe.

1. l'unepmup. A. Mup merao0bvekToB U MeracoctosiHuil. [IpoctpancTBo uzMepsiercs
2. Meramup. B aCTPOHOMMYECKHUX E€IMHHLAX, CBETOBBIX I'OJax M Iapcekax; BpeMs B
3. Makpomup. MUJUIMOHAX U MAJUIMAPAAX JIET.

4. Mukpomup. b. [IpencraBienne 0 MHOXKECTBE METaMUPOB.

5. 'mnomup. B. Mukpomup B MUKpoMupe. XapakTepHble pazmepsl [nankeona (

[ie® 1077 ; t, ~10™%c; p~10% é‘é’/‘ 3)-

I'' Mup MuKpOOOBEKTOB M MHKpOCOCTOSHUN. IIpocTpaHCTBEHHBIE XapaKTEPUCTUKU

ucuncisores ot 10 7% 1o 10 *®4; Bpems ot 6eckoneunoctu g0 10747,

A. Mup MakpooOBEKTOB M MaKpPOCOCTOSIHHUM, Pa3MEPHOCTh KOTOPBIX COOTHOCHMA C
Macmtabamu ku3HU Ha 3emie. [IpocTpaHcTBEHHBIE pa3Mepbl U3MEPSIOTCS B MUKPO-, MUJIJIH-,
CaHTHMETpax, METpax M KWIOMETPax; BpeMs — B CEKYHJ]aX, MUHYTax, yacax U rojax.

2.4. OcnosHbIM CMPYKMYPHBIM YPOGHAM MAMeEPUU, YKA3AHHBIM 6 JIe60l KOOHKe, NOCMA8bme
6 coomgemcmeaue 00veKkmvl Mupa (om 001bULe20 K MEeHbULeMY), NPUBEOEHHbLE 8 CpeOHell
kononke. Coomeemcmayowue nocied08amenbHOCmU 00beKmOo8 YKA3aHbl 8 NPA6oll KOJIOHKe.

1. Meramup. OOBeKTh MUpa: e 3-U-K-B
2. Makpomup. A. Bcenennas; b. IInaneTsr; e A-T-JI-B-H
3. Mukpomup. B. DnemeHTapHbIE YaCTUILIBI; e T-E-JX-M

I'. l'anaktuku; . 3BE315b1;

E. I'opona; 7K. Kopabmu;

3. Monexkynsi; M. ATomBI;

K. fnpa atomos; JI. Okeansl, Mops;
M. Pacrenus, xuBotHble; H. CiyTHUKHN
TIJIaHET.

2.5. DynoamenmanvbHoiM PUIULECKUM 3AUMOOCUCMBUAM, YKA3AHHBIM 8 160U KOJOHKE
noobepume coomsemcmayloujue UM ONUCAHUS, NPUBEOEHHbBLE 8 NPABOLL KOJIOHKE.



1. 'paBuTanIiOHHOE A. Hmeer yHUBepcaIbHBII XapakTep H MOXKET

B3aUMO/ICHCTBUE. BBICTYNIATh JINOO KaK MPUTSDKCHUE, JHO0 KaK OTTAIKMBAHHE.
2. DIEeKTpOMarHuTHOE OHO omnpenenser BOBHUKHOBEHWE  aTOMOB,  MOJIGKYJl U
B3aUMO/ICHCTBUE. MaKpOCKOMUYECKNX Tel. OMNUChIBAETCS 3JIEKTPOCTATHKOM,
3. Ciaboe B3aMOJIEHCTBUE. AJEKTPOJUHAMUKOM UM KBAaHTOBOM AIEKTPOANHAMUKOM.
4. CuiipHoe B3auMmoselicteue.| B KBAaHTOBOM  3JIEKTPOJMHAMUKE KBaHTaMU

(GyHIaMEHTAILHOTO  AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS
SIBIISTIOTCST  (DOTOHBI.

b. JlelicTByeT TOJIBKO B MHUKPOMHPE M ONMCHIBAET B3aMMOIIPEBPALICHUS 3JIEMEHTAPHBIX
gactull. OHO KOPOTKOJCHCTBYIOIIEE M XapaKTepu3yeT BCE BHIbI OeTa-TpeBpalICHUN.
BiaumopeiictBue ciabee 37€KTPOMArHUTHOTO, HO CHJIbHEE I'paBUTAMOHHOTO. OmnuchiBaeTcs
TEOpHeH, CO3IaHHON B 1967 r. C. Baiin6eprom u A. Canamom. KBaHTamMu TaHHOTO OIS
B3aMMO/ICHCTBUS SIBIISIFOTCS IPOMEKYTOUHBIE BEKTOPHBIE O030HBI.

B. NMeer yHuBepcalbHBIN XapakTep M BBICTYHNAeT B BUAE NpUTsDKeHUA. OHO sBisercs
cambIM c1a0bIM M3 BCEX OCTalbHBIX B3aUMOJEWCTBUU. B kiaccuueckoii (pusmke onmuchiBaeTcs
3aK0HOM BcemupHoro TsaroteHuss M. HerotoHa. B o01miell Teopur OTHOCUTEIBHOCTHU SIBIISIETCA
MPOSIBJICHUEM KPUBHU3HBI MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTMHYyMa M  OIKMCHIBAETCSA
ypaBHEHHEM rpaBuTauuu A. OWHITelHA. B KBaHTOBOM TeopwH KBaHTaMHU  TOJIA
B3aUMO/ICHCTBUS SBJIAKOTCS TPABUTOHBI.

I'. B3aumoneiictBue obOecrieunBaeT CBsI3b MEXKIY HYKJIOHAMU B SIJpE€ U CBSI3b KBAapKOB B
agpoHax. OmnuceiBaeTcs — KBaHTOBOM XpPOMOJMHAMHMKOM, OCHOBOIOJOKHHKOM KOTOPOH
sisiercst M. I'enn-Mann. KBanTamu 1osist B3aMMOICHCTBUS SIBJIIFOTCS TJIFOOHBI.

[lpumeuanue. Bce u3BecTHBIE (DyHIaMEHTaJIbHBIC B3aMMOACHCTBHS B HACTOSIIEE BpeMs
CUHTAIOTCSI IPOSIBIIEHUEM €IMHOrO (yHAAMEHTAILHOTO B3auMoJeiicTBus. Takol moaxon 3a1aér
COBpEMEHHasi (u3Myeckas HcCCIeloBaTelIbCcKas IporpaMma — €AWHas Teopus Nosd. YxKe
UMEIOTCA OTJeNIbHbIe ()parMeHTbl €JUHONM TEOpHUH, a TaKXKe TEeOpUU OOBEAUHEHUS psala
(GyHIaMEeHTaJIbHBIX B3aUMOJICHCTBUH, B YaCTHOCTH, AIEKTPOMArHuTHOro U cinadoro, u Benukoro
00BbeTMHEHUS JIEKTPOMArHuTHOT' 0, ¢1a00ro U CUIILHOTO B3aUMOJICHCTBUI.

O0benuHenue Bcex (PyHJaMEHTANIbHBIX B3aUMOJICHCTBUN OCHOBAHO Ha TOM, YTO pa3ivyus
MEXIYy HUMH TPOSIBISIOTCS TOJBKO IMPH MAaJbIX SHEPrHsX; NpU OOJBIIMX SHEPrHsIX OHHU
O0BEIMHAIOTCS B €JMHOE B3aUMOJCHCTBUE: DJIEKTPOMATHUTHOE M C€1ab0e B3aUMOJEHCTBUSA

o0BbeuHAIOTCA TIpH SHeprusx mopsagka 10> ', uTo coorsercTByer Temmeparype 107K ;
AIIEKTPOMAarHuTHOE, c1ab0e U CHIIbHOE B3aUMOJCHCTBUS OOBEIUHSIOTCS MIPU SHEPTUSAX MOpsAIKa
10'* T, uto coorBerctByeT Temmeparype 107 K; Bce BHIBI B3aHMMOJEHCTBHMIA, BEpOATHO,
00beMHAIOTCS TpH SHeprusx mopsaka 10'° I'3B, uro coorsercTByer Temmeparype 10°°K

(Takyie yCTOBHS COOTBETCTBYIOT paHHEHW CTaJiuu BO3HUKHOBEHHUS BceneHHOW B cTaHIapTHOMN
Teopun «boJBIIOro B3phIBaY).

2.6. Cpeou pyHOaMeHMANbHBIX (CKUCIUHHO INeMEeHMAPHBLIX») MUKPOUACTUY, VKA3AHHLIX 6
npaeoll KojiouKe, 6vblOepume UACMUYsbl, OMHOCAWUEC K COOMBEMCMBYIOWUM KIACcam
9IEMEHMAPHBIX 4acmuy, U3 NpuUeeOEHHbIX 8 J1e601l KONOHKe.

1. JlenToHBI. A. Dnextponsl; b. M1ooHBI;

2. KBapku. B. ®oronsr; I'. Tsoxénslii Tay - 1ENTOH;

3. KBanThI noneun . lllecTh TUIIOB KBapKOB 110 apOMAaTy, B KaXJA0M U3 KOTOPBIX
B3aMMO/ICVCTBUSI. pa3nuyYaroT TpU LBETA;

E. DnexrponHoe HelTpuHO; K. MrooHHOe HelWTpuHO; 3. Tay — nentoHHOe HelTpuHO; U.
[TpomexyTrounsie BekTopHbIe 6030HbI; K. ['paBuToHbI + rpaButuHo (?); JI. [M100HH!;
M. Autndactuiel ienToHoB; H. AHTHYACTUIBI KBApPKOB.




2.7. HpI/lHI/{MI’lCZM OmHocumelbHocnu u C)OHOJZH}ZiOWMM ux nocmyaamam, yKa3aHHbiM 6 npaeoﬁ
KOJIOHKe, nocmaebnie 6 coomeenicmeuu qbu3uqea<ue meopuu, yKa3aHHbvle 6 J1e6011 KOJIOHKE.

1. Knaccuueckas A. Bce MexaHMYeCKHE SBJICHMS B HHEPIUAIBHBIX CHCTEMax

MEXAHUKA. orcuéra (MCO) mporekaroT 0AMHAKOBO (MPUHIIUIT OTHOCUTEIBHOCTH

2. CnenuanbsHas Teopus | [anmmes).

OTHOCHUTEIIHOCTH. Bb. Ckopoctps cBera B Bakyyme oauHakoBa Bo Bcex MCO u He

3. O0mras Teopus 3aBUCUT OT [IBHOKEHHUS HMCTOYHUKOB MU NPUEMHHMKOB CBETa, T.C.

OTHOCHUTEJIBHOCTH. SIBJISIETCSI YHUBEPCAJIIBHOM IOCTOSHHOW NEpefayu B3ahuMOJEHCTBUS
(mabOpMaIUN).

B. Bce ¢usnueckue siBneHus: BO BCEX CUCTEMax OTCUYETa MPOTEKAIOT OJUHAKOBO.

I'. Bce ¢pusnueckue siiaenus: B MCO nmpoTekaioT 0JJMHAKOBO. B ul-
MIPUHIIMITBI OTHOCUTEIBHOCTU DHHINTEHHA).

JI. Maccel nHepTHas U rpaBUTAIIMOHHAS YKBUBAJICHTHBI.

2.8. OcHOBHbIM CBOUCMBAM NPOCPAHCINBA 8 MEXAHUCTNUYECKOU (hu3uiecKoll
UCCNe008amMeNbCKOU NPOSPAMMe, YKA3AHHBIM 6 160U KOJIOHKe, N00bepume coOmeemcmeayouue
UM onpeoesienus, NpueeoEénHvle 8 NPABoll KOJIOHKe.

1. OnqHOPOIHOCTb. A. Bce HampaBnieHHsI B TIPOCTPAHCTBE 00JaaIOT OJWHAKOBBIMHU
2. 30TpoOIHOCTb. CBOWCTBaMM, U MOBOPOT Ha JI00OM yrosl coxpaHseT HEeM3MEHHBIMU
3. EBKIIMI0BOCTD. 3aKOHBI (PU3UKH.

4. TpEXMEPHOCTb.

B. OnuceiBaercs reomerpueii Epkmuna (ar? = dx? + dy? + dz*?).

B. Kaxxnas Touka nmpocTpaHcTBa OAHO3HAYHO ONPENENIeTCsS HaOOpOM TPEX NEHCTBUTENBHBIX
qucell — KOOpJAUHAT.

I'. Bce Toukm mnpocTpaHcTBa 00JagalOT OJWHAKOBHIMU CBOMCTBAMH, W TMapauIeIbHBIN
NIEPEHOC HE U3MEHSET BUJI 3aKOHOB (DH3HUKHU.

2.9. OcHogHbiM c80licMEAM BpeMEHU 8 MeXAHUCMUYECKOU hu3uieckoll ucciedo8amenbeKoll
npocpamme, YKA3aHHbIM 6 N€B0U KOAOHKe, noobepume COOMEEmCcmeylowue UM OnpeoeieHus,
npusedénbvie 8 npasoll KOJOHKe.

1. OngHOpPOIHOCTS. A. Mexay IByMs MOMEHTaMH BpPEMEHH, Kak Obl

2. HemnpepbIBHOCTS. OMM3KO OHM HE pacrHojarajiuchb, BCErJAa MOXHO

3. OgHOHaIpaBIEH-HOCTh BBIICTIUTh  TPETHH. JIMCKpETHOCTP BpeMEHH U

WA HEOOpaTUMOCTb. MIPOCTPAHCTBA HOCHUT THUIOTETUYECKUI XapakTep B
MOJENn

TUIIOMUPA.

b. JI1o0ble sBNeHMS, MTPOUCXOASIINE B OAHUX U TeX K€ YCIOBUSAX, HO B Pa3JIMUHbIC
MOMEHTBI BPEMEHHU, IPOTEKAIOT COBEPIIEHHO OJJUHAKOBO.

B. 3axkoHbI KIaccHYeCKOM MEXaHMKHM CHUMMETPUYHBI OTHOCHUTENBHO MPOILIOro U
Oynyero. OQHaKoO BKIIIOUEHHE B MEXAHHCTUYECKYIO UCCIIEA0BATENILCKYIO IPOrpaMMy
PaBHOBECHOM TEPMOJMHAMUKHU, TPHUBEIO K MOHATHUIO HEOOpaTMMOCTH BpEMEHH,
KOTOPYIO MOKHO paccMaTpHUBaTh KaK CIIEJICTBHE BTOPOT0 Havaja TEPMOAMHAMUKYU WM
IIPUHIUIIA BO3PACTaHUsI SHTPOIIUH.

[Ipumeuanue. M3 OCHOBHBIX CBOMCTB HPOCTPAHCTBA M BPEMEHH B MEXAHMCTUYECKOM
(u3KUecKol MCCIEenoBaTENbCKOM MPOrpaMMe CIEAyeT, YTO MPOCTPAHCTBEHHBIC M BPEMEHHBIE
OTHOIIEHHs B Mupe coObITuii pu Mankix ckopoctax (V' << C) o scex MCO onuckiBaroTcs
OJIMHAKOBO.



2.10. U3 meopemvi A. Hémep, ymeepousuieli mpaHcOUCYUNIUHADHYIO POJb NPUHYUNA
cummempuu, creoyem, Umo eciu HeKOmopas Cucmemda UHBAPUAHMHA (CUMMEMPUYHQ)
OMHOCUMENbHO HEKOMOopo20 2100albHO20 Nnpeobpazosanus, mo Ol Heé cyujecmeyem
ONpeOenénHHas COXPaHAIOWAACs 8ENUUUNA.

Kasicoomy ceoticmey cummempuu npocmpancmea u 8pemenu, YKa3aHHOM) & 1e80l KOJIOHKe,
noobepume COOMBEMCMBYIOWUL eMy 3AKOH COXPAHEHUsl (QU3UYECKOl BelUHUHbL 8 MOOenu
U30IUPOBAHHOLL (3AMKHYMOLL) cucmeMbl mel.

1.OqHOPOIHOCTH BPEMEHH. A. 3aKOH COXpaHEHUS UMITYJIbCA.
2. OIHOPOIHOCTH TPOCTPAHCTBA. b. 3akoH coxpaHeHus SHEPTUH.
3. M30TponHoCcTh MPOCTpaHCTBA. B. 3akoH coxpaHeHHs] MOMEHTa UMITYJIbCA.

2.11. Hcxoos u3z konyenyuu eOuHcmaa (YeanocmHocmu) npoCcmpancmeeHHo-6PeMeHHbLX
OMHOULEHULL 8 NPUPOOe MEOPUAM OMHOCUMENbHOCIU, YKA3AHHbIM 8 1e80U KOJIOHKe, noobepume
coomseemcmayoujue npoCmpaHCmeeHHO-8peMeHHble NPeOCMABIe s, NPUBEOEHHbBLE 8 NPABOLL
KOJIOHKe, KOmopble CnOCOOCMBO8AU CIAHOBIEHUIO PENAMUBUCIICKOU (hu3uiecKkoll
uccne008amenbCKoll NPO2paAmMMbl.

1. CneunanbHas Teopus A. IIpomMeXyTOK BpEMEHH U PACCTOSIHUE
otHocutensHoctu (CTO). OKa3bIBAIOTCS OTHOCUTENbHBIME K BbIOOpY UCO.

2. O6mas Teopus HeunsmeHHbIM (MHBapHaHTHBIM)
otHocutensHoctu (OTO).

otHOocuTenbHO MCO oKa3pIBaeTcsl TOJBKO YETBIPEXMEPHBII IPOCTPAHCTBEHHO-BPEMEHHOMN
MHTEPBAI MEXIy cobbTHsaMu: ds’ = c’dt? —dx® —dy® — dz? = inv (ICO).
B. IIpocTpaHcTBEHHBIE HHTEPBAJIBI OTHOCUTENBHBI, YTO MPOsBIsAeTCs B JIopeHIIEBOM

2
COKpALIIEHHH Pa3MepOB Tell B HampasieHuu aprxkerns: A/ = Al [1-V % 2 -

B. IIpocTpaHCTBO UCKPUBIISAETCS, CTAHOBUTCS HEIBKJIMAOBEIM. MI3MEHEHNE T€OMETPHIECKHX
CBOMCTB MMPOCTPAHCTBA-BPECMCHU BOJIM3U MAaCCUBHBIX TEJ MMPUBOJUT K IMMOABJIICHUIO CUJIBHBIX
IPaBUTALMOHHBIX TOJIEH.

I'. BpeMeHHbBIE MHTEPBAJIb OTHOCUTENBHEL, YTO IPOSBIIAETCSA B TOM, IBHKYIINECS Yachl
Az

VZ
=

J. BOm3u MacCUBHBIX TEJ BpeMsl 3aMeJJISIET CBOM XOJI, U B IICHTPE TIJIAaHET BPEMSI TEUET
MEJIJICHHEE, YEM Ha ITIOBEPXHOCTH.

E. IIpocTpancTBO-BpeMst SIBISETCS BEIPAXKEHHEM HanbOoJee OOIINX OTHOIICHHI
MaTepHUaIbHBIX O0HEKTOB U BHE MaTepUU CYIIECTBOBATH HE MOJKET.

UAYT MEJJICHHEE HETMOABIKHBIX: Al =

2.12. Penamusucmckas —¢usuyeckas UCcie008amenvckas —Npocpammd He  MOJbKO
KOBAPUAHMHO pacuupsiem NPUHYUN OMHOCUMENbHOCIU, HO MAKXice U NPUHyun cummempuu. B
PAMKAX NPUHYUNA CUMMEMPUU €20 OCHOBHBIM NOHSAMUSIM, VKA3AHHLIM 6 Jle6oll KOJIOHKe,
nOCMAgbmMe 6 COOMBEEMCMEUe UX NPOSIGIEHUsL 8 NPUPOOe, NPUBeOéHHble 8 NPABOLL KOJIOHKE.

1. 'noGanbHast A. Ilonnxkaetr cumMmMeTpuro. TBOPUT sIBJIEHUS HA OCHOBE
CUMMETpPHSL. (yH1TaMeHTaJIbHBIX 0JIEN B3aUMOACHCTBHUSI.
2. lucummerpusi. b. 3agaér ¢pynaameHTanbHbIe 3aKOHBI COXPAaHEHHUS
(yH1TaMEHTaJIbHBIX (PU3HMUECKUX BEIUYHUH.

2.13. Cpeou npueedénnvix nudxce Gopmyn 0as PyHOAMEHMATbHBIX XAPAKMEPUCMUK 00beKma
ombepume opmynvl, NOIYUEHHbLE 8 pAMKAX cheyuanrbHou meopuu omuocumenshocmu (CTO):



. _ B mc mv
AP =MV 5, YAk r. Wiy 5
1- 42
_V
1 %2
2
K W2 =W2+(pc). s W=w0+’"TV_

2.14. B «xe6aumoso-nonesol uzuueckou UCCied08amenbCKol npocpamme  UUpPOKo
UCNONbL3Yemcst KOHYenyusi KOPNYCKVIAPHO BOTHOB020 OYANUIMA MUKpOYacmuy (Mmamepuu).
Hcxo0s uz smoii koHyenyuu, gvioenume Kopnyckyisapuvie (1) u éonnogule (2) xapakmepucmuxu 8

2 7th

dopmynax M. [Inanxa u JI. de-bpouina: W = ho; P = 1

A. JInuHa BOJIHBI ﬂ, . b. Oneprus W . B. NMmynsc ,0 :

I'. Huknuyeckas 4acToTa .

2.15. Cpedu paznuunvix cnoco6o8 3a0aHusi COCMOSHUSA YACmuysl, NPUBCOSHHBIX HUJiCe,
ombepume xapakmepuvie 011 3a0aHUs MUKPOCOCMOAHUSL 8 KEAHMOBOU MeXaHuke, Asueulell
OCHOBOU CO30AHUSL HEKIACCUYECKO20 eCMeCmMB03HAHUS.

A. CocrosiHue yacTHIbl 33Ja€TCS B paMKax KOHTPOJUPYEMOI'O BO3AECHCTBHS CO CTOPOHBI

OKPYKCHHUA U JId OJHOMCEPHOI'0 ABWIKCHUS B Ka)KI[I)II\/'I MOMCHT BPEMCHU t 3aﬂaéTCﬂ ABYMsI

(1)I/ISI/I‘~I€CKI/IMI/I BEINMYMNHaAMMU. KOOpHHH&TOfI HaCTHIIBI X(t) n e€ HMITYJIbCOM

B. CocrosiHMe YacTHIIbI BKIIIOYAET B ce0sl KaK XapaKTePUCTUKU YACTULIbL, TAK U OKPY>KEHHS.
CocTossHME MHMKpoYacTHULIbl 3a1aéTcsi BOJHOBOM  (yHKumed (pyHKuMEH  COCTOSHUSA)

/4 (X ' V.12, t ) , KOTopasi SBJISE€TCS KOMIUIEKCHOW BEIWYMHOW, ONpeensieMoil BO BceX

TOYKaX MPOCTPAHCTBA U B KAXJIbIiI MOMEHT BPEMEHH.
B. BoznelicTBre Ha 4acTHILy CO CTOPOHBI OKPYKEHUSI HEKOHTPOJIUPYEMO, YTO IPOSBIISIETCS B
Clly4ae OJHOMEPHOIO [BMJKEHUS B COOTHOUIEHMM HEONPEACIEHHOCTEH A KOOPAMHATHI U

h

MMPOCKIHNU CKOPOCTH AXAp)( 2 E , U IOHATUC TPACKTOPUH TCPACT CMBICII.

I. ypaBHCHI/IC JABUXKXCHUSA HJaCTHUILIbI 3a;[aéTc;1 BTOpPBIM 3aKOHOM Hrrotona:
R=2F =g

I_[. HBI/I)KGHI/Ie HqaCTUIbI HOCUT CTOXaCTHYCCKHI XapakTEep U MNOJYHUHACTCA CTAaTUCTHUYCCKUM
3aKOHOMCPHOCTSIM. ypaBHCHI/ICM JABMOKCHHUSA YaCTHUIbI B CHUJIIOBOM IIOJIC ABJIACTCSA BOJHOBOC

ypaBHenue lIpénunrepa: H l//(X, y,z,t)= WW(XI y,z,t), rme H - oreparop

["amunbpTOHA (OTIEpPATOP SHEPTUH): W - SHEPrusi MUKPOYaCTULIBIL.



2
E. KBagpar mMoaysns BoiHOBOM (pyHKITMH ‘l//(X ’ t )‘ B Clydae OJHOMEPHOTO JBHKCHUS

3az[aéT IUIOTHOCTb BCPOATHOCTHU HAXOXIACHHUA YaCTUIBI B MPOMCIKYTKEC MCKAY TOUYKAMH X nu

apP

2
X +aX & voment BPEMEHU . d_X = ‘W(X' t)‘ :

IIpumeuanue. Pemenue ypaBHenus péaunrepa 3a1a€t OlHY U3 OCHOBHBIX HUJI€H KBAHTOBOMN
MEXaHUKH U BCEro HEKJIACCUYECKOIrO €CTECTBO3HAaHMS: «Bcé€: Marepus, 3Heprusi, KBAaHTOBbIE
XapaKTEPUCTUKHU — BBICTYIAIOT JUCKPETHBIMU BEIMUMHAMU, U HEJIb3 U3MEPUTH HU OJHY U3 HUX,
He u3MeHuB e€». M3 »Toil uaen cieayer GpyHIaMEHTAIbHBIA XapakTep noctynatoB H. bopa u
YCIIOBUIM KBAaHTOBAHUS XapaKTEPUCTUK MUKPOUYACTHLI.

2.16. Oonomy uz nocmynamoe H. bopa, npusedénmvix 8 ne8ol KoOJOHKe, NOCmagbme 6
coomeemcmaue e20 aHaIUMu4ecKoe 8blpadcerue, YKa3auHoe 8 npasoti KOJIOHKe.

1. Ilepmeiii moctynatr  bopa: h _ W _ W
SHEPreTHYECKHMA CIIEKTp aToMa A NO= n m
(KBaHTOBOM CHCTEMBI) IUCKPETEH.

2. Bropoit nocrynar bopa: yacToTsl
aTOMHOTO U3ITy4YCHUS
(3MEKTPOMarHUTHOTO U3ITy4YeHUS
KBAaHTOBOW  CHCTEMBI) CBS3aHBI C
SHEPreTUYEeCKUMH yPOBHSIMH aToMa
(xBanToBOM cuctemsl). [Ipu mepexome
c ypoBHa W, Ha ypoBeHb W,  <W,

HUCIIYCKAaCTCA  KBAHT HU3JIYUYCHUA C

4aCTOTOH (. Tlpu obparHOM
IIEPEXO0/I€ KBAHT MOTJIOIIAETCS.

2.17. Keanmo8vim uuciam, yKa3aHHbiM 6 €60l KOJOHKe, noobepume coomeemcmeayouue
VCN08USL KBAHMOBAHUS XAPAKMEPUCTIUK MUKPOUACMUYbL, NPUBCOEHHbLE 8 NPABOU KOTOHKE.

1. n — rmaBHOE KBAaHTOBOE YHUCIIO. A. 3anaeT ycioBre KBaHTOBAHUS DHEPTHH: JIJIS
(n=1,2,3,...). YHEPTreTUUYECKOTO CIIEKTpa aToMa

2. { - asuMyTanbHOe (OpOUTATBHOE) Z’met 1
kBaHTOBOE uncio (£ =0,1,2,3,...n). L = ze 5 5

3. M — MarHUTHOE KBAaHTOBOE YKCIIO 8-n°& o N
(m=0,+1,£2,... £0). B. 3agaet ycinoBue KBaHTOBaHHS COOCTBEHHOTO

4. S — CIMHOBOE KBAHTOBOE YUCIIO (S | MOMEHTA UMITYJILCA MUKPOYACTHIIbI:

=0,1/2,1,3/2,...). .
5. Mg — MarHUTHOE CIIMHOBOE YUCJIO L5 - 5(5 + 1) N
(ms=0,£1/2, +1,... £8). B. 3agaet ycinoBue KBaHTOBaHUS IPOEKIIUU
COOCTBEHHOTO MOMEHTA UMITYJIbCA:
L, =mnh

I'. 3agaer ycinoBue KBaHTOBaHUSI MOMEHTA

AMITYJI5CA MUKPOYACTHIBL: L= f(f + 1) -h.
. 3agaeT ycinoBue KBaHTOBaHUS MPOEKIUN
MOMEHTA UMITYJIbCA MUKPOYACTHULIBI:

L, =mh

Z




2.18. B pamkax npunyuna cynepnosuyuy nocmagbme 8 COOmeemcmesue anaiumuiecKue
Gopmynvl npunyuna cynepnozuyuu, npueeoerHvle Hudjice, 8 Kiaccuieckou (1) u keanmosoti (2)
Qusuxu.

A.ﬁ=Z’Ei.B.E=ZE/.B.¢=Z¢/. r.5=25,-.
/ i / i
Aw=;qm.

2.19. B pamkax npuHyuna moicoecmeenHocmu 00OUHAKO8bIX MUKpOYACmuUY, Kiaccugurayuu
yacmuy Ha OCHO8e KEAHMOBbIX CMAMUCMUK, VKA3AHHOU 6 J1e80l KOJIOHKe, NOCmasbme 6
coomeemcmeue CeoLcCmea MHO20YACMUYHBIX BOJIHOBLIX (DYHKYULL, NpusedeHHbvle 6 Npasol
KOJIOHKe.

1. Bo30HBI («KOJUIEKTUBUCTHI») UMEIOT A. llpu nepectaHOBKE IBYX
TEH/ICHIMIO CKAIUIMBATHCS B OJHOM OJIMHAKOBBIX MHUKPOYACTHUI MEHSAETCS 3HAK
KBaHTOBOM COCTOSIHUU. DJI€MEHTapHbIE BOJIHOBOM (PYHKILIMH.

YaCTHUIIBl C LEJIOYUCIICHHBIMU CIIMHAMHU. b. Ilpu mnepecraHoBke ABYX

2. ®epMUOHBI («MHIUBUAYATHUCTHIY). OJIMHAKOBBIX MHUKPOYAaCTHUI] 3HaK

CornacHo npunuuny Ilaymu, B KBaHTOBOM BOJIHOBOM (DYHKLIMU HE U3MEHSETCS.

COCTOSIHUH, 33J]aBa€MOM BCEMHU KBAHTOBBIMHU
YHCITAMH, MOXKET HaXOJAUThCS TOJILKO OJMH
(dbepMHOH. DIeMEHTapHBIE YaCTHIIBI C
MOJTYIEIOYHUCIICHHBIMU CITHHAMH.

2.20. B pamkax KOHyenyuu HeKOHmMpoIUupyemo20 8030eiUcmsus, 3a0asuieli (GayKmyayuoHHy0
MOO€eNb HeKNACCUYeCKO20 eCMecmEO3HAHUSA, AHATUMUYECKUM BbIPAICEHUAM OJisl KOppenayuil
MedHcOy DAYKmyayusmu 8 MUKpo- U Makpomupe, YKA3aHHbIM 6 Jiegoll KONOHKe, NOCmasbme 6
coomeemcemeue ux uauUUecKull CMolCi, CHOPMYIUPOBAHHDLL 8 NPABOL KOLOHKE.

i 7 h A. HeanprepnatuBHas KOppensauus
LAXADS T 3 AYAD> = 3 AZAp> > - ¢bnyxryaruit sHeprun AW u temmneparypsl AT

2 2 2 MaKpPOCOCTOSIHUS.
COOTHOILIEHHE HEOPEICIEHHOCTEH B. AnbrepHaTuBHAs KOPpEALMs QIIyKTyaruii
I'eiizen6epra. UMITyJIbCa W KoopauHaTel. Ecmu, Hampuwmep,
7 MECTOIOJIO)KEHUE YacTHIBl 0 KOOPAMHATHOU

_ och X H3BECTHO C TOYHOCTBIO AX, TO B TOT XKe
2. AtAW= ) - COOTHOLICHHME MOMEHT BPEMEHH X — KOMIIOHEHTY HMITyJIbCa
MHKDPOYACTHIBI MOKHO M3MEPUTH TOJBKO C
TOYHOCTBIO

1 A,UX=% AX.

> ==
3. AWAB=ks, e p T mw B. AnbTepHaTUBHAS KOPPEIALMS QIIyKTyaIHii
AWATz(kBTO)Z, roe AW~ kgT, u AT~T,,a | DHEPITMM M BpPEMCHM €€ HN3MEPCHHUs. Jlost

HeornpeneneHHocTei ['eiizenbepra ais
DHEPrUu U BPEMEHU.

TO_TeMHepaTypa TepMoOCTaTa — HU3MCPCHUA OSHEPruu C TOYHOCTBIKO OO AW
COOTHOIIIEHUE HEOMPEAEIEHHOCTEN HEOOXOAMMO  BpeMs, HE  MEHBIIEE, HYEM
OWHIITEeWHA 7]

At =

2AW -

[Mpumeuanue. OOpaTuM BHUMaHHE HA TO, YTO TOJBKO MEPEX0] K KiacCuyecko (usmke, nmpu
KoTopod moctosiHHas [lmanka h — 0, cHUMaeT orpaHWuYeHUs Ha TOYHOCTh H3MepeHus. B
TEIUIOBBIX MpoIleccaX B MaKpOMHUpPE YydeT (QUIYKTyalii HeoOXOIuM MpH JIOOBIX TOYHBIX



U3MEpPEHUSX MAaKpOIllapaMEeTpOB: 3HEPrMM U TemmepaTypsl. llpu kiaccuueckoi crpaTerun
u3MepeHuil GayKTyanusmMu rnpeHeOperarT, 4To 0OCOOCHHO SPKO IMPOSBIIAETCS B KIACCHUECKOM
€CTECTBO3HAHMHU, OIMPAIOIIEMCSl HAa BEPY, YTO MCCIIEN0BATENI0 BCE JIOCTYIIHO U IOJBJIACTHO B
M3y4aeMoil cucreme.

2.21. OcHOBHbIM MemMOO0N02UHEeCKUM NPUHYUNAM COBPEMEHHOU (QU3UKU, CblePABUIUM
8bI0AIOWYIOCA POTb 8 MEMOO0N02UU 6Cell HAYKU, YKA3AHHLIM 8 J1e60l KOJIOHKe, nocmasbme 6
coomeemcmaue Ux 00UeHayyHbIl CMbLCIL, NPUBEOEHHDBLU 8 NPABOL KOJIOHKE.

A. CymectByet OTpaHUYCHUE Ha

1. anHLlMH OJIHOBPEMEHHOE TOYHOE NPEJCTABJICHUS OOBEKTa

AONONMHUTENBbHOCTW. C IIOMOIIBIO OTIECIBHBIX «IIPOCKIUI.

B. Bcskoe uctuHHOE TIIyOOKOE SIBJICHUE TPUPOIBI

2. |-|pVIHLI,VII'I HE MOXET OBITb OJHO3HAYHO ONPENEICHO C

MOMOIIBIO CJIOB HAIIETO si3blIka W Tpedyer s

HEOMNPEAEIEHHOCTW. CBOEr0  OIpeneiICHUsd o KpaWHel  Mepe

- JBYX B3aMMOMCKIIIOYAIOIIUX JOIIOJIHUTEIIbHBIX
MOHSTHH.

B. boiiee npocras Teopus UMEET «BHELIHEE ONpaBIaHUE» (COOTBETCTBUE 3KCIEPUMEHTY), U
«BHYTpPEHHEE COBEPIICHCTBOY» (KPacoTy TEOPHH B BHJE OTPAaHUYCHUI Ha BO3MOXKHBIE KayecTBa
cuctem), bonee «panbcuduimpyema» 1 B TO ke Bpems Oosiee nHGOpMaTHUBHA.

I'. Jliob6ass HoBas Oosee oOmas Teopusl, SIBISIIOIIAACS PA3BUTUEM IPEAbLAYIINX
KJIACCMYECKHUX TEOPHUH, CIPaBEIIMBOCTh KOTOPHIX ObLIa IKCIEPUMEHTAIbHO YCTAHOBJICHA JIJIS
OTIpPEJICJICHHBIX TPYII SBJICHUW, HE OTBEPraeT dTH KIACCHUECKHE TEOPUH, a BKIIOYAET HX B
cebs. B ompeneneHHBIX cllydasx CYIIECTBYET BO3MOXKHOCTH IPENEIBHOTO Iepexoia HOBOM
TEOPHUH B CTApYIO.

2.22. @opmynam u ycio8HbIM 3aNUCAM A0EPHOU PU3UKU, NPUBEOEHHBIM 8 1801 KOJIOHKe,
nocmasbme 8 COOMEEMcmeue Ux Pu3uU4ecKull CMolCil, CHOPMYIUPOSAHHDLI 6 NPABOU KOJIOHKE.
1 A X A. DHeprus CBs3H A1pa.

HEA b. 3axoH pasgnoakTUBHOTO pacnaja.

B. YcnoBHas 3anuch 1y 0003HaUSHUS
Pa3IUYHBIX A1Ep.
2 ,/’/ﬁé‘ = [zmp + (,4 —_ z)m,7 —_ my}'fl2 ) I'. YciioBHas 3anuch siA€pHON peaKkLyH.

. CBs3p Mex1y EpHOJOM IoJlypacmaja sjpa u
IIOCTOSIHHOW Palni0aKTUBHOTO pacraja.

3. N(t)=/V0€_M_
_ _h2_0,693
4, %— 1 = 1
5, ZAllX+a—>§'§Y'—>§'§Y+b_

2.23. B npoyecce paduoakmushocmu npu 2amma-usiy4eHuu ...

A. ...U3MEHAETCS MacCOBOE YHUCIIO, 3apsi]l MATEPUHCKOTO sJIpa U BBIIEISAETCS SHEPTUSL.

Bb. ...9ap0 paaroaKkTUBHOIO 3JIEMEHTa U3 BO30YK/IEHHOTO COCTOSIHUSI TEPEXOIUT B OoJiee
HU3KOIHEPreTU4ECKOE.

B. ...u3MmeHsieTcs 3apsij], HO HE MEHSETCS MacCOBOE YHCIIO MAaTEPUHCKOTO Spa.

I'. ...u3MeHsieTca MaccoBOE YHMCIIO MAaTEPUHCKOTO si/Ipa, HO COXPaHsAETCs 3apsl.

2.24. U3omonuvl xnopa-35 u xaopa-37 omauyaromcsi...
A. ...4UCJIOM HEUTPOHOB B SJIpE aTOMA.
b. ...3apsaom aToma.



B. ...MacCOBBIM YHMCJIOM.
I'. ...9ucCI0M 3JIEKTPOHOB B aTOME.

2.25. Keanmosas mexanuxa u 603HUKULAS HA ee OCHOBe MOOelb COBPEMEHHO20
ecmecmeo3Hanus npuseu K 6618600y 0 MOM, YMO 8 Npupooe QYHOAMEHMANbHYIO
NPUOPUMEMHYI0 PONb USPAIOM CIMAMUCMUYecKue, 8eposimHOCMHbLE 3AKOHDbL.
3axonomepHoCcmuU OUHAMUYECKO20 MUNA HOCAM NOOYUHeHHbll Xxapakmep. Cpeou npusedénHvlx
HUdice onpeoenenuli omoepume coomeemcmeayrowue cmamucmuveckum (1) u ounamuueckum
(2) 3axonomeprnocmsam (unu meopusim) 6 gusuxe.

A. 3aKOHOMEpHOCTH (WJIM TEOPHH), B KOTOPBIX CBSI3U BCEX (M3MUYECKUX BEIUYUH
OJIHO3HAYHEI.

b. 3akoHOMEpHOCTH (WM TEOPUH), B KOTOPHIX OJHO3HAYHO CBS3aHBI TOJBKO BEPOSITHOCTU
OTIpPE/ICNICHHBIX 3HAYCHUNW TEX WM HHBIX (U3MYECKUX BEIWYUH, CBSI3M MEXKAY CaMUMU
bu3NYeCKUMHU BEIMYMHAMH HEOJIHO3HAYHBI.

2.26. [lsa cnocoba onucanus npupoosbl APKO NPOAGIAIMCA Ve HA MAKPOYPOSHE.
Ilpu maxpoonucanuu onepupyiom GeIUYUHAMU, XAPAKMEPUIYIOWUMU CUCTNEM) 8 YeN0M, MO
ecmb maxkponapamempamu. Mcxoos uz noHAMuUs MAaKpOCOCMOSHUA 8 HeKIACCUUeCKOM
ecmecmeo3HaHuUu U3 MaKponapamempos, NpUBEOeHHuIX Hudice, Gbloeaume
COOMBEMCMBEHHO XapaKmepucmuky makpooovekma (1) u xapaxmepucmuku OKpy#CceHUs:
(mepmocmama) (2).

A. Buyrpennsis sneprus. b. Temneparypa. B. O6sem. I'. JlaBnenue.

J. Yucno vactun. E. Xumudeckuii moTeHIAal.

2.27. Kakoe ycnosue meniogo2o pagHogecus MaKkpoCoOCMOAHUA, U3 YKA3AHHBIX 6 €60l
KOJIOHKe, COOMBEmCmeyem OnpeoeieHHOM) 8UOY KOHMAKMA MeXCOy MAKPOOObEKMOM U
mMepMoCmamom, npueeoeHHo20 8 NPAasoli KOIOHKeE.

1. PaBenctBo naBnenuit: P1=P, A. KopniyckynsipHbIi

2. PaBenctBo temneparyp: T1=T>=Tpus. (mnPy31OHHBII) KOHTAKT.

3. PaBeHCTBO XUMUYECKUX MTOTEHLIUAJIOB: [11= B. TennoBoii (3HepreTryueckuii)
Lo, T/I€ XMMUYECKUN OTEHIIUAI L XapaKTePU3yeT | KOHTAKT.
CPEIHIOIO DHEPIUI0, NIEPENABAEMYIO OJTHOU B. MexaHnueckuii KOHTaKT

YaCTULEHN Yepe3 rPaHuLly MEXY ABYMs
MaKpoOOBEKTAMU WIIM MEXKIAY MaKpOOOBEKTOM U
TEPMOCTATOM.

2.28. B pamkax mepmMoOUHAMUYECKO20 ONUCAHUSL PABHOBECHO20 MAKPO-COCMOSHUSA HAYANAM
MepMOOUHAMUKU, VKA3AHHLIM 8 J1e60ll KOJIOHKe, NOCmagbme 6 coomeemcmeue @Gopmynvl u
onpeoeneHus, npueeodeHHbvle 8 NPAasoll KOJIOHKe.

A. Eciu nBa makpooOwexkta A u B
HaxoJATCsl MOPO3Hb B
TEPMOJAVHAMUYECKOM PAaBHOBECUU C

1. HyneBoe Hayano TepMoANHAMUKH

2. lepBoe Hayano TepMOAMHAMIUKM MakpooObekToM C U TEPMOCTaTOM, TO
OHU HaXOJATCA B TCPMOJAUHAMHUYCCKOM
3. BTOpoe Ha4yano TepMOﬂMHaMMKM PaBHOBECHUH JIPYT C JIPYTOM. Mepof}l

TEPMOJIMHAMUYECKOTO PABHOBECUS
saBisiercst Temneparypa T, koTtopas

OJTHOBPEMEHHO SBIIAECTCA M (DYHKIMEH COCTOSIHHS.
b. Ilpu ctpemieHnn TemnepaTypbl MAaKpoOOBEKTa K HYJIIO €r0 SHTPOIHS TAK)KE CTPEMUTCS K

HYJII0 HE3aBHCUMO OT 3HaYCHHI BHEIIHUX MapaMeTPOB: ﬁ- 50 -0,

B. IIpu paBHOBECHOM IMEPEXOAE CUCTEMBI MEKIY ABYMS MAKpPOCOCTOSHUSAMHM H3MEHEHUE




BHYTPCHHEH SHEPTHH HE 3aBUCHT OT BUA MPOIIECcca, IOCPEACTBOM KOTOPOTO MPOU3BEICH 3TOT
Hepexo.:

dW,, = Q — A
I'. Bo Bcex M30MpOBaHHBIX (3aKPBITHIX) CHUCTEMax SHTPOMHS HUKOTJa HE yObIBaeT, oHa

950

00 OCTAETCs MOCTOSTHHOM, JTMO0 BO3paCTaeT: AS =

[Mpumeuanue. [lpu paBHOBecHBIX (0OpPAaTUMBIX) MpoOIECCaX OSHTPONMHS HE MEHSAETCs, a
CJIEIOBATENIbHO, Hayajla TEPMOJAMHAMHUKH, & TAKXKE YPAaBHEHHs TEPMOJMHAMMUYECKUX IPOLIECCOB
U YpPaBHEHHE COCTOSHMs, HallpuMep B MOJCIM HUICAIBHOIO rasa, ypaBHeHue KilalinepoHa-

m
MeHneneeBa: Pl/ = RT . HOCAT OJHO3HAa4YHBIN XapakKTep, T.C. MpEaACTaBIAIOT

JMHAMUYECKHE 3aKOHOMEPHOCTH IPU YCIOBHM NpeHeOpekeHHs QIIyKTyalusiMU TeMIIepaTyphl,
TO €CTh COOTHOILLIEHUEM HEONPEEICHHOCTEN DUHIITEIHA.

OOparure BHHUMaHME Ha TO, YTO B CIIy4ae OTKPBITBIX CHUCTEM (HEU30JIMPOBAHHBIX
MakKpOOOBEKTOB) BO3MOKHO B INPUHIUIE KaK BO3pAacTaHuE, TaK U yObIBAaHHME U COXPAHEHHUE
SHTPOIHUU:

AS = AS giood + AS Gi3o7 > 0 , i = 0, nwim < 0, To ecTh B3aMMOIPOHUKHOBEHHE

HOpsIIKAa U Xaoca. B 3aKpBITHIX CHCTEMax MPU HEOOPATUMBIX MpoIEccax ACHCTBYET MPHHIUIT
BO3pacTaHus SHTpPONUU. TakuMm oOpa3oM, B oOOImIeM ciaydae HEOOXOIMMO ONHUPAThCS Ha
CTaTHCTHYECKHE 3aKOHOMEPHOCTH, YTO [O3BOJSIET TOBOPUTh M O CTATHCTHYECKON
TEPMOANHAMHUKE U CTATUCTHUYCCKUX 3aKOHAX MAKPOCOCTOSAHUA.

2.29. Ilogeodenue udeanvbnozo 2aza onucvbl8aemcs meopuell...
A. ...mazomenus. b. ...onexmpomacnemusma. B. ...nons.
I ... mMOnekynApHO-KUHemu4ecKol.

2.30. Cmamucmuueckue 3aKOHbl MAKPOCOCMOAHUS, YKA3AHHbLE 8 1€60U KOJIOHKe, Npugeoume
8 coomeemcmesue ¢ Ux Qu3UYeCKUM CMbLCIIOM, CHOPMYTUPOBAHHBIM 8 NPABOU KOJIOHKE.

A. DOHTponusi MaKpOCOCTOSHUSI MPOMNOPIHMOHATbHA

1. < AF > D\/E YUCIly  MUKPO-COCTOSHMH, C  IOMOLIBIO  KOTOPBIX
peanusyercs JaHHOE MaKpOCOCTOSIHHE
(TepMOIMHAMUYECKON BEPOSTHOCTU MM CTATUCTHUECKOMY
2. 5 = k A In Q BECY MAaKpPOCOCTOSIHUS). DHTPOIHUS BHICTYIAET B KaueCTBE
Mepbl OecriopsIka.
W, b. Cpemnmii paguyc «Murpanmun»  OpOYHOBCKOU
k0 YaCTUIbl MPOMOPLUUMOHAIEH KOPHIO KBAJApPAaTHOMY U3
3. W; = Aje g BPEMEHU «MHUTPAIAN.

B. BCpOHTHOCTB pacnpeaciICHUA MI/IKpOCOCTOHHI/Iﬁ 10

d 35 TpyIIaM ¢ pa3audHoM sHepruei (pacnpenenenue ['m60ca).
4 4l - m 4712 I'. Pacnpenenenue Moiyiekynl rasa Mo aOCOJIOTHBIM
NdV  \ 2xk; T 3HAYEHHAM UX CKOpOCTel (pacnpesenenne MakcBeia).

M. Pacnipenienenue MoJieKys rasa 1o BeICOTE B
mgh OJTHOPOJTHOM TI0JIE TsDKeCTH (pacmpeneneHue bonpivana).
1. .M

2.31. B pamkax ¢uzuxu Bcenennoti (mecamupa) gvloenume 00beKmul, U3 NPUELOCHHbIX HUdice,
omHocawuecs Kk kocmuveckum menam (1) u ougpghysuoii mamepuu (2).



A. Meraranaktuku. B. ['a3oBo-mbuieBsie TymManHoCTH. B. Pa3o01mieHHbIe MOIEKYITBI U
atombl. I'. I'amaktuku. [l. 3Be3npl. E. PazoOmieHHbIC peanbHbIe U BUPTYAIbHBIE KOCMHYECKUE
3JIEMEHTAPHBIE YACTHUIIBI.

K. Pagnonznyuenue. 3. [lnanersl. M. CniytHuku mianer. K. Actepounst. JI. PenukroBoe
u3nydenue GotoHoB u HelTpuHO. M. KomeTsl.

2.32. B pamkax xouyenyuu «cmpei 8peMeHU», ONUCLIEaruell Heoopamumyo 2100aibHy0
960MIOYUIO OM NPOULIO20 K OyOywemy, nocmpoume «0pesoy 360JI0YUL MUPA HA OCHOBe
OMMEUEeHHbIX HUJICe CIMpell peMenU (Kaxicodas nocieoViowast OOINCHA 6X00UMb 8 NPEOblOYUYIO).

A. buonoruyeckas ctperna Bpemenu. b. Kocmoronunueckas (CoHeUHO-TUTAHETHAS) CTpelia
BpeMeHu. B. KocMmonoruyeckas crpena BpeMeHH. I'. 3Be3aHO-TanakTH4eCcKas cTpena
Bpemenu. /l. ['eoxpoHoornueckas crpeiia BpeMEeHH.

2.33. Ha ocnose smnupuuecxoco coomnowenus Xaoona: V=H'R,

(V — ckopocmo yoanenus canaxmuk opye om opyea; R — mesceanakmuueckue paccmosnus, H
— nocmosinnas Xabbna, 3a0arwas KpumuyecKkylo NJIOMHOCHb) U NPesbluleHUs SHMPOnuU
U3NYUeHUs. HAO SHMPONUel 8euwecmea Sz, >>Sq.,,, ombepume modenv Bcenennoil, 6 komopoii
MbL JicuBeM, U3z Mooeell, NPUSCOCHHbIX HUICe.

A. Cxumaromasica Bcenennad. Bb. Bcenennas He mperepneBaer 3Boitouuu. M3MeHSTbCS
MOTYT OTJICIbHbIC KOCMUYECKHE OOBEKThI, HO HE MHp B 1iesioM. B. Bcenennas pacimpsiercs, u
OKpY)Karolllas Hac 4YacTh BceleHHOW eme OdYeHb Jajieka OT CBOCT0 MAaKCHUMAalIbHOTO
HEYIOPSI0YEHHOTO (PaBHOBECHOTO) COCTOSHUS, COOTBETCTBYIOIIETO ITOJIHOMY KOJUIAIICY.

2.34. B pamkax cmanHoapmmuou Mooenu 36010YUl Hd KOCMOJI02ULEeCKOM YPOBHE OCHOBHBIM
IMANAM KOCMUYECKOU WKAbL PEMEHU, YKA3AHHBIM 8 €601 KOJOHKe, npugeoume
coomeemcmeayouue UM npoyeccsl, ONUCAHHbLE 8 NPABOLL KOJIOHKE.

Oransl
Temrme-
Kocmuueckoe XapakTepHBIE IIPOLECCHI
Ha3Banue BpeMs parypa
)




1. HaganmpHoe
COCTOSIHUE
Bcenennoi -
CUHTYJISIPHOCTD

2. Dtan
MEPBUYHOTO
CUHTE3a BKIIFOYACT
B ce0s creayromue
STIOXU:

a) [lnanka;

6) 6apHOHOB;

B) aJ]pOHOB;

T') JIENTOHOB;

1) CHHTE3a si7Iep;

10 ¢
10% ¢
10° ¢
10% ¢
100 ¢

10%
1028
1014
1012

A. Bonb110i1 B3pBIB: OT IEPBOHAYATIBHOTO
CUHTYJIIDHOTO  cocTosiHMs — Bcenennas
nepenuia K pacmupeHuto (okojo 20 Mipa.
net Hazan). B pesynprare bonbiioro B3psiBa
o0Opa3oBajlacb HE TOJbKO MaTepusi, HO H
caMo IIPOCTPAHCTBO — BpEMSI.

b. PoxaeHue »ieMEHTAapHbIX YacTHIIL,
BO BceneHHON NIOMUHHMpYET H3Iy4YEHHUE;
yCTaHOBJICHHE 4YHclia OapHOHOB,
BO3HUKHOBEHHE aCUMMETPUU MEKIY
MaTepueil ¥ aHTUMaTEPUEN; aHHUTWIIALIMS
MPOTOH-aHTUIIPOTOHHBIX Tap;
AHHUTWISINUS 3JIEKTPOH-TIO3UTPOHHBIX Tap;
CTaHOBJIEHUE I1E€PBOHAYATIBHOIO
XUMHYECKOTro cocTaBa Bcenennoil (siaep
Bogoponaa — 70%, snep renus (0-4acTuir) —
30%); Bo Bcenennoit HaumHaeT
JIOMUHUPOBATh BEUIECTBO, COCTOALIEE W3
HEUTPAJIbHBIX aTOMOB BOJOPOJA, NEUTEpUs
U Teusi ¢ HeOOJbIION MPUMECHIO0 MOJIEKYIT
BOJIOPOJA; OT/AEICHUE H3Iy4yeHUs OT
BELIECTBA.

B. Co3nanue HeycTOHYHMBOM
OTHOCHUTENbHO (PIyKTyalui IUIOTHOCTH 34
CYET IPABUTALIMOHHOTO B3aUMOJICUCTBHUS B
HEPAaBHOBECHOM CMECHU I'a30B U3
HENUTpPAJIBbHBIX aTOMOB U (POTOHOB.
['paBuTanImOHHOMY KOJIAMNCY (MTOTHOMY
C)KATHIO) MPETSITCTBYET BpalllEHUE U
BHYTpPEHHEE JIaBJICHHE, IPUUEM JI0
OTJIEJICHUS] U3JTyUYEHUs OT BELIECTBA CUJIBI
JABJICHUS U3JIYYeHUS TIPEBBILLIATI
rpaBUTalMoHHbIe. KpuTHueckuii pazmep u
Macca 00beKTa, 1151 KOTOPOro 00e CHJIbI
(rpaBUTaLINK U JTABJICHUS)
YPaBHOBEIINBAIOTCS, HA3BIBAIOTCS JITTMHOM U
Maccol Jlxunaca. Ecim ncXoIHbIN pasmep
TeJa NPeBOCXOAUT NIuHy /[xuHca, To, B
KOHIIE KOHIIOB, JOJKHA HAOMI0JaThCS €ro
¢dparmenTanus. Eciu sxe 3TOT pasmep
MeHbIIe JUTUHBI J[PKUHCa, TO 00BEKT T0JIKEH




€) BeIecTBa
(cuHTE3a aTOMOB);

)K) TIPO3pavyHOM
Bcenennoi.

3. Dran
dhopMHUpOBaHHS
rajlakTHK, B TOM
YyHCIIe U Halleu
TraJIaKTHKH,
BKJIIOYAIOIINI B
ce0s cienyromme
COOBITHS:

a) Ha4aso
o0Opa3oBaHus
raJlaKTHK;

0) ranakTUKu
HAYHNHAIOT
00pa3oBBIBAThH
CKOTLICHHS,

B) C’)KaTUe Halei
POTOTaJTaKTHKH,
r) oOpa3oBaHue
3BE3I;

1) oOpa3oBaHUe
MEK3BE3/IHOTO
o0J1aka, JaBIIEro

gauvaiio CotHeYHOU

CHCTEME;
€) oOpazoBaHue
TUTIAHET.

10% ner

3-10° ner

1-2 mupa.
JeT

3 mupA. et

4 mupn. et

4,1 mapn.
JIeT

10,2 -15,2
MJIpJ. JE€T

10,4-15,4
MJIPJI. JIET

3500

2,7

KOJIJIaIICUpoBaTh Kak 1enoe. OOpa3oBaHue
HEpapXUUECKOU CTPYKTYyphl BeeneHHo—
TaJIaKTHK, UX CKOIUIEHUH, C OTHOM CTOPOHBI,
U 3B€3]1, LIapOBBIX CKOIUICHUH, IIJIaHET U T.II.
C Apyrou — o0ycIIoBIeHO QIIYKTYyallUusIMHU
IJIOTHOCTH OIIMCBIBAEMOT'0 OJTHOPOJHOTO
11apa, UIMEIOIINMH Pa3InYHyIo npupony. I1o
COBPEMEHHBIM IIPE/ICTABIICHUSM,
LIEHTPaJIbHBIM OOBEKTOM CTPYKTYpPHI
Bcenennoi SBISIOTCS TaJakTHKH, Macca
KOTOPBIX 3KBUBAJICHTHA B CPETHEM CTa
musuinapaaM mace Connua. K uncny takux
00BEKTOB OTHOCUTCS U Hama ["amakTuka —
Mineunsiii myTs. @OpMUPOBAHUE TATAKTHK
COIIPOBOXKAAIOCH BO3SHUKHOBEHUEM U
3BOJIIOLMEN 3BE3]] pa3JIMYHBIX MaccC, B
KOTOPBIX IIyTEM Pa3JInNYHOrO BUJA SIAEPHBIX
peakuil CO34aBAINCh B PA3JIMYHBIX
IPONOPLUSAX JIETKUE, CPETHUE U TSHKETIbIE
JJIEMEHTHI. -

[Tpumeuanue. [loaTBepKaIeHNE CTAHAAPTHON MOJEIH BOIIOLMHN BeenenHoil:

e Pacmmpenue BceneHnHoitl — pazberatoriuecs ralakTHKU (KpacHOE CMEIICHHE).

e PenukroBoe uznyueHue GOTOHOB U HEUTPHUHO, 0OPA30BABIINXCS B PaHHEH Topsiue
CTaJuu paclmupeHus BeereHHo.

e  Monuens 'amakTky 1 MeTarajakTHKH.

2.35. Kadxxcoomy u3z 61008 38e30, YKA3aHHOMY 8 1e60ll KOJIOHKe, nodbepume
COOmeemcmayouue Um XapaKmepucmukuy, npusedeHHbvle 8 NPAagoll KOJIOHKE.




1. KpacHble KapJiMKu A. 3Be31bl, IMaMEeTP KOTOPBIX B 2-3 pa3a MEHbIIE JUaMETpa

2. KpacHble rUraHThl. ConnHna, ux cpeHsisi IIIOTHOCTH B 4-5 pa3 60IbIIIe MIIOTHOCTH

3. benbie Kapauku. ComHiia;

4. YepHble ABIPHI. Bb. OiekTpoHHBIE TOCT3BE3ABI: Macca TAaKOTO THIA 3BE3]Ibl

5. Heittponnsie. nopsinka maccel Cosuia, a paauyc — 0,01 pammyca Comnnua;

6. ITynbcapsl. motaocts 10 r/em®. Cerimocts 10™ cernmoctn Coira.

7. KBa3zapsl. B. [Ilynscupyromme  KOCMHUYECKHME  HUCTOYHHUKHA  PAJIHO-,
ONTUYECKOTO,  PEHTTCHOBCKOr0O M TaMMa-u3iaydyeHuil. Y
paauonyiabcapoB  (OBICTpOBpAIAIONINXCA  HEHTPOHHBIX — 3BE3N)
nepuonsl ummynbcoB — 0,03-4c; y pEHTICHOBCKUX ITYJIbCApOB
(IBOMHBIX 3Be3], Il K HEUTPOHHOM 3Be3/ie MEPETEKAET BEIIECTBO OT
BTOPOWH,

OOBIUHOM 3B€3/1bl) MEPUOBI COCTABIISIIOT HECKOJIBKO CEKYHT U Ooiee.

I'. 3Be3apr OONBIION CBETMMOCTH: TUAMETP MX B COTHH pa3 Oombire nuamerpa CoiHIa;
IUIOTHOCTD B THICSIYM Pa3 MEHBIIE MIIOTHOCTH BO3/AyXa.

J. 3Be3apl, cxkaTble A0 BEIMYMHBI TPAaBUTALMOHHOTO pajauyca (s 3eMId BelUYrHa
rpaBUTALMOHHOTO paauyca paBHa 1 cm, 11 Comnua — 3 kM). B HEX BelecTBO HaXOAWUTCS B
COCTOSIHMM cHHTY/sipHOCTH (twioTHOCTh Bbime 107* r/cm®). UepHas nplpa mMeer W apyrue
Ha3BaHMS: «KoOJIamcapy», «QIyKTyap», «CTOK», <«3acThIBIIas 3Be3/la», «TpaBUTAI[MOHHAs
MOTHJIa.

E. 3Be3apl, cocTosIME U3 OTPOMHOTO CTYCTKa HEHTPOHOB; CUIIBI TPABUTALIMU PA3pPYILINIHA B
HUX CJIOKHBIC SI7Jpa, M BEIIECTBO CHOBA CTAJIO COCTOSITh M3 OTIACIBHBIX 2JIEMEHTAPHBIX YACTHII.
Macca ux 6mu3ka k Macce Connua, paguyc 1/50000 ot comneunoro (10 - 30 kM), MIOTHOCTH 110
100 v, /M.

K. KBasusBe3aHble HCTOYHUKH PATUOU3ITYUCHHUS;, KOCMHUYECKHE OOBEKTHl YpE3BBIUAWHO
MajbIX YIIoBBIX pa3MepoB. OtmaneHHOCTh, OT CONHIIA HECKOJIBKO THICSY Meramapcek. JTO
oOpazoBanus okpauH Bcenennoit. OHM U3NTy4arOT B JECATKH pa3 OOJIbIIE SHEPTUH, YEM CaMbIe
MOILIHbIE FAJIaKTUKU. Macca siipa 10 - 10° macc Conna; pasMepsl 10%- 10" cm.

2.36. OTO npeockazvieaem cyujecmeosanue 80 BcenenHotl 00beKkmos, 01u3u KOmopbix...
A. ...00BEKTHI HAYMHAIOT JIBI)KEHUE B 0OpAaTHOM HaIPaBIICHUU.

. ...M3JIy9CHHUE HE MOXET UX TTOKHHYTb.

. ...BpeMs MEHsET HalpaBJIeHHE.

. ...BpeMs MPAKTUYECKH OCTAHABJIMBACTCS I HAOIIOAATENsI CO CTOPOHBI.

=1

2.37. YKaxuTe eIUHUIbI, UCTIOIb3yEMbIE /Il U3MEPEHUSI PACCTOSHUIN B IIpeJiesiax
ConHeYHOU CHUCTEMBI.

A. Actponomunueckas enuauna. b. Meranapcek. B. Kunomerp.

I'. CeeroBoii rox.

2.38. Cpeou sapuanmos pazsumus 26010YyUU 3830 8blOepume 8apuanm, Xapakxmepusyrouuil

2680a10UUI0 36€30 ¢ Maccoll, oauskoul k macce Connya.

Deonwoyus 36e30
(BapwaHTBI pa3BUTHS)



O — -0

fWManaq seesna rNaeHoM . Bentid riraHT
N0 CAeA0BaTENBHD CTH KpacHbM raranHT

Il. OM

EOAbLIAA SEEZA3 AR HOH
Mo cAeanBaTenbHOCTH

KpacHod rvraqt CBEMKHOBAA Mynocap

- -
CHONAAMCMPOEaHHEA 2EE3A3
OueHb BoAbluand 28 esaa 1P A
- i Y&pHaA Ablpa
FAEEHOR MOCE00 BETENbHD CT M KpacHe raraqT (4&pHan ApIpa)

2.39. Cayuatinvie 3adepacku Ha nymu paszeumusi Bcenenmnoii, npeonoscennvle uzgecmuuvim
amepuxanckum gusuxom @D. [aiiconom ¢ 1971 ., npusedennvie Hudice, npedcmasbme 8
uepapxuuecKkoll nocied08amenbHoCmu 38oaoyuu carakmuk (1), 36e30 (2) u nianemot 3emns (3).

A. OOycioBieHa OCOOCHHOCTSIMH O0Opa3oBaHUs SACP XUMHUCCKHUX JJIEMEHTOB |
COOTBETCTBYIOIIUM Tpeo0IalaHueM sAep OTHOCHUTENBHO JIETKUX JJEMEHTOB HaJ sApaMu
MAaCCHBHBIX (TSDKENBIX) AJIEMEHTOB (MacCUBHEE S/Ipa jKemne3a).

b. OOGycnoBineHa HalIWyueM COOCTBEHHOIO MOMEHTAa CHUCTEMBI, 3a CYET Yero OBICTPO
Bpalllaloluecs, TpOTsHKeHHbIE 00BEKThI, HE B COCTOSIHMH Cpa3y CKOJIIANICHPOBaTh, a APOOSATCS
Ha YaCTH MPU COXPAHCHUU UCXOIHBIX Pa3MEPOB.

B. CBs3aHa ¢ TepMOSJIEpPHBIM CHHTE30M B 3Be3fax, MpHUUeM (aKTUYECKH MPOLECC CIUSHUS
MPOTOHOB HJET 3a CUeT cIaboro B3auMMOJICHCTBUS, T.€ B 108 pa3 MenjeHHee, YeM eciii Obl OH
OCYIIECTBIISIJICS 32 CUET CHIILHOTO B3aUMOJICHCTBUSI.

CTpyKTYpHO-cOAepKaTeJIbHBIN TECT AJ51 MOBTOPEHUS U 3a1aHUs
K pasgenay 3

3.1.  Vkadxcume  ucmopuueckyro — nOC1€008AMENbHOCMb  CMAHOGNEHU  Yemblpex
KOHYenmyanbHO-KOHCMPYKMUGHBIX YPOBHEl COBPEMEHHOU XUMUU, NPUBLOEHHbIX HUICE.

A. YdeHune o xumnueckux npoueccax. b. Yuenue o cocrase.

B. OBomonmonnas xumus. I'. CTpyKkTypHas XuMusl.

3.2. Vkaoswcume npasuiohyio nociedo8ameibHOCHb 8 UCIOPUYECKOU UEPAPXUU XUMUUECKUX
MoOenell geujecmsa (om 60/iee npocmuvlx K Ooiee CIOACHOMY).

A. CrexmoMmeTrpruyeckas MOJEb. Bb. T'eomerpuueckass (CTpykTypHas) mojeinb. B.
DnekTpoHHas MoJelb. I'. ATOMHO-MOJIEKYIIsIpHAs. MOJICTb.
JI. DBOJIIOLIMOHHAS MOJENb Pa3BUTHSA M CAMOOPTaHH3allMH 3JCMEHTAPHBIX KaTaTUTHYECKUX
CHCTEM.

3.3. Vkaoxcume npasunvmylo nociedogamenbHOCmb 6 CMPYKMYPHOU uepapxuu 00beKmos
xXumuu (om 601bUIe20 K MEHbUUEMY)!
A. XUMHUYECKHE COeTMHEHUSI (OpraHUYeCKHe, HEOPTaHUUECKHE).



B. BemecTBa (IanbToHUAB M O€PTOIINIBI, TOMOTEHHBIC U TETEPOTCHHBIE).
B. XumMnueckue sineMeHTE. I'. ATOMEL
. Monekynsl. E. Aapa atomoB. 3. D1IeKTpOHBI.

3.4. Cpeou sewecms, ykazanHvlx Hudice, evioeaume opeanuyeckue (1) u neopeanuueckue (2)
coeOuHeHus.

A. Comu. Bb. Hykneunossie kuciotel. B. benku. I'. XKupsl. . Oxcuabl.

E. I'uppokcuapl. K. Criuptel. 3. AMuHokuciotsl. WM. Ilentumas.

K. Hyxneorunsl. JI. @epMeHTSI.

3.5. B pamxax konyenyuu yerocmmocmu amomos u MONEKYl U eOUHCMEA pPea2eHmos U
NPOOYKMO8 peakyuu Kaxncoomy OCHOBHOMY NOHAMUIO XUMUU, VKA3AHHOM) 8 JleOll KOJIOHKe,
noobepume coomeemcmayioujee onpeoeieHue, NpUusedeHHoe 8 Npasoll KOJIOHKe.

1. Atom A. Ortpaxaer coctaB (CTPYKTYpy) BEIIECTBA B BHJIC
2. Monekyna XUMHUYECKOTO coenuHeHus. MomnekynsapHas (opmyna
3. XUMUYECKUH dJIEMEHT YKa3bIBa€T YHCIO AaTOMOB XHMHYECKOTO DJIEMEHTa B
4. Xumunyeckas popmyna monekyne. CtpykrypHas (rpaduueckas) gopmyna

5. XuMH4ecKas peakuus

OTpa)kaeT NOPAJIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE M UHUCIIO CBSI3€M MEX1y aTOMaMH.
Bb. DnextponeliTpanbHas cucTeMa B3aMMOJCHCTBYIONIUX 3JIEMEHTAPHBIX YaCTHIL, COCTOSLIAs
u3 a1pa (00pa3oBaHHOIO MPOTOHAMU U HEUTPOHAMM )U IIIEKTPOHOB.

B. IlpeBpaiienue BemecTB, CONPOBOXKIAIOIIEECT U3MEHEHUEM UX COCTaBa U (MJIM) CTPOSHHUSL.
3anuchIBaeTCs CXeMaTHIECKHU C MOMOIIBIO (POPMYII peareHTOB U MPOIYKTOB PEAKIIUH.

I'. DnexTpoHeliTpanbHas HaUMEHbIIasi COBOKYITHOCTh aTOMOB, 00pa3yIOIIUX OIPEIeIIEHHYIO
CTPYKTYpPY ITOCPEACTBOM XHUMHUYECKUX CBS3EH.

JI. COBOKYITHOCTh aTOMOB (M30TOIOB) C OJIMHAKOBBIM 3apsiioM Z siipa.

3.6. Xumuueckasn gpopmyna sewecmsa 6 suoe CuSO4 ompasicaem...

A. ...KOJIMYECTBEHHOE COOTHOIIECHHE MEXTYy YMCIOM aTOMOB MEIH, CEePbl M KHCIOpOJa B
MOJIEKYJI€.

B. ...CTpYKTYypy MOJIEKYJIBI M DHEPTHUIO CBS3U aTOMOB B MOJIEKYJIE.

B. ...CTpYKTypy MOJIEKYJIbI U 3JIEMEHTHBIN COCTaB.

I'. ...5;IeMeHTHBIN COCTaB.

3.7. Yem ompedensemcsi mecmo u COUCMBA XUMUYECKO20 IleMeHmd 6 Nepuooudeckoll
cucmeme xumuyeckux snemenmos J{.U. Menoeneesa?
A. Atomuoii maccoit. B. 3apsiiom smpa atoma.

[Ipumedanue. B HeknaccMYecKOl XHMHUHW, OYEBUIHO, NPaBUIBHEH TOBOPUTH O CBSI3U
XAMHYECKUX CBOMCTB JIEMEHTA C €0 SAECPHO-3JIEKTPOHHBIM CTPOEHUEM, a HE MPOCTO € 3apsAIOM
saapa. B 3ToM miaHe xapakTepHbl pa3iMuMs B XMMHUYECKHX CBOMCTBAX HM30TOINOB BOAOpOAA:
NpPOTHUS, TPUTHUS, ACUTEPUSA, A TAKKE OTCTYIUICHHS OT IOCJIEAO0BATEIBHOIO 3aIllOJHECHUS
Mo000JI0YEeK DJIEKTPOHHON KoHuryparmuu aroma. HMrak, cyTb mpoOJIeMbl XUMHUYECKOTO
AJIEMEHTa PACKPBLIACH B (DU3UKO-XUMUYECKOM CMBICIIE TIEPUOJIUYECKOTO 3aKOHA U B KBAHTOBO-
MEXaHUYECKOM OOBSICHEHUH TOHATHUS JJICKTPOHHOU 000J10uKku 1 npuHnuna [laymu. A mpoGiema
XAMHYECKOTO COECIUHEHUSI COCTOMT HE CTOJIBKO B IOCTOSIHCTBE COCTaBa, CKOJBKO B IIPUPOIE
XUMHYECKHX CBSI3EH.

3.8. Dnemenmul 00HOU NOO2PYNNBL NEPUOOUUECKOU CUCTEMbL UMEIOM ...
A. ...0MHAKOBOE YKCJIO BaJICHTHBIX JIEKTPOHOB.



b. ...0oqMH 1 TOT K€ HOMEP BHEUIHETO YPOBHS.
B. ...0MHaKOBOE YMCIIO SHEPreTUUECKUX YPOBHEH.
I'. ...01MHAKOBOE CTPOEHUE BAJICHTHBIX IIOyPOBHEM.

3.9. B pamkax 51eKmMpOHHOU MOOenU COBPEMEHHOU XUMUU MUNAM XUMUYECKUX C8s3ell,
VKA3aHHbIM 68 J1e80ll KOJIOHKe, Npuseoume 8 COOMBEMCMeUe OCHOBHble XapakmepHbvie
ocobenHOCmU d9Mux cés3ell, npueedeHHble 8 NPABOLU KOJIOHKE.

1. KoBaneHTHas CBS3b. A. BzaumopeiictBue Mexay aromMaMud OOYCIIOBJIEHO TEM, YTO
2. UoHHag CBS3b. JIBa DJIGKTpPOHA MPUHAJJIEKAT OJHOBPEMEHHO JBYM aTomam. B
3. Meranueckas CBS3b. 0000IICHHBIX TMapax JIEKTPOHOB BAXKHYIO POJIb HAYMHAET UTPATh
4. BonopojiHas CBsI3b. oOMEHHasi SHEPTHUs, KOTOpask ABJSIETCS CYIIECTBEHHO KBAHTOBOU U

5. Ban-nep-BaanbcoBa CBA3b. | 3aBHCHUT OT IUIOTHOCTH 3apszoB pi2 (I).

Bb. O6pazyerca Onarojgapsi AJIEKTPUYECKOMY B3aMMOJECHCTBUIO aToMa BOJOPOJAa C IPYrUMHU
aTOMaMH, o0nafaIuMu 3HAYUTENBHOM  3IIEKTPOOTPHULIATEIIEHOCTBIO. Omnpenensier
TEOMETPUYECKYIO CTPYKTYPY OCTIKOBBIX MOJICKYJ W SIBJISETCS CYIIECTBEHHOH B MOJICKYJISIPHOU
TeHETHUKE, OTKPBIBAast OTYACTU BO3MOKHOCTh CIIapUBaHUs AByX criupaineit monekyinsl JJHK.

B. Bo3Hmkaer B pe3ynabTare 3JEKTPUYECKOTO B3aMMOICWCTBUS MEXKAYy HOHAMH, KOTOPBIC
00pa3yroTcs B pe3yibTare OTIa4u OJHUM aTOMOM APYrOMY OJHOTO MJIM HECKOJIBKUX AJIEKTPOHOB.

I'. Cunbl B3aUMOACWCTBUS MEXKIYy MOJEKYJaMH OIPENCISIIOTCS HATMYUeM Y MOJIEKYI
MPUPOIHBIX WIH UHIYIUPOBAHHBIX ANEKTPUIECKUX MOMEHTOB.

J. DTy cBsi3b 00pa3ylOT 3JEMEHTHI, aTOMbl KOTOPBIX Ha BEPXHEM YPOBHE HMMEIOT Majio
AJIEKTPOHOB 110 CPaBHEHHIO ¢ OOLIMM YMCIIOM BHEIIHUX JHEPreTHMUecKd ONM3KUX opOuTaneil, a
BAJICHTHBIE JIEKTPOHBI M3-3a HEOOJBIIONW SHEPIHMM MOHHM3ALMU 00pa3yloT «3JIEKTPOHHBIN Taz» u
CcBOOOZHO NIEpEMENIAIOTCS 10 BCEMY KPUCTAILTY.

3.10. B pamkax xonyenyuu yeioCmHOCMU COCMOAHUA 6 XUMUU MUNAM XUMUYECKUX CBA3ell,
VKA3AHHBIX 8 J1e60l KONOHKe, noobepume coOmeemcmeyouue UM KpUcmaiiuieckue eeujecmsa,
npugedentvle 8 npasoll KOJOHKe.

1. KoBasieHTHas CBSI3b. A. Jlen, cerneroanektpuk coctaBa KH,PO4 1 nip.

2. Nonnag cBS3b. b. Anmas, kBapu, repMaHuid, KpEeMHHUW, apCEHU]l TaJuIus,

3. Mertamindeckas CBA3b. dbochun uaaus U ap.

4. Ban-nep-BaanbcoBa cBsi3b. B. lllenouHoranouHble KpUCTaJUIbl, HAPUMEp, MOBAPEHHA

5. BogopoHas cBsi3b. coinb NaCl, cemutpa KNO3, kBacisl KAI(SO,),, numesas cona
NaH ng U Jp.

I'. Hon, cepa, KpuCTa/ulbl 3aTBEPAEBIIMX HWHEPTHBIX Ta30B
(HeoHa, aproHa, KpUNTOHA, KCEHOHA) U JIp.
JI. MeTansbl.

3.11. B pamkax cmpykmypHou Xumuu ombepume npoodiemvl, OMHOCAUWUECS K
Heopeanuueckou (1) u opeanuueckoul (2) xumuu, U3z npuedeHHbIX HUICe.

A. Tlo coBpeMEHHBIM NPEICTABICHUSM, CTPYKTypa MOJIEKYJI — 3TO MPOCTPAHCTBEHHAS H
SHEpPreTUvecKas ynops04eHHOCTh KBAHTOBO-MEXaHUYECKOH CUCTEMBI, COCTOSIIIEH M3 aTOMHBIX



s7ep U AIIEKTPOHOB. OpraHuyYecKue COSAUHEHHS — CTPYKTYpPHBIE 00pa30BaHMs U3 OPraHUYECKUX
MOJIEKYII.

b. CrpykTypa HEOpPraHM4ecKHMX COEIMHEHUN B3aMMOCBS3aHA C XUMHEW TBEpAOrO Teia,
nepeceKaroleicss ¢ KBaHTOBOM (u3ukoi TBepioro tena. CTpykTypa 3agaercsi KBaHTOBO-
MEXaHUYECKUM B3aUMOJCHCTBUEM HEOPTaHUUECKUX MOJIEKYJI U @aTOMOB XMMUYECKUX 3JIEMEHTOB.

3.12. OcHO8HbIM 3aKOHAM U NPUHYUNAM YHeHUs O XUMUYECKUX Hpoyeccax, YKA3aHHbIM 8
€80l KOJIOHKe, nodbepume coomeemcmayowue Qopmyavl U onpeoeieHus, NpueeoeHHvle 6
npasoil KOJOHKe.

1. 3akon Appenuyca A. CxopocTb XHMHMUYECKMX pEaKIUid TpH  TOCTOSHHOU
2. [IpaBuno Bant- TEeMIepaType MpONOPLHOHANIbHA TPOU3BEACHUIO KOHIICHTpAIUil
Todbda — Ny Ng
3. Tpuamwm Jle- pearupyouux BemecTs: V=K. CA -C B -
[Iarenne b. Ilpu noBeIllIeHUN TeMIEpaTyphl HA 10° cKOpPOCTH TOMOTEHHO
4. 3aKOH JEHCTBYIOLIUX _ K 7410 2+ 4
Mmacc peakuuu Bo3pacTaer By pas: / = K =&

T

W,

aéo

T

-
B. Jlosis1 aTOMOB (MOJIEKYJT), CIIOCOOHBIX TPOPEATUPOBATH: N = Noe A

I'. Omnpenensier NOIBMXKHOE paBHOBECHE. XHWMHUYECKMM PAaBHOBECHEM Ha3bIBACTCS
COCTOSIHME, B KOTOPOM CKOPOCTh 00paTHON peakIMy paBHA CKOPOCTHU MPSIMON PEAKITHH.

3.13. He npubecas Kk 6vbluUCIEHUAM, YKadicume, 8 KAKOM npoyecce Hnpu No00epHCaHuu
HOCMOSIHHOU MeMNnepamypvl SHMPONUs. NPOOYKMO8 peaKyuu npesviuiaent SHMpOnuI0 UCXOOHbIX
sewecms:

A. NH;NO(x) — N,O(T) + 2H,0(k)
B. 2Ny(1) + O2(r) — 2N20(1)

B. 2H,(r) + CO(r) — CH30H(x)

I'. S(r) — S(x)

3.14. VYcnosus npomexanus XuMuueckux npoyeccos 8 COBPEMEHHOU XUMUU CMAHOBAMCS
3ABUCUMBIMU HE MOTbKO OM MEPMOOUHAMUYECKUX (Mmemnepamypel, 0deleHus u m.n.), HO u
CMPYKMYPHO-KUHEMUYECKUX (aKmopos. CMpOeHUsi UCXOOHbIX Peazenmos; Ux KOHYeHmpayuu,
HaIuyus 8 peakmope KAmMaiu3zamopos (uiu uHeubumopos) u opyeux 000asox;, cnocobvos
CMEeWUBAHUS Pea2eHmos, Mamepuaios u KOHCMpYKyuyu peakmopa u m.n. Bauanue maxoeo muna
gakmopos, eo30eticmeue KOMOPLIX 3a4ACMYI0 HOCUM HEKOHMPOIUPYEeMblli XapaKmep, MOodicem
ObIMb C8E0CHO K KAMAIU3).

B pamkax konyenyuu HeKOHMPONUPYEMO20 B030€UCMBUS 6 XUMUU KAACOOMY MepMUHY,
YKA3aHHOMY 6 J1e60ll KOJIOHKe, nodbepume coomeemcmayiowee onpeoeieHue, npuseoeHHoe 8
npaeoii KOJoHKe.

1. Katanus

2. 'OMOreHHbIN KaTaau3
3. 'ereporeHHsIit
KaTaaus

4. ®epMeHTHBIN KaTanu3
5. ABTOKaTaIn3

A. YcKOpeHHe XMMHYECKON peaklUuu B NPUCYTCTBUHU BEILECTB-
KaTaJIN3aTOPOB, KOTOpbIE B3aMMOJECHCTBYIOT C pEarecHTOM, HO B
peakluu HE pacxXoAylTCd M HE BXOAAT B COCTaB KOHEYHOIO
MIPOJYKTA.

b. Karanus, npu KOTOpOM XMMHYECKAsI PEAKIMs COBEPILAETCS B
MIOBEPXHOCTHBIX CJIOSIX Ha TPaHUIE paslena TBEPIOro Telna M
ra3000pa3HOi MU KUJAKOH CMECH pearcHTOB.




B. Karanus, koTopslii mpoucxoaut a0 B ra3oBoil cMecH, J100 B HKHUIKOCTH, TI€ PACTBOPEHBI
KaK KaTaJn3aTop, TaK U PEarcHTHI.

I'. Katasm3, B KOTOPOM B KayeCTBE KAaTajln3aToOpa BBICTYNAKOT T€ WM HHBIE NPOAYKTHI
XUMHYECKON PEaKIIHH.

L. Karanus, B KOTOpOM B Ka4eCTBE KaTaJlIU3aTOPOB UCHOIB3YIOTCS (DEPMEHTHI, KaK PUPOIHBIE,
TaK M HUCKYCCTBEHHBIC, CIIOKHEHIINE MOJIEKYJSpHbIE CHCTEMbl — OMOJIOTHYECKHE
KaTaJIn3aTOPBI.

[Tpumeuanue. KaTtanus urpaer pemaronryl0 pojib B HPOLECCe MEepPexoia OT XUMHUYECKUX
CHCTEM K OMOJIOTHYECKUM, a TaKKe K IpoOIeMaM BOJTIOIMOHHON XUMUH.

3.15. Boouwiii pacmeop nepexucu 6000podd, KOMOPHLU NPOOAemcsi 8 anmexax, MoOdiCem
xpanumoucsi onumenvhoe epems. Ilpu obpabomke ceedicell pamvl ObICMPO NPOMeKaem peaxKyust
PAa3NodceHusi ¢ 8bloeNeHuemM amomapHo2o Kuciopood. (OCHOBHOU NPUYUHOU ObLICMPO2O
PA3N0HCEHUSL AGTACMCAL ..

A. ...yBeIIMYCHUE KOHIICHTPAIMH MTEPEKUCH BOJOPOIA.

. ...JICHCTBUE IaBJICHUSI.
. ...()epMEHTHBII KaTaIH3.
. ...TIOBBIIIICHUE TEMIIEPATYPHI.

=W

3.16. B pamkax 360110YUOHHOU Xumuu 8vloeaume 08a nooxooda K npobieme camoopeanusayuu
npedbuonocuyeckux cucmem. cyocmpamuvitl (1) u ¢ynxyuonanvusiil (2) Ha ocHoge Kpamkux
Xapakmepucmux ux OmaudumenbHblx Yepm, NPUGEOeHHbIX HUdice.

A. OTnuauTensHas 4epTa COCTOUT B MCCIICAOBAHUH BEUICCTBCHHONW OCHOBBI OMOJIOTHYCCKUX
CUCTEM, T. €. OMPEACNIEHHOTO COCTaBa AIEMEHTOB-OPTaHOT€HOB U OMPENEICHHON CTPYKTYpHI,
BXOJISAIINX B KHUBOW OpPraHU3M XUMHUYECKUX COCTHHCHU.

b. OtmuuutensHass uepTa COCTOMT B HCCIEAOBAHWUU TMPOIECCOB CAMOOPTaHH3AIUU
MPEIONOJIOTHIECKIX CHUCTEM, BBISBICHUU 3aKOHOB, KOTOPHIM TOJYUHSIOTCS TaKHUE MPOIECCHI.
Teopust caMopa3BUTHS IEMEHTAPHBIX KaTATUTHUYECKUX CUCTEM B CaMOM OOIIeM BUJE SBIISETCS
o011e Teopre XUMUYECKON IBOJTIOIIMN U OHOTeHe3a.

3.17. Vkaoscume o0my uz ocobennocmeti amoma yenepood, KOmopas, Hapsoy ¢ Opyeumu,
ChICPANLA BANHCHYIO POJIb 8 X00€ NPedOUONI02UYECKOU IBOTIOYUL.

A. AtoM yriepojia ciocoOeH y4acTBOBaTh B (DOPMHPOBAHUHU Pa3HOOOPA3HBIX XUMHUYECKHX
CBsI3e (OJIMHAPHBIX, TBOMHBIX, TPOHHBIX) U (DYHKIIMOHAIBHBIX TPYIIIL.

b. Atom yriepona oOpa3yeT oueHb MPOYHBIE CBS3H, MPAKTHUECKH HEPA3phIBAEMBIE B JTHOOBIX
YCIIOBHSIX.

B. Atom yriepoaa crmocoOeH 0O0pa3oBBIBaTh OCOOBIM THUIT XHMHUYECKOH CBSI3M, KOTOPHIA HE
CBOWCTBEHEH HU JUISl OTHOTO JIPYTOro 3JIEMEHTa NEPUOIUIECKOM CUCTEMBI.

I'. AtoM yrieponma SIBIsIETCS CaMbIM pACIpPOCTPAHEHHBIM JJIEMEHTOM 3EMHOW KOpBI B
YCIIOBUSX paHHEH 3eMIIH.

CTpyKTYpHO-COAEPKATEIbHBIN TECT IS IOBTOPEHUS M 3a/1aHUSA
K pasaeay 4

4.1. B pamkax KOCMUYECKOU WKAIbl 8PEMEHU OCHOBHbIM OMANAM 2€0XPOHOJI0SUYECKOU
cmpenvl 8pemMet, YKA3AHHbIM 8 €80l KONOHKe, Npuseoume 8 COOmMeEemcmeuu ux XapakmepHle
npoyeccyl, ONUCAHHbLE 8 NPABOU KOJOHKE.



Ortanel

Hassanue

Bpewms ot
CETOAHSIIHETO
MOMEHTa

XapakTepHbIe MPOLIECCHI

1. Ob6pazoBanue
IUTAHET,
3aTBEpJICHHE
opoJ,
KpaTepooOpa3oBaH
ue.

2. Apxeo3oi-ckas
apa.

4,6-4,3 mapm. et

3,9-2 mupa. net

A. OO0pazoBanne 3emiad ¥ BCeX IUIAHET U3
CKOHJICHCHUpOBAaBIIEHCs KocMuueckoi mbut. Ckopee
BCEr0, YaCTHIIbI MTbUIA COCTOSIIU U3 >Keje3a C MPUMEChI0
HUKETS 0O M3 CHIUKATOB, B COCTAB KOTOPBIX BXOJHUT
KPEMHU.

Kaxnas uvactuma Obuta OkpyxkeHa nbaoM. Kpome

ObUIM  Be3Jle INPHUCYTCTBOBaJI Tra3. [la3el  Moriu
KOHJIGHCHPOBATbCsA, 00pa3ys  pasiuuHble  JIETy4He
OpraHu4ecKue

3. IIporepo3oiicka
s 9pa.

4. TTameo3on-ckas
apa.

5. Me3zo3zoiickas
apa.

6. KaitHo3oi-ckas
apa.

2 wiupa. naer- 580

MIJIH. JICT

580 - 250 mutH. et

250-66 MiH. 1eT

66 MIIH.

HACTOSIIETO
BpEMEHU

JeTr a0

COCMHEHHS, B KOTOPBIX MPUCYTCTBYET OCHOBHOM
AJIEMEHT BCEX KUBBIX OPraHU3MOB — YIJIEPO/I.

ATtMocdepa 3emin, BO3MOXKHO, Kak U JPYTUX IJIaHET,
coJep)kaja METaH, aMMUAaK, BOJSHOW Map W BOJOPO.
[Ipoucxoauino 3aTBepJeHHE IUIAHET W WHTEHCHBHOE
o0pa3oBaHHE KpaTEepOB Ha IUIAHETaX.

b. IlepBoe Benukoe ropoodpazoBaHue (3HAYUTEIBHOE
YHUYTOXKEHHUE MCKOMAEMbIX OCTAaTKOB). 3HAaYUTEIbHAs

BYJIKaHUYECKas aAKTHBHOCTbD, CIIOCOOCTBYIOIIIAS
XHMHUYECKUM JBOJIIOIIMOHHBIM Tporieccam. OOpa3oBaHue
CaMBIX  CTapblX  3€MHBIX  TOpPOJ.  3apoXkaeHue
MHUKPOOPTaHU3MOB.

B. Btopoe Benukoe ropooOpa3zoBaHHE (3HAUUTEIHHOE
YHUYTOXKEHHUE HCKOMAeMbIX OCTaTKOB). HTEHCUBHBIN
npolecc ocaakoodpazoBanus. [lo3nHsAS BymkaHUYeCKas
JeATeTbHOCTh. Jpo3usi Ha OOMIMPHBIX  IUIOIIAIAX
MHorokparHbie 00JIeICHEHUS. Bo3nukHoBeHue
aTtMocdepsl,




Ooraroii kucinoponoMm. IlosBIAIOTCS NPUMHUTUBHBIE BOAOPOCHH, TpuObl. CuHTaercs, YTO
HOSIBJISIFOTCS Pa3JIMYHbIE MOPCKUE IPOCTEHUILNE.

I'. T'epumuckoe TOpoOOpazoBaHHE (HEKOTOPOE YHHUYTOXKEHHE MCKOMAEMbIX OCTATKOB).
Habmronarorcest ciioxkHble Me0J0rnYeckKre MPOoLEecchl ¢ MOAHIATHEM, @ HHOT/IA U NTOTPY>KEHUEM CYLIH
U C U3MEHEHHEM pa3MEpOB U TIYOMHbI BHYTPUKOHTHHEHTAJIBHBIX MOpPEH, a TaKkKe KIMMaTa.
Habmronarores 6onee peakue, yeM IpU MPOTEPO30€, OJNEACHEHUs. 3ap0KIeHHE MAaKPOCKOITMUECKUX
¢dopm xu3Hu. Camble panHue okameHenoctu. [lepsbie pactenus Ha cymie. Peiobl. [TamopoTHHUKH.
IlepBbie 3eMHOBOJHBIE. B KOHIle 3Tama pa3BHBAIOTCA 3BEPOIOJOOHBIE IPECMBIKAIOLIUECS U
36MHOBOJIHBIE.

. TIponomxaroTcsi CIOXHBIE TEOJOIMYECKHE IPOLECcChl, B TOM 4YHUCIe Jpeid MaTepukos,
MOBTOPHBIE OJICAACHEHHs, TOpOOOpa3oBaHUE M BYJIKAaHUYECKas AEATEIbHOCTh (B OCHOBHOM Ha
aMEpPUKAaHCKOM KOHTHHEHTE). PacTUTEIbHOCTh NPOXOIUT YEpe3 CIOKHBbIE HBOJIOLUHOHHBIE
IPOLIECCH OT MAaKCUMAaJIbHOTO PACIPOCTPAHEHUs JIECOB JI0 yHaJKa IpeBecHbIX (opMm u pacisera
TPaBSHUCTBIX. OTall MOLIHOW D3BOJIIOLMM JKMBOIO MHUpPAa OT Haydajga pa3BUTHS aHTPOIOUJOB
(mpeniecTBEHHUKOB OOJIBIIMHCTBA HBIHE JKUBYILHUX POAOB MIEKOMMUTAIOIINX ) JI0 SIIOXU YeJIOBEKa U
9BOJIFOLIMOHHOTO pa3BUTUsA NpUMeEpHO 3a 200 MOKOIEHUH.

E. Anbnuiickoe ropoodpazoBaHue (Y4aCTUYHOE YHHUUTOKEHUE MCKOMAEMbIX OCTATKOB). MomiHoe
ropoobpazoBanue AHIbl, Anbnel, ['mmanam, Ckanuctele Topbl. BbeIMHpaHue NanopOTHUKOB.
OOpa3oBaHue XBONHBIX MOPOJI, a 3aTeM AYOOBBIX M KJIEHOBBIX JIeCOB. J[MHO3aBpbI MOSBIAIOTCA,
JOCTUTAlOT HaMBBICUIETO paclBeTa M BbIMHpAKOT. 3yOuaThle NTULBI BbIMUparoT. llosBistorcs
[IepBbIE COBPEMEHHBIE MTHUIIBI.

4.2. OcHOBHBLIM KOHYENnYusam 360110YUU 3eMAU, YKA3AHHLIM 6 J1eGOU KOJIOHKEe, NOCMAagbme 6
coomeemcmeue 0CHOBONOJIOICHUKOG IMUX KOHYENYUlL, NPUBEOEHHbIX 8 NPABOU KOJIOHKE:

1. Teopust kaTactpod ‘ A. Yapns3 Jlaitens
2.Teopus reoa0ru4ecKoro B. XKopx KroBbe
HBOJIIOLIMOHU3MA

4.3. CmpykmypHbim ypoeuam mamepuu 8 mooenu ceocgep (obonouex 3emau), yKazauuvim 8
J1e60ll KONIOHKe, nodbepume ux Kpamkoe Onucanue, npueedeHHoe 6 NPasoli KOIOHKe:

1.AT™Mochepa A. Bognas oGomnouka.

2.I'mapocdepa b. I'azoBast o6onouka.

3.Ilenocdepa B. 3emnHas kopa u HapyxHas (TBephas) yactb MaHtuu. I

4.Jlutocdepa [TouBeHHBII CITOMA.

5.bapocdepa . TIpomexxyTrouHas yacTb MaHTUH (acTeHocdepa), HUKHSS HacTh
MaHTHUH, BHEILIHEE SIPO, BHYTPEHHEE SI/IPO.

4.4. B pamxax ammocgepvl pacnonoxcume ee ciou (000104YKu) 6 NOpsoOKe yOaieHus om
nogepxHocmu 3emnu.

A. Tpomocdepa. b. Tporonaysza. B. Me3zocdepa. I'. Ctparocdepa.

. Crparomaysa. E. Ox3ochepa. K. Tepmocdepa. 3. Tepmornaysa.

[Tpumeuanue. Bepxuue cinou atmocgeps! (0T 50-80 KM 710 HECKOJBKHX THICSY KM) 4acTO
O0OBEIMHAIOT B OAHY 000J04Ky — uoHOchepy. MaxkcumanbHas KOHIICHTpAIMs O30Ha,
MOTJIOIIAIOIIETO YABTPa(pUOIETOBOE U3ITYUEHUE, HAXOAUTCS Ha BbIcoTe 20-25 KM.



4.5. Hcmowenue 030106020 cnos 8 ammocgepe 3emnu npusooum K yeeaudeHuio nomoxa ...
U3TTYYEeHUS.

A. ...un¢pakpacHoro...; b....ynmpTpaduonerosoro...;

B. ...paxuoBoiHOBOrO...; I'. ...palioaKTUBHOTO. ..

4.6. Oona u3 BO3MOJCHBIX NPUYUH PA3PYUEHUS 030HOB020 CHOSL HOCUM AHMPONOSEHHDIIL
xapaxmep 3a cyem UCnoab308AHUSA ... 8 NPOU3B0OCcmEe 60 2-ui noiosure XX 6.

A. ...palMOaKTUBHBIX U30TOMOB...; b. ...)peoHOB. . .;

B. ...HaHotexHONOTHl. ..; I, ... TSKEIBIX METAJJIOB. ..

4.7. Tounslii 00120CPOUHDBIU NPOCHO3 NO200bL HEBOZMONCEH NOCKONLKY ...

A. ...4ellOBEeK CBOEH JIeATeNbHOCTHIO HAPYIIMI YCTOHYMBOCTD aTMOC(EPHI.

B. ...atMocepa — cuctema ¢ XaOTMYHOM OUHAMUKON M gaxe HeOOIbIIME OIIMOKH B
OIpe/IeNIEHUU METEOJaHHbBIX OBICTPO HAPACTAOT.

B. ... 3TOro noka He XBaTaeT MOLUIHOCTH KOMIIBIOTEPOB B METEOLICHTPAX.

I'. ...morony onpenensdioT HenpeackazyeMble BCblky Ha ColHIe.

4.8. B pamkax euopocgepvl pacnonodicume UCMOYHUKU 800bl 8 NOPSOKe YObl8aAHUS BOOHbIX
pecypcos (3anacos) 3emuu:

A. Muposoii okean. b. Ozepa. B. Jlennuku u cuera. I'. [logzemubie npael. J. [TouBennas
Biara u mapsl armocdepsl. E. [Togzemusie Boapl. 7K. bonora. 3. Peunsie BobI.

4.9. Ilpu paccmompeHuu 2e00UHAMUYECKUX NPOYECCO8  paziudarom  3HOO2eHHbIE,
00yC061eHHble BIUAHUEM SHYMPEHHUX NPOYecco8 HA IGONIOYUIO 2€0N0SUHECKUX CMPYKMYP
3emnu, u s3x302eHHble, 00yClO6IeHHbIe GUAHUEM 8HewHUX npoyeccos. Cpedu 2e00UuHaMu4eckux
npoyeccos, NPUEOEeHHbIX HUdCe, ombepume cOOmeemcmeeHHo 3noocennvie (1) u sxzocennvle (2)
npoyeccol:

A. I'moGanpHasi TEKTOHUKA JUTOCPEPHBIX TUIUT. Bb. Konnenuusi IBMKEHUST MaTEPUKOB
(mepBas 1 BTopas runore3a Mmoounusma). B. Llukinonsl, TaiidyHsl, mTopMbl Ha nobdepexpax. I.
[TapaukoBbIi 3 hEKT. . HaBonuenus. E. U3Bepxxenue BynkanoB. 7K. JIaBuHBI,
OTIOJI3HH. 3. 3emnerpscenus. W. I'posbl, noxau, Tymansl. K. Llynamu. JI. 3arpsznenus
oKkpyxaromen cpeasl. M. Jlerpananysi HOYBEHHOIO U paCTUTEIBHOTO TIOKPOBA.

4.10. IIpeocmasbme 6 ucmopuyeckoi NOCIE008AMENLHOCMU OCHOGHbBIE dMANbl PA3GUMUS
eHeuinell (ceocpaguieckoli) 000104KU 3emau, npugedenHvle HuMce:
A. Jlobuorennsiii. b. Jloreononornueckuii. B. buorennsiii. I'. AHTpOIHBIN.

CTpyKTYypHO-CcO/Iep:KaTeJbHbIN TeCT /sl IOBTOPEHHS U 3a/IaHus K pa3jeny 5

5.1. C mouxu 3penus xnaccuueckou (1), mexnaccuueckoii(2) u nocmuexiaccuueckou (3)
cmpameculi  eCmecmeeHHOHAYYHO20 MbIULIEHUs. NOCmasbme 6 COOMEemcmeue OaHHbIM
cmpamezusim 00pasvl OUOIO2UU, NPUBEOEHHbIE HUMNCE.

A. Ousuko-xumuyeckur o6pa3 Ouonoruu; b. Harypamuctckuii o6pa3z Ouornorum; B.
DBOIIOUOHHAS OMOJIOTHSL.

5.2. TlocraBbTe B cooTBeTcTBHE TakcoHBI K.JIMHHEs B paMkax BBEACHHOWM MM OWHApHOU
OMOJIOTHYECKOH HOMEHKJIATYpbl W MPHUHLMIA HEPAPXUUYECKOTO COMOJYMHEHHS TaKCOHOB,



MIPUBEICHHBIC B JIEBOW KOJOHKE, K KJIACCU(UKAINKA TaKCOHOB YElIOBEKa KaK OMOJIOTHMYECKOTO
CYIIECTBA YKa3aHHOW B MIPABON KOJIOHKE.

1.IlapctBO
2.IToamapcTBo
3. Tun

4 Iloatnn
5.Knacc
6.0Tpsn
7.1Monotpsn

8.HancemerictBo

9.CeMelicTBO
10. Pon
11.Bun

A.Yenosek pazymusbiii (Homo Sapiens).
Bb. XXuBoTHnI€.

B. Ilo3BoHOYHBIEC.

I'. Mnekonuraromue.
. Yepennele.

E. MHOroKJIeTOYHBIE JKUBOTHEIE.

K. UenoBekoro100HbIC BRICIINE 00C3bIHEL.
3. [Ipumarsl.
N. JIrogu.
K. Yenosexk.
JI. YenoBekonopo0HbIe TPUMATHI.

5.3 B pamkax kinaccu(UKaluu KpPYIHBIX CHUCTEMAaTHUYECKUX TPYII KHUBBIX OPraHU3MOB
TOJILKO IO THUILy NIUTaHUS MPUBEAUTE B COOTBETCTBUE MOALIAPCTBA, IPUBEJICHHBIC B TAOIHULE, C
THIIAMM [TUTAHKS], YKa3aHHBIMU B ITOCJIETHEN KOJIOHKE.

IHapcTBa Knaccugukanus opraHu3MOB [0 TUIIAM TUTAHUSA
Hanuapcr-Ba ITonuapcr-Ba
1.bakTepun A. T'erepoTpodsl — OpraHU3MbI, HCHOIB3YIOIIHIE
Hpokapu-o1sl |[IpoOsiHKE 5 Apxebax- B KauecTBE UCTOYHMKA IMUTAHUS OPraHUYECKUe
Tepuu COEIUHEHMUSI.
3.1lnano-
OakTepuun
Pacrenus 4.barpsiHku B. buotpodsr — rerepoTpodsl, mUTAIOIIHECS
AKHUBBIMU OpraHU3MaMH.
B. Cantpods! — rerepoTpodsl, TUTarOmuecs
DyKapHOTBI OpPraHUYECKUMHU BEIECTBAMU MEPTBBIX Tell MU
BBIICJICHUSIMU (9KCKPEMEHTaMH ) )KUBOTHBIX.
>.Hactos-ume | - p ABTOTpO(BI — OpraHU3MBbI, CIOCOOHBIE
BoJopocH CO03/1aBaTh OpPraHMYECKHE BELIECTBA U3
HEOPraHUYECKUX.
. ®oToTpodsl — aBTOTPOPBI, UCIIOIB3YIOIINE
6.Briciine
JUIs OMOCHHTE3a CBETOBYIO SHEPTHIO.
pacTeruA E. XeMoTpods! — aBTOTpO(BI, HCIIOJIB3YIOLINE
' puGHI 7. Huzmue JUIs OMOCHHTE3a SHEPTHI0 XMMHUYECKHX peaKkIui
OKHUCJIEHHUS HEOPraHW4YeCKUX COEeTUHEHUI.
8.Beicime
Kusorneie |9.Ilpocreit-
e
10.MHoro-
KJIETOYHBIE

54. CDyydameHmaﬂbelM NPUSHAKOM JHCU6020, YKA3AHHbLIM 8 1e6o1l KOJIOHKe, nocmaevnie 6
coomeemcecmeue ux Kpankue xapakmepucmuku, npu@edeHHble 6 I’lpél@OIZ KOJIOHKeE.




1. BemtecTBeHHBIN MPU3HAK

2. CTpyKTYypHBIH TIpU3HAK

3. @YHKIMOHAIBHBINA MPU3HAK

4. ITpuzHak MOJIEKYJISAPHOU XHUPATbHOCTH
(KUpanbHOCTH)

A. XapakTepHO BOCIPOM3BOJICTBO CaMHX CeOsl.
Bb. Accumerpus «1paBo-JIeBO» KaK HYKJIEHHOBBIX,
Tak U OEIKOBBIX MOJEKYII.

B. XapakTtepHO KIJIE€TOYHOE CTPOCHHUE.

I'. B coctaB BXOIAT MakpOMOJIEKYJIbI-
OuoIoIMMepbl: OETKM U HYKJICMHOBBIE KHCIIOTHI
(IHK u PHK).

5.5. OcHosHbIM CIPYKMYPHBIM YPOBHAM OUONOSUHECKOU OP2AHU3AYUL MAMEPUU, YKAZAHHbIM
8 71601l KOJIOHKe, NOCMABbMme 6 COOMBEmCmeue CMpPYKMyPHYIO Uepapxuto Jdcugou mamepuu
(kadxcooe nocredywujee cucmemHoe 00pa3z08aHue OOJHCHO 6X00UMb 6 Hpedbloyuee),

npuBeOeHHyI0 8 Npasoll KOJOHKe.

1.buocdepusiii (0MOT€OIICHOTUYECKHI) A. buocdepa.
YPOBEHB Bb. Dkocucrema
B. buonenos
I'. buoreoueno3s
2.IlonynsiimOHHO-BUOBOM YPOBEHD A. Ilonmynsanus
b. Bun
3.OHTOreHeTH4eCKHit (opranusmenssbiii) | A. Opranusmsl
YPOBEHb Bb. Opransl
B. Knetku
I'. Tkanu
4. MonexkynspHO-TeHETUYECKHIT A. buononumeps!l (0Oenku, HyKJIEHHOBBIE
YPOBEHB kucnotel (JHK,
PHK.)) Bb. T'en. B. buomonexkynsl. I'. Heopranuueckue xumunyeckue coeaunenus. /.
MoJieKynbl, aTOMBI, 2JIEMEHTaPHbIE YACTHUIIBI.

5.6. Yemanosums coomeemcmeue mexncoy mepmMuHom u e2o onpeoeneHuem

1. Dkonoruueckast HUIIA. A. CoBOKYITHOCTh OCOOGHHOCTE BHUIA.
2. buorom. Bb. CoBOKynmHOCTh OpraHU3MOB pa3HbIX BUJIOB,
3. buoneHos. HaCEeIAIOMKX OMOTOII.

B. ITonoxxenue Bua B OMOIICHO3E.
I'. IlpocTpancTBO, 3aHATOE OUOIIEHO30M.

5.7. Lenocmnasa 00HOKIEMOYHAS UNU MHO2OKIEMOYHAS JHCUBASL CUCMeMA, CHOCOOHAs K
CamMoCcmosamensHOMy CyWecmeo8anuio, 0opasyen ... ypogeHb Opeanu3ayuu H#}Cugou mamepuu.

A. ...IONYJISITUOHHO-BUIOBOM. ..; bB. ...OpraHM3MeHHBbIN. . .;

B. ...0uocdepnsrii...; I'. ...0MOreoeHOTHIECKHUH. . .

5.8. Kasxcoomy uz ocHoenvix 3akoH06 cenemuku, omkpoimuix 1. Menoenem, nepeuucienuvix 6
J1e6otl KoloHKe, noodbepume coomeemcmsyroujue emy onpeoeieHue, HnpugeoeHHoe 8 Npagsoll

KOJIOHKe.
1.IIepBblit 3aK0H A. Ilpu ckpemmBaHWM JBYX OPraHU3MOB, OTHOCSAIIUXCS K
Mennens pasHbIM  JIMHUSAM  (IBYX TOMO3UTOTHBIX  OpPraHU3MOB) U

eAMHOOOPa3HBIM.

OTJIMYAIOIIUXCS APYr OT JApyra Mo OJHOM mape aabTepHAaTHUBHBIX
MPU3HAKOB, BCE

IEepBOC ITOKOJICHHEC I‘I/I6pI/II[OB OKaXETCsA

b. Ilpu ckpemmuBaHMM JABYX TOMO3UTOTHBIX  OCOOEH,



2.Btopoii 3aKkoH OTIMYAIOIIMXCS APYyr OT Jpyra 1o JAByM H Oonee mapam
Menpens aNbTEPHATUBHBIX IPU3HAKOB, TE€HbBl M COOTBETCTBYIOILHUE UM
NPU3HAKU HACIEAYIOTCS HE3aBUCUMO Jpyr OT Jpyra u
KOMOMHHUPYIOTCS] BO BCEX BO3MOKHBIX COUETaHUSIX.

B. Ilpu ckpemuBanum 1ByX IOTOMKOB IIEPBOTO IIOKOJIEHUS
MEXIy co00H (JIBYX reTepO3UrOTHBIX 0COOCi) BO BTOPOM
3. Tperuii 3aKoH MOKOJICHWH HAOJIOAAeTCsl paculelyIeHHe B ONPEICICHHOM
Meunaens YUCJIOBOM COOTHOIIEHUH: 110 ¢peHotuny 3:1, mo renorumny 1:2:1.

5.9. B pamxax cenemuKu Kaxi#coomy OCHOBHOMY NOHAMUIO, VKA3AHHOMY 8 JeBOl KOJOHKE,
noobepume coomsemcmayoujee emy onpeoeieHue, npusedeHHoe 8 Npasoli KOJIOHKe.

1.I'en. A. EnvHuna HaclneACTBEHHOIO Marepuasa, OTBETCTBEHHAs
2.I'enotun 3a (hopMHpOBaHHE KAKOTO-TUOO JIEMEHTAPHOTO IMPHU3HAKA.
3.®eHoTun Bb. CoBOKyMHOCTh BCEX MPU3HAKOB OPraHU3Ma.
4.]'eHeTHUECKUN KO B. Cucrema B3auMOJEHCTBYIOLUIUX T'€HOB.

5. 'enom I'. COBOKYITHOCTB BCEX T€HOB ralljIONIHOTO0 HA00pa XPOMOCOM.

J. OmnpeneneHHble COYETaHHUS HYKICOTHAOB U
MOCJIEA0BATEIBbHOCTh HMX paclojoxeHus B moiiekyie JJTHK.

5.10. @paemenm yenu JJTHK umeem nocredosamenvrocmo wykieomudos I TL[A. Ycmanosume
noc1e008amenbHOCMb HYK1eomuoos 8 komniemenmaprou yenu JJHK.
A. Huro3us. b. Tumus. B. Anenun. I'. 'yanus.

5.11. Yemanosume nocinedosamenbHoCcms HYK1eomuoos 6 monexyne ungopmayuontou PHK,
eciu KOMNIeMeHmapHulil el y4acmox umeem Hykieomuonviii cocmae TLIAT.
A. Ypauun. b. [luto3un. B. I'yanun. I'. Anenun.

5.12. Monexyna /J[HK codepaicum unghpopmamuensiii yuacmoxk u3z 180 nyxnieomuoos,
KOMOpblll KOOUpyem nepeudnyio cmpykmypy oeaka. 4ucio amunokuciom, 6xo0sauux 6
cocmag benka, komopulil wiugpyemes smum yuacmrxom /JHK, pagro

A.90. B.540. B.180. T.60.

5.13. Ilo nonosomy npusHaxy oOeleHusi OpeaHu3Mos8, VKA3aHHOMY Hudxice, noobepume, KaKum
oH senaemcs myxcckum (1) unu owcenckum (2) Ha OCHO8e CUENIeHHO020 HACIe008aAHUS
HealeNIbHbIX 2eHO08, IOKATUZ08AHHBIX 8 00OHOU Xpomocome - 3akona T. Mopeana.

A. I'OMO3UTOTHBIN OPraHU3M. b. I'eTepo3uroTHbIN OpraHus3M.

5.14. B pamKax KoHyenyuu yejiocnitHocmu OUONI02UYECKUX COCMOSHULL OCHOBHBIM AKCUOMAM
6u0ﬂozuu, cqbopMyﬂupoeaHHsz HAa OCHo6€e cZceHemuKku u npueeOeHHblM 8 J1e6oll KOJIOHKe,
nocmaesvbme 8 cOOmMeemcmeuu 1ubo NPUHYUNbL, HA KOMOPbIX OCHOBAHRA aKcuoma, aubo gbamwzuu
yqéHbzx-aemopoe AKCUuomvl, U3 YKA3aHHbLLX 6 npaeoﬁ KOJIOHKeE.



Axkcuoma 1. Bce XuBble OpraHu3Mbl A. H.X. Konb1os;
COCTOAT M3 (DeHOTHHAa W TMPOrPaMMBI JUIS €ro b. /1. Heiiman, H.Bunep;
MOCTpOeHUs (TEHOTHIA), Mepearoencs 10 B. H.B. Tumodeer-Peconckuii;
HACJIEACTBY U3 IOKOJICHUSI B MTOKOJICHHE. I'. Ota akcmoma OCHOBaHa Ha MPHUHIMIIAX
Hacnenyercs He cTpykTypa, a omnucaHue CTaTHUCTUYECKON PU3UKU U TMPUHIIUIIE
CTPYKTYPHl ¥ MHCTPYKIIHS IO €€ U3TOTOBJICHUIO. | HEOIPEACIIEHHOCTH
JKu3Hb Ha OCHOBE OJHOIO TOJIEKO B. I'eiizenOepra.
reHOTUNa W (EeHOTHNa HEBO3MOXHA, T.K. TIpH 9TOM HENb3s O00€CleYnTh HU

CaMOBOCIPOU3BEJACHUS CTPYKTYPhl, HU €€ CaMONOIACPKAHMUS.

Axkcuoma 2. ['eneTuyeckrde mporpaMmbl HE BO3HUKAIOT 3aHOBO, a PEAIU3YIOTCS MaTPUUYHBIM
criocobom. B kadecTBe MaTpHIlbl, HA KOTOPOM CTPOUTCS FeH OYAYIIEro MOKOJIEHUS, UCTIONb3YeTCs
TeH MpeAbIIylIero MnokojaeHus. JKu3Hb — 3TO MaTPpUYHOE  KOMHMPOBAHWE C TMOCIEIYIOLIEH
caMOCOOPKOH KOIHUH.

Axcuoma 3. B nporecce nepegaun U3 MOKOJICHHUS B MOKOJICHUE TEHETHUYECKUE TTPOrpaMMbl B
pe3yabTaTe MHOTHUX MPUYUH M3MEHSAIOTCS CIy4allHO M HEHANpaBJIEHHO, W JUIIb CIY4allHO 3TH
W3MEHEHUs OKAa3bIBAIOTCS MPUCTIOCOOUTENbHBIMUA. OTOOp CiaydyallHBIX H3MEHEHHM HE TOJBKO
OCHOBa SBOJIIOIMH KM3HHU, HO U MpPUYMHA €€ CTAHOBIEHHS, IOTOMY 4TO 0e3 MyTanui oTOOop He
JICUCTBYET.

Axcuoma 4. B nporecce dopmupoBanust (eHOTHNA CllydallHble H3MEHEHUS T€HETUYECKUX
MporpaMM MHOTOKPAaTHO YCHJIUBAIOTCSA, YTO JI€JaeT BO3MOXKHBIM HMX CEJIEKIIMIO CO CTOPOHBI
¢dakTopoB BHemHe#Hl cpenpl. M3-3a ycuseHus B (EHOTHUIAX CIyYaWHBIX U3MEHEHUH SBOJIOIMS
YKUBOUW TIPUPOIBI MPUHIUIIAAIILHO HEMpecKazyema.

5.15. OcHnosnvim eunomezam (meopusim) G03HUKHOBEHUS HCUSHU HA 3emie, YKA3AHHLIM 6
J1e601 KOJIOHKe, NOCMAgbme 6 COOMBEmCcmeue ux KpamKkue XapaKxmepucmuku, npueeoeHHble 6
npaeoii KOIoOHKe.

1. Teopus crarMOHapHOTO A. JXu3Hb cCymiecTBoBajia BCETJa.

COCTOSIHHUSL. b. )Xu3Hp 3aHeceHa Ha Hally IUIAHETY U3BHE.

2. Teopus caMOIIPOU3BOIBHOTO B. JKu3Hb BO3HMKAIa HEOJNHOKPATHO M3 HEXKHBOIO
3apOXKICHMUS. BEIIECTBA.

3. Kpeammonusm. I'. ’)Kuznb - pe3ynabTar 00KECTBEHHOI'O TBOPEHUS
4. Tlaucrepmus. J. ’Kvu3Hp BO3HUKIA B pe3yibTaTe MPOLECCOB,
5. Teopusi GHOXMMITIECKOI MOTYUHSIOUINXCA XUMHUUECKUM U (PU3UUECKUM
SBOJIIOIIUH. 3aKOHaM.

5.16. B 1860 e. ¢panyysckuu yuyenvii Jhyu Ilacmep nokasan 6 sKcnepumeHme, UmMo
MUKDPOOP2AHU3MbL NOAGIAIOMCI 8 OP2AHUYECKUX PACMBOPAX 6 CUTY MO20, YMO Obliu 3aHeCeHbl
myoa panee. Cmepunuzayus (nacmepuzayus) pacmeopos UCKIIOUALad «803HUKHOBEHUE)» 8 HUX
MUKPOOP2AHUIMO8. MU ONbIMbL ...

A. ...TIOCTaBUJIH TI0]] COMHEHHUE TUTIOTE3Y CTAIIMOHAPHOTO COCTOSHUSI.




b. ...ompoBepriv TUNOTE3Y BO3HUKHOBEHUS JKU3HH B pe3ylbTaTe OHOXMMHYECKON
JBOJIIOLIUH.

B. ...10ka3a11 HECOCTOSTEILHOCTh MHOIOKPATHOI'O CaMOIIPOM3BOJIBHOIO 3apOKICHUS KU3HU
B COBPEMEHHBIX yCIOBHSIX.
I'. ...Ha"ecnu ygap 1o TeOpyuy NaHCIEPMUHU.

5.17. B sxkcnepumenmax A.M. Onapuna u C. Dokca npu cmewusanuu 6 600HOU cpede
nOAUMEPO8 ObLIU NOJYYEHbL UX KOMNIEKCbl, 001a0aruue 3a4amkamu C80LUCME COBPEMEHHbIX
KAemoK. Dmu KOMNJIeKCbl ObliU HA36AHbI ...

A. ...yraeBojamu. b. ...xoauepBaramu. B. ...mununamu. I'. ...mpokapuoTamu.

5.18. I'unomesa eenobuo3a (NPoUCXoNcOeHUs, HCU3HU) OCHOBAHA HA Udee...

A. ...0THOBPEMEHHOT'O MOSBJICHUS HYKJICHHOBBIX KHCIOT U (PEPMEHTHBIX OEITKOB.

b. ...IepBUYHOCTH KUZHECTIOCOOHBIX CUCTEM, CIIOCOOHBIX K aBTOKATAIIN3Y.

B. ...IEpBUYHOCTU CTPYKTYP, CIIOCOOHBIX K 3JIEMEHTApHOMY OOMEHY BEUIECTB MpPU y4aCTHUU
(hepMEHTHBIX OEJIKOB.

I'. ...1IepBUYHOCTH MOJIEKYJISIPHOM CHCTEMBI CO CBOMCTBAMU IT'€HETHYECKOI0 KOJA.

5.19. Ilpoyecc 6b160pOUHO20  BBIHCUBAHUSL U  DPASMHONCEHUS.  OP2AHU3MO8,  Oojlee
NPUCNOCOONIEHHBIX K USMEHUBLUUMCS BHEUHUM YCIOBUSIM, HA3bIBAEHICA. .

A. ...ectecTBeHHBIM 0TOOpOM. B. ...k03BOMIONIIMEH. B. ...aganTamueil.

I'. ...60pb00ii 3a cyliecTBOBaHUE.

5.20. B pamkax cunmemuueckol meopuu 380110UUU 08YM MUNAM IE0JIOYUU, VKA3AHHbIM 8
J1e60ll KOJOHKe, NOCMAagbme 8 COOmMeemcmesue ux Kpamkue Xxapakmepucmuky, npugeoeHHvlie 6
npasol KoJIOHKe.

1. MuKpo3BOIOL A. Nzyuaet 3BOJIIOIIMOHHBIE TTPE0Opa3OBaHUS 32

us JUTUTENbHBIA MCTOPUYECKHM MEepuoa U

2.  MaxkpodsBOFOIIHS

OCHOBHBIE HANpPaBJIEHUS PA3BUTHUS KU3HU HAa 3€MJI€ B LIEJIOM.

Bb. W3ydaeT 3BOIOIMOHHBIE TPEOOPA30BAHMSI, TPOUCXOIAIINE B TeHODOHIAX MOMYISINI

3a CPaBHMTEJIHHO HEOOJBIION MEpPHOJ BPEMEHHU.

5.21. Xapaxmepusys ceoticmea Mymayuii, MOJ*CHO CKA3amby, YMo OHU...
A. ...ciyvaitHel, HeHanpaBieHsl. b. ...HacnenacTBeHHBI. B. ...MMEIOT NPHUCTIOCOOUTENHHBIN
xapakrep. I'. ...He CBA3aHbI C U3MEHEHHEM F€HOTHUIIA.

5.22. Deontoyuonnoe 3Havenue u30aAYUuU 3aKIOUAEMCL 6.

A. ...TojIepKaHuU pazHooOpasusi 0cCoOOeH B MOMYIISINH.

b. ...coxpanennu crienupuIHOCTH TeHOPOH 1A pa3aenstonuxcs GopM BUA.
B. ...1mocTaBKe 37€MEHTapHOTO BOJIOIIMOHHOTO MaTepHaa.

I'. ...moxnepxaHUM YUCIEHHOCTH 0COOEH MOMyISIUU.

5.23. JKueoii opeanusm npedcmagisem coO0l OMKPLIMYIO DUBUKO-XUMUUECKYIO CUCEMY,
Cywecmeayrowyio 8 oKpyicaroueli cpeoe 8 CmayuoHapHoM COCmosaHuu. B omuowenuu yenosexa
KAK OUOI02UYeCKo20 CYwecmeda 9mo Modcem Obimb BbIPANCEHO CLOBAMU QPAHYYICKO2O
@uzuonoca Knooa bepnapa: «llocmoancmeo eHympeHnuel cpedbl A61iemcs 005A3amenbHbiM
yenosuem c80O00HOU dHcuzhuy. Tepmunam, Xapaxmepuzyiouum pazeumue u pazHooopasHvie
cucmembvl CamopeyIAYUU HCUBO20 OP2AHUBMA, VKA3AHHLIM 6 €Ol KOJIOHKe, Nocmasbme 6
coomeemcmaue ux Kpamiue onpeoeieHus, npueedenHvle 6 NPasoll KOJOHKe.



1. OwnTorenes. A. VHauBuayalbHOE pa3BUTHE OpPraHMW3Ma, COBOKYIHOCTH

2. 'omeocras. peoOpa3oBaHuil OpraHu3Ma OT 3apOXKICHUS 10 KOHIIA KU3HH.

3. OrtpuuarenbHas b. Ilpu HapymieHun paBHOBECHS B TOMEOCTATHUYECKHX

oOparHasi CBSI3b. cHCTeMaxX >HBBIX OPraHM3MOB BO3HUKACT psif IOCIEACTBUH,

4. TlonoxutenbHas KOTOpbIE€ NPUBOJAT K YCTPAHEHHIO OSTOTO HApYIICHUS U
oOparHasi CBSI3b. BO3BPAILCHUIO CUCTEMBI B HCXOHOE COCTOSTHHE.

5. DHIOKpUHHAS B. Bo3Hukiiee Bo3MyllleHHE BBI3bIBACT TaKHE MOCIEICTBUS,
cucrema. KOTOPBIE €T0 YCUIIMBAIOT.

6. HepBnas cucrema. I'. Cucrema ynpaBieHus, B KOTOPOM B

Ka4eCTBe KaHAJIOB Iepefadd HHQPOPMAIMKM BBICTYIAIOT HEHWPOHBI, W o0cobas pojb B
YIIPaBJICHUH MPUHAJICKHUT OE3yCIOBHBIM U YCIIOBHBIM pediekcam.

M. PazHooOpasHbie CHCTEMBI CAMOPETYJISIIIMK Ha YPOBHE KJIETOK U HA YPOBHE TKaHEH.

E. Cucrema ynpaBieHus, B KOTOPOH B KauyecTBE KaHAJOB IMepeladyd HHPOpPMALUU
BBICTYIIAIOT TOPMOHBI, CEKPEIUs] KOTOPBIX PEATM3YeTCs MO IMPUHIMITY OTPHIIATSIHHOM
00paTHOM CBSI3H.

5.24. B pamkax Qu3uxo-xumuueckou MoOeiu HCUBO2O OP2aHU3Ma Npo8eoume CpasHeHue
HEepEHOUl U DIHOOKPUHHOU CUCmeM YNpaeieHus 6 Ouono2uu, Kiaccupuyupys OcHOGHbIe
HONOJICEHUSL U CBOUCMBA COOMEEMCMBEeHHO HepsHol (1) u sndokpunnou (2) pecynayuu,
npugedéHHble Hudice.

A. ndopmanus npenaercs o akCoOHaM B BUJIE HOHHOTO pa3psija.

b. [lepenaua mennennas. B. Ilepemxaua ObicTpasi.

I'. Unpopmanus nepenaercs XUMHUYECKUMHU BEIIECTBAMHU Uepe3
KpoBeHOCcHO€ pycino. [l. Peakius pa3BuBaeTcs MEJICHHO.

E. Peaknus Hactynaet HeMenneHHo. K. Peakius kpaTkoBpeMeHHas.

3. Peakmus npopomkutenbHas. WM. Peakiust oObIYHO TeHEpaln30BaHa.

K. Peaknus 4eTko JIOKaIM30BaHa.

5.25. B pamkax ¢usuxo-xumuueckou Mooenu HCugo20 opeanusma CoOnoCmagbme
OMOENbHLIM «OP2AHAMY KIemKU, YKA3AHHLIM 6 JIeGOU KOJIOHKe, COOMEEemCmayouue um
@yHKYUU U OCHOBHBLE PUIUKO-XUMUYECKUE NPOYECChbl U3 NPUBEOEHHbIX 8 NPABOll KOJIOHKe.



1.«Opranbl ynpaBiIeHUS
kinetku — JJHK, cocrosimume u3
HYKJIEOTH/IOB,
MOCIIEIOBATEIILHOCTHIO KOTOPBIX
Koaupyercs uadopmanus, u
pUOOCOMBL.

2.«Cnemupuueckue padboune
OpraHbD.

3.«O6ecneunBaromue paboure
OpraHbD.

4.«Bxoagpl» U «BBIXOIBD»

A. OcCymecTBisilOT CBA3b C BHemHed cpemoil. OOMeH

gepes MeMOpaHy perymupyercss  nuddysuei,
OCMOTHYECKHM U DJICKTPUYECKUM  TPaJUCHTAMH,
AKTUBHBIMU MCXaHU3MaMH nepeHoca (I/IOHHBIMI/I

HacocaMH) U MEPEeMEIICHUSIMH MEMOpPaHHBIX CTPYKTYp, Kak
HampuMep, Py MHHOIUTO3e U (aroIuTose.

b. IIpousBoast »sHepruto B Buiae Moiekya ATD. C
nomotbto AT® knerka JBUXKETCA, BhIpadaThIBa€T — TEILUIO,
OCYIIECTBJISET aKTUBHBIN TPAHCIIOPT, CHHTE3UPYET HOBHIE
OCIKOBBIC MOJIEKYJIBI M  OCYIIECTBJISET MHOTOE JpPYTOE.
AT® 3aHuMaer HEHTpPaJbHOE IMOJ0KEHHE B HKOHOMMKE

YKUBOTO.
B. OcymectBisor MH(}OPMaLMOHHO-aHAIUTUYECKYIO
uHpopManuio. BHyTpUKIIETOUHAS AEITEITHHOCTh CBOJUTCS K

OTPEICIICHHBIX MOJICKYJ U
HOHOB Yepe3 MIa3MaTHUECKYIO
MeMOpaHy.

5. «CBs13m» MCKOAY MHOI'OYUCJICHHBIM XHUMHUYCCKHM PpCaKIOUAM, KaXKJaasd U3

AJIEMEHTaMHU BHYTPH KJIETKH KOTOPBIX  IPOTEKaeT  IOJ JAEHCTBUEM CBOEro Oeika —

(oOpaTtHass cBs3b Ha ¢epmenta. T'en — ywacroxk JHK, xonupyromuit

MOJIEKYJIIPHOM YpPOBHE). OIIPEIECTICHHBIN  OEeJIoK. benku CHHTE3HUPYIOTCS,
«meyararorcs» B pubocomax mno martpunam — PHK,
KOTOpBIE  TIONYYalOTCS ~ IyTeM KOJUPOBAaHHWS TeHa C
JHK.

I'. Ocy1miecTBIAOT TIIaBHYIO JEATENBHOCTD KJIETKH, CIIYKAILyI0 HY)KJaM LeJIOr0 OpraHu3Ma, B
dhopme 1enoro Habopa GU3NKO-XUMUIECKUX MPOIECCOB.

J. OcymectBusaior obpatHyto cBs3b. Ilo Teopum Xakoba um Mono, B JIHK, kpome
CTPYKTYpPHBIX T€HOB, HECYIIUX MH(POpPMAIUIO O Ipoleccax OMOCHHTE3a, €CTh T'€HbI-0NEePaTOphl U
reHbI-peryasTopsl. llocienHue KOTUPYIOT CHHTE3 CHELU(HUECKOro BEIIECTBA — pempeccopa,
KOTOPBIM MPUCOETUHSAETCS K TeHY-0MepaTopy U MOXKET PeryInupoBaTh paboTy CTPYKTYPHOTO T€Ha,
OTBEYAIOLIETO 3a CUHTE3 Oelka, BIUIOTh O MpeKpalleHus cuHTe3a. Ho ecnu B KJIeTKy momajaaeT
BELIECTBO, Ha3bIBAEMOE UHAYKTOPOM, TO PEIPECCOP COEAUHSIETCS C HUM, OCBOOOXKasi TeH-0Iepa-
top. Haunnaercsa cunre3 mnpopmannonnoit PHK, xoropas cmyxut Matpuueil 1u1st mpou3BoACTBA
O6enka. Ilocme TOro kak BeHIECTBO-UHAYKTOP H3PAcXOIyeTcsi, pempeccop, HENpepbIBHO
MIPOU3BOJMMBIM TE€HOM- PETYJSITOPOM, CBS3BIBAETCS BHOBb C T'€HOM-ONEPATOPOM — U ILHKII
noBTopsieTcs. Tak paboraer oOpaTHas CBSI3b Ha MOJIEKYJISIpHOM ypoBHe. CyIEeCTBYIOT U JIpyrue
BH/JIBI «CBSI3W» MEKIY JIEMEHTaMU BHYTPH KJIETKH.

IIpumeyanue. Jlaxxe B paMKax yIpPOIICHHOW MOJEIHU «OPraHOB» KJIETKH BUIHO, YTO KJIETKA
HallOMHUHAeT (PU3MKO-XUMHUYECKUN KOMOMHAT, yNpaBlseMbl CYNEPKOMIIBIOTEPOM € TMOKMMHU



nporpaMmmaMu. B opranusme ke denoBeka 10* - 101 krerTok. Ou3MKO-XUMHIYECKAs MOJIEID
JKMBOTO OpraHu3Ma IOpPa)XaeT CBOEW CIOKHOCTHIO, BbICOKMM KII/[, u KoOHeuHO,
BO3MOKHOCTBIO CAMOBOCIIPOU3BE/ICHHUSL.

5.26. Cpeou npusedeHHbIX HUdICe CBOUCE 8peMeHlU ombepume C8OUCMBA, XapaKmepusyowue
epems 8 Ouono2UU.

A. Crpena BpeMeHH HHYEM HE OrpaHUYEHa, T.e. KOHYC BpPEMEHHM YCTpEeMIIEH J0
0ECKOHEUHOCTH KaK B TPOIUIOE, TaK W B Oyayiee.

b. Bpems-Bo3pacT o0ianaer «CTpeiaold BpeMeHNy, HampaBIeHHON OT MPOLUIOro K Oyayiemy
U ONUCBHIBACTCS TPUATOH: POXKACHUE — CTAPEHHUE — THOEIb.

B. Bpems B3auMocBsi3aHHOE C OHOJOTMYECKMMH PUTMaMH, MPOSBISIETCS B CYTOYHOMN
nepuouke (u3noNornyeckux (YHKIMA M B HUKIMYHOCTH C Ooyiee MPOIOKUTETBHBIMU
NEepPUOJaMH.

I'. Bpemsa — 310 mapameTp, OTPaKalOIIMKM MOPANOK CMEHSAIOIMIMX JIpYyr Apyra 3JIEMEHTOB
MpolLecca WM COCTOSIHUM MaTepUaIbHBIX O0BEKTOB, BHIPAKEHHBIX CIIOBAMHU «PAHBIIIE - ITO3KE,
[I03TOMY €r0 OIKCAaHUE BO MHOIOM HAIIOMUHAET OMMCAHUE CBOMCTB IPOCTPAHCTBA.

1. Bpewmsi, orcurTaHHOE 110 OMOJIOTMYECKUM YacaM, Kak Obl BCTPOCHHBIM B JKUBOW OpraHU3M.
CornacHO COBPEMEHHBIM MPEICTABICHHUSAM, B OPraHW3ME HMEIOTCS HE OJHH OHMOJIOTHYECKHE
Yachl, a LENbIN Pl 4aCOB, PErYIUPYIOIINX X0 Pa3TUYHBIX KU3HEHHBIX MPOIECCOB.

[Mpumevanue. C OMOIOTHYESCKUMHU PUTMAMH HEOOXOAUMO YBSI3bIBATH PUTM TPY/a U OTAbIXA U
MIOMHHTH O T€HETHKE OMOJOTMYECKHX YaCOB M B3aMMOCBS3M UX pa0oThl ¢ putMamMu CoiHIA U
ouocdepsl.

5.27. Buopummbl nposieisiiomes He moabKo 80 8pemsi O00pCmMeE068anust, HO U 80 PeMsi CHA.
Cpeou ¢ha3z cha, ykazanuwvlx Hudxce, ombepume ¢hazy cHa, OMHOCAWYIOCA K NAPAOOKCATbHOMY
CHY.

A. Memienssiii coH. B. BeICTpBIi COH.

5.28. B pamkax 63auMOCEA3AHHLIX (QOPM NCUXUYECKOU OesmeNbHOCMU CO3HAHUA U
NOOCO3HAHUS OOUH U3 IMAN0E meop4iecKkoeco npoyecca — o3apeHue, uncaum. Ha smom smane
nPOUCX00Um 0OUH U3 NPOYECcos, YKA3aHHbIX Hudce. Ommembme 5mom npoyecc.

A. TIpoBepka HCTUHHOCTH UJIeH, €€ MOCIeIyolee CO3HATEIbHOE pa3BUTHE U (hopMaIU3aLuUs.

b. Co3peBanue uaen B 6€CCO3HATEIHLHOM.

B. Co3narenbHOe npeobpa3zoBaHre HHPOPMALIUH.

I'. Ilepexon unen u3 6ecco3HaTENbHOIO B CO3HAHUE.

5.29. Uzeecmno, umo npu noumu NOJIHOU XUMUYECKOU U AHAMOMUYECKOU UOEHMUUHOCMU
ROMYWAPULL  20JI06HO20 MO32a OHU  pasaudaromcsa  Qyukyuonanvno. Cpedu  @ynkyull,
NpUeoeHHbIX Hudice, ombepume GYHKYUU 1€6020 NOIYULAPUSL.

A. Peus. B. Opuenranus B npoctpancTBe. B. Jlornueckoe MpllieHue.

I'. BocipusiTie My3bIKH U KUBOIIUCH.

5.30. Tepmunam, xapaxmepusyiowum ocoOyI0 QuU3UOI0UYECKYIO CYUHOCb YelogeKd,
VKA3AHHLIM 6 J1e60l KOJIOHKe, NOCmagbme 6 COOMEEmMCmeue ux Kpamkue Xapakmepucmuxu,
npugedeHHble 8 NPABoU KOJIOHKE.



1. Omonnu

2. Co3HaHue
3. Bunmanune
4. IlamsTh

5. Mpimnenue

A. IlepexuBaHusi, B KOTOPBIX MPOSIBISIETCS OTHOIIEHUE JTIOICH K
OKpY)XamllleMy MHPYy U K camMuM cebe.

b. Beicias gopma oTpaxeHHs] MO3TOM YEJIOBEKa OKPY>KAIOIIETro
Mupa B popme 3HAHUS U NIEepelayd 3HAHUS JPYTHM JIOISM B GopMe CIIOB,
MaTeMaTUYECKUX CUMBOJIOB U T.JI.

B. CocpenotrodueHHOCTh, U30UpaTeIbHas MMO3HABATEIbHAS
HaIpaBJIEHHOCTh (DU3UOJIOTMYECKUX MPOLECCOB, HAIICICHHAs Ha
OTpe/eNieHHbI OOBEKT, 3HAUYMMBIM B JAHHBI MOMEHT.

I'' CnocoGHocTh MO3ra 3alOMHMHATH, XPAaHUTh M BOCIPOU3BOJIUTH
MOJyYEHHYIO HWH(pOPMAIHIO.

H. CnoxHelmumii BUJ MO3TOBOM JIEATEIBHOCTH YEJIOBEKA B IMPOIECCE
MPUCTIOCOONCHUSI K HOBBIM YCIIOBUSIM U PEIICHUS HOBBIX YXKU3HEHHBIX
3amad. Ilpomecchl MbIIUIEHUST CBOJATCS K 00Opa3oBaHUIO  OOMIMX
MIPEACTABICHUH U MOHATHM, a TaKKe CYKICHUH W YMO3AKIIOYEHUHU.

CprKTypHO-COHep)l(aTeJIbHLIﬁ TECT AJId MOBTOPCHUSA U 3a/IaHUA

K pa3zaenay 6

6.1. B pamkax konyenyuu ouocgepsi no B.U. Bepnaockomy, eeuecmeo ouocghepoi
COCMOUm U3 KOMHOHEHMO8, NPUBEOEHHBIX 8 1e80lU KoloHKe. [Ipusedume 6 coomsemcmaue ux
KpamKue Xapaxmepucmuki, YKa3auHvle 8 npasotl KOJIOHKe.

1. J)KuBoe BeliecTBO
2. KocHoe BelecTBo

A. COBOKyHHOCTB BCCX JKUBBIX OPraHU3MOB.
b. COBOKYHHOCTB BCCX HCXKUBBIX TCI,

3.buoreHHoe BewEeCTBO 00pa3yIoMmMXCsl B Pe3yNbTaTe MPOLECCOB, HE CBA3aHHBIX C
4.BMOKOCHOE BELECTBO JESTEIBHOCTBIO YEJIOBEKA.

5.PannoakTUBHOE BEIECTBO B. CoBOKYNIHOCTh HEXHUBBIX T€J, 00pa30BaHHBIX B
6. PaccesstHHBIE aTOMBI pe3yJIbTaTE )KU3HENAEATEIBHOCTH JKUBBIX OPIraHU3MOB.
7.BemecTBO KOCMUYECKOTO I'. CoBOKYIHOCTh OMOKOCHBIX Te€J, MPEICTABISIOIINX
IIPOUCXOXKACHHUS co0Oi pe3yabTaT COBMECTHON JAEATENbHOCTH KHUBBIX

OPTraHW3MOB U TEOJOTUYECKHUX ITPOIIECCOB.

. Mereoputsl, KOCMHYECKasl IIbLIb.

E. ATOMBI pagvOaKTUBHBIX 3JIEMEHTOB
(pagroakTUBHBIE H30TOIIBI).

K. Atombl, oTHOcsmMecs K aAud@y3HON MaTepuu.

[Ipumeuanune. Knaccudukanust BemectBa Ouochepsi, npennoxkennas B.M. BepHaackum, c
JIOTUYECKOW TOYKM 3pPEHHs] HE SBJSETCsl Oe3ynmpeyHol, TaK KakK BBIIEJICHHBIE KaTerOpUu
BElIeCTBa YaCTHYHO IEPEKPHIBAIOT APYT ApPyra, a «OMOKOCHOE BEIECTBO» — 3TO (haKTHUECKU
JUHAMHUYECKasi CUCTEMA, COCTOSIINAS U3 JIBYX BEIIECTB — )KMBOTO U KOCHOTO, YTO MOJAYEPKUBAIL U

cam BepHanckuid.

6.2. JKusoe eewecmso obecneuusaem OUOCCOXUMUUECKUL KPY2OBOPOM Gewecms u
npespaujenue suepeuu 8 buocghepe. OCHOBHbIM 2eOXUMUYECKUM (DYHKYUAM IHCUBO2O Beuyecmsad,



YKA3aHHbIM 6 ne6oll KOJIOHKe, nocmaebme 6 coomeemcmeue uUx KpamixKue xapakmepucmuku,

npugedeHHble 8 NPABoU KOJIOHKE.

1. DOuepreruueckas A. Cps3plBaHHME M 3allaCaHWE COJIHEYHOM »HHEPruu B
(bnoxuMuYeckas) OpPraHUYECKOM BEIIECTBE U MOCIEAYIONIEE PACCEIHUE SHEPTUU
2. TazoBas Ipu MNOTpeOJICHHH W MUHEpau3aluu OpPraHUYECKOTo
3. Konnenrpaunonnas BELIECTBA.
4. OKuciIuTeabHo- b. CnocoOHOCTb U3MEHATH u MOJICPKUBAThH
BOCCTAaHOBUTEIbHAS OTpEJNICJICHHBIM  Ta30BBI COCTaB Cpelbl OOWTaHUS U
5. JlectpykTuBHAas aTMocdepsl B LIETIOM.
6. TpancnoprHas B. <« 3BaxBat» U3 OKpyXawolled Cpeapl  KUBBIMU
7. Cpenoobpazyromias OpraHMu3MaMl U HaKOIUICHHE B HHUX aTOMOB OHOIEHHBIX
8. PacceuBaromas XUMHYECKHUX 3JIEMEHTOB.
9. Hudopmanuonnas I'. Okucrenne U BOCCTAaHOBIIEHUE PA3IMYHBIX BEILECTB C
10. buoreoxumudeckas MOMOIIIBIO JKMBBIX OpPraHU3MOB.
JESITEIbHOCTh YeIOBeKa . Pa3pymienre opranusMamMu U TPOAYKTaMU HX
KU3HEICSITEIIbHOCTH, B TOM YMCIE M IOCJIE HUX CMEPTH,
KaK OCTaTKOB OPTaHUYECKOTO

BCIIECCTBA, TAK U KOCHBIX BCIIICCTB.
E. IlepeHoc BemniecTBa 1 SHEPTUH B Pe3y/bTaTe aKTUBHOM (POPMBI IBMXKEHUS] OPraHU3MOB.
K. IIpeoOpazoBanne (GU3NKO-XUMHUYECKHX IMapaMETPOB CPEIBL.
3. OyHKIMA pacceuBaHUs BEILECTB B OKPYKAIOLIEH Cpene.

H. TlpeBpaiienue U nepeMenieHre BellecTB Onocdepsl B pe3yibTaTe YeIOBEUECKON
JESTENIbHOCTH JUISL XO3SIMCTBEHHBIX M OBITOBBIX HYXJ YEIIOBEKa.

K. Hakomnienne >KMBBIMH OpraHu3MaMH OIpeACICHHOW HHGOpPMAIINH, 3aKperjieHUE e B
HACJIEICTBEHHBIX CTPYKTYpAX U Mepeaayda MocIeIyOIUM TOKOJIECHUIM.

6.3. B mnpoyecce obpazosanus 3anedxceii 20pOUUX UCKONAEMbIX, U3BECMHAKOS, PYObl
NPOAGNAIOMC PYHKYUU HCUBO2O BEUjeCMBA.:
A. TazoBas. B. CpenoobGpazyromasi.

KoHueHTpannonHas.

B. JlectpykTuBHas. I.

6.4. Cpedoobpazyrowasn QyHkyus sHcueoeo eewjecmsa 00yciosula ciedyowue usmeHeHus (ne
MeHee 2-X 8apUaHmos):

A. BO3HMKHOBEHHE MOYBEHHOTO MTOKPOBA HA TOBEPXHOCTH CYIIIH.

B. IIpeoOpa3oBanue ra3oBoro cocraBa NepBUYHOI armochepsl.

B. BeiBeTprBaHu€e rOpHBIX MOPOJ] U MOMOJHEHHE OHOTUYECKOT0 Kpyroodbopora
MHUHEpaJIbHBIMU BEIIECTBAMHU.

I'. O6pazoBaHue CKaJIbHBIX MTOPOJ BYJIKAHMUECKOTO IPOUCXOXKICHUS.

6.5. OcHosHbiM ceolicmeam OUOcghepvl, NpusedeHHbLIM 6 NeB0U KOJOHKe, Nocmasbme 8
coomeemcmaue ux Kpamkue Xapaxmepucmuxu, npuseoeHHbvle 8 npaeoli KOJIOHKe.




1. IlenocTtHOCTH M A. llenoctHOCTh OMOChEPHl TOCTUTACTCS KPYrOBOPOTOM
JUCKPETHOCTh BEIIECTBA W DHEPTrUH, KOTOphIE OOIAaNal0T B TO KE BpeMs
2. llenTpann3oBaHHOCTH JTUCKPETHOCTBIO.
3. YcroiiuuBocTh U Bb. llenrpanbHoe 3BeHO OUOCHEPHl — BCE KMBOE BEIIECTBO
CaMOpEeTyJISLHs (OmodKoONOTHsA) — DKOLIEHTPHU3M, a HE TOJBKO OJWH BHUJ —
4. PUTMUYHOCTH YeIIOBEK B PAMKaX MJEH aHTPOIIOICHTPU3MA.
5. Kpyrosopor Bemiects u B. B onocepe  CYIIECTBYIOT  PUTMBI  pa3HOM
HHEPTrO3aBUCHUMOCTb MPOJODKUTEILHOCTH, OJHAKO PUTMUYECKHE SBICHHUS HE
6. ['opusoHTanbHas MOBTOPSIIOT TMOJHOCTBIO B KOHIIE pPHUTMa TOTO COCTOSTHUS
30HAJTBHOCTh W BBICOTHAsT | IPUPOJIbI, KOTOPOE OBLIO B €r0 HAYaJe.
MOSICHOCTh I'. buocdepa — oTkpeITasg cucTeMa, CyIIECTBYIOIIas Ha
7. bonbioe pazHooOpasue OCHOBE B3aMMO3aBUCUMOCTH OT COJHEYHOH DHEPruv U
KpyroBOpOTa BELIECTB,

o0ecreuynBaroIero HeMcuUepnaeMoCTh OT/IEIbHBIX aTOMOB XMMHUECKHUX 3JIEMEHTOB, B YACTHOCTH,
YIJIepo/a KaKk OCHOBHOI'O «CTPOMTEIBHOTO MaTepHalla» JKUBOTO.

. ObmebnochepHOil 3aKOHOMEPHOCTBIO SIBIISIFOTCS 3aKOHOMEPHOE HM3MEHEHHUE IMPHUPOTHOMN
Cpellpl 110 HAIPAaBIEHUIO OT 3KBaTOpa K IOJIOCaM M C MOABEMOM B IOPBI OT UX MOIAHOXKHS 10
BEPILHUH.

E. buocdepa xapakrepusyercs pazHoOOpa3ueM 3KOCUCTEM, OMOreoleHO30B, OMOIIEHO30B U
BUJIOB, pa3HOOOpa3neM cpesl OOMTaHuUs )KUBOTO, Pa3HOOOpa3HeM NPUPOIHBIX 30H U PETHOHOB.

K. 'omeocraTnueckue MexaHu3Mbl OMochepbl CBA3aHbl B OCHOBHOM C JKUBBIM BEILIECTBOM,
ero cpoWcTBaMM M (YHKOMAMH W noguunHeHsl npuniuny Jle-lllatense—bpayna.

6.6. B pamkax rouyenyuii 6uocgepvr u Hoocghepvl cpeou OCHOBHLIX IMANOE IGONIOYUU
OP2AHUYECKO020 MUPA, NPUBCOCHHLIX HUJICE, ombepume dmansl, OMHOCAWUECS K OUO2EOYEHO3Y
(1) u noocenesy (2).

A. Bo3HukHOBeHHE OUOChEPHI ¢ e OMOTUIECKIM KPYTOBOPOTOM.

b. Bo3nukHOBeHUE UenoBeka (00IIecTBa).

B. YcnoxHeHne TUKITNYeCKON CTPYKTYPBI )KU3HU B PE3yIbTaTe MOSBICHUS
MHOTOKJIETOYHBIX OPTaHU3MOB.

I'. IIpeBpamenue 6uoceps! B chepy pazyma — Hoochepy.

[Tpumeuanue. Hoocdepa mnpencraBiser coOoil o00nacTe B3aUMOJCHCTBUS UellOBEKa W
IIPUPOJBI, B MpEAeIax KOTOPOU pasyMHasl 4eJIOBEUECKasl AEATEIbHOCTh CTAHOBUTCS OCHOBHBIM
onpenensoomuM Gakropom passutus. [lonsrue «Hoocdepa» BeeneHo 3. Jlepya u I1. Teitsspom
ne Hlapaenom B 1927 r. B 30 — 40-e r.r. XX B. B.W. Bepranckuii pa3Bui mpencTaBieHus O
Hoocepe B paMKax HOOI€He3a — 3BOJIIOLIMOHHOTO IpOLecca, YIMPaBISEMOIr0 UeIOBEYECKUM
co3HanueM. CTpykTypa HOOC(epbl BKIIOYAET: YEJIOBEUECTBO, COIMAIbHBIE CUCTEMbI, HAYKY U
TEXHOJIOTHH B €IUHCTBE ¢ Onochepoii.

6.7. I[Ipespawenuto 6uocghepul 8 Hoocgepy bydem cnocobcmaosam...
A. ...pa3yMHOE€ OTHOIIICHHE YETIOBEKa K YETIOBEKY.

. ...OTKPBITHE BHE3EMHBIX I[UBHIH3AIIHIA.

. ...pa3yMHas CTpaTerysi yCTOWIMBOTO PA3BUTHSI.

. ...mepecenenue Ha Mapc.

=1

6.8. B pamkax KOHyenyuu 3KOA02UU — HAYKU O 63AUMOOMHOUEHUSX IHCUBLIX OP2AHUIMOS
Mmedxncdy coboti u co cpedou ux 0OUMAHUSL, OCHOBHBLIM NPEOMEMHBIM OCHOBAHUSAM IKOI02UU,
VKA3AHHbIM 6 J1e6Ol KOJIOHKe, NOCMmagbme 6 COOMBEmcmeue ux Kpamikue XapakmepucmuKu
(onpedenenusr), npusedeHmvle 6 NPasoll KOJIOHKe.




1. buoskonorus A. KowmmnekcHas  (MEXIUCUIUIUIMHApPHAS)  HaykKa,
2. TI'moGanpHAas DKOJIOTHS CHUHTE3UPYIOIAsi JaHHBIE €CTECTBEHHBIX U OOIIECTBEHHBIX

HayK O
IIPUPOJIE U B3aUMOJIECUCTBUH IIPUPOABI U

obmrecTBa. Hayka 0 IEHHOCTH MPUPOJIBI [Tl BCEH YEITIOBEUSCKON IIMBIITU3AIIHH.

Bb. Onna u3 OMOJOTMYECKMX HAayK, M3Y4aromash OTHOIICHUS OWOJOTMYECKUX OpPraHWU3MOB
(ocobeit, momymsAIniA, COOOIMIECTB) MEXIY COOOM M OKpYXKAaIoIIeH Cpeoi, OMUparoIiascs Ha
OJIHY U3 OCHOBHBIX MJiel Ononorun: «Bcé )KMBoe CBA3aHO MEXy COO0M».

6.9. Yemanosume coomseemcmeue Meofcdy MUNOM 3K0j102U4eCKozco qbakmopa ueco

npumepamu
1. Abuotnueckuii haktop. A. EcTecTBeHHBIN paaralliOHHBINA (HOH, IIyM
2. buotnueckuii hakTop. aBTOTpAHCIOPTA.
3. AHTpOTnIOreHHBIH (HAKTOP. B. EcTecTBeHHBIN paguanoHHbI (HOH, TEMIIEpaTypa.
B. UckyccTBeHHBIN paualiuOHHbIN (OH, IIyM
aBTOTPAHCHOPTA.
I'. BzaumopelicTBue paCTEHUM U )KUBOTHBIX.

6.10. Ilocneocmeuem «napHukog8o2o 3¢pgexmay moxcem 6vImy ...
A. ...TIOBBIIICHUE BIAXHOCTH KIIUMaTa Ha 3emIie.

ITIOBBIIICHHUC cpenHeﬁ TEMIICPATYPBI U CBA3AHHBIC C 5TUM KaTaKJIN3MBbI B 6HOC(1)epe.

b
B. ...BBIZICTICHHE YTIIEKHUCIIOTO Ta3a M METaHa B aTMocdepy.
r

MNOTCINJICHUEC KJIIMMAaTa U 6J'Ial"OHpI/IHTHLIe U3MCHCHHA B 61/100(1)epe B CBsA3HU C O9THUM.

6.11. 3akonsl 83aumodelicmaus oowecmea u NPUPoObL OMPANCEHbL 8 3aKOHAX IKono2uu b.
Kommonepa (1974 2.). Kasxcoomy uz saxonos sxonoeuu no Kommonepy, ykazanHomy 6 1e6oi
KOJIOHKe, noobepume coomeemcmesyrouee emy onpeoeieHue, npuseoeHHoe 8 npagoll KOJOHKe.

1. Tlepssrii 3akon Kommonepa A. «Bcé cBs13aHO co BceM»
2. Bropoii 3akon Kommonepa b. «Bcé€ noimkHO Kyna-To 1eBaThCs»
3. Tperwmii 3axkon Kommonepa B. «Huuto He maetcst napom»
4. Yerseptslif 3akoH Kommonepa I'. «IIpupona 3Haer nyyie»
6.12. Bzaumooeiicmeue  obwecmea  u  npupoovl  3a0aem  HEKIACCUUECK)YHO

buocoyuokyromypHyro mooenv uenosexa (M.C. Kaean), 6 pamkax xomopoi MOdxiCHO pazeéecmu
Mpu NOHAMUS, VKA3aHHble 6 JeB0l KOJOHKe, HA OCHOBAHUU UX KPAMKUX onpeoeieHul,

NpUBeOeHHbIX 8 NPABOL KOJIOHKe.

1. Wngusun A. OOo3HaueHHE UYEJIOBEKAa, B3ATOI0 KaK  «OCOObLY,
2. WHauBUayanbHOCTH eIMHUYHBINA TIpecTaBuTeNb “homo sapiens ™.
3. Jlnu”ocTth

b. COL[I/IOHOFI/I‘-ICCKaSI TPAKTOBKAa WHAWBHUQA, BKIIIOYAKOIIAsd B ceOs O6pCTCHI/IC um Ha60pa

COIMOKYJIBTYPHBIX U HEHHOCTHBIX OpI/IeHTaHI/II\/'I.
B. KYJILTypOJIOFI/I‘-ICCKOG BUJACHUC HWHAWBUOA, IIPU KOTOPOM Ha HepBHﬁ IIJ1aH BBIXOJHUT €I0
CaM06BITHOCTI), HEIMMOBTOPUMOCTb, OPHUIHHAJIBHOCTH, €ro «CaMoOCTb» HW HE3aMCHUMOCTH

(HeyCTpaHUMOCTB)

IIpumeyanue. Mtak, B KyIbTypOJIOrH4€CKON MHAUBUAYAIbHOCTH BO3MOKHO HEKJIACCUYECKOE
«IIEPECCUCHUE» PA3NINYHBIX JETCPMUHAHT PAlMOHAIBHON JEATEIBHOCTH U LIEJCHANIPaBICHHBIN




BBIOOp WX B paMKax CONUAIBbHOW M OHOJOTMYECKOW JBYCTOPOHHOCTH B3aMMOJCHCTBHS,
HE3aBUCHUMBIHN OT JKeJIaHUHN U yOe K ICHUH.

6.13. Heknaccuueckas Mmooenvb payuoHaNbHOCMU 6KIoYaem 6 cebs 2yMaHucmuyecKue
nosuyuu xax ouosmuxku (1), max u coyuanvnou smuxu (2), Komopvim nocmagvme 8
coomeemcmaue ux Kpamkue XapaKmepucmuku, npueeoeHHbvle Hudice.

A. ®opma 3amUTHl IIPAaB YEJIOBEKA, B TOM YHUCIE €ro IpaBa Ha XU3Hb, Ha 3J0POBbE, HA
OTBETCTBEHHOE M CBOOOTHOE CaMOOIIPEIeIICHUE CBOCH JKU3HH.

B. ®opma oco3HaHUs COIUATBHO-PUIOCOPCKOT0 3HAYCHHS TOHSITHS OOIIeH CyapObl B
COLIMOKYJIbTYPHOM  aClleKT€ COBMECTHOro (OOIIECTBEHHOI0) MpPOXKUBaHUS B 00wl
KOMMYHaJIbHOW KBapTHpE UYEIOBEYECTBA HA IUIaHeTe 3emuisi. Bkiodyaer B ceOs MOTUTHUYECKYIO,
SKOHOMHUYECKYIO U MPEANPUHUMATENBCKYIO ITUKY.

Pestome. Axanemuxk H.H.MouceeB noguepkuBal, YTO MHUPOBO33PEHHE HMKOTJAa HE MOKET
OBITh CBEJICHO K YMCTO HAYYHBIM, PAlMOHAIMCTUYECKHM MHUpOIpeacTaBicHusIM. Pasym He
BCECHJICH, €MY JOCTYIIHO TO, YTO «IOCTYyIHO». Hamnume He TOJNBKO palMOHAIBHOM, HO U
UPPALMOHATIFHOW TPaHUI] YEJOBEUECKON CYIIHOCTH OCOOCHHO BaXKHO TPU PACCMOTPEHUU
KOHIEMIHK 310pOBbs U Ko3Bosrounu [Ipuposr u Yenmoseka.

6.14. Ilocmaseme 6 coomseemcmaue ¢ co8pemennbiMu npedcmasienuimu o 30o0posve (1) u
saneonozuu (2) ux kpamkue onpeoenenus, npUeeOeHHvle HUdice.

A. Hayka o 3mopoBbe aymu u tena. @uinocodckas u HaydHasi CUCTEMa U pealibHas ITPaKTUKA
YKpEIICHUs 3J0POBBS UETIOBEKA B MPOIIECCe KUZHEHHOTO OHTOTeHE3a.

Bb. CocrostHue moJIHOTO (PU3UYECKOrOo, IYIIEBHOTO U COIMAIBHOTO OJIAaronojay4us, a He
TOJIBKO OTCYTCTBHE O0Jie3HEH U (hr3nuecKux ne(eKToB.

CTpyKTypHO-cOiep:KaTeJbHbIN TeCT 1Jisl IOBTOPEHMS U 3a/1aHUs
K pa3aeny 7

7.1.  Ocnosononazarowas KoHyenyus KOIGONIOYUU NPUPOOHBIX CUCMEM U YelogeKa 6
enobanvHom macwmabe onupaemcs Ha O08YXCMOPOHHEE G3aUMOOelCmeue aHmpOnHoO20
npunyuna (1) u npunyuna enobanvrozo ssomoyuonusma (2). Ilocmaseeme 6 coomeemcemaue
OAHHBIM NPUHYUNAM UX KDAMKUE XAPAKMEPUCMUKY, NPUBEOEHHbLE HUICE.

A. Jlaxxe He3HAUUTENIbHOE OTKJIOHEHUE 3HAa4YeHUs 000 u3 QyHIaMeHTanbHbIX (MHUPOBBIX)
KOHCTaHT MPHUBOJUT K HEBO3MOXKHOCTH TNOSIBIECHHS BO BcelneHHON BBICOKOYMOPSAI0UEHHBIX
CTPYKTYp, B TOM YHCJIIE, U YEJIOBEKA.

Bb. Pacnipoctpansier pa3Butue Ha Bce cepbl ObITHS, YCTaHABIMBAs CBSI3b MEXKIY HEKUBOM,
JKUBOU u COLIMAJIBHOU MaTrepuen. [TpuHnum, IIPOBO3IJIAIIAOIIUN €UHCTBO
sBorOLIMOHUpYtoniero Kocmoca.

7.2.  Kosgonoyuonnas cunepeemuueckas napaouema COBPEMEeHHO20 eCmecmE8O3HANUsL
gKIOUaem 8 cebs «NOHAMUNHYIO CeMKY» UCIUHHO20 NPeOHA3HAUeHUs HOOChepbl — KOIBONOYUU
yenogeka U Ouocghepvl, a maxdce CuHepeemMuKU  KAK ~ COBOKYHNHOCMU  HAYK O
e3aumonponuxnoeenuu Ilopsioka u Xaoca u uzyuenuu oOwuUx 3aKOHOMEpHOCMel NpPoYeccos
CAMOOp2anHUu3ayuy 8 OMKpPbIMbIX HEPABHOBEeCHbIX cucmemax. OCHOBHbIM UOesIM CUHEeP2eMUKU 8
pamkax npeonodcenrozo 1. Xakenom nonumanust mepmuna «cunepeemurxay (1) u exnouennuvix 6
Hee HepaBHOBECHOU MepPMOOUHAMUKY OuccunamusHvlx cucmem (2) H. Ilpueosicuna u
Henunetinot Ounamuxu (3) nocmaebme 6 coomeemcmeue ux Kpamikue XapaKmepucmuxu,
npugeodeHHble Hudice.



A. O003Ha4YaeT «KOJJICKTUBHOE JICHCTBUE» M aKLEHTHPYET BHUMAaHUE HA KOOIEPATUBHOCTU
B3aMMO/JICHCTBUA YacTeil pu 00pa30BaHUU CTPYKTYphI KaKk €AMHOTO 1eJoro. Jlexnapupyer uueto
COTPYIHUYECTBA PA3JIMYHBIX TUCLUIUIMH (HAyK) B paMKaX COBEPILAIOIIEIOCs B €CTECTBO3HAHUU
U B 001IEM HayYHOM IO3HAaHUM IN100a7IbHOT0 3BOJIFOLIMOHHOTO CHHTE3A.

b. HeycTolunBOCTE M HEPABHOBECHOCTH OINPEIECIAIOT Pa3BUTHE CHUCTEM, T.C. IOCIEAHUE
HempecTaHHO (QUIYKTYUpyroT. B ocoboit Touke Oudypkanuu (KpUTHYECKOE COCTOSHUE)
(IIyKTyanu TOCTUTAIOT TAKOW CHUJIBI, YTO OpraHM3alus CUCTEMbI paspyliaercs. Paspemenuem
KPU3UCHON CUTyallUu SIBJISIETCS] OBICTPBIN IEepexoj JUCCUIIATUBHOM CHCTEMBbl Ha HOBBIH, Ooisiee
BBICOKUH YPOBEHB YIOPSJLOYEHHOCTH, KOTOPBIN MOIYYWJI Ha3BaHUE JUCCUIIATUBHOU CTPYKTYPBI.
OTO U €CTh aKT CaMOOPTraHU3alUU CUCTEMBI.

B. DBomonys OOJBIIMHCTBA CUCTEM HOCHUT HEJIMHEHHBIM XapakTep, T.e. JUId TAaKOro THUIIA
CHUCTEM BCErJa CYIIECTBYET HECKOJIBKO BO3MOXHBIX BAPUAHTOB pa3BUTUA. BO3HUKHOBeHHE
CTPYKTYp HApacTarolled CIOXKHOCTM B PAMKax HEIWHEHHOM IMHAMHUKU HE CIy4alHOCTb, a
3aKOHOMEpHOCTb. HeoOpaTuMocTh, HEONPEAEICHHOCTh U HEIMHEHHOCTh BCTPOEHBI B MEXaHU3M
JBOJIIOLUN.

7.3. Hayunoe nanpaenenue noo nazeanuem cunep2emuxa...

A. ...paccMaTpuBaeT NyTH BbIXOJa [IUBUIN3ALNH UX YIHEPreTUYECKOTIO KpU3Hca.

B. ...T0 ke caMoe, YTO OMOJIOTHYECKUI DBOJIIOLMOHH3M.

B. ...chopmupoBazochk Bo BTOPOii mojoBuHE XX B.

I'. ...paccmarpuBaeT 0OIIHE€ 3aKOHOMEPHOCTH CaMOOPTaHU3AIMH B >KHUBOM W HEXHBOU
PUPOJE.

7.4. CGMOOpeaHMS’aL;M}Z 6 cucmeme 603MOHCHA MOJTIbKO 6 MOM ciiydae, ecilu cucmemda...
A. ...m3omupoBaHa. b. ...HepaBHOBecHa. B. ...Henunelna. I'. ...nuHelHa.

7.5. B meopuu camoopeanuzayuu cywjecmeyem nowsmue o mouxe ougyprxayuu. B mouke
ougyprayuu...

A. ...IUTaBHO OCYIIECTBISAETCS MEPEX0 B HOBOE YCTOIHUMBOE COCTOSIHUE.

B. ...cucrema npeObIBaeT B KPUTHUECKOM COCTOSTHUM, MIEPEXO0] U3 KOTOPOro OCYIIECTBISETCS
CKa4KOM.

B. ...HeoHO3HAauEH BBIOOD MYTH JaTbHENIIEr0 Pa3BUTHS.

I'. ...y cUCTEeMBI €CTh €TMHCTBEHHBIN BHIOOP NATBHEHIIECTO IYTH Pa3BUTHSL.

7.6. Cpeou yKa3auHulX HUdMCEe HANPpAGIeHUl pa3eumus Yusuiuzayuu omoepume HanpasieHus,
xapaxkmepHuvle 01 UHDOPMAYUOHHO-00PA308aMENbHOU YUBUTUIAYUU.

A. Cpenun TpyHOBBIX HaBBIKOB yMeHHE o00pabarbiBaTh HMH(POPMALMIO CTAaHOBUTCS
nepBocTeneHHbIM. [ToBbIIIaeTcst 3HAYMMOCTh (PyHIaMEHTaIbHOTO 00pa30BaHMSL.

b. Cpenu TpyAOBbIX HABBIKOB BaKHYIO POJIb UIPAeT CHEIHAIM3UPOBAHHOE 3HAHHME, YMEHHE
BBITIOJIHATH ONPEIEICHHYIO ONEPaIliio B TPYJ0BOM KOHBeHepe.

B. ®opmupyercs menocTHas KyJabTypa 4YeJIOBEYECKOro oOIiecTBa B paMKax TpHaJbl:
«UEIOCTHOCTb MPHUPOJIBI — LIETOCTHOCTh KYJIBTYPBI — LIEIOCTHOCTD YEJIOBEUECKON JTMYHOCTH KaK
MEePCIEeKTHBA TyXOBHOTO COBEPILIEHCTBOBAHMS YEIOBEYECTBA.

I'.  TIpodopuentupoBanHoe oOydeHHe co3gaeT TexHocdepy, KoTopas, CO3/AaBas
«KOM(pOPTHBIE YCIOBHS» OJHOMY By “hOmO sapiens”, ryOuT Bcé sKUBoeE.

J. Bozpacraer ponb HMHTEIUIEKTa 4YEIOBEYECKON NMBUIM3ALMM HA OCHOBE HEIPEPHIBHOIO
o0pa3oBaHus U caMOOOPAa30BaHMSI UHTEIUIEKTYaJIbHON KYJIbTYPhl pa3yMHON JIMYHOCTH.



OTtBeThI K TECTAM.

1.1. 1B, 2A, 3]1, 4b, 5'; 1.2. 1A, 2B, 31, 4I', 5b; 1.3. 1A, 2B, 3], 4T, 5b; 1.4. A, b; 1.5.
1A,B, I,3, U, K, O, I, P; 2b, /1, E, XK, JI, M, H, C; 1.6. 13, 2B, 3A, 4B, 5T, 6)X, 7E, 81; 1.7.
1A, 2b; 1.8. A, B, b, I;
1.9.1B, 2A, 3T, 4b, 5/1, 6E; 1.10. 1A, B, 1, X; 26, ', E, X; 1.11. 1A, b, [, E; 2B, T', 2K, 3,
U, K, JI; 1.12.1A,5,T, E; 2B, 1, XK, 3, U; 1.13. 1B, 2A, 3B; 1.14. 1A, 2I', 3B, 4b, 5/1; 1.15.
1A, b; 2B, I, JI; 1.16. 1A, 2b, B, I'; 1.17. 1A, 2B, 3b, 4I'; 1.18. 1B, 2A, 3T, 4B, 5]/1, 6E,7)K;
1.19. 1B, 2B, 3A; 1.20. 1A, T, 3;2b, /I, E; 3B, K; 1.21. 1A, 2b; 1.22. 1B, 2A,3B; 2.1. 1T,
2B, 3B, 4A; 2.2. 1B, 2b, 3A, 4I'; 2.3. 1b, 2A, 3]1, 41, 5B;  2.4. 1(A-T-[I-b-H); 2(JI-E-)XX-M);
3(3-U-K-B); 2.5.1B, 2A,35b,4I'; 2.6.1A,b,T, E, X, 3, M; 2/1,H; 3B,ULK,JI; 2.7. 1A, 2I',b;
3B,I; 2.8. 1T, 2A, 3b,4B; 2.9. 1B, 2A, 3B; 2.10. 1b, 2A, 3B; 2.11. 1A, b, T; 2B, /1, E;
2.12. 1b,2A; 2.13.b,B, ]I, E, X; 2.14. 1B, B; 2A,I'; 2.15. b, B, /I, E; 2.16. 2A; 2.17. 1A,
2T, 31, 4b, 5B; 2.18.1A,b,B, I; 2[1; 2.19. 1B, 2A; 2.20. 1B, 2B, 3A; 2.21. 1B, 2A, 3T, 4B;
2.22. 1B, 2A, 3b, 41, 5T"; 2.23. b; 2.24. A,B; 2.25. 1B,2A; 2.26. 1A, B, I; 2b, T, E; 2.27. 1B,
2B, 3A; 2.28. 1A, 2B, 31, 4b; 2.29. T’; 2.30. 1B, 2A, 3B, 4I', 5; 2.31. 1A, T, A, 3, U, K, M; 2b,
B,E, K, JI; 232.B, T, b, [I, A; 2.33. B; 2.34. 1A, 2B, 3B; 2.35. 1A, 2T, 3b, 4]1, 5E, 6B, 7X;
2.36.b,T; 2.37. A, B; 2.38. 1; 2.39. 1B, 2B, 3A; 3.1.5,T,A,B; 3.2.A,T,b,B, [I; 3.3.b, A,
O,B,T,E 3;34.15,B, T, X 3, U K, J;2 A, A, E; 3.5. 1b, 2T, 31, 4A, 5B; 3.6. A,I'; 3.7. b;
3.8. A, T; 3.9. 1A, 2B, 31, 4b, 5T'; 3.10. 1B, 2B, 3], 4T, 5A; 3.11. 1b, 2A; 3.12. 1B, 25, 3T,
4A; 3.13. A; 3.14. 1A, 2B, 3b, 4/1, 5T; 3.15. B; 3.16. 1A, 2b; 3.17. A, b; 4.1. 1A, 2B, 3B, 4I,
SE, 6/1; 4.2. 1B, 2A; 4.3. 1B, 2A,31',4B, 5/1; 44. A,b, T, 1, B, X, 3, E; 45. b; 4.6. b; 4.7. b;
48. A,B,E,I',b, I, K, 3; 49.1A,b,E, 3; 2B, I', I, X, U, K, JI, M; 4.10. b, A, B, I'; 5.1. 1b,
2A, 3B; 5.2. 1B, 2E, 3B, 4]1, 5T, 63, 7K, 8JI, 9, 10K, 11A; 5.3.1A,5,B, T, I, E; 2I', /1, E;
r, 1, E; 4T, 11; ST, ; oI, 1 (B); 7A, b (B); 8A, b, B; 9A, b (B); 10A, b, B; 5.4. 1T, 2B, 3A,
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JE1: CtpykTypHas, METOJOJIOIMUECKasi U UCTOpUYECKas TaHOpaMa €CTeCTBEHHOHAYYHOTO
MIO3HAHUS MUpa.

1. Ilpeamer kypca «KoHLENIUN COBPEMEHHOIO €CTECTBO3HAHUS.

3HaTh: KitoueBble moHsATUs npeamera KCE.
2. EcrecTBO3HaHUE U €r0 POJIb B MHTEIUIEKTYAIbHOM cepe KyJIbTyphl.

3HaTh: CTPYKTYpHBIE YPOBHH (CErMEHTBI) HWHTEJUICKTYyalbHOH CQepbl KyIbTYpHI;
OTJIMYUS ~ T'YMaHMTapHO-XYJOXECTBEHHOW  KyJIbTypbl  OT  HAyYHO-TEXHHUYECKOW;
OTJIMYMUTEIbHBIE IPU3HAKY TICEBIOHAYKH.
3. KiroueBble MOHATHS HAYYHOT'O METOJIA.

3HaTh: YpPOBHU HAy4YHOI'O IIO3HAHUS (SMIMPHUUYECKUN, TEOPETUUECKUI); OIpeneIeHHE
METO/I0B TI03HAaHUS; MOAEIH Pa3BUTHsI HAYKH; HayYHbIE KApTHUHBI MUpA.
4. Vcropus ecTecTBO3HAHUS.

3HaTh: OCHOBHbBIC KOHIENTYaJbHbIE MPOTrPaMMbl U OCHOBHBIE KOHLEMIMU OT 3IOXU
AHTUYHOM HATyppMIOCODUU 10 SIOXH COBPEMEHHOTO €CTECTBO3HAHMS, pPa3BUTHE
IpPEJCTaBICHUs O MAaTepUH, BUXKEHUH U B3aUMOJCHCTBUU.
5. Tlanopama 1 cTpyKTypa COBPEMEHHOTO OOIIEro €CTECTBO3HAHUSI.

3HaTh: IpolecChl UHTErpauuu u AuddepeHunanuy Hayk; KOHLENTyalbHbIe POrpaMMbl
(GU3KMKYU, XUMUHM U OMOJIOTMH COBPEMEHHOI'O €CTECTBO3HAHUS, OCHOBHbBIE CErMEHTHl Mupa
(YHuBepcyma).
6. DeHOMEHOJIOTHSI COBPEMEHHOTO OOIIET0 €CTeCTBO3HAHUS.

3HaTh:  OCHOBHbIE  (MHTErpUpYIOIME)  TMOHATHS  OOILEro  eCTeCTBO3HAHMUSA;
MHTETPAaTUBHOCTb, LEJIOCTHOCTh U HEPAPXUYHOCTh MPUPOJbI; OCHOBHBIE HJEH OOIIETO
€CTECTBO3HAHUS.

YMeTh: BUAETH B IPUPOAHOM OOBEKTE XapaKTEPHbIE CBONCTBA CUCTEM.
7. TpaHCAUCUUIIMHAPHBIE CTPATEIMH €CTECTBEHHOHAYYHOT'O MBIILICHHS.

3HaThb. OCHOBHBIE HIEH KIIACCUYECKOM, HEKJIACCUYECKOH ¢ THOCTHEKIACCUYECKOM
CTpaTeruii €CTECTBEHHOHAYYHOT'O MBILIUICHUS.
8. TpaHcaucUIIIMHAPHBIE KOHIENIINHA €CTECTBEHHOHAYYHOTO MBIIIUICHUSI.

3HAaTb. KOHLENIMHM MOJEJIMPOBAHMS M DKCIEPUMEHTAJIbHOW JIOCTOBEPHOCTH B
€CTECTBEHHOHAYYHOM KYJIBTYpE.

JE2: ®usnyeckue KOHIETIINY MTO3HAHUSI MUPA.
9. ®wusuka K KOHTEKCTEe UHTEJUIEKTYaJIbHON KYJIbTYPHI.

3HatTh: npeaMeT (HU3MKH, BKIItoYask acTpoGU3NKy U KOCMOJIOTHIO; (PU3NYECKUE KapTHUHBbI
MHUpPA: MEXaHUYECKYIO, AJIEKTPOMAarHUTHYIO, KBAaHTOBO-IIOJEBYI0 M COBPEMEHHYIO U HX
KOOIEpaTUBHOE B3aUMOJIEHCTBUE C (PU3UUYECKHMH HCCIIEA0BATEIbCKUMHU MPOTrpaMMaMU U
TPAaHCIUCUUIUIMHADHBIMU ~ CTPATETUSMU M KOHLENIMSIMHM E€CTECTBEHHOHAy4yHOIO U
00IIIeHayIHOT'O MBITTUICHHS.
10. KopnyckynsspHO-BOJTHOBAsI KOHLIETIIIUSI MaTEPUH.

3HaTh: KOPIYCKYJISPHO-BOJIHOBOM Jyallu3M Kak BceoOllee CBOICTBO MaTepuu;

COBPEMEHHOE MOHATHE COCTOSIHHMSI B KBAHTOBOH MEXaHHUKE M €ro BCEOOIIHOCTh Ha BCEX
CTPYKTYPHBIX YPOBHSIX MaTE€PHH.
11. CtpykTypHBIE YPOBHH OpraHM3alliid MaT€pPUU B PaMKax COBPEMEHHON (PU3UKH.

3HaTh: MacumTaOHble YpPOBHUM MaTepuu U KPUTEPUHU TMOJpPA3JAEICHHUs HAa TUIEPMUD,
MEraMHup, MaKpoOMHUpP, MUKPOMHUD M THUIIOMHp; CTPYKTYpbl MHMKpPO-, MakKpo- U MEraMmmpa;
nojieBble (OpMbl MaTepud M HX B3aMMOCBSA3b CO CTPYKTYPHBIMH MacCHITaAOHBIMH
YPOBHSIMHU.
12. ®dynnameHTaIbHBIE B3aUMOJICHCTBHS M KOHIEHIIMA WX OOBETUHEHUS B COBPEMEHHOMN

(bu3nUecKoil ncciea0BaTeNbCKOM MporpaMmMe — €IUMHON TEOPUH TOJIS.

3HaTh: MPEJCTABICHHUS O B3aUMOJECHCTBUU B (PU3MUECKUX KapTUHAX MHUPA; MPUHLIMIIBI

JAIbHOAEHCTBUS u ONM3KO/ICHCTBYS; XapaKTEPUCTUKU byHAaMEHTATBHBIX



B3aMMOJICVCTBUI; MOJIEBOM U KBAHTOBO-IIOJIEBOM MEXaHU3MBbI IIEpENaYl B3aUMOJCHCTBUS,
YaCTULIBI-TIEPEHOCYUKHU (DyH/IaMEHTAIbHBIX B3aUMOJICHCTBUH.
YMeTh: BBIOpaTh Cpeau  MPEAJOKEHHBIX OOBEKTHI, CTAOMIBHOCTH  KOTOPBIX
obecrieunBaeTcs KOHKPETHBIM BUJIOM B3aUMOJICHCTBUSL.
13. Obue mpeAcTaBiICHUS O CUCTEMAaTHUKE 3JEMEHTapHBIX 4acTul. DPyHIaMeHTaIbHbIC
MUKPOYaCTHUIBI.
3HaTh: B paMKax CTPYKTYphl MHKPOMHpA O MHOTO0OpasWH 3JIEMEHTAPHBIX YACTHII,
KJ1acchl (PyH/IaMEHTAIbHBIX MUKPOYACTHII.
14. [IpyHIMIBI CUMMETPUH, 3aKOHBI COXPAHEHUS.
3HaTh: NOHATUE CUMMETPUU B €CTECTBO3HAHMM; CUMMETPHUM MPOCTPAHCTBA U BPEMEHH;
TeopeMy HErep o B3aMMOJECHCTBUM CHUMMETPUM C 3aKOHAMHM COXPAHEHUS; 3aKOHbI
COXpPAHEHHUs PHEPTUH, UMITYJIbCa, MOMEHTAa UMIIYJbCAa U COOTBETCTBYIOIIME CUMMETPUU
IPOCTPAHCTBA, BPEMEHHU; UMETh IPEJCTaBICHHE 00 SBOJIIOLMHU KaK IEMOYKe HApyIICHHS
CUMMETPUH (IUCUMMETPUH, TBOPAIIEH SIBICHUE).
15. DBonronKs NPUHIIUIIOB OTHOCUTEILHOCTH M IOTIOJIHSIFOIIUX UX TTOCTYJIaTOB.
3HaTh: MPUHLMUIIBI OTHOCUTEIIBHOCTU U JOIMOJHSIOIIME UX MOCTYJAThl B KJIACCUYECKON
MeXaHUKe, CIICIHAIbHON 1 00IIel TEOPHUIX OTHOCUTEIHLHOCTH.
16. KoHuerniust npocTpaHCTBEHHO-BPEMEHHBIX OTHOILICHUH B IPUPO/IE.
3HaTh: UCTOPHUIO PA3BUTHS MPEICTABICHUNA O MPOCTPAHCTBE U BPEMEHU; B3aHMMOCBS3b
MEXIYy MPOCTPAHCTBOM, BPEMEHEM, Marepuell U €€ IBHXKEHHEM; SBOJIIOLHUS F€OMETPUHU
MIPOCTPAHCTBA-BPEMCHH; OCHOBHBIC PEIISTHBUCTCKUE dPPEKTHI.
17. KoHuenmumu KBaHTOBOU MEXaHUKH.
3HaTh:  a0CTpaKTHO-MAaTeMaTHYECKOe  OOOCHOBAaHHE  KOPITYCKYJISIPHO-BOJIHOBOTO
nyanusMma B popmynax M. [1nanka u JI. ne-bpoiins; cooTHoueHre HeompeaeieHHocTei B.
[eitzenOepra: koopAMHATA-UMIYJbC, SHEPTUS-BPEMs; TPHUHIUI JIOMOIHUTEIBHOCTA B
y3KOM (KBaHTOBOMEXAHUYECKOM) CMBICIIE; OMUCAHUE COCTOSHUS B KBAaHTOBOW MEXaHHKE;
CTATUCTUYECKUM XapakTep KBAHTOBOTO OMHCAHHUS TPUPOABI; MPUHIUIBI CYNEPIO3UIIUN
COCTOSIHUH.
YMeTh: NMPUMEHSITh 3HAHUSA 110 TEME MPU AHATIN3€ KOHKPETHBIX MOJIOKEHUN, TPUMEPOB.
18. [Ipotieccel B MUKPOMUDE.
3HaTh: B3aWMOIPEBPAIICHHS JJIEMEHTAPHBIX YaCTHUIl, OCHOBHBIC 3aKOHBI TPHUPO/IBI,
OINpPEACISAIONNE BO3MOXKHOCTh M XOJ| IIPOLIECCOB B MUKPOMHUPE, SIBJICHHE €CTECTBEHHOU
pPaIuOaKTUBHOCTH, €€ BEPOSTHBINA XapaKTep; OCHOBHBIC BUJIbI PAAMOAKTUBHOTO pacriaja;
[EMHOW XapakTep JAeJeHHs siIep ypaHa; TePMOSIEPHbIE peaKlnu, HEOOXOANUMbIE I HUX
YCIJIOBHS; 3BE3/IbI KaK €CTECTBEHHBIE TEPMOSJICPHBIC PEAKTOPHI; MOHATHE Je(eKTa MacChl;
OTHOCHUTEJIbHBIE BEJIMYMHBI SHEPrUil peakuui SAEepHOrO CHUHTE3a, JACJICHHS sfaep,
XUMHUYECKHX MTPOIIECCOB (B CPABHEHHH ).
19. O0mieHay4HbIi  CMBICH ~ TPUHIMIIOB  HEOMPEAEICHHOCTH,  JIOTIOJHUTEIHLHOCTH,
COOTBETCTBUS U TTPOCTOTHI.
3HaTh: O0OIIeHAayYHYI0 (OPMYTUPOBKY OCHOBHBIX METOIOJIOTMUYECKUX TPUHIUIIOB
(GU3UKY; TPUMEPHI UX TIPOSBIICHHS B IIIMPOKOM CMBICIIE.
YMeTh: NPUMEHSATh METOI0JOTHIO0 TPUHIIUIIOB HEONPEAEIEHHOCTH, JOMOIHUTEIBHOCTH,
COOTBETCTBUS U ITPOCTOTHI NPH aHATN3€ KOHKPETHBIX MOJ0KEHUM, TPUMEPOB.
20. /InnaMu4ecKue U CTAaTUCTUYECKHE 3aKOHOMEPHOCTHU B TIPUPO/IE.
3HaTh: CYNIHOCTh JHHAMHUYECKHUX TEOPHHA KaK JCTCPMHHHCTCKOTO OMUCAHUS TPHUPO/IHI,
WX TIPUMEPHI; CTATUCTUYECKUE TEOPUH, OMNHUCHIBAIOIIME CHUCTEMBI C XaoCoOM U
OeCropsIKOM, WX OCHOBHBIE TIOHSTHS ¥ TPUMEPHI, (PyHIaMEHTAJIbHBIH XapakTep
CTAaTHCTUYECKUX 3aKOHOMEPHOCTEH (MIIH Teopuid).
21. OCHOBHBIE  XapaKTepUCTHKH  (MakpomapameTpbl)  paBHOBECHOTO  TEIUIOBOTO
MaKpOCOCTOSIHUSI U €r0 TEPMOJMHAMHYECKOE OINKMCAHHE Ha OCHOBE Hauajl (3aKOHOB)
PaBHOBECHOM TEPMOJNHAMHUKHU.



3HaTh: TpeAMET  TEPMOAMHAMHUKH;  (HU3UYECKUH  CMBICI  MakKpomapameTpoB

PaBHOBECHOI'O TEIIJIOBOIO MAaKpPOCOCTOSIHUS; HYJIEBOE, IIEPBOEC BTOPOE M TPEThE Hadasa

TEPMOJMHAMHMKHN; MHOTOIPAHHBIN CMBIC] 3HTPOIIMHU; COOTHOLIEHHE HEOINpeAeeHHOCTEN

OWHIITENHA.

VMeTh npeacTaBlIeHUE: O HEPAaBHOBECHON TEPMOJIMHAMUKE JUCCUIIATUBHBIX CTPYKTYP.
YMETh: NPUMEHSATH 3HAHUSA 10 TEME NPU aHAJIN3€ KOHKPETHBIX IOJI0XKEHHUH, TPUMEPOB.
22. CTaTUCTCHYECKHE 3aKOHBI MAaKpOCOCTOSIHUA. BpOoyHOBCKOE JBHKEHHE. DHTPOMNHS Kak

Mepa Oecriopsizika.
3HaTh: (PyHIAMEHTAIBHOCTh CTATUCTHUYECKOW (PU3MKH; OpOYHOBCKOE MIBIIKEHHE Kak

IIPUMEP Xa0Ca; CTATUCTUYECKUM CMBICII SHTPOIIHH.

23. CTpyKTypHBIE YPOBHH MaTEpUU B METAMUPE B PAMKaxX BBIJICICHUS KOCMUYECKUX TET
updy3Hoil Marepun. OBoJIOLMSA IPEACTABICHMM O Meramupe B paMKax
TEOLEHTPUUECKOM, TE€IUOLEHTPUUECKON U KOCMOLIEHTPUYECKOH (KOCMOJIOTMYECKOM)
KapTUHBI MUPA. «/IpeBO» 3BOIIOLMU MHpPa HA OCHOBE KOHLIECIILIUU CTPEJ BPEMEHHU.

3HaTh: MOpPEAMET KOCMOJOTMM UM  acTpO(U3UKH; OCHOBHBIE BEXH  Pa3BUTHS

HaTyp(}UI0coPCKUX U HAyYHBIX KOCMOJIOTMYECKHX MPEJCTaBICHUNH (KOCMOTOHUYECKHE U

KocMosiorudeckue monenu Apucrorens, [Itonomes, Konepauka, Ditnmreitna, @puamana,

MoJielb «bonbIIoro B3phiBay).

24. Dpomonnsa BeeneHHO# B paMKax craHmapTHOM Teopuun «bosbmioro B3peBay. Monenu
u reoMmeTpust BceneHHoi.

3HaTb: OCHOBHBIE 3Talbl KOCMMYECKOH IIKalbl BPEMEHHM BIUIOTH 10 OOpa30BaHUs

COJIHEYHO-TUIAHETHOM  CHCTeMBbl; OCHOBHBIE HaOmojnaemble cBoiicTBa  BceneHnoit

(omHOpOAHOCTH B OOJBIIMX MacliTabax, KpacHOE CMENICHHWE B CIIEKTpax JajeKuX

rajakTuK, UHTepnperupyemoe kak »3¢pdekr J[lomnepa, BO3HHUKAOIMN BCJIEICTBHE

pa3z0eranus rajakTUK, 3aKOH U IOcTOsiHHas Xab0ia); paciuupenue BceneHHo#; Bo3pacT

BceneHHOM — MOHATHS, METO/IBI OLIEHKH, COBPEMEHHAs OLICHKA.

25. Mopenb raJakTuKe — MJIEYHBIH IyTh U MeTarajJakTHKH.

26. OCHOBHBIE BU/IbI 3B€3]] U UX IBOJIOLIMSL.

27. Mopaens COTHEYHOM CUCTEMBI.

28. OCHOBHBIE CllyyaiiHble 33/I€p’KKU Ha IyTH pa3BUTUA BceeneHHOH.

JE3: Xumuyeckas KOHLENIUS TO3HAHUS MUpa

29. XuMHus B KOHTEKCTE WHTEIUICKTYATbHON KYJIbTYphl. XHMHUECKHAE MOJICIIH BEIISCTBA U
TUNOJO0TUS MOJIEKYJ. CTPYKTYypHbIE YPOBHU MaTE€pPUH B paMKaX COBPEMEHHON XHMHH.
XUMHYIECKHE CUCTEMEL.
3HaTh: NpeIMET XUMUU; 3BOJIIOIUI0 XUMUYECKUX MOJIENEH BEIIeCTBa; CTPYKTYPHYIO

uepapxur0 OOBEKTOB XHUMHH; TOHSTHS: «XUMHUYECKHUU DIEMEHT», «aTOM», «HU30TOI,

«MOJIEKYJIa», «BEIIECTBOY, «XUMUYECKas PopMylay, «XXUMUYECKash PEAKITH .

HmeTts MpeJCTaBIEHHE: 0 MOHOMEpAX, MOJINMEpPax, KaTanm3aTopax,
Omokaranm3aTopax, KadeCTBEHHOM M KOJHMYECTBEHHOM COCTaBE BEIECTBA, O CTPOSHUU
aTomMa, O TEPUOAMYECKOM 3aKOHE WM TEePUOJMYECKONW CHUCTEME, O THMaX XUMHUYECKUX
CBs3€IA.

30. cropuueckass TOCIEIOBATSIIBHOCTh  CTAHOBJICHUS OCHOBHBIX  KOHIICTITYaJIBHO-
KOHCTPYKTUBHBIX YpPOBHEH COBPEMEHHON XHMHHU: YUYE€HHS O COCTaBe, CTPYKTYpHOM
XUMHUH, YICHUS 0 XUMHUYECKUX MPOIECCaX, SBOTIONMOHHON XUMHH.

31. PeakuuonHast critocOOHOCTE BEIIECTB.
3HaTh: MOHATHUS O XUMHYECKHX, DK30-, YHIAOTEPMHUUYECKUX MPOIECCax, XUMHUECKOU

KMHETHKE, SHEPruu AaKTUBAllUM, KaTallu3e, aBTOKATallM3€; CBOWCTBA KaTaJU3aTOPOB;

BIIMSIHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKHUX PEAKIUN, 3aKOH JIEUCTBYIOIINX

Mmacc, npasmio Bant-I'odda; cocrossHue paBHOBECHS M YCIOBHUS €T0 CMEIICHUS; TIPUHIIUTT

Jle-lllaTenne.




32. CybcTpatHplii ¥ (DYHKIHMOHAJIBHBIA TOAXOJIBl K TpolieMe caMOOpraHu3aluu
peI0MOIOTHYECKIX CUCTEM B SBOJIIOIIMOHHON XUMUHU.
3HaTh: OCHOBHBIE OPTaHOTEHBI; 0COOEHHOCTH aToMa yriieposaa Kak opranorexa Ne 1.
HmeTh mpesicTaBieHue: UMETh IIPECTaBlIeHne 00 aBTOBOJIHOBBIX peakiusx benoycosa-
’KaboTuHCcKOro, O KOOIMEPATUBHOM (CHUHEPreTHYECKOM) B3aMMOJICUCTBUU KOHIICTIIIHU
ouorene3a (Jlyu Ilactep), HepaBHOBECHONH TEPMOJMHAMHKHU IUCCUIIATUBHBIX CTPYKTYD
(M.ITpuroxuH) W TEOPUHM CAMOPA3BUTHS DSJEMEHTAPHBIX KATATUTHYECKUX CUCTEM
(A.Il.Pynenko u ap.).

JE4: I'eonornyeckast KOHIENIUS Pa3BUTHUS U CTPOCHUS 3E€MJIU.
33. I'eoxpoHoIOTHYECKast UICTOPUS 3EMIIH.

3HaTh: MOHATUSA O I'EOJOTHYECKHX 3paxX M MEepUuojax, CBSA3b T'PaHUI] MEXIY 3paMu C
TEOJIOTUYECKUMHU U MaJICOHTOIOTUYSCKUMU N3MEHEHUSMHU.

HMeTh  mpepcTaBieHUE: O TEOPHUM KartacTpod UM TEOPUU  TEOIOTUYECKOTO
HBOJIIOLIMOHU3MA.
34. CTpyKTypHBIE YPOBHH OpraHU3alliyd MaTepuu B paMKax reocdep 3emiu.

3HaTh: BHYTPEHHEE CTPOCHUE M UCTOPUIO T€OJIOTUIECKOTO Pa3BUTHS 3eMJIH; OCHOBHBIC
CTPYKTYpHBIE YPOBHU reoc()epHOTO CTPOEHUS M UX BHYTPEHHIOK TuddepeHIHalnio Mo
CBOMCTBAM M XMMHYECKOMY cocTaBy: aTrmocdepa, ruapocdepa, negochepa, murochepa,
Oapocdepa; oTnuyre 3eMiIM OT APYTUX IUIAHET 3€MHOW TPYMIblI; METOIbI OMpeIeICHHUS
BHYTPEHHETO CTPOEHUS M BO3pacTa 3eMIIH; KOHIETIINN Pa3BUTUS re0CPEPHBIX 000JI0UYEK U
TEKTOHUKY JTUTOC(EPHBIX IIUT; CTPYKTYPY U XUMHUECKUN COCTaB aTMOC(EpHI.
35. DHIIOTEHHBIC U YK30TCHHBIC T€OIMHAMUYECKHEC ITPOIIECCHI.

3HaTh: KJIACCU(PHUKAIUIO SHIOTEHHBIX U 9K30T€HHBIX M€OJUHAMUYECKHX IMPOLIeccax U U3
BIIMSIHHAE Ha T€0JIOT0-9KOJIOTUIECKHE KaTacTPO(Mbl U KPU3HCHI.

JES5: OBontonmoHHas KOHUENIUS OMOJIOrMYECKOr0 YPOBHS OpraHU3alluy MaTepuu.
36. buosorus B KOHTEKCTE UHTEUIEKTYalbHOM KYIbTYpHI.

3HaTh: MpeaMeT OMONIOruM; Kiaccuukanuo o0pa3oB OMOJOTUU: HATYpaUCTUUYECKH,
(U3UKO-XMMUYECKH, IBOIOIMOHHBIN; (yHJaMEHTaIbHbIE TPU3HAKH KUBOT'O; OCHOBHBIE
ueu OUOJIOTUN B KOHTEKCTE KYJIbTYPBHI.

VmeThb mpescTaBieHUe: 0 HATYPAITUCTHYECKON KiIaccupuKaum, o GU3NKo-XUMUIECKOH
KJIaCCU(UKALUU KPYITHBIX CUCTEMATUYECKUX TPYIII, )KUBBIX OPraHU3MOB 110 TUITY TUTAHUS
Ha OCHOBE MEPApPXUUYECKOr0 CONOTUMHEHMS TAKCOHOB.

37. CtpyKTypHBIC YPOBHHU OMOJIOTHUECKOIN OpraHU3aliuyd MaTEPUH.

3HaTh: OCHOBHBIE CTPYKTYPHbIE YpPOBHM OMOJIOTUYECKOH OpraHM3alllid MaTepHH:
ouochepHspiii (OMOTCOIIEHOTUYECKUM), TMOIMYJISIIITUOHHO-BUIOBOM, OHTOT€HETHUYECKUH W
MOJIEKYJISIPHO-TEHETUUYECKUN; TIOHATHE O CUCTEMHBIX OOpa30BaHMSX, BXOJSIIUX B
CTPYKTYpHBIE YPOBHHU.

38. I'eHeTHKa U YBOJIOIIHSL.

3HaTh: MpPEAMET T€HETHKH, 3aKOoHbl I .Mennens, reHeTuky nosia u 3akoH T.Moprana;
KJIIOUEBbIE MMOHATUS T€HETHKH; BakHeilmue OuomnonumMepsl — OENKU, JIMIUIBI, YTIEBOIbI,
HYKJIEHHOBBIE KHUCJIOTBI, WX (YHKIMH; aMHUHOKHUCIOTHI M HYKJIEOTHU]bl KaK MOHOMEpHI
OMONOJIMMEPOB; MPUHIMI KOMIUIEMEHTAPHOCTH, KOMJIEMEHTAapHbIE Mapbl Aa30TUCTHIX
OCHOBaHUM; MpOIeCChl peAYIUIMKAIIUN, TPAHCKPUIILINHU, TPAHCISALUU; TeHETHYECKUH KOJ,
€ro CBOICTBA; TEHOM YeJIOBEKa; OCHOBHBIE aKCHOMBI OMOJIOTHH.

HMeTb npeacTaBieHue: 0 TEHHON MHKEHEPHH.

39. OcHOBHBIE TUTIOTE3bI (TEOPUHN) TPOUCXOXKICHUS KHUBOTO.

3HaTh: KYJIbTYPHO-UCTOPUUYECKYIO IOCIIEOBATEIbHOCTh BO3HMKHOBEHUS U Pa3BUTHS
OCHOBHBIX THMIOTE3 (TEOpHil) IPOUCXOKIACHHUS JKUBOTO: KpEAlMOHU3M, IOCTOSHHOE
caMo3apoKJIeHUE, CTAIMOHAPHOE COCTOSIHHE, TWUIIOTe3y MaHCHEPMUU, OMOXHMHUYECKYIO
ABOJIIOLIMIO;  MPEANOCBUIKM W JTambl  BO3HMKHOBEHMS  JKM3HM B paMKax




€CTECTBEHHOHAyYHOM  KOHLENIMHU;  METOJOJOTMYECKHME  IMOAXOABI B BOIMIpPOCE
MIPOUCXOXKACHUS KU3HU: TOI0OH03, TEHOOHO3.
40. CuHTeTHYecKas TeOpHs IBOJIOLUN OHOJIOTHYECKUX CTPYKTYpP MaTepPHH.

3HaTh: HBOJIOIMOHHYIO KoHuenmuioo JK.Jlamapka, Teoputo sBomtonmu Y.JlapBuHa;
CHHTETUYECKYIO TEOPHUIO OHBOJIONMH, €€ OCHOBHBIE MOJOXEHHS 00 3IIEMEHTApHBIX
eAMHMIIAX, MaTepuane sBICHHUS, (aKTOpax; MHKpPO-, MaKpPOIBOJIIOIUHU; OCHOBHbIE
aTpuOyYTHI HBOJIOIMH: CAMOIPOU3BOJIBHOCTh, HEOOPATUMOCTh, HANpPABIEHHOCTh; (HOPMBI
otbopa.
41. YenoBek Kak 0COOBIN ypPOBEHb OPTaHU3AINHA MATEPHUH.

3HaTh: OCHOBHBIE MOHATHUS, XapaKTEPU3YIOIIUE PA3BUTHE U CUCTEMBI PETYIISALUN KUBOTO
OpraHu3Ma Kak OTKPBHITOH (PU3UKO-XUMHUYECKOW CUCTEMBI; (DYHKIIMH M OCHOBHBIE (DPU3UKO-
XUMHYECKHE MPOLIECCHl «OPTraHOB» KIETKU; OMOPUTMBIL; (PYHKIIMOHAIBHbIE Pa3InyHs JIEBO-
Y TIPaBOIOJIYIIAPHOTO MBILLUICHHUS.

HmeTh mpeacTaBieHue: 0 GpopMax MCUXUYECKON JEATENBHOCTH, O «IIEJIOCTHOMY IOJe
CO3HaHUS, O MPUHIMIHAATBHOM OTJIMYMN CO3HATEIBHON (PYHKIIMH YEIIOBEUECKOTO MO3Ta ;
00 PMOLIUAX, CO3HAHWUU, BHUMAHHUH, TaMSATH U MBIILICHUH.

JE6: Yenoek u npupoa.
42. Konneniust 6uocdepsl.

3Hath: Ouocdepy Kak 3KOCHCTEMY BBICIIETO paHra; COCTaB U TpaHUIbl Ouocdepsi;
BEIIECTBO JKMBOE, KOCHOE, OMOr€HHOE, OMOKOCHOE; I'€OXMMHYECKHE (PYHKIUU KUBOTO
BEIIIeCTBa; OCHOBHBIE CBOiicTBa O6nochepsl mo B.M.Bepuaackomy.

HmeTh npejcTaBiieHue: 0 OMoreHe3e 1 HOOreHese.

43. Konnenius Hoochepsl.

Hmetp mpencraBieHue: O Hoocepe Kak OO0JIaCTH B3aUMOJCHCTBUS 4YEJOBEKAa H
OpUpOBbl, B Mpefenax KOTOpPOM pa3yMmHas deJoBedecKas MAesTeIbHOCTb CTaHOBUTCS
onpeAensomuM (akToOpoM pa3BUTHUSA; OO0 3BOJIOLUUU TOHATHS «HOOchepa» B Tpylax
O.Jlepya, II. Teitapa ne Hlapaena u B.1.BepHanckoro.

44. KoHnenmus 3K0JI0THH.

VmeTb mpejcTaBieHHME: O MPEIMETHBIX OCHOBAHUAX OSKOJOTHU: OMOAKOJIOTMH U
[J100abHOM HSKOJIOTMH; O CTPYKTYp€ 3KOCHUCTEMBI, BUAAX MPUPOIHBIX SKOCHUCTEM U
OpUHIUNAX (YHKIIMOHUPOBaHMS; 3akoHaxX skojoruu b.Kommonepa.

3HaTh: MOHATUE MUIIEBBIX IIENEN, MUpaMu/l, HAIPaBIECHUS YHEPreTHUYECKUX MOTOKOB B
HKOCHUCTEMAX; MOHATHE HKOJOTHUYECKOT0 KPU3HUCa, II100aIBHOI0 SKOJIOTHYECKOTO KPU3HCa,
OCHOBHBIE HaIPaBJICHUSI MPEOJOJIEHHUS B COLMOKYJIBTYPHBIX MNpPUHIUIAX HoOC(hepsl U
YCTOMYUBOTO PA3BUTHUS.

YMeTh: paznuuaTh OMOTHYECKHE, a0MOTUYECKHUE M AHTPOINOIEHHBIE 3KOJIOTHYECKUE
dakTOphl; OMpeneNsATh BHJ 3arpsA3HEHUs OKpyKaromed cpeiasl (MHTPeIUeHTHOE,
bu3HIecKoe, TeCTPYKTUBHOE), OIEHUBATH €T0 BO3MOYKHBIE TTOCIICICTBHS.

45. deHoMEH YeoBeKa Kak CyIIecTBa TPEXCTOPOHHETO — «OMOCOLNOKYIBTYPHOTOM.
3HaTh: MOHATUS WHAMBHUAA, WHIAUBUAYAIBHOCTH M JIMYHOCTU B OMOCOLMOKYJIBTYPHOU
mojenu yenoBeka (M.C.Koran); coBpeMeHHbIe TPEICTABICHUS O 3/I0pPOBbE U BAJIICOJIOTHH.

HMmeTh npeacTaBlieHne: 0 TyMaHUCTUYECKUX MO3UIUSAX OMOITUKU U COLUATbHON ATHKH.

HE7: OcHoBomnoiararomniasi KOHIEMIHS KOABOIIOIUU MIPUPOJAHBIX CUCTEM U YEJIOBEKA.

46. K03BOJIIOLIMOHHAS CHHEPreTHUYECKas apaJurMa COBPEMEHHOTO €CTeCTBO3HAHMUS.
HMeTh mpeicTaBiIeHHe: O JBYXCTOPOHHEM B3aMMOJEHCTBHM aHTPOITHOTO TPUHIIMIIA H

NPUHIUNA TJI00AJBHOTO HBOJIOIMOHU3MA; O OnochepHOM M HOOCPEepHOM MOAXO0AaX K

OBOJIIOIMHM YEJIOBEKAa W TPUPOIBI; O CHHEPreTHKE — TEOPHH CaMOOPTaHHW3aIUH; O

CaMOOpraHU3alluy B MPUPOTHBIX CHCTEMaX U HEOOXOIUMBIX YCIOBHUSIX CAMOOPTaHU3AINH;

O TpEIMETHBIX OCHOBAaX CHHEPIeTHKH: OCHOBHBIX HJEsIX CHHepreTuku [.XakeHa,




HEPaBHOBECHON TEPMOJMHAMUKHU IJUCCUIIATUBHBIX cUCTEM U CTpyKTyp M.IIpuroxwuna, o
HEJIMHEHHON TUHAMUKE.
47. Ha 5BOJIOLIMOHHO-TUAIIEKTUYECKOM TYTH K IEIOCTHOW KYIbType MH(pOPMAlUOHHO-
00pa30BaTeNbHON IUBUIIN3ALIUH.
ViMeTb  mpeicTaBieHHE: O  COLMAIBHO-DKOJIOTMYECKOM CHHEPreTHUKE  Pa3BUTHUSA
LUBWIN3ALUH B KOHIENLUAX PbIHKA, CTPATErnu, 0€30MaCHOCTH U YCTOWYMBOIO Pa3BUTHUS.
YMeTb: BBIABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH NpOOJeM, BO3HUKAIOUIMX B XOJE
npoeCCHOHATBHON  AEATENbHOCTH; 3a00TUTBCS O KauecTBe KaK CIOCOOHOCTH K
COXpPaHEHHI0O U Ppa3BUTHIO OMOCOLMOKYJIBTYPHOH CYIIHOCTH YEJIOBEKa Ha OCHOBE
OCHOBOIIOJIAraloIEed KOHLETIIMNA KOIBOJIIOLUY IPUPOIHBIX CUCTEM U YEIIOBEKA.




BOITPOCHI AJ1A ITIOATOTOBKHU K 3AYETY.

EcTecTBeHHOHay4YHas U TYMaHUTapHas KyJbTYPHI.
HayuHbI1il MeTOZ, HayKa U ee poJib B }KM3HU 00111eCTBa.
AHTUYHaA KapTUHA MUpa.

['ennonentpuyeckasa cucrema Mupa KonepHuka.
3akoHbl Kemepa.

Kinaccnueckasa Mmexanvnka HbroToHa.

XapakTepHble 4YepThl MeEXaHUYEeCKOU KapTHUHBI MUPa.
JJIeKTpOMarHUuTHas KapTUHA MUPa.

KoHuenuuu aajbHOAEUCTBUSA U OJIU3KOAENCTBUS.
10 CTpyKTypHbIe YPOBHHU OpraHU3alMU MaTEePHUH.

11. 4 Buaa pyHJaMeHTabHbIX B3aUMO/IENCTBHUM.
12.31eMeHTapHbIe YaCTHULbI.

13. CnenuasibHasi TeOpUsl OTHOCUTENbHOCTH A. IMHIITENHA.
14. O61as Teopusi OTHOCUTEJIbHOCTH.

15.'unoTe3a KBaHTOB.

16. [[pyHI MBI KBAHTOBOW MEXaHUKH.

17. YpOBHH XMMUY€CKOI'0 3HAHHUS.

18. YyeHue o cocTaBe BellleCTBa.

19. 3aKOH KpaTHbIX OTHOLLIEHUH.

20. 3akoH ABorazpo.

21. [lpyHUMII BO3pACTaHUS SHTPOIHUH.

22.CTtpoeHue 3eMJU.

23. MoJsieKy/IIpHBIY YPOBEHb OPraHU3alL X )KUBOTO
24. Teopus 3BOJIOLIMY OPTaHUYECKOT'O MUPpa.

25. T'unoTesbl NPOUCXOXK/AEHUS XKU3HMU.

26. OCHOBHbIE NI0JIOKEHHU TEOPUU IBOJIOLUH.

27. HykJienHOBbIE KUCJIOThI U TeHETUYECKUU KO/,
28.YesioBeK- peHOMEH NPUPO/IbI.

29. Buocdepa.

30. @opMupoBaHUe HOOCHEPHI.

31.IIpeosiosieHHE 3KOJIOTHYECKON KaTaCTPOPHhI.

O ONUT AW



