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@OHJ OLEHOYHBIX CPEACTB MO JIUCHUIUIMHE «KOHIEeNINM COBPEMEHHOTO €CTECTBO3HAHUS
BKJIIOYACT BCE BHUJIbI OLICHOYHBIX CPEACTB, MO3BOJISIONIMX IPOKOHTPOJIHUPOBATH OCBOCHHUE
oOyuaroumMucs npodecCuoHaIbHBIX, 00IIenpo(ecCHOHANBHBIX U TPO(EeCCHOHATBLHBIX KOMIETCHIIUN,
npeaycMoTpeHHbIX DenepalibHbIM — 00pa30BaTEIbHBIM  CTAaHAAPTOM BBICHIETO 00pa3oBaHUs IO
HarpasieHuto nmoaroroBku 03.03.02  ®dusuka (kpamdukanus «bakanaBpy») u paboueld mporpaMMoin
TUCHUTUTUHBI « KOHILIeNIMY COBPEMEHHOTO €CTECTBO3ZHAHUSY.

Ha3nauenue poHIa OLIEHOYHBIX CPEIACTB

®onp oneHouHBIX cpenctB (POC) coctaBnsiercs B coorBeTcTBUU ¢ TpeboBanusmu OI'OC BO
JUIS TPOBENCHHUS TPOMEKYTOYHOM arrectanuu oOyvarommxcs mo aucuuiuimHe «KoHuenuun
COBPEMEHHOTO €CTECTBO3HAHMS» HAa COOTBETCTBHE WX YYEOHBIX JIOCTHDKEHUW IMOATAITHBIM
TpeOOBaHUSIM COOTBETCTBYIOLIEH OCHOBHOI mpodeccnoHanbHOM 00pa3oBaTeNbHOM IPOrpaMMBI
(OIIOII). @OC siBnsieTcst COCTaBHOM YacThIO paboyei MporpaMMbl TUCIUILIHHEI.

@DOHJT OLIEHOYHBIX CPEACTB AJI MPOBEACHUSI MPOMEKYTOUHOM aTTecTalui OO0ydaroluXxcs Mo
mucuurnHe  «KOHIENnuMu COBPEMEHHOTO  €CTECTBO3HAHUS» BKIIOYAeT B ce0s:  TepeuyeHb
KOMIIETEHIIMI C yKa3aHueMm dTanoB ux (opmupoBanus B mpouecce ocBoeHus OIIOII; ommcanue
MOKa3aTejIe W KPUTEPHEB OICHUBAHUS KOMIICTCHIMH Ha PA3JIMYHBIX 3Tanax ux (OPMUPOBAHUSA,
OIMCaHUe IIKaJl OLICHWBAHUS; TUIIOBbIE KOHTPOJIbHBIEC 3a/I1aHUsl WIM WHBIE MaTepuaibl, HEOOXOAUMbIE
JUTsl OLIEHKH 3HAHWUW, YMEHHM, HaBBIKOB U (WJIM) OMBITA JEATEIBHOCTH, XapaKTEPHU3YIOUIUX OSTaIlbl
dbopmupoBanus kKommneTeHnuii B mpomecce ocBoenus OIIOIl; wmeroauueckue MmaTepuansbl,
OTpeeNAIoNIe TPOLEypbl OLICHUBAHUSI 3HAHWM, YMEHUHN, HABBIKOB M (MJIM) ONBITA JEATEIHLHOCTH,
XapaKTepU3YIOIINX ATaIbl JOPMUPOBAHUS KOMIIETCHIIUH.

@DOH/T OLIEHOYHBIX CPEJICTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHHBAHWS:

- BAIUAHOCTHU: OOBEKTHI OIICHKH JIOJKHBI COOTBETCTBOBAThH MOCTABJICHHBIM IIEJIIM 00Y4YEHHUS;

- HAQJACKHOCTU: WCIOJIH30BAHUE EAMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS OLCHUBAHUS
JIOCTHIKCHMH;

- O0BEKTUBHOCTHU: PA3HBIC CTYICHTHI JOKHBI UMETh PaBHBIE BOBMOXKHOCTH JTIOOUTHCS ycIexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBaMu POC sABASAIOTCS:

- TpeJAMETHas HaNpaBJIEHHOCTh (COOTBETCTBUE TMPEAMETY U3YUYEHUS KOHKPETHOM ydeOHO
JUCITUTITUHBI);

- couepkaHue (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX €IMHHII,
TEOPETUYECKON U MPAKTHUUYECKOMN COCTABIAIOMNX YUYeOHON NUCIUTUINHEI);
- 00BbeM (KOJIMYECTBEHHBIN COCTAaB OLIEHOYHBIX CpeacTB, BXosaux B DOC);

- KauecTBO oleHOYHbIX cpenactB u ®OC B 1enoMm, obecreynBaroiiee MONy4eHne OOBEKTHUBHBIX U
JIOCTOBEPHBIX PE3YJIbTATOB MPH MPOBEJICHUU KOHTPOJIS C PA3IMUYHBIMU HEISIMHU.

o0pa3yromux cojaepKaHue

LIEPEYEHHh KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJBbHOM ITPOI'PAMMBI
1.1 Ilepeyens popmMupyeMbIX KOMIIETEH NI

Kon HanmeHnoBanue WNHnukaTop noctrukeHus B pesynprare ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JMCHUIUIMHBI 00yYaromuncs
1005051 (3aKpenyienHsill 3a OUCYUNTUHOLL) OJIKEH
YK-1 Crniocoben VK-1.1. Ananusupyer 3agauy, 3HaTh: AHanu3upoBaTh

OCYIIECTBIIATh BbIJeNIAA ee 0a30BbIe Bajady, BBIIENsAs ee 0a30Bble
TIOHCK, cocrapJstoniie. OcymecTBiseT COCTaBJISAIOLIHE
KPUTHYECKHUU JEKOMIIO3HIIHIO Ymeth: OcymecTBIsATh MOUCK
aHaJIu3 U CUHTE3 3aJ1auH. mHQOpMaUM IS pelIeHus
uHpopManuy, VK-1.2. HaxouT ¥ KpUTUYECKH  [TOCTABJIEHHOM 3a1a4u 10|
IIPUMEHSATH aHAIM3UpPyeT HHPOPMALUIO, [Pa3IMYHBIM TUIIAM 3aIIPOCOB
CHCTEMHBIN MOAX0]T | HEOOXOIUMYIO ISl PELICHUS Bnamers: Ilpm  o6pabotke




JUIS pellieHus MOCTaBJICHHOM 3a/1a4H. nH(pOpMalUKd OTIUYaeT (aKThl

IIOCTaBJICHHBIX VYK-1.3. PaccmarpuBaet OT MHEHMH, WHTEpIIpeTalui,

3a1a4 pa3UYHbIC BAPHAHTHI PELLICHUS OLIEHOK, bopmupyerT
3aJ1auu, OLICHUBAsl UX JOCTOMHCTBA |COOCTBEHHBIE MHEHUs y
u CYX/I€HUs, apTyMEHTUPYET CBOH
HEJOCTaTKH. BBIBOJIbI U TOUKY 3PEHUS

VYK-1.4. I'paMmOTHO, JIOTUYHO,
apryMEHTHPOBAaHHO (hOpMUpYET
COOCTBEHHBIE CYXKICHHS U
OLIEHKH.

Otnuvaer GakThl OT MHCHHH,
HMHTEpIIpETalui, OLEHOK U T.J. B
pacCcyXJIeHUIX IPYTUX
Y4aCTHUKOB

JEeSATEIbHOCTH.

VYK-1.5. Onpenensier 1 OLEHUBAET
MPAaKTUYECKUE TOCIEACTBUSA
BO3MOXKHbBIX PEIICHUN 3aJauH.

1.2 3TAIIBI ®OPMHAPOBAHUS KOMIIETEHIIUIA

Ne TeMBI Tema (pa3jaes TeopeTHYeCKOro 00y4eHusi) TUCHUIIHHbBI

EcTecTBeHHO-HAy4YHasl U T'yMaHUTapHAsl KYJIbTYpPBI

EcTtecTBO3HAHUE 1 MaTeMaTHUKaA

Haquble PEBOJIIOLNMH B KOHICTITYAJIbHBIX

KocMomoruueckne KOHICTIINHN

XHUMHUYECKHE KOHIIEIIINU

KonnenryanbHoe cojiepkaHue HayK o 3emiie

buonornyeckne KOHIEIIUN

AHTpPONIOJIOTHYECKUE KOHIIETIIIUN

OO |INO OB W|IN|F

Yenosek Bo BecenenHoii (MHTErpalibHbIE KOHIICTIIIHH)

[EY
o

ITanOopama ecTeCcTBO3HaHHUS

Ilepeyenb KOMIETEHIUI ¢ YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUA B IIPOLIECCE OCBOCHUA
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

Kon Jranbl (OPMUPOBAHUSA KOMIIETEHI U (TeMbI IMCHUIJINH)
KOMIIETeHI[U U

1 2 3 4 5 6 7 8 9 10

YK-1. + + + + + + + + + +

ILOIMMUCAHUE MOKA3ATEJIEM 1 KPUTEPUEB OIIEHUBAHUS KOMIIETEHIIUM HA
PA3JIMYHBIX OTAITAX UX @OPMUPOBAHUS, OITMCAHUE HIKAJI OHEHUBAHUS
2.1 CTpykTypa (poHIAa OLEHOYHBIX CPEACTB I TEKYILIEero KOHTPOJISI U MPOMEKYTOYHOI
arTrecTauMu

No Tembl | KO KOHTPOIHPYEMOH HauMeHoBaHM€e OIICHOYHOTO CPEJICTBA
KOMIIETEHIINH WUIIH €€ TEKYIIHH KOHTPOJIb MIPOMEXKYTOTHAS
yacTu aTTecTalus

1 YK-1 -TecToBBIE 3aJaHNA; 3adeTHBIC BOIPOCHI

-BOIIPOCHI JIJIsl OOCYKICHHUS;




-3aIa4u.

VK-1

-TecToBble 3a1aHus;
-BOIIPOCHI JIJIsl OOCYKICHHUS;
-3a71a4H.

3adeTHBIE BOIIPOCHI

VK-1

-TecToBbIe 3a1aHUS;
-BOTIPOCHI JIJIs1 0OCYKIACHUS;
-3aJ1a4u.

3aueTHbIEe BOIPOCHI

VK-1

-TecToBbIe 3a1aHus;
-BOIIPOCHI JIJIsl OOCYKICHHUS;
-3a7a4H.

3adeTHBIE BOIIPOCHI

YK-1

-TecToBbIe 3a1aHUS;
-BOTIPOCHI JIJIs1 0OCYKICHUS;
-3aJ1a4u.

3aueTHbIE BOIPOCHI

YK-1

-TecToBbIe 3a7aHUS;
-BOIIPOCHI JIJIsl OOCYKICHWS;
-3a/1a4H.

3aueTHbBIE BOIIPOCHI

YK-1

-TectoBbIC 3aJaHuAd,
-BOITIPOCHI JIA O6CY)KI[€HI/I$[;
-3aJla4yu.

3aueTHbBIE BOIIPOCHI

YK-1

-TecToBbIe 3aMaHUS;
-BOIIPOCHI JIJ151 OOCYKICHHUS;
-3aJIa4H.

3aueTHbIEe BOMPOCHI

YK-1

-TecToBbIe 3a1aHu;
-BOIIPOCHI JIJIsl OOCYKICHWS;
-3a1a4H.

3aueTHBIE BOIIPOCHI
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YK-1

-TecToBbIe 3aMaHUS;
-BOTIPOCHI JI7Is1 OOCYKICHHUS;
-3aJIa4H.

3aueTHbIe BOMPOCHI

2.2 KPUTEPUM OLIEHUBAHWSA KOMIIETEHIIUA HA PA3JIMYHBIX DTAIIAX UX
OOPMHUPOBAHMUA ITO BUJAM OHEHOYHBIX CPEJICTB

Ne | HanmeHnoBanue XapaKkTepUCTUKA OLIECHOYHOIO CPEJICTBA IIpencraBnenue
I/l | OLIEHOYHOI'O OLICHOYHOT O
CpeacTBa cpezacTBa B oHe
YCTHBIE OLIEHOYHBLIE CPEJICTBA
1 | CobecenoBanue, CpencTBo KOHTpOJISL, OpPraHU30BaHHOE KaK Bompocel o
YCTHBIN OIpOC crerranbHas Oecesia MpernoaaBaTes C TeMaM/paszenam
00yyYaroImuMcs Ha TEMbI, CBS3aHHBIE C U3y4aeMOn M CLUTUTMHBI
JTUCIUIUIMHOM, U paCCYMTAHHOE HA BBISICHEHHE
o0beMa 3HaHHUH 00y4aroIIerocs Mo ONpeeIEHHOMY
pasneny, TeMe, mpobaemMe u T.11.
2 Komnoksuym CpencTBo KOHTPOJISI yCBOCHUS y4eOHOTO Bomnpocs! o
MaTepuasa TEMBbI, pa3Jesia Wik pa3JesioB TeMam/paszzienam
JUCIUIUIMHBI, OPraHU30BaHHOE KaK yueOHOe JUCLUILTAHBI
3aHSATHE B BUJE cOOeceI0BaHMs MTPETI01aBaTels C
00yJaronuMucs
3 | Hoknax, coobmenne | [IpoayKT caMOCTOSATENBbHOM paboThI Tembl 1OKIIa0B,

oOydJaromierocs, mpeACTaBIsIONUN OO0
MyOJIUYHOE BBICTYTUICHUE TI0 IPEICTABICHUIO
MOJIYYCHHBIX PE3yJIbTATOB PEIICHUS OTPECIICHHOM
yueOHO-TIPaKTHUECKON, Y4eOHO-

COOOIIEHUI




‘ HCCIEA0BATEIbCKON WIIM HAYYHOU TEMBbI

[TMCBMEHHBIE OLIEHOYHBIE CPEJICTBA

4 | Pedepar ITpoxykT caMoCTOSTENHLHON pabOTHI CTYACHTA, Temsl pedepaToB
MIPEACTABISAIOMNI cO00H KPaTKOE H3JI0KEHUE B
MUCHbMEHHOM BHJIE MOJyYSHHBIX PE3yJIbTaTOB
TEOPETHYECKOTO aHaJIN3a ONPEIeICHHON HayYHOU
(yueOHoO-HcCIe0BaTeIbCKOM ) TEMBI, T1I€ aBTOP
PacKpbIBaeT CyTh UCCIIETyEeMOM MPOOIEMBI,
MPUBOAMT PA3TIMYHBIC TOUKH 3PEHHSI, a TAKKE
COOCTBEHHBIE B3IJIsI/IbI HA HEeE.

5 | Tecr Cucrema cTaHJapTU3UPOBAHHBIX 3aaHUH, @DOHJ| TECTOBBIX
MIO3BOJISAIONIAsT aBTOMAaTH3HPOBATh MIPOLEAYPY 3aaHui
HU3MEPEHUS YPOBHS 3HAHUM U YMEHUU
o0yyJaromierocs.

6 | KoutponpHas padota | CpeacTBo MpoBEpKH YMEHHUH TPUMEHSITH Kommekr
NOJTy4YEHHbIC 3HAaHHS JJIS PELICHUS 3a/1a4 KOHTPOJIBHBIX
OTIPEJICIIEHHOTO THIIA TI0 TEME WIIN pa3Ielry 3aJJaHui 110

BapuaHTaM

7 | 3amaua OTO CPENCTBO PACKPHITHS CBA3M MEX/ly JaHHBIMM U | 3a/1aHus 110

MCKOMBIM, 33JJaHHbIC YCIIOBHEM 33/1a4H, HA OCHOBE | 3a/1a4aM

4€ro Haao BbI6paTB, a 3aTEM BBIIIOJIHUTH HeﬁCTBHH,

BOIIPOC 3aJ1a9u

B TOM YHCJIC aqu)MeTHqGCKHG, n aaTb OTBET HaA

A) KPUTEPUH U IIIKAJIA OHEHUBAHHUSA OTBETOB HA YCTHBIE BOITPOCHI

Ne i/t

Kputepun orieHnBaHus

KonnuectBo
0aJUIOB

OueHka/3auer

1) MOJTHO M apTYMEHTHPOBAHO OTBEUYAET IO COJCPIKAHHIO
3a/1aHUS;

2) oOHapyKUBaeT MOHUMaHKUE MaTepHrala, MOXKET 000OCHOBATh
CBOH CY)K)IGHI/ISI, HpI/IMCHI/ITI) 3HAHUS Ha HpaKTI/IKC, HpI/IBGCTI/I
HEOOXO0IMMBIE TIPUMEPHI HE TOJIBKO 110 YYEOHUKY, HO U
CaMOCTOSITENIEHO COCTaBJIEH-HEIE,

3) u3yaraer Marepua MmocieI0BaTeIbHO U MPABHIBHO.
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OTJIMYHO

CTYJIEHT J1a€T OTBET, YJOBJIETBOPSAIOIINN TEM K€
TpeOOBaHUAM, YTO U JUIS OLIEHKH «5», HO JA0MycKaeT 1-2
OIIMOKHU, KOTOPBIE CaM K€ UCTPaBJIsieT.

XOpOLIO

CTYJIEHT OOHapy>KMBAET 3HAHNE U TIOHUMaHUE OCHOBHBIX
ITOJIOKEHHUH TAaHHOTO 3aJaHMus, HO:

1) u3naraer maTepuall HETOJIHO U JOMYCKAeT HETOYHOCTH B
OTpeIeJICHUN TTOHATHH WU (POPMYJIMPOBKE MPABUIT;

2) HE YMeeT IOCTaTOYHO TTyOO0KO U TOKa3aTeNbHO
000CHOBATh CBOU CY>KJICHHS M IIPUBECTH CBOH IMPUMEPHI,
3) u3naraet MaTepuall HEMOCIeI0BATEIbHO U I0ITyCKAET
OLINOKHU

YIOBJIETBOPH-
TEJIBHO

CTYJIEHT OOHapy>KMBaeT HE3HAHNE OTBETA Ha
COOTBETCTBYIOIIIEE 3aJJaHHE, TOMYCKAaeT OLINOKHU B
(bOopMyIIMPOBKE ONPENCICHIUN U TPABIII, HCKAXKAIOIIINE UX
CMBICT, OECIIOPSAOYHO U HEYBEPEHHO M3JIaraeT Ma-Tepuan,
OTMEYAIOTCSl TAKUE HEJIOCTATKU B MOJArOTOBKE CTYECHTA,
KOTOPBIE SIBJISIIOTCS CEPhE3HBIM MPEMSITCTBUEM K YCIEIIHOMY

Hey0BJIe-
TBOPUTEIHHO




‘ OBJIAICHUTIO TTOCJICAYIOIHNM MAaTCpHUaAJIOM ‘ ‘

b) KPUTEPUU U NIKAJIA ONEHUBAHUSA PE3YJIIBTATOB TECTUPOBAHUA

Ne /i TCCTOBBIC HOPMBI: % IIpaBHUJIBHEIX OTBETOB KonuuectBo 6axioB

90-100 % 9-10

80-89% 7-8

70-79% 5-6

50-59% 3-4

50-59% 1-2

menee 50% 0

B) KPUTEPUU N NIKAJIA ONEHUBAHUSA PE3YJIBTATOB PEHIEHUA 3AJTIAY

Ne
/o

Kputepuu onennBanus KonnuecTBo
0aioB

1

[TostHOE BepHOE pelieHue. B 1ornueckom paccyKI€HUH U PEILICHUU HET 9-10
omuOOK, 3a/1a4a peuieHa pauuoHaIbHBIM criocoboMm. [TomyyeH nmpaBuIbHBIN
OTBeT. SICHO onucaH cnocod pereHus

Bepnoe pemienue, Ho UMEIOTCSI HEOONIBIITNE HEJAOYETHI, B II€JIOM HE BIHsomue | 7-8
Ha pelleHHe, TaKue Kak HeOObIIIe JOTHYECKHE MPOIYCKHU, HE CBSI3aHHBIE C
OCHOBHOI1 nieelt perenwus. Pemenre oopMIIeHO He BIIOJTHE aKKypaTHO, HO
3TO HE MEIIAET IOHUMAHUIO PELICHUS.

Pemienue B 1ienom BepHoe. B ornueckoM paccykKJIeHUU U pelieHUH HeT 5-6
CYLIECTBEHHBIX OIIMOOK, HO 3aj[aya perieHa HeONTUMAIBHBIM CIIOCOOOM MITH
JIOIYIIEHO He OoJiee ABYX He3HAYMTENbHbIX olIMOO0K. B pabote
IPUCYTCTBYIOT apupMeTHIecKas omnOKa, MEXaHUYEeCKasi OIIMOKa WK ONHCKa
IIPY NIEPENMCHIBAHUY BBIKJIAJJOK WJIM OTBETA, HE UCKA3UBLINE YKOHOMHUYECKOE
COJICpKAHUE OTBETA.

B noruyeckom paccyk1eHUU U PELIeHUH HEeT OLIMOO0K, HO JIONYyIleHa 3-4
CylIecTBEHHasl OIMOKAa B MaTeMAaTHYECKHUX pacueTax. [Ipu oObsicHeHNN
CJIO’KHOTO SKOHOMHUYECKOTO SIBJICHUS yKa3aHbl HE BCE CYIIECTBEHHbIE
(dakTopbl

HNmerotcsa CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM PacCCyKJACHUU U B pCHICHUU. 2
PaccunranHoe 3HaYCHHE HCKOMOM BEIMYMHEI HCKAXKaeT SKOHOMUYECKOE
COJACPpKaHUC OTBCTA. I[OKaBaHLI BCIIOMOTaTCIIbHBIC YTBCPIKACHU,
noMoraroume B pCuICHMUU 3a1a49u.

PaccMoTpeHs! oTAeNbHbIE CIyYau IPU OTCYTCTBUU pelieHus. OTCyTCTByeT 1
OKOHYATEJIbHBIN YMCIICHHBIA OTBET (€CJIU OH IIPETyCMOTPEH B 3a/a4e).
IIpaBuiIBHBIN OTBET yrajaH, a BEICTPOCHHOE MO/ HETO PELIEHUE -
0€30CHOBATEIHHO

7

Pemenne HCBCPHOC UJIK OTCYTCTBYCT 0

I') KPUTEPUU N HIKAJIA OHEHUBAHUSA PE@PEPATOB

No

/1

Kputepuu onieHnBanus KomunuectBo
OaJUIOB

1

BrImosrHeHBI Bee TpeOOBaHMS K HAIMMCAHUIO U 3aluTe pedepara: obo3nayena | 9-10
npoOemMa U 000CHOBaHa €€ aKTYalbHOCTb, C/ICIaH KPATKHii aHAITU3
pa3IMYHBIX TOYEK 3pEHUS Ha PaCCMATPUBAEMYIO MPOOJIEMY U JIOTHYHO
U3JI0’KeHA COOCTBEHHAS MO3HUIHS, C(HOPMY-THPOBAHBI BHIBOIbI, TEMA
PacKphITa MOJHOCTHIO, BhIIEpKaH 00BEM, COOII0ICHBI TPEOOBAHMS K
BHCIIHCMY Oq)OpM.HeHI/IIO, JAaHbl IPABUJIBHBIC OTBCTHI HA JOIMOJIHUTCIILHBIC
BOTIPOCHI

OcHoBHBIE TpeOoBaHMsI K pedepaTy M €ro 3alIUTe BHIIOIHEHbI, HO IPU 3TOM 7-8




JIOIYIIEHBI HEJ0YeThl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUN
MaTepualia; OTCyTCTBYET JOIHYECKas IIOCIIeI0BaTeIbHOCTD B CY)KJCHUSX; HE
BbIJIEpKaH 00beM pedepaTa; UMEIOTCS YIYIIeHUs B 0)OPMIICHUH; HA
JIONOJTHUTEIIbHBIC

BOIPOCHI ITPH 3aLIUTE AAHBI HEMIOIHBIC OTBETHI.

HmeroTcs cylecTBeHHbIE OTCTYIUIEHUS OT TpeOoBaHMil K pedepupoBanuto. B
YaCTHOCTH: TeMa OCBEI[EHA JIUIITh YaCTUIHO; JO-TyIIEHBI (DAKTHYECKHE
OIIMOKY B coJiep:kaHuu pedepara WiM MpU OTBETE HA TOTOJIHUTEIbHBIC
BOIPOCHI

4-6

Tema ocBOeHa JHIIIb YACTUYHO; TOMYLICHBI TpyOble OMHUOKU B COEPKAHUU
pedepara WM pyu OTBETE HA JOMOJHUTETHHBIC BOIPOCH]; BO BPEMS 3alTUTHI
OTCYTCTBYET BBIBOJI.

1-3

Tema pedepara He pacKpbITa, 0OHAPYKUBACTCS CYIIECTBEHHOE HETIOHUMAHHE
IPOOJIEMBI

) KPUTEPUH U HIKAJIA OHEHUBAHMUA KOHTPOJIBHBIX PABOT

Ne
n/a

Kpurepuu onienuBanus

KonnuectBo
OaJUIOB

1

AOGCOIIOTHOE TOHUMaHKUE CyTH BOIIPOCOB, 0€3yKOPU3HEHHOE 3HAHUE
OCHOBHBIX MTOHSATHI M MOJ0KEHHH, JIOTHYECKH U JIEKCHYECKU TPaMOTHO
H3JI0KCHHBIC, COACPIKATCIIbHBIC, API'YMCHTHUPOBAHHLIC U NCUCPIILIBAIOIINC
OTBETEHI

19-20

Fny6oxoe TBEPAOC 3HAHNC OCHOBHBIX MOHATHU U MOJ0KEHHUH T10 BOIIpOCaMm,
CTPYKTYPHUPOBAHHELIC, MMOCJICAOBATCIbHBIC, ITIOJIHBIC, ITPABHUJILHBIC OTBCTHI

17-18

FHY6OKI/IG 3HAHUA MaTepHrajia, IpaBUJIbHOC TIOHUMAHUC CYTU BO-
IMPOCOB, 3HAHUC OCHOBHBIX MMOHATHH U IIOJIOKEHHH 110 BOIIpOCaM,
COACPIKATCIIbHBIC, ITOJIHBIC 1 KOHKPCTHBIC OTBCT Ha BOIIPOCHI. Hanuuue
HCCYHICCTBCHHBIX MJIM TCXHUYCCKHX omuboK

15-16

TBepaple, JOCTATOYHO MOJIHBIC 3HAHUS, XOPOIlIee TOHUMAaHUE CYTH BOIIPOCOB,
MMpaBUJIbHBIC OTBETHEI HA BOIIPOCHI, MUHUMAJIbHOC KOJIUYCCTBO HeTO‘{HOCTeﬁ,
HeOpexHoe oopmiieHne

13-14

TBepI[BIC, HO HCIOCTATOYHO IMOJIHBIC 3HAHU, 110 CyTH BEPHOC ITIOHUMAHUEC
BOIPOCOB, B I1€JIOM IIPAaBHIIbHBIE OTBETHI HA BOMPOCHI, HAJTMYKE HETOYHOCTEH,
HeOpekHOe 0popMIIEHUE

11-12

OO1ume 3HaHUS, HEAOCTATOUHOE TOHMMAaHKE CYTH BOIIPOCOB, HAa-JTHYHUE
00JIBIIOTO YKcIa HETOYHOCTEH, HeOpexHoe opopMIIeHHE

9-10

OTHOocUTEIbHBIC 3HAHUS, HATUYHE OMUOO0K, HEOpe:KHOE 0hOpMIICHHE

5-8

[ToBepxHOCTHBIE 3HAHMSI, HATMYUE TPYOBIX OLIMOOK, OTCYTCTBUE JIOTUKU
U3JI0KEHUS MaTepualla

1-4

OTCYTCTBI/IC OTBCTA, AaH OTBCT Ha APYIrUe BOIIPOCHI, CIIMCBIBAHNUEC B XOJC
BBITIOJTHEHU A pa6OTI)I, HaJInM4ue Ha pa60qu MECTC TEX-HUYCCKUX CPEACTB, B
TOM 4HUCJIC Teﬂe(bOHa

III TUITIOBBIE KOHTPOJIBHBIE 3A/IAHUS NJIN UHBIE MATEPUAJIBI,

HAOBXOJIUMBIE JJIsI OEHKHW 3HAHU, YMEHUI, HABBIKOB,
XAPAKTEPHU3YIOIUX DTATIBI ®OPMHUPOBAHUS KOMIIETEHIIMM B ITPOIIECCE
OCOBEHMSA OBPA30OBATEJBHOM ITPOT'PAMMBbBI

1.1. Kniouesvim nouamusim npeomema «xypca «Konyenyuu coepemennoco ecmecmeosHanusy,
VKA3AHHBIM 8 N1e801l KOJIOHKe, no0bepume coomeemcmsyrowue um onpeoeieHus, npueedeHHvle 8 npagoll

KOJIOHKE.
1. Konuenmus. A. Osnavaer Oojee BBICOKHH YpPOBEHb YHHBEPCAIBHOCTH T
2. TpaHCIUCIMIIIIMHAPHOCTD. | CPABHEHHIO ¢ MEKIUCITUIIIIMHAPHON KOOTIEpAIEH.

3. EcrecTBO3HaHuUE. b. Baxuedmui 3J€MEHT JyXOBHOM KYyJIbTyphl. bykBabr



Hayxa. O3HayaeT 3HaHue. llenblo M BBICHIEN LIEHHOCTBIO SBIISIETCS ITOW(
Mopenu. HUCTUHBI O SIBJCHUSX M 3aKOHAX OKPY’KAIOIIETO HAC MUpa HEXHBO
JKUBOM U COIMANIbHON MaTepuu, O POJId M MpelHa3HayeHun YesaoBet
Ha 3emuie u B Kocmoce.

B. OcHoBomnonaratomasi uaesi, CUCTeMa B3I[IAJ0B IO TOMY WJ
HWHOMY BOIIPOCY, SBJICHHIO.

I «Cypporarb», 00pa3upl, MNpeACTaBIEHUS O  HHX,
3aMEHSIOIIME B KOHCTPYKTUBHO-TEOPETUUECKUX U IMIUPUUECKUX
HCCJIEIOBAHUSIX pPeaibHble O0BEKTHI, ABJICHUS U MPOLIECCHI.

. Hayka o siBIeHUsIX W 3aKOHAX MPHUPO/Ibl, HAMPABICHUS Ha MOM(
CYLIHOCTH NPUPOJIbI; COBOKYIHOCTb HAyK O MPHUPOAE, B3SITas K¢
nenasi.

1.2. Knouegblm NOHAMUAM UHMENIEKMYANbHOU KYJIbMYpobl JUYHOCMU, VKA3AHHBLIM 6 1e60U KOJIOHKE,
noobepume coomeemcmeaylowue um Kpamkue XapaKkmepucmuru, npugeoeHnbsle 8 Npagou KOJ0HKe.

1. WHTennexr. A. PanyonanbHoe (pa3yMHOE) MO3HaHME MHpa, 3a/arOLI¢
2 Kynerypa. «palMOHAJIBHOCTH B JCHCTBUNY.

3 JIn4HOCTS. b. B akTHMBHOM cO3MJaTeNbHOM IIJJaHE HOTPEOHOCTh
4. Wudopmanusi. CIOCOOHOCTh TBOPUTH COBEPIICHCTBA B CAMBIX HECXOXKF
5 TBopuecTso. CUTyalLUsIX, CAMOIIOPOXKACHHUE IEHHOCTEH.

B. B camom 00111eM cMbICiie COBOKYITHOCTh MaT€pUaJIbHBIX
JYXOBHBIX LICHHOCTEM.

I'' B camMOM IMPOKOM CMBICIIE IIOHATHS OIPEIECICHH:
ynopsioueHHas ¢opma B3aUMOJEHCTBUS MEXIY OOBEKTav
Wi cyObektamu (McclenoBaTelsiMi) U OOBEKTaMH, Me]
OpPraHU30BaHHOCTHU CHCTEM, crocob KOMMYHHMKaIY
CyOBEKTOB.

A. B camom oOmem cMbIcI€  COLMOKYJIBTYPHBL
COLIMOIICUXOJIOTMYECKUN UHAUBHI.

1.3. Bce ceemenmbl UHMENIEKMYAibHOU Cc@hepbl KYIbmypbl ORUPAIOMCA HA KOONEpamusHoe
gzaumooelicmeue «3HaHuA» U «payuoHarvHocmu 6 oeticmeuuy. Ceemenmam UHMENIEKMYATbHOU
KYIbmypbl, YKA3AHHLIM 6 Jle60l KONOHKe, nodbepume Kpamkue Xapaxmepucmuku Uux CO80KYNHO20
UCMOPUYECK020 00bemMa 3HaAHUU, NPUBEOEHHble 8 NPABOLl KOJIOHKE.

1. I'ymanuTapHas A. CoOBOKYyNHbIM HCTOpUYECKH 00BEM 3HaHUA ¢uiIocopu

KyJIBTYpa. pEUTHOBEIEHUS, KYJIBTYpPOJOTHH, IOPUCHPYACHIINH, OJTUKU
2. EcrectBeHHO- JCTETUKHU, UCKYCCTBOBEICHUS U JPYTUX 'YMaHUTAPHBIX HAYK.

Hayy4Has KyJIbTypa. Bb. CoBokynHbIi HcTOpUYeCKUl 00BEM 3HAaHUS O MacTepCTB
3. WudopmannoHHo- | pemeciax, MallMHAaX, NpuOOpax M ammaparax, O (U3NYECKH

KOMMYHHUKaTHBHAS XAMHAYECKHX, TEOJIOTUIECKUX, OMOJIOTUIECKUX U HH()OPMAIOHHb
KyJbTypa. TEXHOJIOTUSX; 00 3BOJIIOLMOHHO-TEXHOJIOTHYECKON MOJIEpHU3AIY
4. ConnanpHo- Bcex chep IKOHOMHUKH.

HKOHOMHYECKAs KYJIbTYpa. B. CoBokynHbIif HCTOpUYECKUH OOBEM 3HAaHUS ECTECTBEHHb
5. Texnonornueckass | Hayk 0 MHKpPO- MaKpo- U MeramHMpax, O B3aUMOJEUCTBUU ObITUS
KyJbTypa. NpUPOJOH, O 3aKOHaX HOOreHe3a — MpeBpalleHust Ouocepbl

HOoOoChepy.

I'. CoBokymnHbIi HCTOpUYECKHI O0BEM 3HAHHS COLIMOJIOTH
MOJINTOJIOTUM U DKOHOMHKH, (PUHAHCOB W KpeauTa, Ou3Heca
COLIMAIbHO-3KOHOMUYECKOTO TUIAHUPOBAHUS, PBIHKOB U TOPTOBI
MpeANpPUHUMATEIbCTBA U KOMMEPIUH, PEKJIaMbl, KOPIIOPATHUBHC
KyJnbTypsl U PR.

J. CoOBOKyIHBIH HMCTOPUYECKUA OOBEM 3HAHUS MaTEeMaTHUK
SI3BIKO3HAHMSI U WH(MOPMATHKYU, TPAAUIUNA M WHHOBAIMHA B cdef
o0Opa3oBaHMs, TBOpPYECTBA B CO3JaHMM U PA3BUTUU 3HAKOBC




\ (cuMBOIBHOM) U 00pa3HON CHCTEMBI HH(MOPMAITUH.

1.4. Bvibepume 6epHbvle CyxHCOeHUs O 83AUMOOMHOULEHUAX eCMEeCMBEeHHOHAYYHOU U 2YMAHUMAPHOU
KYIbmyp:

A. EcrecTBEeHHOHay4Has U T'yMaHUTapHas KyJbTypbl — OCHOBHBIE YacTH €JUHOIO LEJIOro, MMEET
MECTO MX B3aMMOCBS3b U B3aUMOJICUCTBHE.

b. IlporuBornocraBicHuE €CTECTBEHHOHAYYHON M I'YMAaHMTAPHOM KYJIBTYP NPUBOJIUT K IOSBIICHUIO
aHTHHAYYHBIX HACTPOEHUH U CIIOCOOCTBYET PACLIBETY IICEBIOHAYKH.

B. Pemmth robGanbHble MPOOIEMBI UEIOBEYECTBA MOXHO TOJBKO HAa OCHOBE TI'yMaHHTapHON
KYJIBTYDBI.

I'. EcrecTBeHHOHay4Hass M I'yMaHUTapHasl KyJbTypbl TaK pa3AeiieHbl, UTO MPEICTABUTENIN OJHON U3
HUX HE OHMMAIOT IPEJICTABUTENEH IPYroi.

1.5. Kniouesvie nowamus HAy4HO20 Memood, YKA3aHHble HUdce, cepynnupyiume Ha 06e 2pynnvl
amnupudeckux (1) u meopemuuecxkux (2) memooos.

A. Habmonenwue. bB. A6ctparupoBanue. B. Ananus. I'. CpaBHeHue.

. Konkperuzauus. E. Unayknus. K. Henykuus. 3. O6061eHue.

. Cunres. K.OMmnupuueckoe monenuponanue. JI. Uneanuzauus.

M. ®opmanuzanus. H.Teopetuueckoe monenupoanue. Q. Onucanue.

I1. Uzmepenue. P. Dxcniepument. C. CucremaTu3zanus.

1.6. Ycemanosume coomeemcmeue medcoy onpeoeieHuem Memood HAYYHO20 NO3HAHUS U CAMUM
MemoooMm.

1. denykuusi. A. OrtBieueHHE OT psAlla HECYUIECTBEHHBIX MJI1 JAHHOI

2. Cunres. UCCIIEIOBaHUS CBOMCTB U3y4aeMoro SIBIICHUS

3. AGcTparupoBaHue. OJIHOBPEMEHHBIM BBIJICJICHHEM MHTEPECYIOLIUX CBOMICTB

4. MoaenupoBaHue. OTHOIIIEHUH.

5. Uapykuus. b. Onepauus coeuHEHUS BBIJICICHHBIX YacTel Mpeame”

6. HabOmronenue. W3yYEHUS B €IMHOE LIEJIOE.

7. DKCIIEpPUMEHT. B. U3yuenne o0bekTa MmyTeM CO3/IaHUS U UCCIIEIOBAHUS €1

8. U3mepenue. KOIIMH, 3aMEHSIONIEH OOBEKT UCCIEOBAaHUS C OMPEEICHHb
CTOPOH.

I' Cnoco0 paccyxknaeHus, B KOTOPOM OOIIUI BBIBC
CTPOUTCS] HA OCHOBE YaCTHBIX MOCHUIOK.

. Onpenenenne KOJIWYECTBEHHBIX 3HAUEHUN CBOMCTB, CTOPC
M3y4aeMOro 0OBEKTa WM SIBJICHUS C TTOMOIIBIO CTEIHATbHb
TEXHUYECKUX YCTPOMCTB.

E. AKTHUBHOE LIeJIeHanpaBJIE€HHOE, CTPOTO KOHTPOJIUPYEM(
BO3JICHCTBUE HCCIENOBATENS HA U3YYaeMbIil OOBEKT.

7K. UYyBCTBEHHOE OTpa)X€HHE TMPEIMETOB U SIBJIICHY
BHEIIIHETO MUPA.

3. Crioco0 paccyXIeHHsI WU METOJ JBWKEHUS 3HAHUS (
O0IIIEero K YaCTHOMY.

1.7. OcnosHnvim moodensim pazeumusi Hayku 6 XX 6exe, YKA3AHHbIM 8 JleGOll KOJIOHKe, NoCcmasbme 8
coomeemcmeuu ux Kpamkue Xapakmepucmukuy, npugedeHHvle 8 Npasoti KOJOHKe.

1. TIMapagurmanbnas konuenuus  A. [lapagurma (oGpaserr) onpeaensieT TeHASHIIUIO Pa3BUTE

2. Konuenmus METOAOJIOTY HAy4YHBIX HCClIeOBaHUWA. Pa3BuTue 3HaHUW B  paMKe
HCCTIEI0BATEIIbCKUX MPOTPAMM. MapagurMbl — «TOHSITHHHOW CETKH, 4Yepe3 KOTOPYI0 YUYeHb
paccMaTpuBalOT MHUP» HAa TOM WJIM HMHOM JTame pa3BUTE
HayKH, TOJYYUJIO Ha3BaHUE «HOPMAJIBHOM HAyKW»; CMEF
napajgurMm — «Hay4yHasi peBOJIIOLUS.

b. Pa3BuTue HaykW JOJDKHO OCYIIECTBJISITHCS Ha OCHOL
palMoHaIbHOTO  BBIOOpPAa W KOHKYPEHIMM  HAy4H!
HCCIEN0BATENbCKUX Iporpamm. BriTecHeHne OJTHC




| IporpaMMBI ApyToii €CTh «HAyYHAs PEBOIFOLIHS.

1.8. Luxny, kak ocHoge 6ce20 MUpO30aHus, NOCMasgbme 6 COOMBEEMCMBYIOUYIO NOCIe008AMENbHOCHb
OCHOBHbLE SMANbL YUKIA, YKA3AHHbIE HUJICE:

A. DOBomorius. b. Karacrpoda. B. Kpusuc.

I'. TlepexoHBIC COCTOSTHUSI K HOBOMY 3TaIly dBOJIFOIIHH.

1.9. B obweii nepuoouzayuu ucmopuu ecmecmeo3HaHUs NOCmasbme 6 COOMBEnCcmsue 3MOXU
ecmecmeo3HaHUsl, YKA3AHHbLE 8 €0l KOJIOHKE, UX BPEMEHHbIM Nepuodam (UHmepaaiam), npUeOeHHbIM 8
npasou KOJI0HKe.

1. Dnoxa Hatypdmiocodpumn. A. (c Il B. no 2-oii monoBuHbl XVI B.)
2. Onoxa cpeIHEeBEKOBOM

CXOJIaCTUKH U paHHero PeHeccaHca. B. (XIX B.)
3. Dnoxa MeXaHUCTUYECKOTO

€CTECTBO3HAHUSL. B. (¢ VI B. 1o H.3. 1o |l B. H.3.)
4. Dnoxa HBOJIIOIMOHHBIX UCH B

€CTECTBO3HAHHH. I'. (2-as monosuna XVI-XVIII BB.)
5. Dnoxa 3apoxKaeHHs

HEKJIACCHYECKOT'0 €CTECTBO3HAHUS. . (xoner XIX — Hauano XX BB.)
6. D11oxa COBpEMEHHOT O

€CTECTBO3HAHMS. E. (XX — nauamo XXI BB.)

1.10. Onoxam namypgurocogpuu (1) u cpeonesexogoil cxoracmuxu, ékiouas u panuuti Peneccanc
(2), nocmasbme 6 coomeemcmeue OCHOBHblIE KOHYENMYAIbHble NPOSPAMMbl eCMecme03HAHUSA OAHHbIX
9NOX, NpUeodeHHble HUdCe:

A. CyOcraHimoHaIbHas KOHIIENTyallbHas IporpaMMa IepBOHavall MUpA.

b. KonnenryaneHas nporpamMmma cXoJacTUYECKOIO aHTPOIIOLIEHTPU3MA.

B. KopnyckynsipHast (aToMucTHueckas) KOHIENTyalbHasl IPOrpaMma.

I'. Konnenmus «mo00oBHOTOY» (3Mmupudeckoro) nmo3nanus [Ipupoas! kak mo3HaHusi 60KeCTBEHHOTO
TBOpeHus: Mupa.

J. KoHTuHYyanucTckas KOHILIENTyajabHasl Hay4yHasi IporpaMma.

E. Konnenmus «HatypanbHoit Mmarun» («@ayctoBckuil gpaken» Peneccanca).

7K. I'eonenTpuueckas kaptuHa Mupa.

1.11. Onoxam mexanucmuyecko2o ecmecmeosnanus (1) u 36010yUoHHBIX UOeli 8 ecmecmeo3Hanuu (2)
nocmasgvme 8 COOMEEMCmauUe OCHOBHblE KOHYENnMyalbHble NPOSPAMMbl eCMecm8O3HAHUSL OAHHBIX NOX,
npugedeHHble HuHce:

A. I'enuoneHTpryecKas KapTUHA MUPA U KOHUEMIMA MHOXXECTBEHHOCTH MUPOB.

b. CraHoBneHrne MEXaHHCTHYECKOW (HU3UYECKON HCCIEA0BATEIbCKOW MpOrpaMMbl U Ha €€ OCHOBE
KJIACCUYECKOI0 ECTECTBO3HAHHUS.

B. KonuenrtyanpHas mnporpaMMa B3auMOJEHCTBUS TNPUPOAHBIX KAaTacTpop U TeOJIOrHYEeCKOro
IBOJIIOLIMOHU3MA.

I'. KonnenryanpHass Hay4Has mporpaMma OWOJOTHYECKON IBOJIIOIUMU 0COOei (OpraHu3MOB) U UX
BH/JIOB.

. KoHuenuus XMMHYECKOTo 3JIEMEHTa U CTAHOBJIEHUE YUEHHS O COCTaBE XMMHUECKUX COSAMHEHUH.

E. Konnenmust OuHapHOW OHOIOTHYECKOW HOMEHKIATYphl B TepMUHAX poia W Buaa. llpuHnum
MEepapXHUECKOro COMOAYNHEHUS TAKCOHOB.

/K. Pa3Butue yudeHHs O cOCTaBE€ XMMHYECKMX COEAMHEHMH Ha OCHOBE KOHLENLUU AaTOMHO-
MOJIEKYJISIPHOTO CTPOEHHMSI BEILIECTBA.

3. KoHuenuus KJI€TOYHOr0 CTPOEHUSI OPTaHU3MOB U PACTEHUH.

HN. KonuenrtyaibHas HayyHas IporpaMMa paBHOBECHON TEPMOJUHAMHUKH.

K. Ilepuonnueckuii 3akon xumudeckux 3nementoB [[.1. Menneneena.

JI. CraHOBJI€HUE CTPYKTYPHOM XUMHUH.



1.12. Dnoxam 3apodicoenus HeKnaccuuecko2o ecmecmseosnanus (1) u cogpemennozo ecmecmeosHauusl
(2) nocmasvme 6 coomeemcmeue OCHOGHbIE KOHYENMYAIbHble NPOSPAMMbL (QU3UKU — OAHHBIX INOX,
npugedeHHble HudHce:

A. KoHtuHyanbHas (110J1€Basi) KOHLENLNS KJIACCUUYECKOHN 3JIEKTPOIMHAMUKU.

b. Konnenius cTaTUCTHYECKON (UK.

B. Konneniust KOpnycKyJIipHO-BOJIHOBOTO JyaJli3Ma MUKPOYACTHI] (MaTEpUN).

I'. CraHoBiieHHE pEISTUBUCTCKOM HCCIICIOBATEIbCKON (U3UYECKON TporpaMMbl B  paMKax
CHenuaIbHON TEOPUU OTHOCUTEIBHOCTH.

J. Pa3BuTue pemATUBUCTCKON HCCIIENOBATEIbCKOW (PU3NYECKON NporpaMMbl W BKIIOYCHHE B
porpaMMy O0IIIel TEOPUU OTHOCUTEIHLHOCTH.

E. KgsanToBas KOHUENUHWA AJIEKTPOMATHUTHOIO M3JIy4YeHHUss W mnorjiomeHud. KsaHToBas
(KBa3WKIIacCUYECKasl) TEOPHS aTOMA.

7K. CraHoBIIeHHE U Pa3BUTHE KBAHTOBO-TIOJICBOM UCCIIEAOBATEIICKON (PU3HUECKOM MPOTPAMMBI.

3. CraHOBJICHHE W PAa3BUTHE COBPEMEHHOW (DM3MUYECKOW MCCIICIOBATECIBCKON IMPOTrPaMMBI - ¢IUHOM
TEOPHUH MOJIS.

N. Kocmornornueckas teopust «boapmoro B3peiBa». KocMoleHTpruyeckas KapTuHa MUpa.

1.13. Coomuecume KOCMONI02UYECKYIO MOOEb C COOMBEMCMBYIOWUM ell NPeOCMAgIeHUeM.

1. F'emuonentpudeckas moaeny A. Kocmoc koHedeH, cdepy HEMOABMKHBIX 3BE3] JIBHXK

Konepnuka. nepBoJBUTaTeNs — OOr, MpHaaBas el paBHOMEPHOE HEINpEepPhIBH
2. 'eouenTpryeckas MoJieib |KpPyroBO€ JIBUJKEHUE BOKPYT HaXOJSALIEHCs B LIEHTpE 3eMIIH.
[Itonemes. B. Lentpanbubim Tesiom ConHedyHol cucteMsl sBisiercss CoaHL

3. Kocmouentpuueckas mozen|  B. Kocmonoruueckas kapTuHa MuUpa Ha OCHOBE CTaHAAPTH
Teopuu bonbioro B3phbiBa.

1.14. Yemanoeume coomeemcmeue medcoy ucmopuueckum dmanom pazeumus  HAyKu U
npeocmasieHuem 0 Mamepuu 8 3mom nepuoo.
1. AHTUYHBIE 3HAHUA . A. CymecTByeT eAMHCTBEHHas (popmMa mMaTepum — BEILECTE
2. Knaccuueckast Hayka XVII | cocrosiiee n3 TUCKPETHBIX YaCTHII.
XVIII BB. b. Marepus — eauHOE HENPEPBIBHOE IIOJE€ C TOYEYHBIN
3. Haykxa CpenHuX BEKOB. CWJIOBBIMM LIEHTPaMH (JIEKTPUUYECKUMHU 3apsaMH) U BOJHOBBIN
4. Knaccuueckas Hayka XIX E IBUKEHUSMHU B HEM.
5. CoBpeMeHHas HayKa. B. Ilycrotel He cymectByer, BceneHHas — 3amonHe

HEeMpepbhIBHON, OECKOHEYHOH, HO AETUMOM MaTEpHH.

I'. Marepust — MenpUaiilie HEAETUMbIE aTOMBI, IBUTAOLIIAECS
mycrote. PazHooOpasue Ten 00bACHAETCS pa3TuYHOCTHIO AaTOMOB.

/1. B 0CHOBE BEIIECTBEHHON MaTEPHH JIEKAT JICNTOHBI U KBAPK
¢u3nueckoe ToNe TMPOSBIAET IUCKPETHOCTh U MOXKET Obl
MPEJICTABICHO KaK COBOKYITHOCTh KBAaHTOB ITOJIS.

1.15. Dnoxam 3apodxcoenus Hekraccuyecko2o ecmecmeosnanus (1) u cospemennoco ecmecmeosnanus
(2) nocmasvbme 6 coomeemcmeue OCHOBHbIE KOHYENMYAIbHbIE NPOSPAMMbL XUMUU — OAHHBIX INOX,
npugeoenHvle Huxdce:

A. Konuenuust TepMOAMHAMUYECKON XUMHUH.

b. Pa3Butue yueHus o cocraBe Ha OCHOBE [leprnoanueckoro 3akoHa XMMUYECKUX 3JIEMEHTOB.

B. DnexTpoHHas TEOPUS XUMUYECKUX CBSI3€M M pa3BUTHE HA €€ OCHOBE YUEHHSI O COCTABE,
CTPYKTYpPHOU XUMUU U (PU3UKU TBEPIIOTO TENa.

I'. CoBpemenHast pU3HKO-XUMHUUECKAsT KOHIETIINAS XUMUYECKHUX TTPOIIECCOB.

. CoBpeMeHHass XUMHUYECKasl KCCIIeIOBATENbCKAsI POTPaMMa - HIBOJIFOIIMOHHAS XUMHUSL.

1.16. Dnoxam 3apodrcoenus Heknaccuuecko2o ecmecmseosanus (1) u cogpemennozo ecmecmeosnanusl
(2) nocmasvme 6 coomeemcmeaue OCHOHBIE KOHYENMYAlbHble NPOSPAMMbL OUOLOSUU  OAHHBIX SNOX,
npugedeHHble HudHce:

A. CTaHOBJICHHE YUEHUS O BBICHIEH HEPBHOU EATEIHOCTH.




B. 'enetnyeckast KOHIENITyallbHAsI TPOrpaMMa KOHIICTIIINI HACIEICTBEHHOCTH M M3MEHYHBOCTH, U €€
CHUHTE3 C MOJIEKYJISIPHOM M TEOPETUYECKON OMosoruei.

B. CunTernyeckas TeopHs SBOJIOIUH B OHOJIOTHH.

I'. Konnenmust 6uocdeps u Hoochepsl.

1.17. Ocnosnvim ceemenmam cghepol Mupa (Yrusepcyma), ykazaunvim 6 11e6otl KoJloHKe, noobepume
coomeemcemayouue um onpeoeieHus (Kpamkue XapaKkmepucmuki), npusedeHHbvle 8 npagoli KOJIOHKe.

1. Mup (YHuBepcym).
2. llpupona.

3. Yenosek.

4. Jloroc.

A. Bce mo3HaHHOe, cylecTByromee; ObiThe (hu3nyeckoe (Marepr
MPOCTPAHCTBO — BpeMs) W JyXOBHOE;, (opma CyIIeCTBOBaHUS
MIPOCTPAHCTBO COOBITUH.

b. UysctBeHHas cropoHa Mupa. TpexCTOpOHHEE CYIIECTBO
OHOCOLIMOKYJIBTYPHOE.

B. HaGmromaemass cropona Mupa. Becb MaTepuanbHb
SHEpreTUYeCKUil 1 HHGOPMAIIMOHHBIA MUpP BceeneHHoii.

I'. Pazym, CnoBo, OtHomenue, Yuyenue. CumBoiibHas U o0OpasH
cucrema unpopmanuu o Mupe.

1.18. OcHosHbIM (uHmMeSpupyrOwum) NOHAMUAM 00We20 eCcmecm8O3HAHUS, VKA3AHHbLIM 6 J1eBOl
KOJIOHKe, NOCmagbne 8 COOMEencmaue ux Kpamiue onpeoeneHust, NPueeOeHHvle 6 NPasoll KOIOHKe.

. Cucrema.

. Ctpykrypa.

. Xaoc.

. [Topsiok.

. Cummerpus.

. Acummerpus.

. Jucummerpusi.

NN R W=

A. MHOXeCTBO 3JEMEHTOB MU OOBEKTOB C OIPE/EICHHDI
OTHOLICHHUEM CBSA3H, B3aUMOJIECHCTBUS MEXKy HUMHU.

b. MHO€ecTBO 3J1€MEHTOB, 3a/laHHBIX OTHOIICHUAMU MEXAY HUM
Ho 53T oOTHOmEHuss He 00s3aTeabHO HUMEIOT XapakTep CBs3
B3aMMOJICHCTBUS MEXKIY HUMMU.

B. CocTosiHue, B KOTOPOM HMEIOTCS COTjacoBaHHbIE (YCTOHYMBBI
HAIpaBJICHHbIE JBW)KEHHUS M  «3allOMHMHAEMOCTb»  OIpeAeICHHb
KOH(UTYpaIHii.

I'. CocTosiHne, B KOTOPOM HE 00pa3zyeTcsl YCTOMUMBBIX BO BpEMEE
CTPYKTYP, OTCYTCTBYIOT COIJIACOBAHHBIE HAIIPABJICHHBIE ITPOLIECCHI.

JI. CBOICTBO OOBEKTOB COXPAHSTH OINpPEAEICHHbIE XapaKTEPUCTUE
npu npeoOpa3oBaHUsX.

E. IlonsTre, mpOTHUBOIOJIOKHOE CUMMETPHUH, T.C. XAPAKTEPU3Y!
CBOWCTBO OOBEKTOB HE COXPAHAThH ONpE/EICHHbIE XapaKTePUCTHKH TIf
CBOUX MPEeOOpa30OBaAHUSIX.

K. DneMeHThl CUMMETPUH, KOTOpPbIE OTCYTCTBYIOT Kak B OOBEKT
TaK U B €0 OKPY>KEHUU; TIOHWKEHUE CUMMETPHUH PU B3aUMOJICHCTBY
00BEKTOB (MPUPOIHBIX CUCTEM) HJIM OOBEKTA U €T0 OKPYKEHHS.

1.19. Coomnecume ceolicmea cucmembl ¢ NPOGLEHUEM IMO20 CEOUCMBA 8 NPUPOOHOM 0ObeKme.

1. IHTEerpaTUBHOCTbD.
2. I1lenocTHOCTb.
3. MepapXuuHOCTb.

A. Bozia cocTouT 13 MOJEKYJ, MOJIEKYJIbI U3 aTOMOB, @ TIOCJIE/IHI
— U3 DJIEMEHTapHBIX YaCTHII.

b. CpoiicTBa MOJIEKYJ BOABI OTJIMYAKOTCS OT CBOMCTB aTOMC
KHCIIOPOJia M BOIOPOAA, U3 KOTOPBIX BOJA COCTOMT.

B. B :x1BOM OpraHu3Me COIrJIaCOBaHHO (DYHKIIMOHUPYIOT CUCTEMI
BCEX YPOBHEW OpraHHU3aluu.

1.20. B pamkax mpaucoOuCyuniuHapHo2o nooxooa K obujemy ecmecm@o3HAHUI0 6bl0eNs0m
knaccuueckyio (1), neknaccuueckyio (2) u nocmuekiaccuueckyio (3) cmpameeuu eCmecmeeHHOHAYYHO20
moiuinenuss (KCEM, HCEM u [ICEM). Ilocmagbme 8 coomeemcmeaue ommeyeHHbIM @blile Cmpameusim
UX OCHOBHble UdeU, NPUBEOeHHble HUiCe:

A. B mpupone HeT CIy4ailHOCTH; MPEACTABIEHUS O BEPOSTHOCTH TOTO WM HMHOTO COOBITHS

MPUHIHUIINAJIBHO BTOPUYHBI.

Bb. CnyuaitHocTh — (hyHIaAMEHTalIbHOE CBOWCTBO HPUPOABI; HEOOXOAMM BEPOSTHOCTHBIA IPOTHO3

PE3yNIbTaTOB U3MEPEHHUS.



B. B ocHOBe NEXHT OCHOBOMOJIAraromias KOHIICHIUS KOJBOJIIONUUA (COBMECTHON ABOJIOINN)
MPUPOJHBIX CHCTEM, ONHPAIOIIMECS Ha IMOHATHUS: CUCTEMHOCTb, CaMOOpPraHU3allMs, UCTOPUYHOCTH U
rJ100aJTbHBIH SBOTIOIIMOHU3M.

I'. B sioruueckoii 1ienu MbIIUICHUS MPUMEHSIETCSI CXeMa BhIOOpA: «HIIU — WIM» U JIETEPMUHUPOBAHHAS
MIPUYMHHO-CJIEICTBEHHAs CBA3b (JlarmiacoBcKkuil AeTepMUHU3M).

J. B nornueckod Lenu MbIIUIEHUS NPUMEHAETCS CXEMa COBMEILICHHS: «A — W» U BEPOSATHOCTHBIN
JNETEPMUHUZM  TNPUYMHHO—CIICJCTBEHHBIX  CBA3el  ((uyKTyallMOHHass MOJENIb  HEKJIACCHYECKOTro
ectecTBO3Hanus bopa — ['eiizenOepra).

E. Bo3zneiicTBue Ha 00BEKT CO CTOPOHBI OKPYKEHHUSI SABJIAETCS (IYKTYallMOHHO-HEKOHTPOJIUPYEMBIM;
BBOJUTCSI TIOHSITHE COCTOSHUS BKJIIOYAIONMIETO B ce0S M OOBEKT M OKpPY)KCHHE, B TOM YHCIE H
UCCIIeIOBaTEIIs.

7K. B ocHoBe nexaT Teopur MopsJiKa U Xaoca, MPek/Ie BCEro CUHEPreTHKa, BKI0UYas HEPAaBHOBECHYIO
TEPMOJMHAMHUKY W HEJIMHEHHYI0 JMHAMUKY, a Takke Teopuss HHGOpPMalUu U DBOJIOLUOHHAS
HEOOPAaTUMOCTH BPEMEHH.

3. BozneiicTBue Ha OOBEKT CO CTOPOHBI OKPYKEHHSI SIBISETCS KOHTPOIUPYEMbIM; MOHSATHE COCTOSHUS
HOCHT (OPMAIBHBIN XapaKTep, TaK KaK BO3MOXHO PACCMOTPEHHE OTICNIBHBIX DJIEMEHTOB — OOBEKTa,
OKpPYKEHHSI M CUCTEMBI «HccieioBaTeNb + mpubopy». EcrecTBoUCHBITATENO0 MPUHIUITHAIBHO AOCTYITHO U
MOJBJIACTHO BCE B M3y4Ya€MbIX CUCTEMaX WU CTPYKTYypax.

1.21. B pamkax KoHyenyuu Mo0enuposanus 8 oouem ecmecmeo3Hanuu noCmasbme 8 COOmMEemcmaue
uoeanvuvim (1) u mamepuanvuvim (2) modensim ux Kpamrue Xxapaxmepucmuru, NPUEeOeHHble HUdNce:

A. MoryT ObITh OnUCaTEeNbHBIMH, a0CTPAKTHBIMU M MaTeMaTHYeCKUMU. MaTteMaTuiyeckuii opManuzm
MPUAACT MOJICIH 3BPUCTHUECKHUI XapaKTep.

Bb. Ucnonb3yroTcs B HaTypHOM 3KCIEPUMEHTE, C IOMOUIbI0 KOTOPOTO HCCIEN0BATENb 3a/1aeT
KOHKPETHBIE BOITPOCHI IPUPOE U €€ KOHKPETHBIM MTPOSIBJICHUSIM.

[lpumeuanue: B BupTyanbHOM (KOMIBIOTEPHOM) OJKCIEPUMEHTE B OIPEACTICHHONW CTENeHU
MIPOSIBIISIETCS TIEPECEUCHHE UJI€aTTbHBIX U MaTePUATBHBIX MOJICIICH.

1.22. B pamkax KOHyenyuu 3KCNEPUMEHMATbHOU 00CMOBEPHOCMU 3GONIOUYUOHHO — OUAIEKMUYECKU
(ucmopuuecku) paseusanace KoHyenyus usmepeHus 6 ooujem ecmecmeosHanuu Ha OCHO8e KIACCUYeCcKoU
(1), uexnaccuueckoii (2) u nocmmuexiaccuueckou (3) cmpameautl ecmecmeeHHOHAYYHO20 MbIULIEHUsL
(KCEM, HCEM u IICEM). Ilpuseoume 6 coomeemcmeue ¢ OMMEUEHHbIMU Bblule CMpameusimu
KOHYenyuu usmepenus, npugedeHHble Huxice:

A. Tlpubop Kak KaHaJl CBSI3M MEXKIY HUCCIEIOBATEIEM U OOBEKTOM HE CUMTACTCS «UICaTbHBIMY», OH
nepecraeT ObITh a0COMIOTHO MPO3PAYHBIM KAHAJIOM CBSI3M MEXKIY HccliefoBareieM U 00BEeKTOM, B HEM
Kak OBl CIy4aifHO MPOUCXOAUT TMOTEps YacTH UCTUHHON mHbopmaruu. HeoOxomaum HOMONTHUTEIbHBIN
MTOUCK KOPPENAIMOHHBIX COOTHOIICHUI MeX Ay (QIyKTyalusiMu (MIOTPEIIHOCTSIMH, HEOTIPEIETICHHOCTSIMH )
BO3HHUKAIOIIMMH KaK B MPOIECCE U3MEPEHUS, TaK U PeaIbHO CYIIECTBYIONIMMHU B IPUPO/IE.

B. Ilpubop kak kKaHad CBS3U MEXKAY HCCIEAOBAaTEIeM U OOBEKTOM CUUTACTCS «UICATbHBIM» C TOYKU
3peHust mepeaayr HHPOPMAIHH O XapaKTEPUCTHKAX 00hEKTa 0€3 NCKaKEHUH.

B. Bo MHOTHX 3BOJIIOIIMOHHBIX MOJIENSAX, ONUPAIOLUIUXCS Ha AJTUTEIbHOE BPEMSI 3BOJIIOIIUU TPUPOIHBIX
CUCTEM, UX DKCIIEpUMEHTAIbHAS MPOBEPKA C TPYIOM TOJAETCS CTPOTON MHTEPIPETAINH, TaK KaK BPEMsI
KU3HHU UCCIIEJIOBATENIe — 3TO MTHOBEHHE (TOJIBKO TOUKA) Ha IBOJIOIMOHHON «CTpeie BPEMEHMY.

[Ipumeuanue: B HCEM ocoboe 3HaueHue mpuoOperno OCO3HAHWE BAKHOCTH WHTEPIPETAIINN
pe3yJabTAaTOB HKCIIEPUMEHTA, BIUIOTh O OCO3HAHUS OTHOCUTEIBHOCTH HAILIEro MO3HAHUS K CpPeACTBaM
skcriepumenta. Boobme s HCEM u ocobenno s I[ICEM xapaktepHa TOYKa 3pEHHUS, 4YTO
KOHCTPYKTUBHO — TEOPETUYECKAasi MOJIeJb 3a4acTyio 3aJaeT M XapakTep €€ SKCHePUMEHTAIbHOU
MTPOBEPKH.

CTpyKTYpHO-COepKaTeJbHbIN TECT AJIA OBTOPEHUS U 3a[IaHUS
K pazaeny 2
2.1. OcHogHbIM ecmecmBeHHbIM HAYKAM, YKA3AHHbIM 8 J1e60l KONIoHKe, nodbepume
coomeemcmayowue um onpeoeneHus, npueeoéHHble 8 npasoll KOJIOHKe.



1. ®uszuka. A. CoBOKYNHOCTb HayK O KHBOM IPUPOJE U €€ IBOJIIOLIHH.

2. Xumusl. b. Hayka 0 XuMHUYECKUX MOJAEIISIX BEIIECTBA: XUMUUYECKUX AJIEMEHTAX |
3. I'eosnorus. COCIMHEHUSIX, UX COCTABE U CTPYKTYPE; O XUMUUYECKUX MPOIIeccax U
4. buosorus. XUMUYECKON IBOJTFOIIUN TTPUPOTHBIX CHCTEM.

B. Komruiekc Hayk 0 cocTaBe, CTPO€HUU, HICTOPUH PA3BUTHUS 3€MHOM KOPBI U 3eMJTH.
I'. Hayka o 1BM)KE€HUU TeJl, UX B3aUMOJAECHCTBUY U B3aUMOIPEBPAIIEHUAX Ha BCEX CTPYKTYPHBI
YPOBHSIX MaTepuu, 00 eTUHOM TEOPUH MOJIsl.
2.2. Qusuueckum kapmunam Mupa, ykasauHvim 6 1€601i KOJOHKe, NOCMA8bme 6 COOMBEMCmeaue ux
XapaxkmepHvle 0COOeHHOCmU, NpUGedeHHble 8 NPABOU KOJIOHKE.

1.MexaHuctu4eckas A. Kax[1p1il 2JIeMEHT MaTepuu UMEET CBOMCTBA BOJHBI U YACTHUIIbI
KapTuHa Mupa. JIBMOKeHHEe — YaCTHBIN Ciydail (PU3M4eCKOro B3aMMOICHCTBHS.

2. DNeKTpOMarHuTHasi | 3aKOHOMEPHOCTU U MPUYMHHOCTU BBHICTYAIOT B BEPOSITHOCTHOM
KapTtuHa Mupa. ¢dbopMe, B BUIe CTATUCTHUECKUX 3aKOHOB.

3. KBanToBo-nosneBas Bb. Marepust — enuHO€ HEMPEPHIBHOE T0JI€ C TOUEYHBIMU CHIIOBBIV
KaptuHa Mupa. LIEHTPaMU — 3JIEKTPUUYECKUMHU 3apsiiaMu U BOJIHOBBIMU JABUKEHUSIMU

4. Enunas teopus noiisi | HeM. [[BuKeHue — pacrpoCTpaHeHHE KOJIeOaHU B MOJI€, KOTOPOE
(coBpeMeHHast (pr3nyecKasl | OMUCHIBACTCS 3aKOHAMM JIEKTPOAMHAMUKU. PensironHast
KapTuHa Mupa). (oTHOCHUTEIBHAS) KOHLENIUS IPOCTPAHCTBA BPEMEHU: IIPOCTPAHCTB(
U BpPEMsI CBSI3aHBI ¢ IPOLECCAMMU, TPOUCXOJALIMMH B I10JIE, T.€. OHU E
CaMOCTOSITENIbHBI U 3aBUCUMBI OT MaTEpUU.

B. Marepus — BeliecTBeHHas CyOCTaHIIMsA, COCTOSIIAs U3 aTOMOB
WM KOPIYCKYJ. /IBHXKEeHHE — IPOCTOE MEXaHUYECKOE MTEPEMELLIEHUE
[IpocTpaHcTBO U BpeMs aOCONIIOTHBL. 3aKOHOMEPHOCTH U
MPUYMHHOCTH MOJAYUHSIOTCS IPUHLUITY IE€TEpPMUHN3MA.

I'. MHoroo6pasue u eAMHCTBO MUpa OCHOBBIBAeTCS Ha
B3aMMO/JICHICTBUH U B3aUMOIIPEBPALICHUAX (DyHAAMEHTAIbHBIX YaCTH
n antnyactull. [Ipupona paccmarpuBaeTcs B IBU)KEHUN U Pa3BUTHH.
[IpencraBienust 06 OCHOBE MUPO3AaHMSI CKJIAJbIBAIOTCS Ha Oa3e
pa3paboTKU €AMHON TeOpUHU MOJIsl, 00BeIMHSIOIIEH BCe
(yHIaMeHTalbHbIE B3aUMO/IEHCTBUS.

2.3. CmpyKmypHbIM YPOBHAM MAMePUl 8 paMKAX COBPEMEHHOU (PU3UKYU, YKA3AHHBIM 8 1Ol KONIOHKE,
noobepume ux Kpamxue ONUCAHUs, NPUGEOEHHbIE 8 NPABOU KOTOHKE.

1. 'unepmup. A. Mup mMerao0beKTOB U MeracoctostHuid. IIpoctpancTBo u3Mepsercs
2. Meramup. ACTPOHOMHYECKHMX €IUHUIAX, CBETOBBIX TOJax M I1apCeKax; BpeMs
3. Makpomup. MUJUIMOHAX U MUJUIMApJAX JIeT.
4. Muxkpomup. b. [IpeacraBinenne 0 MHOXECTBE METAaMHUPOB.
5. 'mnomwup. B. Mukpomup B MuKpoMupe. XapakTepHble pazMepsl [Inmankeona (

Fe ~107°7 5 ¢, =10 e p~ 107 €97 5).

I'' Mup MUKPOOOBEKTOB U  MHKpOCOCTOSHUH. IIpocTpaHCTBEHHBIE XapaKTEPHUCTHUH

ucuuciagrores ot 10 -10 no 10 _lsm; BpeMs OT OECKOHEYHOCTH JI0 10_24/7 .

. Mup MakpooOBEKTOB M MAaKpPOCOCTOSHHA, pPa3MEpHOCTh KOTOPBIX COOTHOCHMA
MacimTabamu ku3Hu Ha 3emuie. [IpocTpaHCTBEHHBIE pa3Mephl U3MEPSIOTCS B MHKPO-, MHJLTY
CaHTUMETpax, MeTpax U KUJIOMETpax; BpeMsi — B CEKYHJaX, MUHYTax, yacax M rojax.

2.4. OcHo6HbIM CMPYKMYPHLIM YPOBHAM MAMepuu, YKA3aHHbIM 8 JIeB0l KOJIOHKe, NOCMAasbme 8
coomeemcmaue 00veKmvl Mupa (om 00abuUle2o K MeHbuieM)), NpugedeHHble 8 CpeoHell KONOHKe.
Coomeemcmsyrouue nociedo8amenbHOCmMu 00bEKMOo8 YKA3aHbl 8 NPAsoU KOJIOHKE.

1. Meramup. OOBeKTH MUpa: e 3-U-K-B
2. Makpomup. A. Bcenennas; b. [lnanetsr; e A-T-J-Bb-H
3. Mukpomup. B. DiiemeHTapHbIE YAaCTHUIIBL;




I'. l'anaxtuku; J. 3BE3151; e JI-E-X-M

E. I'opona; K. Kopa6:u;

3. Monekynsi; M. ATomBI;

K. Anpa atomos; JI. Oxeansi, mops; M
Pacrenus, xuotnsie; H. CriyTHUKH
IJIaHET.

2.5. @ynoamenmanbHbiM QU3ULECKUM 83AUMOOCUCMBUIM, VKA3AHHBIM 8 J1e80LL KOIOHKe nodbepume
coomseemcmayowue UM ONUCAHUSL, NPUBEOEHHbBLE 8 NPABOLL KOJOHKe.

1. I'paBuTanInOHHOE A. NMeer yHUBEpCalbHBIM XapakTep WM MOKET BBICTYNATh JIU

B3alMOJICICTBHE. KaK MpUTsDKeHWe, Jnbo Kak oTTankuBaHue. OHO ompeness

2. DIEeKTPpOMarHUTHOE BO3HUKHOBEHHE AaTOMOB, MOJEKYJl M MaKpOCKOIIHYECKUX Tg
B3aUMO/ICIICTBHE. OnuceiBaercs 3JIEKTPOCTATUKOM, 3JIEKTPOJUHAMUKON

3. Cnaboe B3auMOAeCTBHE KBAHTOBOM ANEKTPOAUHAMUKOM. B KBaHTOB

4. CuiibHOE B3aUMOJIEHCTBY NEKTPOAUMHAMHUKE KBaHTaMHU (byHIaMEeHTaIbHQ
AIIEKTPOMArHUTHOTO B3aUMOJICHCTBUS SIBISIOTCSL  (DOTOHBI.

b. [leficTByeT TOJIBKO B MUKPOMHPE U ONMCHIBAECT B3aUMOIIPEBPALLECHHSI 2JIEMEHTAPHBIX YaCTY
OHO KOpPOTKOAEHCTBYIOILIIEE M XapaKTepu3yeT Bce BUAbI Oera-mpeBpaiueHuil. Bzaumoneiicts
crnabee 3IEKTPOMAarHUTHOTO, HO CHJIbHEE TPaBHTAMOHHOTO. OMUCHIBAETCS TEOPHUEH, CO3aHHOI
1967 r. C. Baiinbeprom u A. CamamoM. KBaHTamu JaHHOTO IOJIS B3aUMOJACHCTBHUS SBJISIOT]
IIPOMEXKYTOUHbIE BEKTOPHBIE OO30HBI.

B. lmeer yHuMBepcalbHBIN XapaKTep M BBICTyNHAaeT B BHUJE NpUTHKEHUs. OHO SBISIETCS CaMy
cabbIM U3 BCEX OCTaJbHBIX B3aUMOJEHCTBHA. B Kimaccuueckoil (m3nKe OMUCHIBACTCS 3aKOH
BcemupHoro taroteHus M. HeiotoHna. B oOmiel Teopuu OTHOCUTEIBHOCTH SIBJISI€TCS NMPOSBICHU
KPHUBU3HBI IPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTHHYYMa U OIIUCBIBACTCS YPABHEHUEM I'PaBUTALIUN
OliHITEHA. B KBaHTOBOI T€OpUM KBaHTaMH I0JII B3aUMOZECHCTBHYSI SIBJISIFOTCSI TPABUTOHBL.

I'. B3aumoseiicTBue obecrieunBaeT CBA3b MEXAYy HYKIIOHAMU B AJp€ U CBSA3b KBAPKOB B aJPOH4
OnuceiBaeTcss — KBAaHTOBOM XPOMOJMHAMUKOW, OCHOBOIIOJIOXKHUKOM KOTOpoM sBisercs M. I'en
Mann. KBanTamu nosst B3auMOJICHCTBUS SIBISIIOTCS TIIFOOHBI.

[Ipumeuanue. Bce m3BecTHbIE (PyHIaMEHTAIbHBIE B3aMMOJICUCTBHUSI B HACTOSIIEE BPEMS CUHMTAIOTCS
MPOSIBIIEHUEM €IUHOr0 (YHAAMEHTAIbHOTO B3auMojeWcTBUA. Takol MOAXoJ 3a1aéT COBpPEMEHHas
¢dbuzmveckas HccleoBaTeNbCKas MporpaMMa — €AuHas Teopusl TOoJiA. YKE€ HMEIOTCS OT/ACNIbHbIe
(bparMeHThl €TUHOM TEOPUH, a TaK)Ke TEOPUU 00BEAMHEHUS psa GyHIaMEHTAIBHBIX B3aUMOJICHCTBUH, B
YaCTHOCTH, JIEKTPOMArHUTHOTO M ci1aboro, u Benmnkoro o0beInHEeHUs 3JIEKTPOMAarHUTHOTO, CJIadoro U
CHJIBHOT'O B3aHMMO/ICHCTBUM.

OO0bennHeHNEe BceX (PYHIaMEHTAIBHBIX B3aUMOJIEMCTBHUI OCHOBAHO HA TOM, YTO DPAa3IUYHs MEXKITY
HUMU TPOSIBIISIOTCS TOJIBKO MPH MAJIBIX YHEPTHUAX; MPU OOJBIINX YHEPTHUSIX OHH OOBETUHSIOTCS B €IUHOE
B3aUMOJICHCTBHUE: DJIEKTPOMArHUTHOE U C1ab0e B3aMMOICUCTBHS OOBEAMHIIOTCS MIPU DHEPTHUAX MOPSIIKA

10° TIbB, uro COOTBETCTBYET TEMIIEpaType 10K ; AIIEKTPOMArHuTHOE, claboe M CHIIBHOE
B3aMMOJIEICTBIS OOBEIMHSIOTCS TIpH dHeprusix mopsaka 10™* B, 9To cOOTBETCTBYET TemmepaType
10% K ; Bce BU/BI B3aHMO/ICHCTBHIA, BEPOATHO, OOBENMHAIOTCA MpH dHeprusx nopsuka 10'° T, uto
COOTBETCTBYET TEMIIEPAType 102K (Takue yciOBHS COOTBETCTBYIOT PaHHEW CTaJMd BO3HUKHOBEHHUS
Bcenennoii B cranmapTHOM Teopuu «bosboro B3peIBay).

2.6. Cpeou ¢ynoamenmanbHblX («UCMUHHO NEMEHMAPHLIXY) MUKPOYACMUY, YKA3AHHLIX 6 Npasoll

KOJIOHKe, 8blOepume Yyacmuybl, OMHOCAUUECS K COOMBEMCMBYIOWUM KIACCAM IeMEHMAPHbIX Yacmuy,
U3 NPUBEOEHHBIX 8 J1e6Ol KOIOHKE.

1. JlenToHBLI. A. Dnektponsl; b. M1ooH#I;

2. KBapku. B. ®ortonsr; I'. Tsoxénslii Tay - 1€NTOH;

3. KBanTsI noJsiei M. lecTp TUMOB KBapKOB MO apoOMaTy, B K&KJIOM U3 KOTOPBIX pa3InyaroT TpH
B3aUMOICHCTBUS. LIBETA;

E. Dnexktponnoe Heiitpuno; K. MroonHoe HelTpuHo; 3. Tay — tentonHoe HelTpuHo; U.




[IpomexyTtounsie BekTopHbIe 0030HbI; K. ['paButons! + rpaButuno (?); JI. [ 00HET;

M. Antuyactuiisl JienTtoHoB; H. AHTHYACTHIIBI KBAPKOB.

2.7. Ilpunyunam omHocumenrbHOCMU U OONOJHAIOWUM UX NOCMYIAMAM, YKA3AHHbIM 8 NPAGOL
KOJIOHKe, NOCIMAasbme 8 COOMeemcmauy uzuieckue meopuu, yKazanHvle 8 i1eoll KOJOHKe.

1. Knaccuueckas A. Bce MexaHWYEeCKHE SIBJICHUS B MHEPLHUAIbHBIX CUCTEMAaxX OTCUE]
MeXaHUKa. (MCO) mportekaroT oguHaKOBO (MPUHIIMI OTHOCUTENbHOCTH [ anmies).

2. CneunansHas Teopy  B. CkopocTs cBeTa B Bakyyme oauHakoBa Bo Bcex CO u He 3aBucy
OTHOCHUTEIIbHOCTH. OT JBUKEHHMSI HCTOYHUKOB M TMPUEMHHUKOB CBETA, T.€. SIBIISETY

3. O0uias Teopus YHUBEpCAITBHOMN MMOCTOSIHHOM nepeaadu B3aUMO/ICICTBY
OTHOCHUTEIIbHOCTH. (nHbOpMALTHH).

B. Bce ¢u3nueckue siBIeHUS BO BCEX CHCTEMaxX OTCUETa MPOTEKAIOT OJMHAKOBO.
I'. Bce ¢usnueckue siBnenus B MCO mpoTekarT OAHMHAKOBO. B u Tl
MPUHITUIIEI OTHOCUTENBHOCTH DUHIITEHHA).
JI. Maccel nHepTHAs U TpaBUTAIIMOHHAs] 9KBUBAJICHTHBI.
2.8. OcHo6HbIM CBOUCMBAM NPOCMPAHCMBA 8 MEXAHUCTIUYECKOU (DU3UUEeCKOU UCCIe008ameNbCKOl
npozpamme, YKA3aHHbIM 6 1e60U KOJIOHKe, noobepume cO0meemcmayroujue um onpeoeieHus,
npugedEHHble 8 NPABoLl KOJIOHKe.

1. OgHOPOIHOCTD. A. Bce HampaBieHHss B TPOCTpPaHCTBE OOJAaTAlOT OJUHAKOBBHIM
2. 130TpOIHOCTb. CBOWMCTBaMM, M IIOBOPOT Ha JIO00M Yroja COXpaHSeT HEU3MEHHBIM
3. EBKIIMA0BOCTD. 3aKOHBI (PU3UKH.

4. TpEXMEPHOCTb.

B. OnuceiBaercs reomerpueit Epkmuna (dr® = dx® + dy? + dz?).

B. Kaxnas Touka mpocTpaHCTBA OAHO3HAYHO OMpeenseTcs HabopoM TPEX NeHCTBUTENbHH)
4yyceln — KOOpANHAT.
I'. Bce Touku mpocTpaHcTBa 00J1a/1al0T OAMHAKOBBIMU CBOWCTBaMM, U MapauleIbHbII NepeHoC §
U3MEHSET BUJ] 3aKOHOB (PM3UKH.
2.9. OcHo8HbIM CBOUCMBAM 6PDEMEHU 6 MEeXAHUCMUYEeCKOU @OU3UYeCcKol UCciedo8amenbCKol
npocpamme, YKA3aHHbIM 6 JIeol KOJNIOHKe, noobepume COOMEEMCmMEylowue um onpeoeneHus,
npugedéntvle 8 NPAsoll KOJIOHKe.
1. OngHOpPOOHOCTS. A. Mexay IByMs MOMEHTaMH BpeMEHH, Kak Obl OJM3KO OHHU §
2. HenpepbIBHOCTb. pacroyiarajiuch, BCETJa MOXHO BBIACINUTH TpPEeTUH. JIHCKpETHOC]
3. OnHOHANPABIEHHOCTh | BPEMEHU U NIPOCTPAHCTBA HOCUT TMIIOTETUYECKUI XapaKTep B MOJIENIH
WM HeoOpaTUMOCTb.
TUIIOMUDA.
b. Jlio0ble siBieHUS, MPOUCXOJAIIME B OJHUX M TEX XK€ YCIOBMSIX, HO B PA3JIMYHbIE MOMEHT
BPEMEHU, IIPOTEKAIOT COBEPIICHHO OAMHAKOBO.
B. 3akoHBI KJTaCCHYECKONH MEXaHWKH CUMMETPUYHBI OTHOCHTEIIBHO Tpomnuioro u oymaymero. OmHay
BKJIIIOYCHHUE B MEXAHUCTUYECKYIO MCCIIEOBATEIbCKYI0 IMPOrpaMMy pPaBHOBECHOM TEPMOJMHAMUK
MIPUBEJIO K MOHATHIO HEOOPATUMOCTH BPEMEHH, KOTOPYIO MOKHO pacCMaTpUBaTh KakK CJIEACTBUE BTOPO]
HayaJla TEPMOJMHAMUKH WIIU IPUHIUIIA BO3PACTAHUS YHTPOIIUH.
[Ipumeuanue. M3 OCHOBHBIX CBOICTB MPOCTPAHCTBA M BPEMEHU B MEXAHUCTHUECKON (Qu3mueckon
HCCIIEA0BATENIBCKOM IMpOorpaMMe CIIENYEeT, YTO INPOCTPAHCTBEHHBIE U BPEMEHHBIE OTHOILLIECHHUS B MHpE

coGbiTrii ipr Manbix ckopoctsx (¥ << C) Bo Bcex MCO ONUCHIBAIOTCS OXUHAKOBO.
2.10. U3 meopemvr A. Hémep, ymeepousuiell mpaHCOUCYUNTUHAPHYIO POTb NPUHYUNA CUMMEMPUl,
cnedyem, 4mo eciu HeKOmopdas CUCHeMd UHBAPUAHMHA (CUMMEMPUYHA) OMHOCUMENbHO HEeKOMOpO2o
27100a1bHO20 NPeodPA306aHUs, MO 05 HeE Cyujecmayenm onpeoenéHHas COXPAHAIOWAACA BENUYUHA.
Kasxcoomy ceoticmey cummempuu npocmpancmea U 6pemeHu, YKA3AHHOMY 6 JeBOU KOJNOHKe,
noobepume cOOMEEMCMBYIOWULL eMy 3AKOH COXPAHEHUs. UULECKOU BeUYUNbI 8 MOOENU U30IUPOBAHHOL
(3amMKHYmMOU) cucmemvi meil.
1.O1HOPOIHOCTH BPEMEHH. A. 3aKOH COXpaHEHHUsI UMITYJIbCA.
2. OqHOPOIHOCTHh MPOCTPAHCTRBA. b. 3ak0oH coXpaHEeHUsI SHEPTUH.




| 3. U30TponHOCTh MPOCTPAHCTBA. ‘ B. 3akoH coxpaHeHHs MOMEHTa UMITYJIbCa.

2.11. Ucxoos uz konyenyuu eOuncmea (Yea1oCmHocmu) npocmpancmeeHHO-6PEeMEeHHbIX OMHOWEHULL 8
npupooe meopusim OMHOCUMENbHOCMU, YKA3AHHBIM 8 €80l KOJIOHKe, n00bepume coomeemcmayoujue
NPOCMPAHCMBEHHO-8PEMEHHble NPe0CMAasileHus], NPUBEOEHHbLE 8 NPABOLL KOJIOHKe, KOMopble
CNOCODCMBOBANIU CINAHOBIICHUIO PENIIMUBUCICKOU (hu3Uu1eckoll ucciedo8amenbCKoll NPO2Pammbl.

1. CneuunanbsHas Teopust A. IIpoMexxyTOK BpEMEHH U PACCTOSIHUE OKa3bIBAKOTCS
otHocutenbHocTH (CTO). oTtHOcUTENBbHBIMU K BbIOOpY MCO. HenzMeHHBIM (MHBAapUAHTHBIM
2. O0mas Teopusi OTHOCUTEIHHOCT]
(OTO).

otHocuTesbHO MICO oka3pIBaeTcs TOJBKO YETBIPEXMEPHBII IPOCTPAHCTBEHHO-BPEMEHHON MHTEPBAJ
Mexy cobpTusamu: ds’ = c’dt® —adx?* —dy? — dz* = inv (UCO).
b. IIpocTpaHCcTBEHHBIE HHTEPBAJIBI OTHOCUTENBHBI, UTO MPOSBIIAETCSA B JIOPEHIIEBOM COKPALICHUH

2
pa3MepoB Tell B HaNpaBlIeHUN ABIKeHus: Al = Al i-v 4 2 -

B. IIpocTpaHCTBO UCKPUBJISAETCS, CTAHOBUTCSI HEABKIUAOBBIM. MI3MEHEHHE T€OMETPHUUYECKUX CBOMCTB
MIPOCTPAHCTBA-BPEMEHH BOJIM3M MAaCCUBHBIX TEJ MPUBOAMT K MOSBICHHUIO CUIIbHBIX TPABUTAIIMOHHBIX
IIOJIEH.

I'. BpeMeHHbIEe UHTEpBaIbl OTHOCUTEIIbHBI, YTO IIPOSBIISIETCS B TOM, JBUKYIIUECS YaChl UAYT

AT
0
MeJUIeHHEee HeMOBIKHbBIX: Al =

J1. BO1u3u MacCUBHBIX Tell BpeMsl 3aMeIJIsieT CBOM X0/, M B LIEHTPE IIJIaHET BpeMsl TEUET MEJIJICHHEE,
YeM Ha TTOBEPXHOCTH.

E. [IpocTpaHcTBO-BpeMs SBISETCS BRIpAKEHHEM HanOoJee 00X OTHOIIEHUN MaTepUaIbHbIX
00BEKTOB M BHE MAaTEPHUH CYIIECTBOBATH HE MOXKET.

2.12. Penamueucmckas ¢usuyeckas uccied08amenbckds nNpocpamMma He MmMONbKO KOBAPUAHMHO
pacwiupsiem HPUHYUN OMHOCUMENbHOCMU, HO MAKxce U NPUHYun cummempuu. B pamkax npunyuna
cuMMempuu €20 OCHOBHLIM NOHAMUAM, VKA3AHHLIM 8 JIeBOll KOJIOHKe, NOCmAasbme 8 COOmeemcmaeue ux
NpOosIBNIEHUs. 8 NPUPOOe, NPUBEOEHHbIE 8 NPABOU KOJIOHKE.

1. 'moGanbHas A. [lonmxaet cummeTpuro. TBOPHUT sABJIIEHHS HA OCHOBE
CUMMETPHUS. (yHIaMEHTaJIbHBIX MOJIeH B3aUMOJICHCTBUS.
2. lucuMMeTpusl. b. 3anaér pyHnameHTanbHbIe 3aKOHBI COXPAHEHUS
(yHIaMEHTAJIbHBIX (PU3UUECKUX BEIHYHH.

2.13. Cpeou npusedénnvix Hudxce hpopmyn 0ns YyHOAMEHMANbHBIX XAPAKMEPUCMUK 00bEeKma
ombepume hopmyvl, HOAYUeHHble 8 pamKax cneyuanrvHou meopuu omuocumenvrHocmu (CTO):
2 mv?®
I. Wéé/, = 2

A.ﬁ=ml7.1;. P=

c
N Ws =W -W, =mc? 12 -1|. g W, =mc?
_V
1 %2
2
x W? =W7 +(pc). 3.W=Wo+mTV.

2.14. B keanmoso-nonesol @usuyeckol uccied08amenbCkoi npocpamme WUpoKo UCHOIb3)encs
KOHYenyusi KOpRyCKYIAPHO 80HOB020 0YaANUIMa MUKpouacmuy (mamepuu). Mcxo0s u3 smoil KOHYenyuu,



evioenume KopnyckyaapHole (1) u eonnosvie (2) xapakmepucmuxu 6 ¢popmynax M. Ilnanxa u JI. Oe-
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Bpotina: W=ho: p:7

A. JInmuHa BoJIHBI ﬂv b. DHeprus W . B. Umnynsc ,U .

I'. Mukiudeckas yacToTa .

2.15. Cpedu pasnuynvix cnocobos 3a0anus COCMOSAHUSA 4aACMUysl, NPUBCOEHHLIX HUdICe, ombepume
XapakmepHvle 011 3a0aHUsI MUKDOCOCMOAHUS 68 KBAHMOBOU MeXAaHuKe, s6usuieli OCHOBOU CO30AHUs
HEKIACCUYeCKO20 eCMeCmBO3HAHUSL.

A. CocTosiHHE YacTHUIIbI 33J]a€TCSI B paMKaxX KOHTPOJIMPYEMOTr0 BO3JACHCTBHS CO CTOPOHBI OKPYKEHHUS U

A1 OJHOMCPHOI'O JIBUKCHHA B Ka)KI[BIfI MOMCHT BpPEMCHU t 3agaéTcs JABYMsI (1)I/I3I/I‘ICCKI/IMI/I

BCINYHNHaAMM: KOOpI[PIH&TOfI q4aCTHUIbI X(t) u eé HMITYJIbCOM px (t) =m d)%ft .

b. Cocrosiaue JaCTUIbl BKIIIOYACT B cebs Kak XapaKTCPUCTUKU HYACTULBI, TAK W OKPYXKCHUA.

CocTosiHEEe MUKPOUYACTHIIBI 3a1aéTCsl BOJTHOBON (YHKIMEH ((QDYHKIUEH COCTOSTHHS) l//(X ' ViZ, L ),

KOTOpas sABJISACTCA KOMIIJICKCHOM BCHHHHHOﬁ, OHpCI[GJ'IfIGMOﬁ BO BCCX TOYKaX IPOCTPAHCTBA U B Ka)KI[LIﬁ
MOMCHT BPEMCHHU.

B. BOBHCﬁCTBHC Ha 9aCTUIy CO CTOPOHBI OKPYKCHUS HCKOHTPOJIHUPYCMO, YTO HPOABIICTCA B CIIydac
OAHOMCPHOT'O JABUKCHHA B COOTHOLICHUHU HGOHpCIIGJIéHHOCTGf/'I AJI KOOPAHWHATBI U IIPOCKUOHWHU CKOPOCTHU

AXAP, 2 > » M TIOHATHE TPACKTOPHH TEPSET CMEICI

o

I'. YpaBHeHue 1BUKEHHUs YaCTUIBI 3a0aE€TCSI BTOPBIM 3aKOHOM HbrOoTOHA: R = Z F/ = dr

I_[. I[BI/DKGHI/IG qaCcTUulbl HOCHT CTOXAaCTHYECKUM XapakTep W IOAYHUHACTCA CTATUCTUYCCKUM

3aKOHOMCPHOCTSIM. ypaBHeHI/ICM ABUIKCHUS Y9aCTHULBI B CHJIOBOM IIOJIC SABJIACTCA BOJIHOBOC YPAaBHCHUC
A

Mpénunrepa: H l//( X, Y, 2z, Z') = Wl//( X, ¥, 2, t) , rae H - omneparop ['amunbToHa (omepaTop

3HepI‘I/II/I)I W - QHEPTHUA MUKPOYaCTUIIBI.

2
E. KBanpat mMonyns BOJIHOBOM (pyHKIMU ‘W(X ’ L )‘ B Clly4yae OJHOMEPHOI'O IBWKEHHS 3a1acT

IJIOTHOCTh BEPOSITHOCTH HAXOKJECHUs YacCTHIBl B IIPOMEKYTKE MEKIY TOYKAMU X u xX+dx s

aP 2
MOMEHT BPEMEHH t ; d_X = ‘l//(Xr t)‘ :

[Ipumeuanue. Pemenne ypaBHenust pénuurepa 3ama€T OIHY W3 OCHOBHBIX HJIEM KBAHTOBOM
MEXaHUKM U BCEro HEKIACCUYECKOro ecTecTBO3HaHusA:  «Bc€: Marepus, sHeprus, KBaHTOBbBIE
XapaKTEPUCTUKHA — BBICTYNAKOT JUCKPETHBIMU BEJIMYMHAMH, W HEJb3s1 U3MEPUTh HU OJHY M3 HHX, HE
u3MeHuB eé». M3 a0l maen cnenyer ¢yHIaMeHTanbHbIM Xapaktep moctynaroB H. bopa u ycnoswuii
KBAaHTOBAHUS XapaKTEPUCTHUK MUKPOYACTHLI.

2.16. Oonomy u3z nocmynamoe H. bopa, npusedénnuix 6 1601l KOI0OHKe, NOCMAgbme 8 COOmMeencmeaue
€20 aHaIUMU4ecKoe 8blpaxcenue, YKasauHoe 6 npasou KOJIOHKe.

1. IlepBelii mnoctrynar bopa: 3HepreTmdeckuil CHEKTp aro h _ W W
(KBaHTOBOW CHCTEMBI) TUCKPETEH. A. o= n_ "m
2. Bropoit mnoctynat bopa: 4acTOTBl aTOMHOIO U3Iy4YeH
(971EKTPOMAarHUTHOTO M3JIy4YE€HUs] KBAaHTOBOW CHCTEMBI) CBS3aHBI
DHEPreTHYECKUMU YPOBHSMU aToma (KBaHTOBOM cucTeMbl). I



nepexozne ¢ yposas W, Ha ypoBenr W, <W, wucmyckaercs KBa

m3nydenuss ¢ wactoroit (. Tlpu obpaTtHOM Tepexone KBa
TIOTJIOIIACTCA.
2.17. Keanmosvim uuciam, yKazauHvim 6 1€60U KOIOHKe, N00bepume coomeemcmayoujue YCio8usl
K68AHMOBAHUSL XAPAKMEPUCIUK MUKPOUACMUYbL, NPUBCOEHHbBLE 8 NPABOTL KOTOHKE.

1. n — r1aBHOE KBAaHTOBOE YHCIIO. A. 3anaeT ycioBrUe KBAaHTOBAHUS YHEPTHUH: JIJIS
(n=1,2,3,...). SHEPreTUYECKOro CIEeKTpa aToma
2. [ - asumyTanpHOE (OpOHUTATBEHOE 2 4
y (op ) _z'’m.e* 1

kBaHnToBoe yucio (£ =0,1,2,3,...n). n = 3. hzgz . Py
3. M — MarHUTHOE KBAaHTOBOE YHUCIIO ( 0

=0, £1,£2,... £0). B. 3agaer ycinoBue KBaHTOBaHHS COOCTBEHHOTO
4. s — cIlMHOBOE KBAaHTOBOE YMCIIO (S § MOMEHTA MMITYJIbCa MUKPOYACTHIIbL:
0,1/2,1,3/2,...).
12, 1,3/2,...) L, =,s(s+1)-h,
5. Ms — MarHUTHOE CIIMHOBOE YK CJIO
(ms=0,£1/2, £1,... £5). B. 3anaer ycnoBre KBaHTOBAHUS NIPOEKIUH
COOCTBEHHOTO MOMEHTA UMITYJIbCA: LZS = msh

I. 3a1[aeT YCJIOBUC KBAHTOBAaHHA MOMCHTA

HMITYJIbCA MUKPOYACTHILIBL: L=,(l+1)-n.

Z[. 3az[aeT YCJIOBHUC KBAHTOBAHUS ITPOCKIUA

MOMCHTA UMITYJIbCa MUKPOYAaCTULIbI: LZ = n7h .

2.18. B pamkax npunyuna cynepnosuyuy nocmagvme 8 COOmMeEemcmaue anaiumuyecKue Qopmyisl
NPUHYUNA CYnepno3uyul, npusedenHule Huoice, 8 kiaccuieckou (1) u keanmosoti (2) usuxu.

AR=DF B E=-YE 5 9=20 r1.6=35.
/ / / i
Il.l//=Zk:Ckl//k.

2.19. B pamkax npunyuna moxicoecmeeHHOCmuU 00UHAKOBbIX MUKPOUACMUY, KIACCUPUKAYUU YACTIUY
Ha OCHOGe KGAHMOBbIX CMAMUCMUK, VKA3AHHOU 6 J1e80l KOJIOHKe, NOCmAasbme 68 COOMEemcmeue
CBOLCMBA MHO2OYACUYHBIX B0THOBbIX YYHKYUL, NPUBEOEHHbLE 8 NPABOLL KOJOHKE.

1. B0o30HBI («KOJJIEKTUBUCTBDY) UMEIOT A. Ilpm nmepecTaHoBKe ABYX OJUHAKOBBIX
TEH/ICHIIMIO CKaIUIMBAThCSI B OJHOM KBAaHTOBQ MHKPOYACTHIl MEHSETCS 3HAK BOJHOBOH (pyHKIUF
COCTOSTHUH. DJIEMEHTapHbIE YacTULIBI C b. Ilpu mnepecraHoBKe JABYX OJMHAKOBBIX
LEJI0YMCIEHHBIMU CITMHAMM. MHUKPOYACTHUI] 3HAK BOJHOBOM (pyHKIMM HE

2. ®epMUOHBI («MHIUBUAYATHUCTHD). MU3MEHSETCS.

Cornacio npunnuny Ilaynu, B KBaHTOBOM
COCTOSIHMH, 33JaBa€MOM BCEMHU KBAaHTOBBIMHU
YUCJIaMH, MOXKET HaXOJUThCS TOJIBKO OIUH
dbepMHOH. DIeMeHTapHbIE YaCTHIIBI C
MOJTYIIEJIOUNCICHHBIMU CITMHAMHU.

2.20. B pamkax KoHyenyuu HeKOHMPOIUPYEeMO20 8030eUcmeust, 3a0asuett QryKmyayuoHHy Mo0eilb
HEKIACCUYecKo20  eCMecmeo3HaHUs, — AHATUMUYECKUM  BbIPAMCEHUAM  ONisl  KOPPenayuti  Mexcoy
drykmyayusmu 8 MUKpO- U MAKpomupe, YKA3aHHbIM 8 J1e80lU KOJIOHKe, NOCMA8bme 8 COOMBEenmcmaue ux
@uszuueckuti cmMulcl, cOPMYIUPOBANHDBLIL 8 NPABOU KOJIOHKE.

i f f A. HeanbrepHaTuBHasE KOppemsus QuyKTyary
sHepruu AW u temnepatypsl AT MaKpoCcOCTOSIHUS.

b. AnprepHartuBHas Koppensaius QIyKTyary
COOTHOLLIEHUE HEONPEIETIEHHOCTEN UMIlyJgbca W KoopauHatel. Ecnm, Hanpume
['eit3enOepra. MECTOIOJIOKEHHUE YACTUIBI IO KOOPAUHATHON OCH

I.AXAprE ; AyApy> E ; AZAp=> E -



B U3BECTHO C TOYHOCTBIO AX, TO B TOT )& MOMER
_ BPEMEHU X —  KOMIIOHEHTY  HMITYJIh(
2. AtAW> 2 - COOTHOLICHHE MHKpPOYACTUIIBl  MOKHO  HM3MEPUTh  TOJBKO
HeonpeneneHHocTei ['elizendepra ais TOHUHOCTLIO
SHEPTUM M BPEMEHHU. AP, = A AX.
3. AWAB>ks, rie B = l WU B. AnbrepHaTMBHAs Koppensauus (IIyKTyary
T SHEPTUM M BPEMEHU €€ M3Mepenus. [l u3MepeH:
AWAT>(KsT,)%, tne AW~ ksTo 1 AT~To, a T| sHepruu ¢ TounocTbi0 10 AW HEOOXOLUMO BpeM
— TeMmIIepaTypa TeEpMOCTAaTa — COOTHOIICHUE B
HEONpeIeIEHHOCTEN DUHIITENHA e Membmee, gem 4 t = W '

[Ipumevanue. OOpaTuM BHUMaHKE HA TO, YTO TOJBKO MEPEXO K KIACCHYECKON (PU3HKE, TPU KOTOPOH
nocrosinHas [lnanka h — 0, cHuMaeT orpaHu4eHHs] Ha TOYHOCTh U3MepeHusl. B TernoBbIX mporeccax B
MaKpoMHpe y4eT (pIyKTyaruii HeoOX0AUM MPH JTFOOBIX TOYHBIX U3MEPEHUSX MAaKpPOIIapaMeTPOB: SJHEPTUU
u temreparypbl. [lpum kilaccuueckol cTpaTerud H3MEpPEeHUN QUIyKTyalusMu MpeHeOperarwT, YTo

0COOEHHO SAPKO TIPOABIACTCA B KIACCUYCCKOM CCTCCTBO3HAHHM, OIIMpPAOIMIEMCA Ha BEpYy,
HCCIICAO0BATCIIIO BCEC NOCTYIIHO U ITOJABJIACTHO B I/I3y‘IaeM0ﬁ CHUCTEMC.

2.21. OcHo8HbLIM MemOoO0I0UHeCKUM NPUHYURAM COBPEMEHHOU (QU3UKU, CbIePABUIUM BbLOAIOULVIOCS
PO 68 MemoOonocul 6cell HAYKU, YKA3AHHBLIM 6 IOl KOJIOHKe, NOCMABbMme 8 COOMBEMmCmeue ux

00WeHayYHbLLL CMBIC], NPUBEOEHHDBLU 8 NPABOU KOJIOHKE.
A. CyulecTByeT oOrpaHHYeHHE Ha OJHOBPEMEHH
TOYHOE TIPEJICTABICHHUS O0OBEKTA C MIOMOIIBIO0 OTACIbHE

1. ITpuHIIUIT JOTIOJTHUTEIHHOCTH.

2. IIpuHIMI HEONPEAEIEHHOCTH. «IPOEKLUI».
Bb. Besixoe nctuHHOE riyOOKOe SIBICHHE MPUPOIbI ¥
3. IIpuHIKIT COOTBETCTBHUS. MOJKET OBITh OJJHO3HAYHO OIPENEIECHO C MOMOULIBIO CII
HaIIero si3plka M TpeOyeT AJsi CBOETO OIpENeeHUS I

4. IlpyuHUMT TPOCTOTBHI. s
KpaitHei Mepe JBYX B3aNMMOUCKITIOYAOIITY

JOITOJIHUTCIIbHBIX TMOHSTHH.

B. bonee mpocras Teopus HMMeEeT «BHEIIH
orpaB/iaHue» (COOTBETCTBHE IKCIEPUMEHTY), M «BHYTPEHHEE COBEPUICHCTBO» (KPacoTy TEOpUHU
BUJIC OIpaHUUYEHHI Ha BO3MOXKHBIE KauecTBa CUCTEM), Oojee «(panbcupuiupyeMa 1 B TO K€ BPEN
6onee nHdopmaTuBHa.

I'. JIro0as HOBast Gosee oOuast Teopus, SBISAOLIAsICA PAa3BUTHUEM HPEIBIAYIINX KIACCHYECKH
TEOPHiA, CHPaBEITUBOCTh KOTOPHIX ObLIa SKCIEPUMEHTAJIHHO YCTAHOBJECHA IS OIPE/ICICHHH)
IpYII SBJIEHUH, HE OTBEpraeT 3TH KJIACCHUYECKHE TEOPHH, a BKIIOYaeT UX B ceds. B ompeneneHuy)
CITy4asiX CyIIeCTBYET BO3MOYKHOCTb IPEIEIBbHOTO IEPEX0aa HOBOW TEOPHH B CTAPYIO.

2.22. @opmynam u ycio6HbIM 3aNUCAM A0EPHOU PUUKU, NPUBCOEHHBIM & 180l KOJIOHKE, NOCMAbMme 8

coomeemcmaue ux uaUYecKuti CMuiCi, COpMYIUPOBAHHDBIL 8 NPABOL KOIOHKE.

1 A X A. DHeprus cBs3H a1pa.

B B. 3akoH pagMoOakTUBHOTO pacnaja.

B. YcnoBHas 3anuck A 0003HaYCHHSI pa3TMYHbBD
Anep.
2. Wﬁé = [zmp + (A — z)m,7 - my yfz I'. YcioBHas 3anuce sA1epHON peaKUu.

. CBA3b MEX 1y NIEPUOOM TTOTypaciaaa siapa u
IMOCTOSIHHOW paJlnO0aKTUBHOIO pacnaza.

3. N(t) = N,e™™
_ _In2_0,693
Yy =TT




5. Z/}X+a—>§'§)/'—>§§)/+b_

2.23. B npoyecce paduoakmusHocmu npu 2amma-u3znLyyeHuu. ..

A. ...M3MEHSETCS MaCCOBOE UHMCIIO, 3apsii MATEPUHCKOTO pa U BbIIEISETCS SHEPTUsl.

B. ...41po paaMoaKTHBHOTO 3J€MEHTa U3 BO30YKIEHHOTO COCTOSHUS MIEPEXOIUT B Oojiee
HU3KO3HEPreTUYeCKoe.

B. ...u3MmeHsieTcs 3aps/, HO HE MEHSETCSI MaCCOBOE YMCIIO MATEPUHCKOTO SIpa.

I'. ...u3MeHseTcs MaccoBOE YMCIO MATEPUHCKOTO Spa, HO COXpaHseTCs 3apsl.

2.24. U3omonul xnopa-35 u xaopa-37 omauyaromcs...

A. ...4HCJIOM HEUTPOHOB B SIpE aToMa.

b. ...3apsaom atoma.

B. ...MaccoBbIM YHCIIOM.

I'. ...9uCIOM 3JIEKTPOHOB B aTOME.

2.25. Keanmosas mexanuxa u 603HUKWIAS HA ee OCHOBE MOOelb COBPEMEHHO20 eCMeCcmBO3HAHUS
npueenu K 6bl800y 0 MOM, YUMo 6 Npupooe GYHOAMEHMANTbHYI0 NPUOPUIMEMHYIO POTb USPAIOM
cmamucmuyecKkue, 8eposIMHOCMHbIE 3AKOHbL. 3AKOHOMEPHOCMU OUHAMUYECKO20 MUNA HOCAM
noouunennwiil xapakmep. Cpedu npueedEéHHuIX Hudce OnpeoesieHutl omobepume CcoOMEemMcmeayuue
cmamucmuyeckum (1) u ounamuueckum (2) 3akoHomeprocmsam (uiu meopusam) 6 gusuxe.

A. 3akoHOMEpHOCTH (WJIM TEOPHH), B KOTOPBIX CBSI3UM BCEX (U3MUECKUX BEIUYWH OJHO3HAYHBI.

Bb. 3akoHomepHocTH (WM TeOpHH), B KOTOPHIX OJHO3HAYHO CBSI3aHBI TOJBKO BEPOSTHOCTHU
OTIPE/ICTICHHBIX 3HAYCHUN TeX WJIM MHBIX (DHM3MYECKHX BEIIMYWH, CBSI3W MEXKIYy CaMUMH (U3NYCCKUMU
BEJIMYMHAMU HEOJHO3HAYHBI.

2.26. /[lea cnocoba onucauus npupoovl APKO NPOAGIAIOMCA Yoce Ha makpoypoeue. Ilpu
MAKpOONUCAHUU ONepupyiom GeIUdUHAMU, XAPAKMEPUIVIOUUMU CUCTEM) 8 YeTIOM, MO eCMb
Mmaxkponapamempamu. Mcxo0s uz nowamus. MakpoCOCMOSHUA 8 HEKAACCUYeCKOM eCmecmeo3HaHUuU
U3 MaKponapamempos, NpuUBeOeHHbIX Hudice, 6bloelume COOMBEEMCMEEHHO XaAPaKmMepUCcmuKy
makpooovekma (1) u xapaxmepucmuku oxpyscenusi (mepmocmama) (2).

A. Buytpennss sueprus. b. Temneparypa. B. O6bem. I'. JlaBnenue.

JI. Yucno vactun. E. Xumudeckuit moTeHInanl.

2.27. Kaxoe ycnogue meniogo2o pagHogecusi MaKkpoCoCMosHUs, U3 YKA3AHHbIX 8 J1e60l KOJIOHKe,
coomeemcmeyem onpeoesienHoOMy U0y KOHMAKMA MeHcoy MaKpooObeKmom U mepmocmamon,
NpUBeOeHH020 8 NPABoU KOJIOHKE.

1. PaBeHncTBO naBnenwuii: P1=P A. KopnyckynspHbIii

2. PaBenctBo Temneparyp: T1=T2=Tupus. (1 dy3MOHHBIN) KOHTAKT.

3. PaBeHCTBO XMMHUYECKUX NOTEHLIMANOB: (1= 7  Bb. TeroBoii (3HepreTHuecKkuii)
I71e XUMUYECKUN TOTEHIIUA L XapaKTepH3yeT KOHTAKT.
CPEIHIOIO SHEPTHUI0, MEPEAABAEMYI0 OJHOM B. Mexannyeckuii KOHTaKT

YacTULIEH Yepe3 TPaHULy MEXy IABYMs
MaKpOOOBEKTAMH U MEKIY MaKpPOOOBEKTOM U
TEPMOCTATOM.
2.28. B pamkax mepmMOOUHAMUYECKO20 ONUCAHUS PABHOBECHO20 MAKPO-COCMOAHUA HAYANAM
MEPMOOUHAMUKU, YKA3AHHLIM 8 JIe60ll KOIOHKe, NOCMAagbme 8 coOoOmeemcmeue Gopmynvl u onpeoeneHus,
npugeoerHble 8 NPAsoU KOJIOHKeE.

A. Ecnu 1Ba MmakpooObekTa A u B
HaXOJATCS MOPO3Hb B TEPMOJUHAMUYECKOM
2. IlepBoe Ha4aJI0 TEPMOINHAMHUKHI paBHOBecHH ¢ MakpooObekToM C u
TEPMOCTATOM, TO OHH HaXOJATCS B
TEPMOAMHAMHYECKOM PaBHOBECUU APYT C
IpyroM. Mepoi TepMOJMHAMUYECKOTO
paBHOBeECHS sIBIIsIeTCs Temneparypa T, koTtopas
OJTHOBPEMEHHO SIBJIsIeTCA U PYHKLUEH

1. HyJ'IeBOG Ha4aJio TCPMOJAUHAMHUKNU

3. Bropoe Hauano TepMOAMHAMUKH

4. TpeTbe HavaIO TEPMOJIUHAMUKH (TEOpeMa
Hepncra).




COCTOAHUA.
b. HpI/I CTPEMIICHUU TCMIICPATYPhI MaKpOO6"beKTa K HYJIO €ro 3HTPOIIMSA TAaKXKEC CTPEMUTCA
HYJIIO HE3aBUCUMO OT 3HAYEHUI BHEITHUX mapaMETpOB: %_ >0
-0

B. HpI/I PAaBHOBCCHOM IICPEXOAC CHUCTCMblI MCKAY JABYMSA MAKpPOCOCTOAHHUAMHU U3MCHCH]
BHYTPEHHEH SHEPrMd HE 3aBHCHUT OT BHJA MpPOIecca, MOCPEACTBOM KOTOPOrO MPOU3BEACH OT
Hepexo/:

dwW,, =dQ —SA.

I'. Bo Bcex M301MpPOBaHHBIX (3aKPHITHIX) CHCTEMaxX SHTPONUS HUKOTJa He yObIBaeT, OHa JIH(

o A
0CTaeTcs MOCTOSHHOM, MO0 BO3PACTACT: AS = ?Q >0

[Ipumeuanue. [Ipu paBHOBECHBIX (0OpPATUMBIX) MpOIECCaX SHTPOMUS HE MEHSIETCS, a CIIeOBATEIbHO,
Hayajia TEPMOJIMHAMMKH, a TAK)KE€ YPaBHEHUS! TEPMOAMHAMUYECKUX MPOILECCOB U YPAaBHEHUE COCTOSHUSA,

HalpuMepP B MOJENM HJICATBHOrO rasa, ypaBHeHue Knaiinepona-MenneneeBa: p|/=% R7 , HOCST

OJHO3HAYHbII XapakTep, T.e. MPEACTaBIAIOT JIUHAMUYECKHE 3aKOHOMEPHOCTH TIpU  YCIOBHH
npeHeOpexxeHust  (QIyKTyanusiMu — TeMIepaTrypsl, TO €CTh COOTHOIIEHHEM HEONpPeIeICHHOCTEH
OHHIITEWHA.

OOparuTe BHHMaHUE HA TO, YTO B CIy4ae OTKPBITHIX CHCTEM (HEH3OJIUPOBAHHBIX MaKpPOOOHEKTOB)
BO3MOJKHO B IIPUHIIMIIE KaK BO3PACTaHUE, TaK U yObIBAHUE U COXPAHEHHUE SHTPOIUU:

AS = AS 455 + ASzs,y >0, umu = 0, unm < 0, TO €CTh B3aMMONIPOHMKHOBEHHUE TIOPs/IKa U Xaoca. B

3aKPBITHIX CUCTEMaxX MPHU HEOOPATHMBIX MPOIECCax AEHCTBYET MPUHIIMIT BO3PACTAHUS SHTPONUU. Takum
o0pa3oMm, B 00I1eM cllyyae HEOOXOUMO ONMUPAThCs HA CTATUCTHYECKUE 3aKOHOMEPHOCTH, UYTO M03BOJISET
TOBOPUTDH U O CTATUCTHUUECKON TEPMOJIMHAMUKE U CTATUCTUYECKUX 3aKOHAX MAKPOCOCTOSHUSI.

2.29. Ilosedenue uoeanvbho2o 2aza onucbi8aemcs meopuel...

A. ...macomenua. b. ...onekmpomacnemuszma. B. ...nons.

I. ... monexyiapHo-KuHemu4ecKoll.

2.30. Cmamucmuyeckue 3aKOHbL MAKPOCOCMOAHUS, YKA3AHHbIE 6 1e601 KOJIOHKe, npugeoume 6
coomeemcmeue ¢ UxX husuieckuM CMblCI0M, CHOPMYTUPOBAHHBIM 8 NPABOU KOTOHKE.

A. DHTpONHsS MaKpOCOCTOSIHUSI HPONOPLUOHATIbHA YHC]
1.<ar>~D \/Z MHUKPOCOCTOSIHUM, C TOMOILBIO KOTOPBIX PEATU3YETCsS NaHH
MaKpOCOCTOSIHME  (T€PMOAMHAMMYECKON  BEpOSTHOCTU U]
2.5=kK i InQ CTaTUCTHUUYECKOMY BECY MAKPOCOCTOSHUS ). DHTPOMHUSI BBICTyTIA
B KauecTBe Mepbl Oecropsiaka.
_kV‘f/O‘ b. Cpennuit paguyc «Murpanuu» OpOYHOBCKOM YacTHII
3. =Ae ™ MPOMOPLIMOHAJIEH ~ KOPHIO  KBaJpaTHOMY U3  BpeMek
«MUTPALANY.
an m % , B. BeposTHocTh pacnpeneneHuss MHKPOCOCTOSIHUM
NV [zﬂkﬂ.] arV rpyMIaM ¢ pa3IndHoi sHepruei (pacnpenenenue ['u60ca).
I'. Pactipenenenue moseky ra3a 1mo abCOTIOTHBIM 3HAUYCHUS
mgh uX cKopocTel (pacrpenenenue Makcpena).
k0 J1. Pactipenenenue MoJeKy1 ra3a o BbICOTE B OJJHOPOJIHOM
5 /1= noe g nosie Tsokectu (pacnpenenenue bonpimana).

2.31. B pamkax ¢pusuxu Bcenennoti (mecamupa) evloenume 00beKmol, U3 NPUBEOEHHbIX HUICE,
omuocawuecs kK kocmudeckum menam (1) u oughghysnoii mamepuu (2).

A. Meraranaktuku. B. ['a30Bo-nibiieBbie TymManHocTu. B. Pa3zoOmienHbie Monekyibl u atoMbl. I
lanaktuxu. /. 3Be3npl. E. Pa3oOmieHHble peanbHble 1 BUPTyallbHbIe KOCMUYECKHE HIIEMEHTApHbIE
YaCTHULIBI.

K. Pagnonznyuenue. 3. Ilnanersi. M. Cnyrauku minaner. K. Acrepounsl. JI. PenukroBoe
n3inydeHue GoToHoB U HeHTpuHO. M. KomeTsl.



2.32. B pamkax KOHyenyuu «cmpei pemMeHu», Onucvléaoujeli Heoopamumyo 2100a1bHyI0 2801I0YUIO
om npouinozo K 0yoywjemy, nocmpoume «0pegoy 360I0YUU MUPA HA OCHOBE OMMEUYEHHbIX HUdCe Cmpel
8pemeHuU (Kaxrcoas nocaedyowds 00INCHA 8X00UMb 8 NPeoblOYU)Io).

A. buonoruueckas crpena Bpemenu. b. Kocmoronnyeckas (CoJIHeUHO-TUIAHETHAS) CTpEia BPEMEHH.
B. KocMomnorudeckast ctTpesia BpeMEHH. I'. 3Be3gHo-TasiakTHUecKas crpena BpemeHu. /1.
["'eoxpoHOJIOTHYECKas CTpeia BPEMEHH.

2.33. Ha ocnose smnupuueckoeo coommnoutenuss Xabona: NV=H'R,

(V = cropocms yoanenuss eanaxmux opye om opyea;, R — meocearaxmuueckue paccmosnus, H —
nocmosinuas Xabona, 3a0aruwas Kpumuideckyo niomHoCmy) U NPebluleHUs SHMPONUU UIy4eHus HaAo
SHmMpoOnueu 8ewecmsd Sy >>Seey., ombepume mooenv BcenenHoil, 8 KOmopou Mol Jicusem, Uz mooeell,
npUBEOeHHbIX HUdICe.

A. Cxumaromasics Bceenennas. b. Bcenennas He mpereprneBaeT 3BONIOLUHM. V3MEHATHCS MOTYT
OTJIeNIbHbIE KOCMHYECKHE OOBEKThI, HO HE MHp B LejaoM. B. Bcenennas pacmmpsiercs, U oKpy»Karomas
Hac yacTh BceneHHoil eme o4eHp Jajeka OT CBOET0 MAaKCUMAIILHOTO HEYIOPSI0YCHHOTO (PaBHOBECHOTO)
COCTOSIHUSI, COOTBETCTBYIOIIETO MOJTHOMY KOJLIAICY.

2.34. B pamkax cmanoapmHuot Mooenu 360110YUl Ha KOCMOI02UYECKOM YPOBGHE OCHOBHBIM IMANAM
KOCMUYECKOU WKAbl BpeMeHU, YKA3AHHBIM 8 JIeOl KOJIOHKe, Npuseoume coomeemcmayouue um
npoyeccol, ONUCAHHbBLE 8 NPABOT KOJIOHKE.

Drarbl
KocmuueckogTemmneparypd XapakTepHbIE IPOLIECCHI
Haszsanue
BpeMs (K)

1. HauansHoe A. bonpmoil  B3ppIB:  OT  NEPBOHAYAJIBHOI
COCTOSIHUE CUHTYJISIDHOTO COCTOsHMS BceneHHas nepenuia
Bcenennoti - pacmmpennio (okosio 20 mupa. JeT Hazan). B pesynbral
CUHTYJISIPHOCTh Bonbiioro B3psiBa 0Opa3oBaiack He TOJIBKO MaTepus, K

U CaMO IPOCTPAHCTBO — BPEMsI.

b. Poxxnenue sieMeHTapHBIX 4acTwl], BO BceleHHO
JOMUHUPYET U3JIy4EHHE; YCTAHOBICHUE YHCIIA
0apHOHOB, BOSHUKHOBEHUE AaCUMMETPUU MEXIy
MaTepuel U aHTUMaTepUe; aHHUTWIISILUS TIPOTOH-
AQHTUIIPOTOHHBIX Iap; AaHHUTWIALIMA DJIEKTPOH-
ITO3UTPOHHBIX NIAP; CTAHOBIICHHWE IEPBOHAYAIBHOIO
XMMHUYECKOro coctaBa BceneHHo#t (siaep Bojopoaa —
70%, snep renus (a-dactui) — 30%); Bo Bcenennoit
HAaYMHaEeT JOMUHHUPOBATh BEILECTBO, COCTOSALICE W3
HEWUTpaIbHBIX aTOMOB BOJIOPOJIA, IEUTEPHUS U TEIHS C
HEeOOJIBIION MPUMECHIO MOJIEKYJT BOJIOPO/IA; OTJIEJIEHUE
W3JIy4eHUsl OT BEIECTBA.

B. Co3nanue HEycTOMYMBOI OTHOCUTEIBHO
(bayKTyanuil IOTHOCTH 3a CYET rPaBUTALIMOHHOTO
B3aUMOJICHCTBUS B HEPABHOBECHON CMECHU I'a30B U3
HEHUTpPAJIBbHBIX aTOMOB U (POTOHOB. ['paBUTAIIMIOHHOMY
KOJUIAICy (IIOJHOMY C)KAaTHIO) MIPEMSITCTBYET BpalllcHUE
BHYTPEHHEE JaBJICHUE, IPUYEM J0 OTACIICHUS U31yYEHH
OT BEILIECTBA CWJIBI JABJIICHUS U3IIy4YECHHUs IPEBBIIIAIN
2 dran rpaBuTanMoHHble. KpuTtnuecknii pazmep u Macca
00BEKTa, AJIs1 KOTOpOro 00e CUJibl (rpaBUTAIMU U
JIABJICHHSI) yPaBHOBEIIMBAIOTCS, HA3BIBAIOTCS JUTMHOM U
Maccont Jlxunca. Eciau ucxoaHslil pasmep tena
IIPEBOCXOIUT NIUHY JIPKHHCA, TO, B KOHIIE KOHIIOB,
10 ¢ 10%2 | AoJDKHA HabIIOAThCs ero pparmeHranyst. Eciu xke 9101

NEPBUYHOTO
CHHTE3a BKJII0YAE]
ce0s ciemyronme
SIIOXHU:

a) [1nanka;




6) 6apHOHOB;
B) aJIpOHOB;

I') JENTOHOB;
1) CHHTE3a sI/1e

10% ¢
10° ¢
103 ¢
100 ¢

1028
1014
1012

€) BelllecTBa
(cuHTE3a aTOMOB)

) MPO3PAYHOY]
Bcenennon.

3. Oran
(bopMupoBaHus
rajakTHK, B TOM
YHCJIC M HaIlIeH
TrajlaKTHKH,
BKJIFOYAIOIUN B
cebs cnemyromnme
COOBITHS:

a) HayaJo
o0OpazoBaHus
raJlaKTHK;

0) ralakTUKu
HAYHNHAIOT
00pa3oBBIBATH
CKOTUICHHS,

B) C)KaTHe Halll
POTOTaJTaKTHKH,

') 00pa30BaHUS
3BE3I;

1) 00pazoBaHu
MEXK3BE3IHOTO
00J1aka, JaBIIIEero
Hayasio ConHevH(

CUCTEME;

10% et

3-10° set

1-2 mapn.
JIeT

3 miipa. ne

4 mnpp. ne
4,1 mapna. g

10,2 -15,2
MIIpJ. JIET

3500

pa3Mep MeHbIIe NTUHBI JI)KUHCa, TO O0BEKT TODKEH
KOJUIaNCupoBath Kak 1enoe. OdpazoBaHue
HEPAPXUYECKON CTPYKTYpbl BCeneHHON— ralakTHK, UX
CKOIUJIEHUH, C OJJTHOM CTOPOHBI, U 3BE3]], IIAPOBBIX
CKOIUICHUH, TNIAHET | T.II. ¢ APYTroi — 00YCIOBICHO
(bIayKTyanusiMu IUIOTHOCTH OMKCHIBAEMOT'O OJTHOPOIHOT
iapa, UMEIIIMME pa3InuHyto rnpupoay. 1o
COBPEMEHHBIM MPEJCTABICHUSAM, LIEHTPAIbHBIM
00BEKTOM CTPYKTYPHI BCeeHHOM SBISIOTCS TaaKTHKH,)
Macca KOTOPBIX SKBUBAJIEHTHA B CPEJIHEM CTa
mumrapaam mMace Connna. K gucny Takux 00beKTOB
OTHOCUTCS U Haia ["anmakTrka — MIIeUHBbIi Ty Th.
®opMHUpOBaHKE TATAKTUK COMTPOBOKIAIOCH
BO3HUMKHOBEHHMEM M 3BOJIIOLIMEN 3B€3/1 pa3IMYHbIX Macc,
KOTOPBIX MyTEM Pa3JIMYHOTO BUJA SAEPHBIX PEAKIIUN
CO3JaBAJIUCh B Pa3JIUYHBIX IPOMOPLUAX JIETKUE, CPEIHU
U TSDKEJbIE SJIEMEHTHI. -




€) oOpazoBaHu
IUIAHET.

10,4 - 15, 2,7
MJIPJI. JIET

[Ipumeuanue. [loaTBepkIeHNE CTAaHIAPTHOM MOJIEIHU BOIIONMU Beenennoii:

e Pacmmpenue Beenennoii — paz0eraromnyecs ralakTUKH (KpacHOE CMEIICHHUE).

e PenukToBoe u3nyyeHue (POTOHOB U HEUTPUHO, 0OPA30OBABIIMXCS B paHHEH TOpsiuei cTauu
pacuupenus: BeenenHom.

e  Mopgaens ['amakTuku 1 MerarajnakTUKH.

2.35. Kaosicoomy u3 6u0oe 36e30, yKazsaHHoMmy 8 1e8oll KOJIOHKe, nodbepume coOmeemcmaeayouue um
Xapakmepucmuku, npusedeHHble 8 NPAsoU KOJIOHKe.

1. KpacHble kapiauku A. 3Be3/bl, IMaMeTp KOTOPBIX B 2-3 pa3a MeHble quametpa ConHia,
2. KpacHble TUTaHTBI. | UX CPEIHsS MJIOTHOCTH B 4-5 pa3 6onbiie miuotHocTH CoHIA;

3. benble KapauKH. Bb. DnexTpoHHBIE MOCT3BE3/bI: Macca TAKOTO THUIA 3BE3/bl MOPS]
4. YepHble ABIPHI. Mmaccel Comana, a paauyc — 0,01 pamguyca Comana; miotHocTs 10 1/cM
5. HeititpoHnsie. Ceerumocth 10 cBerumoctr CoHIa.

6. [lynbcapsr. B. Ilynbcupyronme KOCMHUYECKHE MCTOYHHMKH PAguoO-, ONTHYECKOI]
7. KBazapsl. PEHTTEHOBCKOTO u raMma-u3JI1y4eHuu. Y paauonyibscap

(ObICTpOBpaLIAOIIMXCS HEUTPOHHBIX 3BE31) Mepruoabl uMiryibeos — 0,0
4c; y PEHTI€HOBCKHX IIyJIbCApOB (IBOMHBIX 3BE3/, I€ K HEUTPOHH(
3Be3/I€ IIEPETEKAET BEILECTBO OT BTOPOH,

OOBIYHOH 3BE3/IbI) MIEPHOABI COCTABIISIOT HECKOJIBKO CEKYH/I U Ooiee.

I'. 3Be3bl 60MBIIOI CBETUMOCTH: IUaMETP UX B COTHU pa3 Ooublie nuamerpa CosHIa; MIOTHOC]
B TBICSIYHM pa3 MEHBIIE JIOTHOCTH BO3TyXa.

J. 3Be3mpl, cKaTble 1O BENUYHMHBI TPABUTAIMOHHOTO paguyca (Ans 3eMiIu  BelIUYuf
rpaBUTAIMOHHOTO panuyca paBHa 1 cm, mana ComHma — 3 kM). B HHUX BemecTBo HaxoJIUTCA
COCTOSHMH CHHTYNSpHOCTH (TIoTHOCTH Bhime 1074 r/ecm®). UepHas 1pIpa UMeET M Apyrue Ha3BaHU
«KOJUTamncapy, «(QIyKTyap», «CTOK», «3aCTBIBIIAS 3BE3/[a», «TPABUTALMOHHAS MOTHIIAY.

E. 3Be3np1, cocTosiime U3 OrpOMHOTO CTYCTKa HEHTPOHOB; CHIIBI TPaBUTALIMK Pa3pYLININ B HY
CJIOXHBIC SJIpa, M BEIIECTBO CHOBA CTAJIO0 COCTOSATh M3 OTJIEIBHBIX dJIEMEHTAPHBIX YacTHIl. Macca ¥
omu3ka k macce Comnia, paauyc 1/50000 ot comueunoro (10 - 30 kM), mmotHOCTh A0 100 MIH. T/CM

K. KBazu3Be3IHbIC MCTOYHUKH PATUOU3ITYUYCHHS; KOCMHUYECKHE OOBEKTHI UPE3BBIYANHO Mallb
yTI0BBIX pa3mepoB. OtaaneHHocTh OT COJHIIA HECKOIBKO THICSY Meramapcek. JDTo 00pa3oBaH}
okpauH BcenenHoil. OHUM M3JIy4alOT B JECATKH pa3 OoJibllle SHEPruu, YeM camble MOIUIHK
razaktakd. Macca sapa 102 - 10° macc Connna; pasmepst 106 - 101 cm.

2.36. OTO npeockasvieaem cyujecmeosarnue 60 Bcenennotl 00vexmos, 01u3u KOMOpbix ...

A. ...00bEKThI HAUUHAIOT JIBM)KCHUE B 0OPATHOM HAMpPaBIICHUH.

b. .. .u3nydeHue He MOXKET UX TOKUHYTh.

B. ...Bpems MeHsET HallpaBJeHUE.

I'. ...Bpems paKTUYECKU OCTAHABIMBACTCS JUISI HAOIIOAATENs CO CTOPOHBI.

2.37. YKaxuTe eIUHUIbI, HCTIOJIb3YEMBIE JUISl U3MEPEHUS pacCTOSTHUM B npenenax ColHeuHOoU
CUCTEMBI.

A. ActpoHnomuueckas enununa. b. Meranapcek. B. Kunomerp.

I'. CseToBoii roa.

2.38. Cpeou eapuanmos pazeumusi 380J110YUU 36€30 6blbepume BapUAHM, XaAPAKMepusyroujull
960I0YUI0 36€30 ¢ Maccoll, bauzkou k macce Connya.

Jeonouus 36e30
(BapuaHTBI pa3BUTHSA)



IvlanaA seesna rNaeHo |
nocnedoEaTeNbHO CTH

EenbiiFd rMraHT

BEoAblWIEA seesna rnaeHo A
nocnedoeaTenbHOCTM

. O .

OyeHb BoNbluaA sBes0a
rAaEHod NocNenoEaTEenbHOCTH

KpacHbIA rraHt CeepxHoean MyAbcap

CKONnancMpoeaHHan seesfa
KpacHbIA rMraHT (UEpHaA AbIpa)

2.39. Cnyuatinvle 3a0epxcku Ha nymu paszeumus BcenenwHotl, npeonodxceHnuvie U38eCHHbIM
amepuxanckum usuxom . Jaiiconom 6 1971 2., npusedennvle Hudice, npeocmasbme 6 uepapxuyecKoll
nocnedosamenvHocmu 36ooyuu carakmuk (1), 36e30 (2) u nianemol 3emius (3).

A. OOycIioBiieHa OCOOCHHOCTSMU OOpa30BaHUS SICP XMMUYECKUX AJIEMEHTOB M COOTBETCTBYHOIUM
npeobaaaHleM SAep OTHOCHTEIBHO JIETKUX 3J€MEHTOB HaJl SIPAMH MAaCCHUBHBIX (TSDKEIIBIX) 3JIEMEHTOB
(MaccuBHee szipa JKelesa).

Bb. OGycnoBieHna HainuuueM COOCTBEHHOTO MOMEHTA CHUCTEMBI, 3a CUET 4ero ObICTPO BpallaroLIUecs,
MPOTSDKEHHBIE 00BEKTHI, HE B COCTOSIHUU CPa3y CKOJUIAIICHPOBATH, a IPOOSITCS HA YACTH MPH COXPAHCHUU
MCXOJIHBIX Pa3MEpOB.

B. CBsi3aHa ¢ TepMOsZICpPHBIM CHHTE30M B 3Be3/1aX, MpHYeM (PAaKTUUECKU MPOIIECC CIUSHUS MPOTOHOB
WIeT 3a cueT crmaboro BzammoneiicTeus, T.e B 108 pas Mennennee, yem ecu GBI OH OCYIIECTBISIIC 3a
CYET CHJIBHOTO B3aUMOJCHCTBHS.

CTpyKTYpHO-COAEp KATENbHBIN TECT JJIA MOBTOPEHUS M 3a/1aHUSA
K pa3neiay 3
3.1. Vkascume ucmopuueckyro nocied0o8amenbHOCMb CMAHOBIEHUS Yemblpex KOHYenmyaibHOo-
KOHCMPYKMUBHBIX YPOBHEU COBPEMEHHOU XUMUU, NPUBEOEHHBIX HUJICE.

A. Ydenue o xumuueckux npoueccax. b. Yuenue o cocrase.

B. OBomonnonnast xumus. I'. CTpykTypHas XuMus.

3.2. Vkaosxcume npasuibHyto nociedo8ameibHOCMb 68 UCOPULECKOU Uepapxuu XumMuueckux mooeet
sewecmea (om 6onee npocmuvix K 6oJee CIOHCHOMY).

A. Crexuomerpuueckas mozaenb. b. ['eomerpuueckas (cTpykTypHas) moaenb. B. DnekTpoHHas
Mojenb. I'. ATOMHO-MOJIEKYJIsIpHAst MOJIETb.

. DBOMIOLIMOHHASI MOJIEb PA3BUTHS U CAMOOPTAaHU3AIIMH SJIEMEHTAPHBIX KATAIUTUUECKUX CUCTEM.

3.3. Vkaorcume npasunvbhyto nociedoeamenbHOCmb 8 CMPYKMYPHOU Uepapxuu 00beKmos Xumuu (om
OonbUE20 K MEHBUIEMY):

A. Xumnueckue coelMHeHus (OpraHndeckue, HeOpraHMueckue).

B. BemecTBa (qanbTOHUABI U OEPTOIUTHIBI, TOMOTEHHBIC U T€TEPOTCHHEBIE).

B. Xumnueckue snemMeHTsl. I'. ATOMBI.

J. Monekynsl. E. Snpa atomoB. 3. DI€KTPOHBI.

3.4.  Cpeou sewecms, ykazamHulx Hudice, evloeiume opeanuveckue (1) u wneopeanuueckue (2)
COeOUuHeHUsl.

A. Comu. b. Hyxnennossie kucinotel. B. benku. I'. XKupsl. . Okcupsl.

E. I'mapokcuasl. K. Criuptel. 3. Amunokucnotsl. WM. [leHTub!.

K. Hyxneotuns!. JI. @epMeHTHI.

3.5. B pamkax xoumyenyuu yeiocmHOCMU AMOMO8 U MOJEKY]l U eOUHCMEA PeazeHmos U NpoOyKmos
peakyuu  KaxrcooMy OCHOBHOMY NOHAMUIO XUMUU, VKA3AHHOMY 6 Jleol KOJIOHKe, Nnoobepume
coomseemcmayouee onpeoeienue, NpugedeHHoe 8 NPAagoUl KOJIOHKe.

1. ATom A. Ortpaxaer cocraB (CTpyKTypy) BelIecTBa B BI/I4




2. Monekyna XMUMHUYECKOTO  coeiuHeHus.  MonekynsipHas  (opmy]

3. X¥MHUYECKUH JIeMEHT YKa3plBa€T YHUCJIO aTOMOB XHMHYECKOTO 3JIEMEHTa

4. Xumnueckas popmyia monekyie. CTpykrypHas (rpadudeckasi) dpopmyia

5. XumMuueckas peakius

OTpa)kaeT NOPSAJOK COSAUHEHUS aTOMOB B MOJIEKYJIE U YHMCIIO CBSI3€H MEX]ly aTOMaMH.

B. DnextpoHeiiTpaibHas cucTeMa B3aUMOJICHCTBYIONIMX 3JE€MEHTapHBIX YacTHL, COCTOSILAs ]
sanpa (00pa30BaHHOTO MPOTOHAMHU M HEHTPOHAMH ))U JIEKTPOHOB.

B. IlpeBpaiieHne BemeCTB, CONPOBOXAAIOIIEECS M3MEHEHHUEM HX COCTaBa U (MJIM) CTPOEHHU
3anuchIBaeTCs CXEMaTUUECKHU C ITOMOIIBIO (POPMYJT peareHTOB U MPOLYKTOB PEAKLIUU.
I'. DnexTpoHeiiTpanbHas HaMMEHbIIAs COBOKYIIHOCTh aTOMOB, OOpa3yIOUIMX OIpPEICICHHY
CTPYKTYpPY MOCPEICTBOM XUMHUECKUX CBS3EH.

JI. COBOKYITHOCTh aTOMOB (M30TOIOB) C OJJMHAKOBBIM 3apsjioM Z siapa.
3.6. Xumuueckasn popmyna eewpecmea 6 suoe CuSOs ompasicaem...
A. ...KOJMYECTBEHHOE COOTHOIIIEHUE MEXK/y YHCIOM aTOMOB ME/IH, CEPBI M KHUCIOPOa B MOJIEKYJIE.

CTPYKTYPY MOJEKYJIbI U SHEPTHUIO CBSA3H aTOMOB B MOJIEKYJIE.
CTPYKTYPY MOJICKYJIbI U 3JIEMEHTHBIN COCTaB.

I'. ...2IeMeHTHBIH cocTaB.

3.7. Yem onpedensemcsi mMecmo u CE0UCMBA XUMUUECKO2O INIeMEeHma 8 Nepuoouyeckol cucmeme
xumuueckux snemenmos [ 1. Menoeneesa?

A. Atomuoii maccoit. B. 3apsiom snpa atoma.

[Ipumeyanue. B HekmaccHYecKkoi XWMHH, OYECBHIHO, MPABWIBHEH TOBOPUTH O CBSI3M XUMHYECKHX
CBOMCTB 2JIEMEHTA C €T0 SIJICPHO-3JIEKTPOHHBIM CTPOCHHUEM, a HE MPOCTO C 3apsaaoM sijapa. B sTom mnane
XapakTepHbl pa3NU4Msi B XUMUYECKHX CBOWCTBAaX H30TOMOB BOJOPOJA: MPOTHS, TPUTHUS, AeHTepus, a
TaKKe OTCTYIUICHHS OT IOCJIEAO0BATEILHOTO 3alOJIHEHUSI TOI000JI0YEK SJIEKTPOHHON KOH(GUTypanuu
atoMa. Wtak, cyTh mpoOieMbl XMMHUYECKOTO JJIEMEHTa PacKphUIach B (DU3MKO-XUMHUYECKOM CMBICIE
MEPUOINYECKOT0 3aKOHA U B KBAHTOBO-MEXaHUYECKOM OOBSICHEHHH TMOHATHS DJIEKTPOHHON O0O0JIOUKU U
npuHnuna [laymu. A mpobiemMa XMMHYECKOTO COSAMHEHHs] COCTOMT HE CTOJIBKO B TIOCTOSIHCTBE COCTaBa,
CKOJIBKO B MIPUPOJIE XUMHUECKUX CBSI3EH.

3.8. Dnemenmul 00HOU NOOSPYNNbI NEPUOOUUECKOU CUCEMbL UMEIOM ...

A. ...0MHAKOBOE YHCJIO BaJICHTHBIX JIEKTPOHOB.

b. ...0lMH U TOT K€ HOMEP BHEIIHETO YPOBHSI.

B. ...0IlMHAKOBOE YMCIIO SHEPTETUUECKUX YPOBHEH.

I'. ...oquHaKOBOE CTPOECHUE BAJICHTHBIX MOyPOBHEM.

3.9. B pamxax 21eKmpoHHOU MOOENU COBPEMEHHOU XUMUU MUNAM XUMUYECKUX Cés3ell, YKA3AHHbIM 8
J1e6oll KOJNIOHKe, npuseoume 6 COOMEemCmsue OCHOBHble XApaKmepHbvle 0COOeHHOCmU IMUX cés3el,
npusedeHHble 8 NPasoll KOJIOHKe.

b.
B.

1. KoBasneHTHas CBA3b. A. BzaumopelicTBre Mexay aroMaMu OOYCIIOBIEHO TEM, U]
2. Nonnas cBs3b. JIBa DJIEKTPOHA NPUHAJUIEkKAT OJAHOBPEMEHHO ABYM aTOMaM.

3. Merannuueckas CBA3b. 0000IIEHHBIX Mapax 3JIEKTPOHOB BAKHYIO POJIb HAUMHAET UTPa]
4. BopoponHas CBs3b. oOMeHHasi YHeprusi, KOTopas SBJISETCS CyIIeCTBEHHO KBaHTOBOM

5. Ban-nep-BaanbcoBa cBsA3b. | 3aBUCHUT OT IUIOTHOCTH 3apsiioB p12 (I).

b. OOGpasyercss Omaromapsi dJ€KTPUYECKOMY B3aUMOJCHCTBHIO aToMa BOJOpOAA C JPYTUM
aToMaMH, 00J1aIal0LIMMU 3HAYUTENbHON 3JIEKTPOOTPUIIATENbHOCTBI0. OIpeesseT reoMeTpHUIECKY]
CTPYKTYpy OCJNKOBBIX MOJEKYJl U SBJISETCS CYIIECTBEHHON B MOJIEKYJISIPHOM €HETHKE, OTKPbIBY
0TYaCTH BO3MOXKHOCTb ClIapUBaHMs IBYX cnupaineil mosiexyisl JJHK.

B. BosHukaer B pe3yJbTaTe 3JEKTPUYECKOTO B3aUMOACHCTBHUS MEXIYy HOHAMHU, KOTOPH
00pa3yloTcs B pe3yJbTaTe OTAAYM OJHUM aTOMOM JIPYTOMY OJHOTO MJIM HECKOJIBKUX JIEKTPOHOB.




I'. Cuiibl B3aUMOACHCTBUS MEXKIY MOJICKYJIaMU OMPEIEIISIOTCS HATUYUEM Y MOJIEKYJI IPUPOIHH)
WU MHAYIUPOBAHHBIX AJICKTPUIECKUX MOMEHTOB.

. DTy CBsI3b 00Pa3yIOT AIEMEHTHI, AaTOMBI KOTOPBIX Ha BEPXHEM YPOBHE UMEIOT MAJIO 3JEKTPOH
10 CPaBHEHHUIO C OOIIMM YHCIOM BHEUIHUX JHEPIeTHYECKH OJIM3KUX OpOMTaNeH, a BaJCHTHH
AJIGKTPOHBI H3-3a HEOOJBIION SHEPTrUU HOHHM3AIUU 00pa3yroT «IJIEKTPOHHBIM Ta3» W CBOOOJH
MIePEMEIIAOTCS 110 BCEMY KPUCTaJLTY.

3.10. B pamxax Koumyenyuu yeioCmMHOCMU COCMOAHUS 6 XUMUU MUNAM XUMUYECKUX C6s3ell,
VKA3AHHBIX 8 J1e60U KOJOHKe, noobepume CcOOMBEMCmMEyowue UM KpUCMaiiuveckKue eeuecmasd,
npusedeHHble 8 NPasoul KOJOHKe.

1. KoBasieHTHAS CBA3L. A. Jlen, cerneroanextpuk coctaa KH2PO4 u np.

2. NoHHas cBs3b. Bb. Anma3z, kBapil, repMaHuii, KpeMHUH, apceHua rayutus, Gocdy
3. MeTtamnuueckast CBSI3b. UHJIHS U Op.

4. Ban-nep-BaanscoBa cBs3f  B. Il{enoyHoranonHele KPUCTAILIIBI, HAPUMED, TOBAPEHHAS COJ
5. BogopoaHast CBSI3b. NaCl, cemurpa KNO3z, kBacipl KAI(SO4),, nuineBas cona NaHCO3
Ap.

I'. Moz, cepa, KpHCTALIbI 3aTBEPACBIINX HHEPTHBIX IA30B (HEOH
aproHa, KpUINTOHA, KCEHOHA) U JIp.

JI. MeTasl.

3.11. B pamkax cmpykmypuou xumuu omoepume npooiemvl, omHocawuecs Kk Heopeanuyeckou (1) u
opeanuueckoll (2) xumuu, u3 npueeoeHHvlx Hudice.

A. Tlo COBpEeMEHHBIM TMPEICTABICHUSAM, CTPYKTypa MOJEKYJI — OTO TMPOCTPAHCTBEHHAs U
SHEPreTUYecKas yropsI0YeHHOCTh KBAHTOBO-MEXaHUYECKOH CHCTEMbI, COCTOSIICH U3 aTOMHBIX sifiep U
35IeKTpOHOB. OpraHnYecKre COSMHEHUS — CTPYKTYPHbIE 00pa30BaHuUs U3 OPraHMYECKHX MOJIEKYI.

b. CripykTypa HEOpraHM4ecKHMX COCOUHEHHI B3aUMOCBS3aHA C XUMHEH TBEpAOro Teia,
nepeceKarolielics ¢ KBaHTOBOM (pu3mkoil TBepaoro tena. CTpyKTypa 3a/1aeTcsi KBaHTOBO-MEXaHUUECKUM
B3aMMOJICHCTBHEM HEOPTaHMYECKUX MOJIEKYJ U aTOMOB XHMHUYECKHX 3JIEMEHTOB.

3.12. Ocno6ubiM 3aKOHAM U NPUHYUNAM VYEHUS O XUMUYECKUX Npoyeccax, YKA3aHHbIM 8 J1e8ol
KOJIOHKe, no0bepume coomeemcmayrowiue hopmynvl u onpedeieHuss, npugedeHHvle 8 NPAasoll KOJOHKe.

1. 3akoH AppeHnuyca A. CKOpOCTb XMMHYECKHMX pEeakUui NMpHU MOCTOSHHON TeMIeparyj
2. IlpaBusio BanTt- MpPONOpPLUMOHANIbHA  MPOU3BEACHUIO  KOHLIEHTpAUUMW  pearupyrouly
Fodga V=K.C}.CJ
BEIIIECTB: = * * .
3. [lpunuun Jle- m A B 0
[latense b. Ilpu nosbiieHun Temneparypsl Ha 10° CKOpOCTh TOMOT'€HH(
4. 3aKOH IEHCTBYIOIINX] K 7410 2+ 4
Macce peakIuu Bo3pacTaer B y pas: / — K =&
T
_Wse
N=Ne 7
B. Jlons atoMoB (MOJIEKYT), CIOCOOHBIX MMPOPEArupoOBaTh: = IV,€ .
I'. Onpenenser nMoJBMXHOE paBHOBECHE. XMMHUYECKUM PAaBHOBECHEM HA3bIBAETCS COCTOSHUE,
KOTOPOM CKOPOCTh 00paTHOM peakiuy paBHa CKOPOCTH MPSIMON pPEaKIIHH.

3.13. He npubecas K 8blMUCNIEHUAM, YKAMCUME, 8 KAKOM npoyecce npu no00epHCAHuu NOCMOSHHOU
memnepamypbl SHMPONUs NPOOYKMO8 PeaKyuy npesviulaem SHMponuio UCXOOHbIX 8EUieCME:
A. NHsNO2(x) — N2O(T) + 2H20(k)
B. 2N2(r) + O2(r) — 2N20(T)
B. 2H>(1) + CO(r) — CH30H(x)
I'. S(r) — S(x)

3.14. Vcnosus npomexanusi XuMuyeckux npoyecco8 6 COBPEeMeHHOU XUMUU CMAHOBAMCI 3A8UCUMBIMU
He MONbKO Om MepMOOUHAMUYECKUX (memnepamypsl, O0aeleHus u m.n.), HO U CMPYKMYPHO-
KUHemu4eckux hakxmopog: cmpoeHus UCXOOHbIX peazeHmos; UX KOHYEHMpayuu, HAIudusi 8 peaxmope
Kamanuzamopos (uiu uHeUOUmopos) u opyaux 000asok,; cnocob06 cCMeU8anUs peazenmos, Mamepuaios



U KOHCMpPYKYuu peakmopa u m.n. Bausanue maxoeo muna gpakmopos, 8030eticmeaue KoOmopwvlx 3a4acmyro
HOCUM HEKOHMPOIUPYEeMbLU XapaKkmep, Modicem Oblmb ce0eHO K Kamanus)y.

B pamkax konyenyuu nekoHmMpoIupyemo2o 8030€Ucmsus 8 XuMuu KaicoomMy mepmuty, YKa3aHHoMY 8
J1e6oll KoloHKe, nodbepume coomsemcmsyoujee onpeoeieHue, npueedenHoe 8 NPasoll KOJIOHKe.

1. Karanus A. VYcKopeHHME XHMHUYECKOM pPEaKIUU B MPUCYTCTBUU BEILECT
2. 'oMoreHHbIi KaTanu] KaTaau3aToOpoB, KOTOPbIE B3aUMOJICHCTBYIOT C PEareHTOM, HO B PEaKIly
3. I'ereporeHHbIi HE PacXOyIOTCSI U HE BXOJAT B COCTaB KOHEUHOT'O MPOAYKTA.

KaTaian3 b. Karanus, mpu KOoTOpoM XHMMHYECKas peakiusi COBeplIaeTcs
4. ®epMeHTHBIN KaTajld [MOBEPXHOCTHBIX CJIOSAX HA TIpaHULE pas3jena TBEPAOro Tena
5. ABTOKaTanu3 ra3000pa3HON WJIH )KHJIKOW CMECH peareHTOB.

B. Katanu3, KOTOpbIi MPOUCXOIUT 100 B ra3oBOil cMecH, JIMOO B JKUAKOCTHU, TJ€ PACTBOPEH
KaK KaTajau3aTop, TaK U PEarcHThI.

I'. Katain3, B KOTOpOM B KayecTBE KaTalM3aToOpa BBICTYNAIOT TE€ WJIM HHBIE MPOAYKT]
XUMHYECKON PEaKIUU.

. Karanus, B KOTOpOM B KauecTBE KaTallM3aTOPOB UCIIONIB3YIOTCS (EPMEHTHI, KaK MPUPOIHBI
TaK M UCKYCCTBEHHBIE, CJIOKHEHIIINE MOJIEKYJISIPHBIE CHCTEMBI — OMOJIOTHYECKUE KaTAJIN3aTOPBI.

[Mpumeuanue. Karanus urpaer pemaromyro pojib B MPOLECCEe MEpexofa OT XUMHUYECKHX CHCTEM K
OMOJIOTUYECKHM, a TAKXKe K MPOOJIeMaM SBOJIOIMOHHON XUMUH.

3.15. Boouwiii pacmeop nepexkucu 8000pooda, KOMOpPbll NPOOAemcs 8 anmeKax, MOoXcem XpaHumbvcs
onumenvhoe epems. Ilpu obpabomke ceedicell pamvl ObLICMPO NpPOMeEKAem peaxkyus pa3ioNCeHus ¢
gbloeneHUemM amomapHo2o Kuciopooa. OCHOBHOU NPUUUHOU OLICIMPO2O PA3NONCEHUS ABNACMCA ...

A. ...yBEIIMYCHUE KOHIICHTPAIMH TIEPEKUCH BOJOPO/IA.

b. ...nelicTBue naBieHus.

B. ...depMeHTHBII KaTanus.

I'. ...moBBIIIIEHHE TEMITEPATYPHI.

3.16. B pamkax 260110YUOHHOU XuMUU Gbl0eume 08a N00X00a K npodieme CAMOOP2AHU3AYUU
npeobuonocuveckux cucmem: cyocmpamuvii (1) u  @ynxyuonanvueiti (2) Ha ocHo8e KpamKux
Xapakmepucmux ux OmuiudumebHblX Yepm, NPUEEOeHHbIX HUice.

A. OtnuuuTenpHas 4YepTa COCTOMT B KCCICIOBAHWU BEIIECTBEHHOH OCHOBBI OMOJIOTHYECKHX
CHCTEM, T. €. ONPEAEICHHOTO COCTaBa JE€MEHTOB-OPIaHOT€HOB U ONPEIENIEHHON CTPYKTYpPBhI, BXOIAIINX
B JKMBOM OPraHu3M XUMHUYECKUX COCTUHEHUMN.

b. OrauuurtenpbHass uYepra COCTOUT B HCCIEAOBAHHUU  MPOILIECCOB  CaMOOPraHU3alUU
PeONOIOTUIECKAX CHUCTEM, BBISIBICHHHM 3aKOHOB, KOTOPBIM TMOTYHMHSIOTCS TaKHE IMPOIECCHL. Teopus
CaMOpa3BUTHS DIIEMEHTAPHBIX KaTATUTUYECKUX CUCTEM B caMOM OOIIeM BHJIE sABiseTcs o0mieil Teopueit
XHUMHAYECKOH 3BOTIONNN ¥ OMOTeHEe3a.

3.17. Vkaosicume 00Hy u3 ocobenHocmell amoma yenepood, Komopas, Hapsaody ¢ OpyeuMu, cvlepaid
BAJICHYIO POJIb 8 X00€ NPedOUOIOSUYECKOLL I8OTIOYUL.

A. Atom yrneposaa crnocoOeH y4yacTBOBaThb B (POPMHPOBAHUHU PA3HOOOPA3HBIX XMMUYECKHUX CBs3ei
(oIMHApPHBIX, IBOWHBIX, TPOMHBIX) U (PYHKIIMOHATBHBIX TPYII.

b. Atom yriepona oOpa3yeT O4YeHb NpPOYHBIE CBS3M, MPAKTUYECKH HEpa3pblBa€Mble B JIIOOBIX
YCITOBHSIX.

B. Artom yrimepoga crnocoOeH 00pa3oBBIBaTH OCOOBI THI XHMHUYECKOH CBSI3M, KOTOPBIA He
CBOWCTBEHEH HU JUISI OTHOTO JPYTOTO JIEMEHTA IEPUOTNICCKOIN CHCTEMEI.

I'. Atom yriepona sBIS€TCS CaMbIM DPACIPOCTPAHEHHBIM SJIEMEHTOM 3€MHON KOpBI B YCIOBHSX
paHHeln 3emuIu.

CTpYKTYpHO-cOIep:KaTeNbHbIi TEeCT 1JI51 IOBTOPEHHS U 3a/IaHUSs
K pasaeay 4

4.1. B pamxax KOCMUYeCKOU WKANbl BPEMEHU OCHOBHbIM IMANAM 2e0XPOHOLOUYECKOU CMmpebl
8peMeHU, VKA3AHHLIM 8 JIe8Oll KOJIOHKe, Npuseoume 8 COOMEEMCmeUU Ux XapakmepHvle Npoyecchl,
ONUCAHHbBIE 8 NPABOUL KOTOHKE.



Ortansl

Bpems or XapakTepHbI€ IMTPOLECCHI
Ha3zBanue CETOHSIIIHETO
MOMEHTA
1. OopazoBanue | 4,6-4,3 mupa.ne] A. OOpazoBanume 3emiii U  BCEX  IUIAHET
IUTAaHET, 3aTBEPICHHUE CKOHJICHCHPOBABIIIeHCcs KocMUYeckol mbuti. CKopee Bce
opoI, YaCTHUIIBl MBUTH COCTOSIIM U3 JKele3a C MPUMECHIO HHKE
KparepooOpa3oBaHHeE. 1100 U3 CHIIMKATOB, B COCTaB KOTOPBIX BXOJIUT KPEMHHIA.
Kaxnas gactuma Obuia OoKpyxeHa JbaoM. Kpome mbl
2. Apxeo3soiickas Be3Jle MPUCYTCTBOBAI Ta3. ['a3pl MOTIIM KOHJCHCUPOBATh
apa. 3,9-2 muipa. neT |00pasys pa3HyYHbIC JETYIHE OPraHUICCKHE
3. Tlpotepo3oiicKk 2 mipa. JeT- §  coenMHEHUs, B KOTOPBIX TPUCYTCTBYET OCHOBH
apa. MUJIH. JIET JJIEMEHT BCEX KHMBBIX OPraHU3MOB — YTIIEPO/I.

Atmocdepa 3emin, BO3MOKHO, KaK U JAPYTuX IUIaH
coJepkajla METaH, aMMHaK, BOJSHOW Iap M BOJIOD
580 - 250 mun. m{lIporcxoauo  3aTBepJeHHE IUIAHET ¢ WHTEHCHBH
4, [Tlaneosoiickas] 250-66 muH. JeT|00pa30BaHUE KPaTEpOB Ha TUIAHETAX.

apa. b. Ilepoe Benmkoe ropooOpa3zoBaHue (3HAYUTEIBH

YHUUYTOKEHHE MCKOIMAEMBIX OCTATKOB). 3HAYUTEIbH

BYJIKaHUYCCKasa AKTUBHOCTbD, CHOCO6CTB}’IOIL

5. Me3sozoiickasi | 66 MIH. €T |[XUMHYECKHM OHBOJIOLHUOHHBIM mporeccaM. OOpa3oBaH

apa. HACTOSIIEr0 BPEMEHCaMbIX CTapbIX 3EMHBIX TIOPO/I. 3apoxieH
MHUKPOOPTaHHU3MOB.

B. Btopoe Bemmkoe ropooOpa3zoBaHUE (3HAYHUTEIHH

6. Kaiino3zoiickas YHUUYTOKEHHE HCKOMAeMbIX OCTAaTKOB). VHTEHCHBH

apa. mporecc ocaakooOpasoBanus. [lo3mHssS ByIKaHHUYECK

NEeSATEeIbHOCTh.  JpO3usi Ha  OOIIMPHBIX  TUIOMIA/]
MHorokpatHble o0i1e/1eHeHus. Bo3HukHOBeHHe aTMocdey]

Ooraroii kucinopojnoM. [losBistOTCSA NPUMHUTUBHBIE BOAOpOCHW, TpuObl. Cumraercs, Y
HOSIBJISIFOTCS pa3JIMYHbIE MOPCKUE MPOCTEHUILIHE.

I T'epumHckoe ropooOpazoBaHHe (HEKOTOPOE YHHMUYTOXKEHHE HCKOMAEMBIX  OCTaTKO
Habmronarotes cinokHble reoJIorTnYecKue MpoLEecchl ¢ MOAHITUEM, a HHOTA U OTPYKEHUEM CYIIH |
U3MEHEHHEM pa3MepoB M IIIyOMHbl BHYTPUKOHTHHEHTAJIBHBIX MOpEH, a Takke KIuMa
HabGmonatorest 6osee penkue, 4eM MpU TMPOTEPO30€, OJICCHEHUS. 3apOKICHHE MaKPOCKOIHUYECK
¢opm xu3Hu. Camble paHHHE okameHenocTd. [lepBble pacTeHuss Ha cymie. PpiObl. [lamopoTHud
[lepBrie 3eMHOBOJHBIE. B KOHIle 3Tama pa3BUBAIOTCS 3BEPOINOJIOOHBIE IMPECMBIKAIOIINECS
36MHOBO/IHBIE.

J. IlpomomxaroTcsi CHOXHBIE TEOJIOTUYECKHE TMPOILIECChl, B TOM 4YHCIE Jpeiid Marepux
MOBTOpPHBIE OJIEICHEHUsI, ropooOpa3oBaHHME W BYJIKaHMYECKas JIeSITeIbHOCTh (B OCHOBHOM
aMEpUKaHCKOM KOHTHHEHTE). PacTUTENbHOCTh MPOXOIUT Yepe3 CIOKHBIE IBOJIIOLUUOHHBIE MTPOLIEC
OT MaKCHUMAaJIbHOTO PaclpoCTpaHEHMs JIECOB JI0 yMaJKa JApeBeCHbIX (popM M paclBeTa TPaBSHHUCTH
Ortan MOIIHON 3BOJIIOLMK KMBOTO MHUpPAa OT Hayaja pPa3BUTUS AaHTPONOMJIOB (TPEIIECTBEHHUK
OOJIBIIMHCTBA HBIHE JKUBYIIUX POJIOB MIIEKOMHUTAIOMIMX) IO SMOXH YeJIOBeKa M 3BOJIOLHMOHH(
pa3BuTHs IpuMepHO 3a 200 MOKOJIEHUH.

E. Anpnuiickoe ropooOpa3oBaHue (YaCTMYHOE YHUUYTOKEHHE HCKOIMAEMBIX OCTAaTKOB). MOIIH
ropoobpazoBanue AHIbI, Anbnbl, ['mmanam, Ckamuctele Topbl. BbIMupaHue manopoTHHK
OO0pa3oBaHue XBOWHBIX TOPOJ, a 3aTeM JyOOBBIX M KJICHOBBIX JIECOB. J[MHO3aBpHI MOSBISAIOT
JIOCTUTAIOT HaWBBICUIETO paciBeTa M BbIMUpPAIOT. 3yOuaTbie NTHIBI BeIMHUpatoT. [losiBisioTcs neps
COBPEMEHHBIE NITULIBI.

4.2. OcnosHbiMm KOHYenyusim 9360J10Huu 3€Mﬂu, YKA3aHHbIM 6 1e6oll KOJIOHKe, nocmaebsme 6
coomeemcmeue OCHOB0NOJIOHCHUKOB dmux KOHL;QI’IUUIZ, npuee()ennbzx 68 npaeoﬁ KOJIOHKe.



1. Teopus kaTacTpod \ A. Yapnn3 Jlaiiens

2. Teopus T€OJIOrMYECKOTO b. Kopx KroBbe
HBOJIIOIIMOHU3MA
4.3. Cmpykmypuvim YpOSHAM Mamepuu 8 mooeiu ceocgep (0060nr0uex 3emau), YKa3aHHbIM 8 1e6Oll
KOJIOHKe, no0bepume ux Kpamkoe onucanue, npugeoeHHoe 8 Npagoll KOJIOHKe:

1.Atmocdepa A. BonHas o6osouka.

2.T'unpocdepa b. I'a3oBas 06010uKa.

3.ITenocdepa B. 3emnas xopa u HapykHas (TBepaas) yacth MaHTuu. I'. IlouBeHHB

4.JIutocdepa CJIOH.

5.bapocdepa . TIpomexyTouHas d4acTh MaHTHHM (acTeHocdepa), HIDKHIS dac
MaHTHH, BHEIITHEE SIIPO, BHYTPEHHEE SIAPO.

4.4. B pamkax ammocgepvl pacnonodcume ee ciou (000104Ku) 8 nopsioke yOaieHus om no8epXHOCMU
Semnu:

A. Tponocdepa. b. Tpononayza. B. Me3ocdepa. I'. Ctparocdepa.

. Crparomay3a. E. Ox3ochepa. XK. Tepmochepa. 3. Tepmomaysa.

[Ipumeuanue. Bepxuue cnoun armocdeps! (0T 50-80 KM 70 HECKOJIBKUX THICSY KM) 4aCTO OOBEIUHSIOT
B 0JHY ©000JI04Ky — HOHOcepy. MakcumanpHas KOHLEHTpALUs O30HA, MOIJIOLIAIOIIETO
yIbTpaduoIeTOBOE U3TYUSHHE, HAaXOAUTCS Ha BbicoTe 20-25 kM.

4.5. Hcmowenue 030H068020 cnosi 6 ammocgepe 3emau Npugooum K YeeiudeHuro nomoxa
U3TTYYeHUs..

A. ...uH(pakpacHoro...; b....ympTpaduonerosoro...;

B. ...paguoBonHOBOrO...; I'. ...paAMOaKTUBHOTO. ..

4.6. Oona u3 803MOACHLIX NPUYUH PASPYUIEHUS O30HOB020 CNOSI HOCUM AHMPONOSEHHbIN XapaKkmep 3d
cuem UCnoIb308aHUA ... 8 NpoU38oocmee 60 2-1i nonosure XX 6.

A. ...paJu0aKTUBHBIX U30TONOB...; B. ...)peoHOB...;

B. ...Ha"OoTEXHONOTUM. . .; I, ... TSDKENBIX METAILJIOB. ..

4.7. Tounsiii 00120CPOYHDLI NPOSHO3 NO200bI HEBOZMONCEH NOCKOIbKY ...

A. ...4eJIOBEeK CBOEH JesITeNIbHOCThIO HAPYIINI YCTOWYMBOCTD aTMOC(EpHI.

Bb. ...atmMocdepa — cuctema ¢ XaOTMUHOW JTUHAMHKON M Jake HEOOJIbIINE OMMOKU B OMPEIeICHUN
METEOJaHHBIX OBICTPO HAPACTAIOT.

B. ... 3TOrO MOKA HE XBAaTAa€T MOLUTHOCTU KOMIIBIOTEPOB B METEOLIEHTPAX.

I'. ...morony onpenenstoT HenpeacKazyeMble BCIbIKY Ha CoHILE.

4.8. B pamkax cudpocghepvi pacnonodcume ucCmo4HuKy 00bl 8 NopsioKe YObl8aHUsl OOHBIX PeCyPCO8
(3anacos) 3emau:

A. Muposoii okean. b. Ozepa. B. Jlennuku u cuera. I'. [logzemusie npael. . [TouBeHHas Biara u
napsl atmocdepsl. E. [Tonzemusie Boasl. K. bonota. 3. Peunbie BogbL.

4.9. Ilpu paccmompenuu 2e00UHAMUYECKUX NPOYECCO8 pA3IUYAIOm IHOO2eHHble, 00YClo8leHHble
GIUAHUEM GHYMPEHHUX NPOYECCO8 HA IBOJIOYUIO 2€0N02UHECKUX CMPYKmYp 3emau, u IK302eHHble,
o0ycnoenentvle GnusAHUeM 6HewHux npoyeccos. Cpeou 2e00UHAMUYECKUX NPOYeccos, NPUBeOeHHbIX
Hudice, omobepume coomeemcmeeHHo 3HdozeHuble (1) u sx3o0eenHvle (2) npoyeccol:

A. I'mobanpHas TekToHuKa nutocepHbix mauT.  b. KoHnenuus aBukeHus MaTepukoB (mepBas U
BTOpas rumnore3a mobwnusma). B. Lluxnonsl, Taiigynsl, mropmsl Ha nobepexbax. I'. ITapHukoBbIit
¢ dekr. J. HaBognenus. E. M3Bepxenne BynkaHoB. 7K. JlaBuHBI, OMON3HA. 3.
3emnerpscenus. M. I'possl, noxan, tymansl. K. Ilynamu. JI. 3arpssHeHust okpyskaromeil cpeasl. M.
Jlerpananusi MOYBEHHOTO M PACTUTEIHLHOTO MTOKPOBA.

4.10. Ilpeocmagbme 8 ucmopuueckoli nocie008ameibHOCMU OCHOBHble dMAanbl Pa3eumus GHeulHell
(ceoepadghuueckoii) obonouKu 3emau, npueeoeHHvle Huxce:

A. Jlobuorennsiit. b. [loreononornyeckuii. B. buorenusiii. I'. AHTpPOIHBIA.
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5.1. C mouku 3penus xnaccuueckoul (1), neknaccuueckoti(2) u nocmuexknaccuveckou (3) cmpame2utl
ecmecmeeHHOHAYYHO20 MbIULIEHUs NOCMmagbme 6 COOmEemcmeue OAHHbLIM Ccmpamezusim o006pazvl
ouono2uU, npugedeHHble Hudxdce:

A. ®usuko-xummuueckuii oo6pa3 6uonoruu; b. Harypanuctckuii 06pa3 Ouonoruu; B. DBomonnonnas
ouoorus.

5.2. TlocraBpTe B cooTBeTcTBUE TakcoHbl K.JIMHHes B pamMKkax BBEICHHOM UM OHHapHOMN
OHMOJIOTrMYeCKON HOMEHKIIATYphl U MPUHIIUIIA UEPAPXUYECKOTO COMOTIYMHEHHSI TAKCOHOB, IPUBEACHHBIE B
JIeBOM KOJIOHKE, K KJacCH()UKALMU TaKCOHOB YEJIOBEKa KaK OMOJIOTMYECKOTO CYIIECTBa YKAa3aHHOH B
MPaBOM KOJIOHKE.

1.IlapcTBO A.Yenosek pazymusbiii (Homo Sapiens).
2.IToamapcTBo B. JKusotHrle.

3. Tun B. IIo3BOHOYHEIE.

4 IloaTnn I'. Mnekonuraromue.

5.Knacce . Yepennsie.

6.0Tpsn E. MHOTOKI€TOYHBIE JKUBOTHBIE.
7.11lonotpsn 7K. UenoBekoro100HbIE BBICIITNE 00C3bSHEI.
8.HaxncemeiicTBo 3. [Ipumarsl.

9.CemeicTBO N. JIroan.

10. Pon K. Yenosek.

11.Bun JI. YenoBekonomoOHbIe TPUMATHI.

53 B paMKax KJ'IaCCI/I(bI/IKaI_[I/II/I KPYIHBIX CUCTEMATHUYCCKUX TPYHII KUBBIX OPraHU3MOB TOJIBKO IIO
TUITY IUTaHUA OPUBCAUTEC B COOTBCTCTBHUEC NOAUAPCTBA, IMIPHUBCACHHLIC B T3.6JII/IHG, C THUIIaMH IIUTaHMHA,
YKa3aHHbIMU B HOCJ'IGI[HGIZ KOJIOHKC.

Hanuapcrsa I{apcTBa Knaccudukanuus opraHu3MoB 10 TUIIAM MUTAHUS

Iloamapctea
1.bakrepun A. T'eTepoTpodbl — OpraHu3Mbl, UCTIONB3YIOIINE B
Ka4yeCTBE UCTOYHHKA MUTAHUS OPTAaHUYECKUE

Hpokapu-oTs| [IpobsiHKH |5 Apxebak-Tep!

COCIMHECHUS.
3.1luano-
OaxkTepuun
Pacrenus 4.barpsiHKH B. buotpods! — rereporpodsl, TUTAIOLIIMECH  KUBBIMH
OpraHu3MaMH.
B. Cantpodsl — rerepoTpodbl, MuTaromuecs
DyKapHOTHI OpraHNYEeCKHMH BEIIECTBAMU MEPTBBIX TEJ WU

BBIACIICHUAMU (BKCKp eMeHTaMI/I) JKHNBOTHBIX.

>.Hactos-mpue I'. ABTOTpOdBI — OpraHU3MbI, CIOCOOHBIE CO3/1aBaTh

BOZOpOCIH OpraHWYECKHE BEIIECTBA W3 HEOPTaHMYECKHX.
. ®otoTpodsl — aBTOTPOGBI, UCTIOTB3YIOIMINE IS
OMOCUHTE3a CBETOBYIO JHEPIHIO.
6.Bricime E. X
. XemoTpodbl — aBTOTPO(]PBI, UCTIOJIB3YIOITHE ISt
acTEeHHS .
p OMOCUHTE3a DPHEPTUIO XUMHUYECKUX PEAKIUi OKHCIICH]
Fpnﬁbl 7 .Huzimmme HCOPTaHUYCCKUX COGHHHeHl/Iﬁ.
8.Bricine

Kusotueie |9.I1pocTeni-mng

10.MHuoro-
KIICTOYHEIC

5.4. CDyH@aMeHmaﬂbelM NPUSHAKOM JICUB020, YKA3AHHbLIM 6 1e601l KOJIOHKe, nocmaebme 6
coomeenmcmeue ux KpamixKue xapakmepucmuku, npueedeHHbze 8 7’lp61601/7 KOJIOHKeE.



1. BemecTBeHHBI TPU3HAK A. XapakTepHO BOCIPOU3BOJICTBO CAMUX CeOs.
2. CTpyKTYpHBII TMpHU3HAK Bb. Accumerpusi «IIpaBo-JieBO» KaK HYKJIEUHOBBI?
3. OyHKIHUOHAJBHBIA TMPU3HAK TaK W OEJIKOBBIX MOJIEKYII.
4. IlpuzHak MOJIEKYJISIPHOM XUPAJIBHOCTU B. XapakTepHO KJIETOYHOE CTPOEHUE.
(KUpaJIbHOCTH) I'. B coctaB BXOAAT MaKpOMOJIEKYJIbI-
OuomoMMMephl: OCIKM U HYKJIEUHOBBIE KHCIIOTHI
(IHK u PHK).

5.5. OcnosHbiM cmpyKmMYypHBIM YPOBHAM OUOLOSUYECKOU OP2AHU3AYUL MATNePUU, VKA3AHHBIM 6 €60l
KOJIOHKe, NOocmasbme 6 COOMBEemcmeue CmpyKmypHylo Uepapxulo JHCueou mamepuu (Kaxcooe
nocnedyrouee cucmemHoe 06pazo8anue 00NN CHO 6X00UMb 6 npedvloyujee), NPUBeOeHHYI0 8 Npasoll
KOJIOHKE.

1.buocdepnslii (OMOTeOIICHOTHYECKHH) A. buocdepa.
YPOBEHB Bb. Dxocucrema
B. buouenos
I'. buoreoneHos
2.IlonynssunoOHHO-BUA0OBON YPOBEHb A. Tlonynauus
b. Bun
3.OHTOreHeTHYEeCKU (opraHu3MeHHbI A. Opranuzmsl
YPOBEHb Bb. Opraunsl
B. Kierkn
I'. Txanu
4. MoneKynsipHO-T€HETUYECKU I A. buononumeps (0OenKu, HyKJICHHOBbBIE
YPOBEHb kuciotel (JHK,
PHK.)) Bb. T'en. B. buomonexynsl. I'. Heopranuueckue XuUMHUYECKHE COCAMHEHHS. |
Mosexyibl, aTOMBI, 2JIEMEHTAPHBIE YaCTHUIIBI.

5.6. Yemanosums coomeemcmeue mexcoy mepmMuHom u e2o onpeoenenuem

1. Dxonoruveckas HHUIIA. A. COBOKYMHOCTh OCOOCHHOCTEH BU/IA.
2. buororm. Bb. CoBOKYIHOCTh OPraHU3MOB Pa3HbIX BUJIOB,
3. buonienos. HACEJISIOUX OMOTOTI.

B. [TonoxxeHnue Buaa B OMOIIEHO3E.
I'. IlpocTpancTBO, 3aHITOE OMOIIEHO30M.

5.7. Lenocmnas 0O0HOKIeMOYHAs UIU MHO2OKIEMOYHAS JICUBAsL  CUCeMd, CNOCOOHAs K
CAMOCMOSIMENbHOMY CYWECMBO8AHUIO, 00pa3yem ... YPO8eHb OP2AHUZAYUU HCUBOU MAMEPUU.

A. ...IONYJSIIMOHHO-BUJIOBOM. ..; B. ...OpraHu3MeHHsbIN. . .;

B. ...6uocdepHnsiii...; I'. ...0MOreoLeHOTUYECKUH. . .

5.8. Kasicoomy u3z ocHosHuIX 3aKOHO8 2eHemukuy, omxkpoimuix 1. MeHnOenem, nepeyucienHvlx 8 iegoti
KOJlOHKe, no0bepume coomeemcmsyroujue emy onpeoeierue, npuseoeHHoe 6 Npaeou KOJIOHKe.

1.IlepBblit 3aK0H A. Ilpu ckpemMBaHUU JIBYX OPraHU3MOB, OTHOCSIIUXCS K pPa3HbI

Mennens JUHUAM (IBYX TOMO3WUTOTHBIX OPTaHW3MOB) W OTIMYAIOIINXCS APYT (

Jpyra 1O OJHOM TMape albTepHATUBHBIX IPU3HAKOB, BCE MEPB(
MTOKOJICHUE THOPHUIOB OKAKETCS €IMHOOOPA3HBIM.

B. [Ipu ckpemuBaHuy JBYX TOMO3UTOTHBIX OCOOEH, OTIMYAIOIIIX(
JIpyT OT JIpyra Mo JBYM u 0oJiee Mapam albTEPHATHBHBIX MPHU3HAKO
2.BTtopoii 3akoH MeHiel| TeHbl U COOTBETCTBYIOIIME MM IPU3HAKKA HACJIEAYIOTCS HE3aBHCHM
JIPYT OT JIpyra ¥ KOMOMHUPYIOTCSI BO BCEX BO3MOYKHBIX COUETAHHUSIX.

B. Ilpu ckpenmuBanuu 1ByX MNOTOMKOB IIEPBOIO MOKOJIEHUSI MEXIY
co00¥ (IBYX T€TepO3UTOTHBIX 0CO00€) BO BTOPOM IMOKOJIEHUHU
HAOI0IaeTCs pacileryieHHe B OMPEeIEHHOM YHCIOBOM

3.Tperuii 3akon Mennes cootHomenuu: o perorumny 3:1, mo rerorumy 1:2:1.

5.9. B pamkax cenemuku KaxcOOMy OCHOBHOMY NOHAMUIO, YKA3AHHOMY 6 J1e6oll KoloHKe, nodbepume

coomeemcmayloujee emy onpeoeieHue, npusedeHHoe 8 npasoti KOJIOHKe.




1.T'en. A. EnuHuiia HacleACTBEHHOrO MaTepuasa, OTBETCTBEHHAs 3a

2.I'enotun (bopMHUpoBaHKE KaKOTO-THO0 IEMEHTAPHOTO MPU3HAKA.
3.denotun Bb. CoBOKYMHOCTh BCEX MPU3HAKOB OpraHU3Ma.
4.I'eneTnuecKuil KOx B. Cucrema B3aUMOJEHCTBYIOIIUX T'EHOB.

5. T'enom I'. CoBOKYMTHOCTB BCEX T'€HOB TaIlJIOMIHOTO HA0Opa XpOMOCOM.

J. OrmpeneneHHble COYETAaHUS HYKICOTUIOB U
IIOCJIeI0BATENbHOCTh UX pacnojoxeHus B monekyne JJHK.

5.10. ®paemenm yenu JHK umeem nocredosamenvnocmes Hykneomuoos I'TIL[A. Ycecmanosume
noC1e008amebHOCMb HYK1eomuoos 8 komniemenmaprou yenu JJHK.

A. lluto3us. b. Tumus. B. Anenun. I'. I'yanus.

5.11. Ycmanosume nociedosamenpHOCmMb HYKIeomuodos 8 monekyie ungopmayuonnon PHK, ecau
KOMNIeMeHmMAapHblil etl yuacmox umeem HykieomuoHuwli cocmas TLATL.

A. Ypauuiu. b. lluto3un. B. I'yanun. I'. Agenun.

5.12. Monexyna JIHK codepaicum ungpopmamuenwiii yuacmox uz 180 nyxieomuoos, komopwiil
KOOupyem nepsuyHyio cmpykmypy oeaxa. Yucio amunokuciom, 6xo0sauux ¢ cocmas oOeikd, Komopulii
wugpyemces smum ywacmkom /[HK, pasro

A.90. Bb.540. B.180. TI.60.

5.13. Ilo nonosomy npusHaxy OeneHus OpeaHu3Mo8, YKA3AHHOMY Hudice, noobepume, KAKUM OH
aensemcs myscckum (1) unu ocenckum (2) Ha ocHoge CyensienHo20 HACIe008aAHUSI HeAllleNIbHbIX 2eHO8,
JIOKAU308AHHBIX 8 0OHOU Xpomocome - 3akona T. Mopeana.

A. ['OMO3UTOTHBIN OPTaHU3M. b. I'eTepo3uroTHblii OpraHusm.

5.14. B pamkax konyenyuu yenocmuocmu OU0I02U4eCKUx cOCMOosIHULL OCHOBHbIM AKCUOMAM OUOIO02UU,
COPMYTUPOBAHHBIM HA OCHOBE 2eHeMUKU U HPUBCOEHHbIM 6 JleGol KOJOHKe, Nocmasbme 8
coomeemcmeuy aub0 NPUHYUNDBI, HA KOMOPLIX OCHOBAHA AKCUOMA, TUOO  (amuiuu y4yéHulX-a8mopos
AKCUOMbL, U3 YKA3AHHBIX 8 NPABOU KOJIOHKE.

Axkcuoma 1. Bce KuBbIE OPraHU3MBI COCTOSAT A. HK. Konb110B;
u3 ¢QeHoruna u mporpammsel ais ero mnoctpoenuy  b. JI. Heitman, H.Bunep;
(reHoTuna), mepearomencs MO HACIEACTBY U3 B. H.B. Tumodeer-Pecorckmii;
NIOKOJIEHUs! B MokosneHue. Hacnenyercs He I'. Ota akcuoma ocHOBaHa Ha MPHUHIIMIMAX
CTPYKTypa, a OIMCaHUE CTPYKTypbl U CTATUCTUYECKON (DU3UKU W TIPUHITUIIE
MHCTPYKLUS IO €€ U3roToBIeHN0. JKu3Hb Ha HEOIPEAEIEHHOCTH
OCHOBE OJHOI'O TOJEKO B. I'eitzenOepra.

FeHOTUIIa U (EHOTMIAa HEBO3MOXHA, T.K. MpH 9TOM HeNb3s 00ecrneyuTbh

CaMOBOCIPOU3BEAEHUS CTPYKTYPbI, HU €€ CaMONOIICPKAHMSI.

Axkcuoma 2. ['eHeTmyeckre MporpaMMbl HE BO3HHUKAIOT 3aHOBO, a PEAIU3YIOTCS MATPUYHBI
crocoboM. B kauecTBe MaTpuIlbl, HA KOTOPOW CTPOUTCS T€H OYAYIIEro MOKOJICHUS, UCIIONb3YeTy
reH MpeabAyliero rmnokoyieHus. JKH3Hb — 3TO MaTpu4yHOE  KOIHMPOBAHHUE C IOCIEIYIOII
caMocOOpKOi KOTHiA.

Axkcuoma 3. B mporiecce nepenadyd U3 MOKOJEHHUS B MOKOJEHHE T€HETUYECKUE MPOrpamMMBbl
pe3yiabTaTe MHOTMX HPUYMH HM3MEHSIOTCS CIy4allHO M HEHAINpaBi€HHO, W JMIIb CIy4alHO 71
M3MEHEHHUs OKa3bIBAIOTCS MpUCHOocoOUTENbHBIMU. OTOOp CiydalHBIX M3MEHEHUN HE TOJIBKO OCHO]
SBOJIIOIIHMH KU3HU, HO U TIPUYNHA €€ CTAHOBJICHHS, IOTOMY 4TO 0e3 MyTaiuii 0TOOp HEe IeHCTBYET.

Axkcuoma 4. B mpomecce QopmupoBaHus (HEHOTUIA CiIydallHbIe M3MEHEHHS T€HETHUYECKY
porpaMM MHOTOKpPAaTHO YCHJIMBAIOTCS, YTO J€JAaeT BO3MOXKHBIM HX CEJIEKIHIO0 CO CTOPOH
¢dakTopoB BHewmHEH cpenpl. V3-3a ycuiieHHs B ()€HOTUIIAX CIydalHBIX W3MEHEHHUN 3BOJIOILY
YKUBOMW MTPUPOJIbl MPUHLIKIIUAIIBHO HEMNpe/icKa3zyema.

5.15. OcnosHbim cunomezam (meopusm) 603HUKHOBEHUS JHCU3HU HA 3emiie, YKA3AHHbIM 8 JleGoll
KOJIOHKe, NOCMagbme 8 COOMEemcmaue ux Kpamxue xapaxmepucmuxu, npuseoeHnbie 8 npagou KOJIOHKe.

1. Teopus cramMOHApPHOTO A. J)Xu3Hp cyliecTBoBajia BCETJa.
COCTOSIHUSI. Bb. ’Ku3Hp 3aHeceHa Ha Hally IJIaHETY U3BHE.
2. Teopust caMOIIPOM3BOJILHOIO B. JKu3Hp BO3HHMKaNa HEOAHOKPATHO W3 HEKHUBOTO

3apOXKACHUA. BCIICCTBA.



3. Kpeanuonusm. I'. XXuzsb - pe3ynbprar 0O0KECTBEHHOTO TBOPEHUS

4. Tlancniepmusl. J. Ku3Hp BO3HUKJIA B pe3yJIbTaTe MPOLECCOB,
5. Teopusi GMOXMMHMYECKOM MTOAYUHSIFOITUXCSI XUMHYECKUM U (PU3WYECKUM  3aKOHAaD
DBOJIIOIHH.

5.16. B 1860 e. ¢ppanyyscxuii yuenwviti JIyu Ilacmep noxkasan 6 sxcnepumenme, 4mo MUKpOOpeaHu3mbl
NOABNIAIOMCA 8 OP2AHUYECKUX PACMBOPAX 8 CUTLY MO20, Ymo Oblau 3anecenbl myoa paree. Cmepunuzayust
(nacmepuzayus) pacmeopos UCKIIOYAIA «BO3SHUKHOBEHUEY 8 HUX MUKDPOOP2AHUIMOG. DMU ONbIMbL...

A. ...IIOCTaBUJIM 110J] COMHEHHUE TUIIOTE3Y CTALlMOHAPHOI'O COCTOSIHUS.

b. ...onpoBepriy runore3y BOZHUKHOBEHUS )KU3HH B pe3yJIbTaTe OMOXUMHYECKOM SBOTIOIUH.

B. ...710Ka3aiM HECOCTOATENBPHOCTh MHOTOKPATHOTO CaMOIPOM3BOJIBHOTO 3apOXKIEHUS JKU3HU B
COBPEMEHHBIX yCIIOBHUSAX.

I'. ...HaHecnu ynap 1o TeOpuM MaHCIEPMHUH.

5.17. B sxcnepumenmax A.H. Onapuna u C. Dokca npu cmewusanuu 8 00HOU cpede NOaUMepos Obliu
NONYYeHbl UX KOMNIEKChl, 001a0arouue 3a4amkamu C80UCM8 CO8PEMEHHbIX KAemoK. Dmu KOMNIEKCbl
ObLIU HA38AHDL ...

A. ...yrneBogamu. b. ...xoanepBaramu. B. ...munugamu. I'. ...nmpokapuoramu.

5.18. I'unome3sa eenobuo3a (NPouUcxoicOeHUs HCU3HU) OCHOBAHA HA Udee...

A. ...0THOBPEMEHHOTO MOSBJICHUS HYKJICHHOBBIX KHCIOT M (DEPMEHTHBIX OCITKOB.

b. ...IepBUYHOCTH KU3HECTIOCOOHBIX CHCTEM, CTIOCOOHBIX K aBTOKATAIH3Y.

B. ...mepBUYHOCTU CTPYKTYp, CIOCOOHBIX K 3JIEMEHTapHOMY OOMEHY BEIIECTB MpU Y4acTUU
(hepMEHTHBIX OEJIKOB.

I'. ...mepBUYHOCTH MOJIEKYJIIPHOM CHCTEMBI CO CBOMCTBAMU I'€HETHYECKOT0 KOAA.

5.19. Ilpoyecc 8b160pOUH020 BbIXHCUBAHUSA U PAZMHOICEHUS OP2AHUIMO8, DOJlee NPUCNOCOOIEHHBIX K
UBMEHUBUUUMCS BHEUUHUM YCI08UAM, HA3bIBACMICA....

A. ...ectecTBeHHbIM 0TOOpOM. B. ...K03BOMIOLIMEH. B. ...ananTanueii.

I'. ...60pn00i#i 3a cylieCTBOBaHUE.

5.20. B pamkax cummemuueckol meopuu 3801I0UUU O8YM MUNAM IGONIOUYUU, VKAZAHHLIM 8 €60l
KOJIOHKe, NOCmAgbme 6 COOMEEemcmeue ux Kpamkue Xapakmepucmuku, npueeoeHuvie 6 Npasou
KOJIOHKe.

1. MuxkposBostonus A. N3y4aer 3BOIIOLMOHHBIE TPe0Opa30BaHUs 3a AIUTEIbHbII

2. MaxkposBOIIOIHS VCTOPUYECKUI NEpHOJ U

OCHOBHBIE HAIPaBJICHUS Pa3BUTHS KU3HU Ha 3emJie B LIEJIOM.

B. M3ywaer 5BONIIOLIMOHHBIE NpPeoOpa30BaHUs, MPOUCXOIAIIME B TEHOPOHAAX MOMYJISALU
CPaBHUTEIBHO HEOOJBILION MEpPHOJ] BPEMEHHU.

5.21. Xapaxmepusys ceoticmeéa mMymayuti, MOJICHO CKA3amb, YUMo OHU...

A. ...cnmydaiiHbl, HeHarpaBieHbl. b. ...HacnencTBeHHBI. B. ...uMEIOT MpUCIIOCOOUTENBHBIN XapaKTep.
I'. ...He cBsA3aHbI C UBMEHEHHEM TeHOTHIIA.

5.22. Deonoyuonnoe 3naverue uzonAYUL 3aK04aAemcs ...

A. ...TIoJAepKaHUH pa3HOOOpa3us 0coOel B MOMYIISIIIAH.

B. ...coxpanenuu cnenupuaHOCTH TeHO(DOHa pa3AeNIonmxcs GopM BHa.

B. ...mocTaBke 311eMEHTapHOTO IBOJIIOIMOHHOTO MaTepHUaa.

I'. ...mopaepkaHuy YUCICHHOCTH 0CO0eH TTOMYJISAIINHN.

5.23. JKueoii opeanusm npedcmasisem coOOU OMKPLIMYIO — (DUIUKO-XUMUUECKVIO — CUCeM),
Cyuecmsylouwylo 8 OKpyxcaroueli cpeoe 8 CMayuoOHApHOM COCMOAHUU. B omuowlenuu uenogexa Kax
OuoI02ULeCKO20 Cywecmsea 3mo Modcem OblMb GbIpANXCEHO clogamu @panyy3ckozo gusuonoza Knooa
bBepuapa: «llocmosincmeo eHympenneii cpeobvl A611emcs 0013amenbHblM YCI108UeM C80000HOU HCUSHILY.
Tepmunam, Xxapaxmepusylowum pazeumue U pasHooOpaAsHble CUCEMbl CAMOPESYIAYUU HCUBO2O
Op2aHU3Ma, YKA3AHHBLIM 68 JIeBOll KOJIOHKe, NOCmasbme 8 COOmEemcmeue ux Kpamikue OnpeoeeHus,
npusedeHHble 8 NPasoll KOJIOHKe.



1. Ownrorenes. A.

2. Tomeocras.

3.  OrpunarenbHas
oOpaTHas CBSI3b.

4. TlonoxutenbHas
oOpaTHas CBSI3b.

5. DOHAOKpUHHAs
cucrema.

6. HepBhas cucrema.

peoOpa3oBaHuil OpraHu3Ma OT 3apOXKIAEHUS 10 KOHIIA XKU3HHU.

b. Ilpy HapymieHHMM pPaBHOBECUS B I'OMEOCTATHUYECKHX CHUCTEM:
JKUBBIX OPTaHW3MOB BO3HUKAET PsiJi NOCIEACTBUNA, KOTOPBIE IIPUBOISAT
YCTPAHEHUIO 3TOI'0 HAPYIICHHsS U BO3BPALLECHHUIO CHUCTEMBI B UCXOJH
COCTOSIHHE.

B. Bo3Hukiee BO3MyIICHUE BBI3BIBACT TAKUE MOCIEACTBUSA, KOTOPE
€ro yCUJIMBAIOT.

I'. Cucrema ynpaBieHusi, B KOTOPOH B

KauyecTBe KaHAJIOB Iepeaayd MH(OpMAIMK BHICTYIAIOT HEHpPOHBI, U 0c00asi pojb B yIpPaBICHH
NPUHAICKUAT 0€3yCIOBHBIM U YCIOBHBIM pedeKcaM.

J1. PaznooOpa3Hbie cucTeMbl CaMOPETYJISIIUU Ha YPOBHE KJIETOK U HAa YPOBHE TKAHEH.

E. Cucrema ympaBineHus, B KOTOpPOl B KayecTBEe KaHAJOB Iepenaud MH(OpMAIMH BBICTYIAK
TOPMOHBI, CEKpelrsi KOTOPBIX pean3yeTcs Mo NPUHIUIY OTPUIATENIbHON 00paTHOM CBA3H.

WuauBuayanbHOE  pa3BUTUE  OpraHU3Ma,  COBOKYIIHOC

5.24. B pamkax ¢uzuxo-xumuueckou MoOenu Heueo2o OpeaHusmMa npogeoume CpasHeHue HepeHou U
9HOOKPUHHOU Ccucmem Ynpaeienus 8 Ouoio2uu, Kiaccupuyupys OCHOBHble NOJIONCEHUs U C8OUCMEd

coomeemcmeenno HepsHoll (1) u sndokpunnotl (2) pecynayuu, npueedénivie HudiCe.
A. ndopmarus npenaercs 1o akCoHaM B BUJIE HOHHOTO pa3psija.
b. [lepenaua mennennas. B. [lepengaua OvicTpas.
I'. Undopmanus nepenaercs XUMUYECKUMHU BEIIECTBAMHU uepe3
KpoBeHocHOe pycino. [l. Peakius pazBuBaeTcs MEUIEHHO.
E. Peakuus Hactynaer HemeuieHHo. K. Peakuusi KpaTKOBpeMEHHas.
3. Peaknus npopomkurensHas. WM. Peakiys oObIYHO reHepain30BaHa.

K. Peakums yeTko nOoKaIM30BaHa.

5.25. B pamkax ¢usuxo-xumuueckou MoOenu HCueo20 opeanusma COnocmagone omoenibHbiM
«opeamamy Kiemku, YKA3aHHbIM 8 JleBOll KOJIOHKe, COOMEEemcmayuue um yHKYuu U 0CHO8Hbvle
Qusuxo-xumuueckue npoyeccol U3 NPUBEOCHHLIX 8 NPABOU KOJIOHKE.

1.«Opransl ynpaBlIeHUs» KIIETH
— AHK, cocrosiniue u3
HYKJIEOTH/IOB,
MOCJIEI0BATENBHOCTHIO KOTOPBIX
KoaupyeTcst uHpopManus, u
puOOCOMBL.

2.«Cneuupuyeckue pabouue
OpraHb.

3.«ObecneunBarornire padboyre
OpraHb).

4.«Bxonp» U «BBIXOABD)
OTIpEe/IeNIEHHBIX MOJEKYJ M MOHOB
yepes3 I1a3MaTHYECKyt0 MeMOpaHy.

A. OcymiecTBISIOT CBSI3b C BHEHIHEH cpenoit. OOMeH uep

MeMOpaHy perynupyerca Aupdys3ueil, O0CMOTUYECKHM
JEKTPUYECKUM  TPAJAMECHTaMH, aKTUBHBIMH MEXaHU3MaM
nepeHoca  (MOHHBIMM  HacocaMHM) U IEpPEeMEIIECHUsM

MeMOpaHHBIX CTPYKTYp, Kak Hampumep, NpH MHHOLUTO3E
(arommTo3e.

b. IlpousBoxmar suepruto B  BHuae Moiaekyn ATO.
nomompbto  AT® kierka nOBWXETCs, BbIpabATHIBACT TEILT
OCYIIECTBISIET AKTUBHBI TPaHCIOPT, CHUHTE3UPYET HOBH
OeNnKOBble  MOJIEKYJbl U OCylIecTBiIsgeT MHOroe npyroe. AT
3aHMMAET LIEHTPAJIbHOE IOJIOXKEHUE B SIKOHOMMKE JKHUBOTO.

B. Ocy1ecTBIsIOT MH(}OpPMaLOHHO-aHAIUTUYECKY
uHpopmanuo. BHyTpuKIeTOUHAs AEITEeTbHOCTh CBOJUTCS K

5. «CBs3m» MEXIy DJIEMEHTAMY
BHYTPH KJIETKH (0OpaTHasi CBS3b
Ha MOJICKYJIIPHOM YPOBHE).

MHOTOUYMCJIEHHBIM XUMHUYECKUM pEaKIusM, Kaxnaas |
KOTOPBIX MPOTEKAET MOJI IEHCTBHEM CBOETo Oenka — epMeHT,
I'en — yuacroxk JIHK, xomupyromuii ompemeneHHbINH 0eno
benku cuHTE3UpyrOTCA, «IedaTaloTcs» B puOocoMax
MarpunaM — PHK, koropsle nmosydaroTcss myTemM KOAUPOBAHY
rena ¢ JIHK.




I'. OcyuiecTBIAIOT TIaBHYIO AEATEIbHOCTh KIETKH, CIYXallyl0 HYKJIaMm IIeJIOT0 OpraHu3ma,
dopme 11enoro Habopa HU3HKO-XUMHUIECKHIX TPOIECCOB.

. OcymecTBisaoT oOpaTHyto cBs3b. [1o Teopun Xakob6a m Mono, B JIHK, kpoMe cTpyKTypHB
TCHOB, HECYNMX WHPOPMAIMI0 O TMpoIreccax OHOCHUHTE3a, €CTh TI'eHBI-ONEPAaTOPhl M TEHE
perynaropsl. [locneanue KOAUPYIOT CHHTE3 CHELM(PHUUECKOro BEIIeCTBA — perpeccopa, KOTOph
NPUCOSAMHSICTCS K TEHY-OIEepaTopy © MOXKET peryjiupoBaTh padOTy CTPYKTYPHOTO TIeH
OTBEUAIOLIEro 3a CHHTe3 Oejka, BIUIOTh JO MpeKpalleHus cuHTe3a. Ho ecnu B KIIeTKy mnomanaa
BEIIIECTBO, HA3BIBAEMOE HHIYKTOPOM, TO PEIPECCOp COENUHSETCS C HUM, OCBOOOXIas TE€H-OIep
top. Haunnaercs cuntes wuHbopmanuonnod PHK, koropas ciyXuT Matpuiieid s TpOU3BOACT]
Oenka. Ilocne Toro Kak BEIIECTBO-MHAYKTOP HM3pacXOAyeTCsl, pPENpeccop, HENpPEphIBH
MPOU3BOJUMBIA TE€HOM- PEryJISITOPOM, CBSI3bIBAETCSI BHOBb C TE€HOM-ONEPATOPOM — U LM}
noBTopsieTcs. Tak pabortaer oOpaTHas CBsi3b Ha MOJIEKYJSIpHOM ypoBHE. CyIIeCTBYIOT W JAPYTH
BUJIbI «CBSI3U» MEXKIY JIEMEHTAaMU BHYTPH KJIETKH.

[Ipumeuanue. Jlaxke B pamMKax YOpPOIIEHHOH MOJEIH «OPTaHOB» KIETKHW BHJIHO, 4YTO KJIETKa
HAallOMHHACT (DU3UKO-XUMHUYECCKHH KOMOWHAT, YIPABJISIEMBIH CYNEPKOMIBIOTEPOM C THOKHUMH

nporpamMmamu. B opranmsme sxe genoseka 10 - 10 5 knerok. ®usmko-xummueckas MOJIeb KMBOTO
opraHusMa IIOPAKAaET CBOEH CIOKHOCTBIO, BbICOKUM KIIJ[, M KOHEYHO, BO3MOMKHOCTBIO
CaMOBOCITPOU3BEICHUS.

5.26. Cpedu npusedeHHbIX HUIICE CEOUCME 8peMen ombepume C8OUCMBA, XapaKkmepusyowue pems
6 Ouono2uu.

A. Ctpena BpeMEHU HUYEM HE OTPAaHUYEHA, T.€. KOHYC BPEMEHHU YCTPEMIIEH O OECKOHEYHOCTU Kak B
mpouuioe, Tak U B Oynyiee.

Bb. Bpewms-Bo3zpact ob6namaeT «CTpelod BpPEMEHW», HAINPABICHHOH OT MPOUUIOro K Oyaymiemy u
OIMCHIBACTCS TPUAJION: POXKICHUE — CTAPEHUE — THOETb.

B. Bpems B3auMOCBsI3aHHOE C OMOJOTMYECKUMHM PUTMAaMHM, MPOSBISAETCS B CYTOYHOH INEPUOJIUKE
¢buznonornueckux GyHKIHUH U B MUKIUIHOCTH ¢ O0JIee MPOIOKUTEILHBIME TEPHUOIaMHU.

I'. Bpemst — 3T0 mapameTp, oTpa)xaroluii MOPsA0K CMEHSAIOIIUX APYT JIpyra 3JIEMEHTOB Mpolecca Uin
COCTOSIHMI MaTepUaTbHBIX O0OBEKTOB, BHIPAKEHHBIX CIIOBAMHU «PAHBIIE - TI03KE», TOITOMY €ro ONMUCaHHE
BO MHOI'OM HallOMHHAET ONKCAaHUE CBOWCTB MPOCTPAHCTBA.

J. Bpewmsi, oTcuutaHHOe O OMOJOTMYECKHMM YacaMm, Kak Obl BCTPOCHHBIM B >KMBOW OpTraHU3M.
CornacHO COBPEMEHHBIM IPEACTABIEHUSM, B OPraHU3ME HUMEIOTCS HE OJHU OMOJIOTMYECKHE 4Yachl, a
LETIBIA PSAZl 4aCOB, PETYIUPYIOMIMX X0/ Pa3INYHbIX )KM3HEHHBIX ITPOIIECCOB.

[pumeuanue. C OHOJOrMUYECKMMHM PUTMaMH HEOOXOAMMO YBS3bIBaTh PUTM TpyJa M OTAbIXA U
MIOMHUTh O T€HETHKE OMOJIOTHYECKUX YAaCOB M B3aUMOCBS3H UX paboThl ¢ putMamu CosiHIIa U GHOoCchephl.

5.27. Buopummbl nposeisitomcs He moJibKo 80 8pemsi 000pCcmeosanusi, Ho u 60 8pems cna. Cpeou ¢has
CHQ, YKA3aHHbIX HUdice, ombepume ¢hasy cHA, OMHOCAUYIOCA K NAPAOOKCANbHOMY CHY.

A. Mensiennsliii coH. B. BeICTpBIi COH.

5.28. B pamkax 63aumoceA3aHHbIX POPpM NCUXUYECKOU 0esimeNbHOCMU CO3HAHUS U NOOCOZHAHUSL OOUH
U3 IManog meopuecko2o npoyecca — osapeHue, uucaum. Ha smom smane npoucxooum 00uH u3
npoyeccos, ykasaunvlx Hudce. Ommemvme 3mom npoyecc.

A. TlpoBepka HCTUHHOCTH UJIEH, €€ TIOCTIEAYIOIIee CO3HATENbHOE pa3BUTHE U (hopMaTu3alus.

b. Co3speBanue nujen B 6eCCO3HATEILHOM.

B. Co3narenpHoe mpeobpazoBanue HHGOpMAIUH.

I'. ITepexon unen u3 6€CCO3HATENHFHOTO B COZHAHUE.

5.29. Uzsecmno, umo npu noumu NOJHOU XUMUYECKOU U AHAMOMUYECKOU UOSHMUYHOCIU NOJIYUAPULL
20J106H020 MO32a OHU pasnudaromcsa Qyukyuonaroro. Cpeou @yukyul, npuseoeHHbix Hudice, omoepume
dyHKYUU 1€6020 NOTYUADUA.

A. Peus. B. Opuenranus B npoctpasncTtse. B. Jlornueckoe MbluieHue.

I'. Bocipusitie My3bIKH U )KHBOITUCH.

5.30. Tepmunam, xapaxmepuzyiouum ocooyro Qu3uoI0cULecKyro CyuHOCmMs 4el06eKd, YKA3aHHbIM 8
J1e6oll KOJOHKe, NOCmagbme 8 CcOOMEemcmeue ux Kpamkue Xapakmepucmuku, npueeoeHHvle 8 npasou
KOJIOHKe.



1. Omonun

2. Co3Hanue
3. Buumanue
4. ITamaTh

5. MeInuieHue

CTpPYKTYPHO-COIepKATEJIbHBINH TECT JJ1s MOBTOPEHHUS U 3a/1aHUS
K pasaeny 6
6.1. B pamkax xonyenyuu 6uocghepor no B.1. Bepradckomy, sewgecmeo buocghepvi cocmoum u3z
KOMNOHEHMO8, NPUBEOEHHbIX 8 €80l KONIOHKe. [Ipusedume 6 coomeéemcmeue ux Kpamkue
Xapakmepucmuxu, YKa3aHuvie 8 npagou KOJIOHKe.

1. ’KuBoe BemiecTBO A. COBOKYIHOCTh BCE€X >KHUBBIX OPraHU3MOB.

2. KocHoe BeniecTBo Bb. CoBOKYIMHOCTh BCE€X HEKHUBBIX TeJl, 00pa3yIONIUXCs

3.buorenHoe BelecTBO B PE3yJIbTaTe MPOLIECCOB, HE CBA3AHHBIX C JEATEIBHOCTHIO

4.BUOKOCHOE BEIIECTBO YeNoBeKa.

5.PapnoakTuBHOE BEIIECTBO B. CoBOKYNHOCTh HEXHBBIX Tel, 00pa30BaHHBIX B

6. PaccestHHBIC aTOMBI pe3yJbTaTe )KU3HEICATEeIbHOCTH JKUBBIX OPraHU3MOB.

7.BemecTBO KOCMUYECKOTO I'. CoBOKYIIHOCTb OMOKOCHBIX TEJI, IPEACTABISIFOIINX
MPOUCXOKACHUS co00i1 pe3ynbTaT COBMECTHOW JEATEIbHOCTH IKUBBIX

OpraHW3MOB M TE€OJOTMUYECKHX IPOIIECCOB.

. MeTreoputsl, KOCMHYECKasl IIbLIb.

E. ATOMBI pailOaKTUBHBIX 3JIEMEHTOB (PaIHOAKTHBHBI
W30TOIIBI).

K. Artombl, otHOcsmuecss K nuddy3Hoi MaTepuu.

[Ipumeuanue. Knaccudukanus BemectBa Ouocdeps, npemioxkenHas B.M. Bepnaackum, c¢
JIOTUYECKOW TOUYKH 3PEHHS] HE SIBIAECTCS OE3yNmpeuyHOM, TaK KakK BBIJCICHHBIC KaTErOpUU BEIIECTBA
YaCTUYHO TEPEKPBIBAIOT JPYr Apyra, a «OHMOKOCHOE BEHIECTBO» — A3TO (haKTUYECKH TUHAMHYECKas
CHUCTEMA, COCTOSIIAs U3 JIBYX BEIIECTB — )KUBOTO M KOCHOTO, YTO MOJYEPKUBAT U caM BepHaackuid.

6.2. Kueoe sewecmso obecneuusaem OUOLEOXUMUYECKUL KPY20BOPOM Gewecme U npespaujeHue
onepeuu 8 ouocghepe. OCHOBHBIM 2€0XUMUUECKUM DYHKYUAM IHCUBO2O Beuecmsd, YKA3AHHbIM 8 J1e8oU
KOJIOHKe, NOCIABbme 8 COOMEemcmaue ux Kpamkue Xapaxmepucmuku, npueedeHHvle 8 Npasoll KOJIOHKe.

1. Duepreruueckas A. Cpsa3plBaHME U 3allacaHUE€ COJIHEYHOW DHEPruu
(Onoxumuyeckas) OpPraHNYECKOM BEILIECTBE U MOCIEAYIOUIEE PACCETHUE YHEPTUN ]
2. Ta3zoBas noTpeOJIeHNH U MUHEpAJIN3allii OPraHNYEeCKOTO BEIIECTBA.
3. KonnentparmonHas Bb. CnocoOHOCTh W3MEHATH W MOJAEPKHUBATH ONpPEJEICHHD
4.  OKHCIUTEIBHO- ra30BbIi cOCcTaB cpeibl OOMTAaHUS U ATMOC(EPHI B LIEJIOM.
BOCCTAHOBUTEJIbHAS B. «3axBaT» U3 OKpyXKarollel Cpeapl )KUBBIMU OpraHn3MaMu
5. JectpykTuBHas HAKOIJICHHE B HUX aTOMOB OMOTE€HHBIX XMMUYECKHUX HJIEMEHTOB.
6. TpancnoprHas I'. Oxucienne W BOCCTAHOBJIIEHWE PA3JIMYHBIX BEIECTB
7.  Cpenoobpasyromas MTOMOIIBIO JKUBBIX OPTraHU3MOB.
8. Pacceunaromas . Pazpymenue opraHusmMamMu U IOPOAYKTaMH X
9. UudopmanmonHnas KU3HEJESATENIbHOCTH, B TOM 4YHCIIE M TOCIE HUX CMEpPTH, Kak
10. Bbuoreoxumuyeckas OCTaTKOB OPraHMYECKOI0
JeSATEIbHOCTh YEJIOBEKA

B€IICCTBA, TAK W KOCHBIX BCIICCTB.

E. TlepeHoc BemiecTBa M SHEPTUU B Pe3yJIbTaTe aKTUBHOU (DOPMBI IBHKEHUSI OPTaHU3MOB.

K. IlpeoOpazoBanue (HU3MKO-XUMUYECKHX MapaMeTPOB CPEIbl.

3. ®yHKIUsI paccerBaHUs BEIECTB B OKPYKAIOIIEH cpene.

. TlpeBpamienue U mepeMelieHne BemecTB Onocdepsl B pe3yJsbTaTe YEIOBEUECKOM
ACATCIIBHOCTHU JIs1 XO3SIMCTBEHHBIX U GBITOBBIX HYX]] 4CJIOBCKA.

K. Hakoryienne >KMBBIMH OpraHM3MaMHu OINpPEACTICHHOW HWHGOpPMAIINH, 3aKpeIjicHUE e B
HACJICACTBCHHLBIX CTPYKTYpAX U IIEpcaada MOoCJICAYOIUM IMOKOJICHUAM.




6.3. B npoyecce obpazosanus 3anegicell 20podYux UCKONAEMbIX, U3BECMHAKOS8, PYObl NPOAGIAIONCS
@yHKYUU HCUBO2O GeujecmBa.

A.TazoBas. b. Cpenoobpasyromas. B. JlectpykTuBHas. I'. KonnentpauunonHasi.

6.4. Cpedoobpasyrowas ¢ynkyus xHcusozo eeujecmsa 00yciosuna ciedyrouue usmeneHus (He menee 2-
X 8apuanmos):

A. BO3HMKHOBEHHE MOYBEHHOT'O MTOKPOBA HA TOBEPXHOCTH CYIIIH.

b. [Ipeo6pa3zoBanue ra30BOro cocraBa NepBUUHOI aTMOCchepshl.

B. BeiBeTprBaH#e TOPHBIX MOPO/T M MOMOJHEHNE OMOTHUYECKOTO KPYrood0poTa MHHEPAITbHBIMU
BEIIECTBAMH.

I'. O6pazoBanue CKATBHBIX MOPO BYJIKAHUIECKOTO MTPOUCXOKICHHUS.

6.5. OcroeubiM ceolicmeam ouocgepol, NPUBCOEHHbIM 8 €80l KOJIOHKe, NOCMABbMe 8 COOMEEenCcmaue
UX Kpamkue XapaKxmepucmuku, npugeoeHHbvle 8 Npasoli KOJOHKe.

1. IenoctHoCTh U A. llenoctHocTh OHOC(EpHl  TOCTUTAETCS  KPYTOBOPOT(
JTUCKPETHOCTh BEIIECTBA M DJHEPIUM, KOTOphIE OONAgal0T B TO K€ BpeN
2. lleHTpaJM30BaHHOCTH | IUCKPETHOCTHIO.
3. YcTol4MBOCTh H Bb. llenTpanpHoe 3BeHO OwoOchepbl — BCE JKHUBOE BEIICCTE
CaMOpEeryJIALNs (6103KOIOTHST) — SKOLIEHTPU3M, a HE TOJIBKO OJAMH BHUJI — YETIOBEK
4. Purmu4HOCTH paMKax UJEer aHTPOIIOLEHTPU3MA.
5. Kpyrosopor BemectB y  B. B ouochepe CYILIECTBYIOT PUTMBI pa3H(
SHEPro3aBUCUMOCTh NPOJOJKUTENBHOCTH,  OAHAKO  PUTMUYECKUE  SBJICHUA
6. TopusonTanbHas MOBTOPSIIOT MOJIHOCTBIO B KOHIIE PUTMA TOT'O COCTOSIHUS IPUPO/I]
30HAJILHOCTh W BBICOTHAS KOTOpOe OBLIO B €r0 Havaje.
MOSICHOCTh I'. buochepa — oTkpbITas cuctema, CyHIECTBYIOIIAs Ha OCHOJ
7. Bonpmoe pazHooOpasue| B3aMMO3aBUCUMOCTA  OT COJIHEYHOW DJHEPrUM W KPYroBOPO]
BEILIECTB,

o0ecreyrBaroero HemcyepnaeMoCcTb OTAETbHBIX AaTOMOB XMMHUYECKHUX AJIEMEHTOB, B YaCTHOCT
yriepoja Kak OCHOBHOTO «CTPOUTEIBHOIO MaTepuana >KUBOro.

J. O6mednocdepHoit 3aKOHOMEPHOCTBIO SIBIISIIOTCS 3aKOHOMEPHOE H3MEHEHHE HPUPOIH(
Cpelbl MO HAMpaBICHHMIO OT IKBATOpa K IOJIIOCAM M C MOJBEMOM B TOpbl OT MX MOJHOXKUS ]
BEPILHUH.

E. buocdepa xapakrepusyercsi pazHOOOpa3HeM HIKOCHUCTEM, OHOTEOIEHO30B, OMOIICHO30B
BUJIOB, pa3HOOOpa3ueM cpesl OOUTaHus )KUBOT0, Pa3HOOOPa3HeM MPUPOAHBIX 30H U PETrHMOHOB.

K. T'omeoctaTnueckne MexaHu3Mbl OMoc(heprl CBSI3aHbl B OCHOBHOM C KUBBIM BEILIECTBOM, €I(
cBOHCTBaMM M (QyHKUMSIMH M noguuHeHsl npuHimny Jle-Illatense—bpayHa.

6.6. B pamxax konyenyuii 6uocghepul u Hoocghepvl cpeou 0CHOBHBIX IMAN0E IGONIOYUU OP2AHUYECKO20
MUPQ, RPUBEOEHHbIX HUice, ombepume smanvl, omuocsuuecs k 6uozeoyenosy (1) u noozenesy (2).

A. Bo3aukHOBeHHE OMOChepsI ¢ e OMOTHYECKHUM KPYyTOBOPOTOM.

b. Bo3HukHOBeHUE YenoBeka (001IecTBa).

B. YcnoxHeHne HMKINYeCKON CTPYKTYPbI )KU3HH B PE3yJIbTATE MOSBIECHUS MHOTOKJIETOUHBIX
OpPraHHU3MOB.

I'. [IpeBpamenne 6uochepsl B chepy pazyma — Hoochepy.

ITpumeuanue. Hoocdepa npencrasiser coboil 00nacTe B3aUMOACHCTBUS YellOBEKa W NPHUPOBI, B
npenenax KOTOpOM pasyMHas dYeloBedecKasl AeATeIbHOCTh CTAHOBHUTCS OCHOBHBIM OMNPEEINSIOIINM
¢dakxTopom pazsutus. [lonstue «Hoochepa» BBeaeno J. Jlepya u I1. Telispom ne [llapaenom B 1927 r. B
30 — 40-e r.r. XX B. B.M. BepHajackuit pa3Buil mpejicTaBlieHuss 0 Hoocdepe B paMKax HOOTEHE3a —
HBOJIIOIIMOHHOIO MPOLIECCa, YIPABIIEMOT0 YeI0BeYeCKUM co3HaHueM. CTpyKTypa HOOC(ephl BKIIOYACT:
YeJI0BEYECTBO, COLMAIbHBIE CUCTEMBI, HAYKy U TEXHOJOTHH B €IUHCTBE ¢ Ouocdepoil.

6.7. Ilpespawenuro buocgepwvi 6 Hoocghepy 6yoem cnocobcmeosame...

A. ...pa3yMHOE OTHOILIEHHE YEIOBEKa K YEIOBEKY.

b. ...OTKpbITHE BHE3EMHBIX [IUBUIIM3ALINM.

B. ...pa3ymHas cTpaTerus yCTOMYMBOTO Pa3BUTHA.

I'. ...nmepecenenue Ha Mapc.



6.8. B pamkax xonyenyuu 9K0102UU — HAYKU O 83AUMOOMHOULEHUSX HCUBBIX OP2AHUZMO8 MedHcOy oDl
U co cpedotl ux 0OUMaHUsl, OCHOBHBIM NPEOMEMHBIM OCHOBAHUAM IKOJLO2UU, YKA3AHHBIM 8 €801 KOIOHKe,
nocmagvme 8 COOmMeemcmeaue ux Kpamkue Xapakmepucmuku (onpeoeieHus), npueeoeHuvie 8 Npagou
KOJIOHKE.

1. bBuoskonorus A. KommiekcHas — (MEXIUCUMUIUIMHApPHAS)  HaAyK
2. T'moGanbHas 3KOJIOTHS CHUHTE3UPYIOLasi JaHHbIE E€CTECTBEHHBIX M OOILECTBEHHH)
HayK O
MPUPOJIE U B3aUMOACHCTBUU MTPUPOJIBI U

obmrectBa. Hayka 0 IeHHOCTH NPUPOJBI I BCEH YeNOBEUECKON IIUBUIIN3AIIH.
b. Ogna w3 OHOJNIOTMYECKHX HAyK, HM3Yy4Yaromas OTHOIICHHS OWOJIOTHYECKUX OpPraHU3M(
(ocobeit, momymsAni, COOOIIECTB) MEXTy COO0H M OKpY’KaIOIIEH Cpeioi, OMUPArOIIascs Ha OJIF
U3 OCHOBHBIX Hjiel Ononorun: «Bc€ )KuBoe CBA3aHO MEXIY COOO0M.

6.9. Yemanosume coomeemcmeue Me:)fcdy MUNOM 3K0J102U4€eCKO2c0 qbakmopa u eco npumepamu

1. AGuoTuyeckuii hakTop. A. EcTecTBeHHBII pavalliOHHbIN (OH, IIyM
2. buotnyeckwii hakTop. aBTOTPAHCIOPTA.
3. AHTponoreHsslii pakrop. b. EcrecTBeHHBIN pagualinoHHbIH poH, Temneparypa.
B. HckyccTBeHHBIIH painaioHHBINA (OH, IIyM
aBTOTPAHCIOPTA.
I'. B3anmoznencTerue pacTeHUM U )KMBOTHBIX.

6.10. Ilocneocmeuem «napHukogo2o 3¢gexmay modxcem ObIme...

A. ...TIOBBIIIEHNUE BJIAXKHOCTH KJIMMaTa Ha 3eMiie.

b. ...noBBIIIEHUE CpeIHEN TEMIIEpaTyphl U CBSI3aHHBIE C 3TUM KaTaKIU3MbI B Onocdepe.

B. ...BblAENIEHUE YIIIEKHUCIIOTO ra3a U METaHa B aTMocdepy.

I'. ...moTemnsenue kMMaTa v GIaronpusTHbIC U3MEHEHUs B Orocdepe B CBSI3U C 3TUM.

6.11. 3axonsl 3aumooelcmeaus 00Wecmaa u NPUPOObL OMPANCEHbL 8 3aKOHAX dKo02UU b.
Kommonepa (1974 2.). Kascoomy u3 3axonos sxonocuu no Kommonepy, ykasaHHomy 6 J1e8oil KOJIOHKe,
noobepume coomsemcmeylouee emy onpeoeieHue, NPUeeoeHHoe 8 npasoli KOJOHKe.

1. Tlepsslii 3axon Kommonepa A. «Bcé€ cBs3aHO co Bcem»

2. Bropoii 3akon KommoHnepa b. «Bcé nommkHO Kyaa-To 1eBaThCs)
3. Tpernii 3akon Kommonepa B. «Huuto He naercs napom»

4. YerepTsiii 3akoH Kommonepa I'. «IIpupoga 3HaeT yymie»

6.12. Bzaumooeticmeue obwecmsea u npupoosl 3a0aem HeKIACCULECKYI0 OUOCOYUOKYTbMYPHYIO
mooens uenosexa (M.C. Kazan), 6 pamkax Komopoul MO#CHO pa3zgecmu mpu NOHAMUS, YKA3AHHbIE 8 1e601l
KOJIOHKe, HA OCHOBAHUU UX KPAMKUX OnpedesieHull, NPUGeOeHHbIX 8 NPABOU KOJIOHKeE.

1. Wunusung A. O0o03HaueHHe YeIOBEKa, B3SITOI0 KaK «OCOObLY», €IUHUYHE
2. HVuauBuayanbHOCTh npezcraButesib “homo sapiens”.
3. JluuHOCTH

b. Coumonornyeckas TpakTOBKa MHIMBHIA, BKIIOYaromas B ceds oOpeTeHne uM Haboj
COIIMOKYJIBTYPHBIX M [IEHHOCTHBIX OpPUEHTALINN.
B. Kynbpryposnornueckoe BHIEHHE WHAMBHUAA, NPU KOTOPOM Ha IEPBBIM IUIaH BBIXOAWUT €]
CaMOOBITHOCTb, ~ HEMOBTOPUMOCTb, ~OPUTHHAIBHOCTh, €ro  «CaMOCTh» M  HE3aMEHHMOC]
(HEeyCTpaHHUMOCTB)
[Ipumeuyanue. HMrTak, B KyJIbTypOJOTMYECKONM WHIMBHIYAIBHOCTH BO3MOXHO HEKIIACCUYECKOE
«TIepeceveHney pa3InYHbIX JeTEPMUHAHT PAllMOHAIBHON JeSITeIbHOCTH U LeJIeHANPaBICHHBIA BHIOOp UX
B paMKax COIMAJIbHOW M OMOJOTUYECKOW ABYCTOPOHHOCTH B3aUMOJICHCTBHS, HE3aBHCUMBIA OT >KEJaHUH
U yOeXXIeHU .

6.13. Hexnaccuueckas mooenvb payuoHanbHoCmu 6kaodaem 6 cebsi yManucmudeckue nosuyuu Kax
ouosmuxu (1), max u coyuanvnou >muxu (2), komopvim nocmasvme 6 cOOmMEEMCmMeUe UX Kpamue
Xapakxmepucmuku, RPpueeoeHHble HUdiCe.

A. @opMa 3aluUTHI ITpaB YEJI0BEKA, B TOM UUCIIE €T0 MpaBa Ha HU3Hb, HA 3/J0POBbE, HA OTBETCTBEHHOE
U CBOOOJHOE CaMOONpeeICHUE CBOEH )KU3HH.




b. ®opma oco3HaHWS CONHAIBHO-(PHIOCOPCKOTO 3HAYECHHS TOHATHS OOIIEH CyabObI B
COLIMOKYJIBTYPHOM aCIEKTe COBMECTHOTO (OOIIECTBEHHOT0) IMPOKMBAaHUS B OOIIEH KOMMYHAaJIbHOU
KBapTUpE 4eJoBeuecTBa Ha IuaHeTe 3emiisd. Bxioyaer B ce0si MONUTUYECKYIO, PKOHOMUYECKYIO U
MPEANPUHIMATEIBCKYIO ITHKY.

Pestome. Akanemuk H.H.MouceeB moauepkuBaji, 4TO MHUPOBO33PEHHE HHUKOTJAa HE MOXET OBITh
CBEJICHO K YHCTO HAYYHBIM, PAMOHATMCTUYCCKUM MHUPONPEICTABICHUSM. Pa3syM He BCECHIICH, eMy
JIOCTYIHO TO, YTO «IOCTYNMHO». Hanuyue He TONbKO palMOHaJbHOW, HO U HMPPAlMOHAIbHON TPaHUIL
YeJIOBEYECKON CYIIHOCTH OCOOCHHO BA)KHO TPHU PACCMOTPEHHH KOHIICTIHHA 370POBbS U KOIBOIIOIHUU
[Tpuponasr u Yenoseka.

6.14. Ilocmaseme 6 coomeemcmeue ¢ cospemenHbiMu npeocmasieHusimu o 300posve (1) u
saneonocuu (2) ux kpamkue onpeoenenus, NPUEOeHHble HUMICe.

A. Hayka o 3mopoBee nymu u Ttena. dunmocodckas u HayyHas CUCTEMa M peajbHas IMPaKTHKa
YKPEIUICHHUS 3/I0POBbS YEJIOBEKa B MPOIECCE KUZHEHHOTO OHTOTeHE3a.

B. CocrosiHue MONMHOTO (PU3NYECKOro, JYIICBHOTO WM COIHMAILHOTO OJIAarOMoJydus, a HE TOJIBKO
OTCyTCTBHE OoJie3HeN U PU3NUYECKUX Ie(EKTOB.

CTpyKTYpHO-cOAepKaTeJIbHBbINH TeCT A/ NOBTOPEHHUS U 3a/1aHUsA
K pasaeay 7

7.1. OcHnogononazarowas KOHYenyus. KOIEOMOYUU NPUPOOHBIX CUCEM U 4Yelo8eKd 6 2100an1bHOM
Mmacwimabe onupaemcs Ha 08YXCMOpOHHee 3aumooeticmeue anmponnozo npunyuna (1) u npunyuna
enobanvrozo seontoyuonusma (2). Ilocmageme 6 coomeemcmeue OAHHLIM NPUHYUNAM UX KPAMKUE
Xapakxmepucmuxu, RPUeoeHHble HUdIce.

A. Jlaxke HE3HAUNTEJIbHOE OTKJIOHEHHE 3HaueHUs 10001 U3 PyHIaMeHTaIbHBIX (MUPOBBIX) KOHCTAHT
MPUBOANUT K HEBO3MOXKHOCTH TIOSIBJICHUSI BO BceleHHOW BBICOKOYITOPSAOYEHHBIX CTPYKTYP, B TOM YHUCIIE,
U YeloBeKa.

B. Pacnipoctpansier pa3zButue Ha Bce cpepbl ObITHS, yCTaHABIUBAs CBSA3b MEXKIY HEXHUBOW, KUBOU U
couuanbHoi Marepuei. [IpuHimn, npoBo3riamanmuil eTMHCTBO 3BoIoLMoHKpYoliero Kocmoca.

7.2. Koassontoyuonnas cunepeemuueckas napaouzma COBPEMEHHO20 eCMeCMmBO3HAHUs BKIiouaem 6
cebs  «NOHAMUUHYIO CemKY» UCMUHHO20 NPEeOHASHAYEHUs. HOOCHepbl — KOIGOMOYUU Henoekda U
ouocgepwvl, a maxdice cuHepeemuKy Kak COBOKYNHOCMU HAYK 0 3aumonponukrosenuu Ilopsoxa u Xaoca
U U3YYeHUU OoOWUX 3AKOHOMEPHOCMEU NPOYecco8 CAMOOP2AHU3AYUU 6 OMKDPbIMbIX HEePABHOBECHLIX
cucmemax. OCHOBHbIM UOEAM CUHEP2EMUKU 8 PAMKAX npeonodicenno2o 1. Xakenom nonumanus mepmuHa
«cunepeemuxay (1) u 6KkIOUEHHBIX 6 Hee HEPABHOBECHOU MEPMOOUHAMUKY OuccunamueHvx cucmem (2)
U.  Ilpueoxncuna u nenuneunou Ounamuxu (3) nocmageme 6 coomeemcmeue ux Kpamkue
Xxapakmepucmuxu, npuseoeHHble HUudice.

A. OO0o3HauaeT «KOJUIGKTUBHOE JE€HCTBHE» U AaKIEHTUPYET BHHMMAaHHE Ha KOONEpPaTUBHOCTU
B3aUMOJICHCTBHU yacTeil mpu 0Opa3oBaHUHM CTPYKTYpbl Kak €AMHOro uenoro. Jlexkmapupyer uziero
COTPYJHUYECTBA PA3JIMYHBIX TUCHUIUIMH (HAayK) B paMKax COBEpIIAIOUIETOCs B €CTECTBO3HAHUM U B
00I1IeM Hay4YHOM MO3HAHUU TI00abHOTO BOJIIOIMOHHOTO CUHTE3A.

b. HeycTolunBOCTE 1 HEPABHOBECHOCTH OMPEEISAIOT PA3BUTHE CUCTEM, T.€. IOCIEIHUE HEPECTAHHO
¢bnykrynupytor. B ocoboit Touke 6udypkannu (KpUTHYECKOE COCTOSTHUE) (IIYKTYallMH JOCTHTAlOT TaKOi
CHWJIbI, UTO OpraHM3alUsl CUCTEMBI pa3pyliaeTcs. PazpenienneM Kpu3UCHOM CUTyalluu ABISETCS OBICTPBIN
Nepexo/ JUCCUIATUBHOW CHCTEMbl Ha HOBBIM, OoJjiee BBICOKHI YpPOBEHb YNOPSIOYEHHOCTH, KOTOPBII
MOJIy4UJI Ha3BaHUE UCCUTIATUBHOM CTPYKTYpPBI. DTO U €CTh aKT CaMOOPTaHU3allMH CUCTEMBI.

B. DBomronust OOJIBIIMHCTBA CHCTEM HOCUT HEJIMHEHHBIM Xapakrep, T.e. JJIS TaKoro THUIA CHCTEM
BCEr/la CyIIECTBYeT HECKOJbKO BO3MOXKHBIX BapUAHTOB pa3BUTHA. BO3HHUKHOBEHHE CTPYKTYp
HapacTaloleil CI0KHOCTH B paMKax HEJTUHEWHOW AMHAMHUKH HE CIy4alHOCTh, a 3aKOHOMEPHOCTb.
HeoOpatumocTs, HeONPe1eIeHHOCTh U HEJTMHEHMHOCTh BCTPOCHBI B MEXaHU3M JBOJIIOLIHMH.

7.3. Hayunoe nanpaenenue noo nazeanuem Cunepeemuxa...

A. ...paccMaTpUBaeT MyTH BbIX0JIa IMBUIM3ALMH UX YHEPTETUUECKOr0 KpU3uca.

B. ...T0 xe camoe, 4TO OMOJIOTHUECKUH IBOTIOLIMOHU3M.

B. ...chopmupoBanock BO BTOPOit mojIoBUHE XX B.



I'. ...paccmaTpuBaeT 00IIME 3aKOHOMEPHOCTH CaMOOPTaHU3AIMH B )KUBOW U HEXKUBOW TIPUPOJIE.

7.4. Camoopzanusayus 6 cucmeme 603MONACHA MOJILKO 6 MOM CLyYae, eciu CUCeMA...

A. ...m3omupoBana. b. ...HepaBHOBecHa. B. ...Henuneina. I. ...1uHelHHa.

7.5. B meopuu camoopeanusayuu cywjecmeyem noHamue o mouke Ougypkayuu. B mouke
oughyprayuu...

A. ...IUTaBHO OCYILECTBIISAETCS MEPEX0]] B HOBOE YCTOMUMBOE COCTOSIHUE.

Bb. ...cuctrema mnpeGbIBaeT B KPUTUYECKOM COCTOSIHMHU, IEPEXOJ M3 KOTOPOro OCYIIECTBIISETCS
CKa4KOM.

B. ...HeoaHO3HaUEH BBIOOD MyTH JaIbHEUIET0 Pa3BUTHSL.

I'. ...y cucTemsl ecTh €IMHCTBEHHBIH BHIOOP JaIbHEUIIETO MyTH PAa3BUTHS.

7.6. Cpeou YKas3amHuIX HUdCe HANPAGIEHUL pA3eUMUs YUSUIU3AYUU Ombepume HANpaeIeHus,
xapaxmepnuvle 0Jisl UHPOPMAYUOHHO-00PAZ08AMENLHOU YUBUTUSAYUU.

A. Cpeau TpyZnOBBIX HaBBIKOB yMeHHE 00palaThiBaTh MH()OPMAIMIO CTAHOBUTCS MEPBOCTEIIEHHBIM.
[ToBpImmaeTcst 3HAYMMOCTH (PyHIaMEHTATBLHOTO 00Opa30BaHHUS.

b. Cpeau TpylnOBBIX HaBBIKOB BaXXHYIO pOJb HWIPACT CIELUAIU3UPOBAHHOE 3HAHUE, YMEHUE
BBITIOJIHATH OIPENIEICHHYIO OIIEPALMIO B TPYJOBOM KOHBEHEpE.

B. ®opmupyercs nenocTtHas KyJabTypa 4eIOBEYECKOIo OOILIECTBa B paMKax TPUAbl: «LEIOCTHOCTh
IPUPOABl — LEJNOCTHOCTh KYJBTYpbl — LEJIOCTHOCTh YEJIOBEUYECKOM JIMYHOCTU» KakK IEepClEeKTUBa
JTYXOBHOT'O COBEPILIEHCTBOBAHUS YEJIOBEUECTBA.

I'. IlpodopuentupoBanHoe oOy4deHHE CcO3MaeT TexHochepy, KOTopas, coslmaBas «KOM(pOpPTHBIE
yCIIOBHs» OHOMY By “hOomo sapiens”, ryOuT Bcé xuBoe.

JL. Bo3pacraer posib HHTEJUIEKTa YEI0BEYECKOM [IUBIIIM3ALIMM HA OCHOBE HENIPEPHIBHOTO 00pa30BaHUS
U caM000pa30BaHMs MHTEIUIEKTYyalIbHOU KYJIbTYPbl pa3yMHOM JIUYHOCTH.

OTBeTHI K TECTAM.

1.1. 1B, 2A, 3]1, 4b, 5T"; 1.2. 1A, 2B, 3]1, 4I', 5b; 1.3. 1A, 2B, 3/, 4T, 5b; 14.A,b;15. 1A, B
I3, 1K, OIIP; 2b, I, E, X, JI, M, H, C; 1.6. 13, 2B, 3A, 4B, 5T, 6X, 7E, 8]1; 1.7. 1A, 2b; 1.8. A,
B, b, I;
JI
I

b

A,
8.

-

1.9. 1B, 2A, 3T, 4b, 511, 6E; 1.10.1A,B, /I, X;2b,T', E, )K; 1.11. 1A, b, I, E; 2B, I', X, 3, 1, K, JI;
1.12. 1A, B, T, E; 2B, JI, 2K, 3, U; 1.13. 1b, 2A, 3B; 1.14. 1A, 2I', 3B, 4b, 5/1; 1.15. 1A, b; 2B, I, [;
1.16. 1A,256,B, I'; 1.17. 1A, 2B, 3B, 4I'; 1.18. 1B, 2A, 3I', 4B, 511, 6E,7)K; 1.19. 1B, 2B, 3A; 1.20. 1A,
I,3;2b, 1, 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, 311, 4T, 5B; 2.4. 1(A-T-1-b-H); 2(JI-E-)K-M); 3(3-U-K-B); 2.5. 1B, 2A, 3b, 4I"; 2.6. 1A, b,
I,E, XK 3, M; 2]1,H; 3B.UKJI; 2.7. 1A, 2I',b; 3B, I; 2.8. 1I', 2A, 35, 4B; 2.9. 1B, 2A, 3B; 2.10. 1B,
2A,3B; 2.11.1A,b,T;2B, JI,E; 2.12. 1b,2A; 2.13.5,B, /I,E, X; 2.14. 15, B; 2A,I'; 2.15. b, B,
I, E; 2.16. 2A; 2.17. 1A, 2I', 311, 4b, 5B; 2.18. 1A, b, B, I'; 2JI; 2.19. 1B, 2A; 2.20. 1B, 2B, 3A;
2.21. 1B, 2A, 3T, 4B; 2.22. 1B, 2A, 3b, 4]1, 5T"; 2.23. b; 2.24. A,B; 2.25. 1b,2A; 2.26. 1A, B, J1; 26, T

E; 2.27. 1B, 2B, 3A; 2.28. 1A, 2B, 3T, 4b; 2.29.T; 2.30. 1B, 2A, 3B, 41", 511; 2.31. 1A, T, ]I, 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, 7K; 2.36.
B, T;237. A, B; 2.38. 1; 2.39. 1B, 2B, 3A; 3.1.B,T, A, B; 32.A,T,B,B, I; 33.5,A, ]I, B, T, E, 3;
3.4.1B,B,T, X, 3, K,JI; 2 A, ], E; 35. 1B, 2T, 3], 4A, 5B; 3.6. AT; 3.7.B; 3.8. A, T; 3.9. 1A, 2B,
3]1, 4B, 5T; 3.10. 1B, 2B, 3]1, 4T, 5A; 3.11. 1B, 2A; 3.12. 1B, 2B, 3T, 4A; 3.13. A; 3.14. 1A, 2B, 3B, 4]I,
ST 3.15. B; 3.16. 1A, 2B; 3.17. A, B; 4.1. 1A, 2B, 3B, 4T, 5E, 6]1; 4.2. 1B, 2A; 4.3. 1B, 2A, 3T, 4B, 5]I;
4.4.A,B,T,]I,B,K,3,E;45.5;46.5,47. 5,48 A, B,E,T,B, I, K,3; 49.1A,B,E, 3; 2B, T, ]I,
XK, U, K, JI, M; 410.B, A, B,T; 5.1. 1B, 2A, 3B; 5.2. 1B, 2E, 3B, 4]1, 5T, 63, 7K, 8J1, 91, 10K, 11A;
5.3. 1A, B, B, T, I, E; 2T, JI, E; 3T, /I, E; 4T, JT; 5T, IT; 6T, J1 (B); 7A, B (B); 8A, B, B; 9A, B (B); 10A,
B, B; 5.4. 1T, 2B, 3A, 4B; 55. 1A, B, T, B; 2B, A; 3A, B, T, B; 4A, B, B, T, JI; 5.6. 1B, 2T, 3B; 5.7. B;
5.8. 1A, 2B, 3B; 5.9. 1A, 2B, 3B, 4]], 5T; 5.10. A, B, T, B; 5.11. T, B, A, B; 5.12. T; 5.13. 1A, 2B; 5.14.
1B, 2A, 3T, 4B; 5.15. 1A, 2B, 3T, 4B, 5]1; 5.16. B; 5.17. B; 5.18. T; 5.19. A; 5.20. 1B, 2A; 5.21. A, B, B;
5.22. B: 5.23. 1A, 2J1. 3B, 4B, SE, 6I': 5.24. 1A, B, E, XK, K: 2B, T, JT. 3, U: 5.25. 1B, 2T, 3B, 4A, 5]I-
5.26. B, B, JI; 5.27.B; 5.28.T; 5.29. 1A, B; 5.30. 1A, 2B, 3B, 4T, 5]1; 6.1. 1A, 2B, 3B, 4T, 5E, 6),
7]1; 6.2. 1A, 2B, 3B, 4T, 5]1, 6E, 7K, 83, 9K, 1011; 6.3. A, B; 6.4. A, B; 6.5. 1A, 2B, 3K, 4B, 5T,



6/1, 7E; 6.6. 1A, B; 2b, I'; 6.7. B; 6.8. 1b, 2A; 6.9. 1B, 2I', 3A; 6.10. b; 6.11. 1A, 2b, 3T, 4B; 6.12. 1A,
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OITOPHBIE BOITPOCHI

CTpyKTypHO-COJIEp/KaTENbHbIE TECThl IO3BOJSAIOT, KaK Mbl OTMEUYAJIM BO BBEJEHUHU, HE TOJIBKO
KOHTPOJIMPOBATh NIEPBbI YPOBEHb 3HAHMSI, HO U CIIOCOOCTBOBATH, 1O KpaiiHEH Mepe, (OPMHUPOBAHUIO U
MO3HAHUIO  KOHIENTYaJIbHO-TIOHATHHHOTO  ammapata  OOIIEro  €CTECTBO3HAHUS  HAa  OCHOBE
TPAHCAMCLUIUIMHAPHON CUCTEMHOCTH MaHOpambl U (DEHOMEHOJIOTUM COBPEMEHHOI'O €CTECTBO3HAHUs. B
OTIpPEJICIEHHON CTeTeHU TecThl (OPMUPYIOT M OCHOBOIOJArarollie KOHIEMIUH (PyHIaMEHTAIbHBIX
€CTeCTBEHHbIX HayK. OOydaroluil Xapakrep CTPYKTYpHO-COJAEpPXKATENbHBIX TECTOB I03BOJISET,
MCTOJIB3Ys OTBETHI K TECTaM, MPEJICTABUTH UX B BUE TaOJIHII, CXEM M KOHIIETITYaJIbHBIX TPOTPAMM.

OpnHako Ui 0cBOeHHUs 00Jiee BBICOKUX YPOBHEH 3HAHUS C ONOPOM Ha PaLlMOHAIBHOCTH B IEHCTBUU U
JYXOBHbIE M MaTe€pHaJIbHbIE LIEHHOCTH €CTECTBEHHOHAYYHOH KYJIbTYphl HEOOXOIUMO JOMOJIHUTEIHHOE
CaMOCTOSITEJIbHOE H3Y4YCHHME KOHCIEKTOB JIEKLMH M, IO KpailHEHd Mepe, OCHOBHOM JINTEPATyphbl II0
yueOHol nucruminHe «KOHIENuu COBPEMEHHOTO €CTECTBO3HaHUs». Hike NMpUBOAWTCS TPUMEPHBIN
IepevYeHb OMOPHBIX BOIPOCOB, KOTOPbIE MOT'YT OBITh MCIIOJIb30BaHbI Ul MOATOTOBKU K NMPAKTHYECKUM
(ceMMHApCKUM) 3aHITHSIM, a TAKXKE K dK3aMeHaM (3aueTaM) 1o TaHHOW JUCIUIUIMHE.

IIpumepHBbIii NepedyeHb BONIPOCOB
JE1: CrpykTypHas, METOAOJIOrMYECKass U UCTOPUYECKAsl ITaHOpaMa €CTECTBEHHOHAYYHOT'O IO3HAaHUs
MHpa.

1. [Ipenmer kypca «KoHienuuu coBpeMEHHOTO €CTECTBO3HAHUS.
3HaTh: KioueBbie moHsATUA npeameTta KCE.
2. EctecTBO3HaHME U €T0 POJIb B MHTEIUIEKTYalIbHOM chepe KyIbTyphl.

3HaTh: CTPYKTYpHbIE€ YPOBHM (CEIMEHTHI) HHTEUIEKTYaIbHONH CQepbl KyJIbTypbl; OTIMYUS
I'YMaHUTapHO-XyJ0KECTBEHHON KYyJIbTYpbl OT HAyYHO-TEXHUYECKOH; OTJIMYUTENIbHBIE IPU3HAKU
TICEBJIOHAYKHU.
3. KittoueBble MOHATHS HAYYHOT'O METOJA.
3HaTh: YPOBHM HAyYHOTO MO3HAHUS (IMIOUPUUYECKUH, TEOPETUUYECKUIl); ONpe/eleHUe METOJI0B
MIO3HAHUS; MOJIENIN Pa3BUTHUS HAYKH; HAy4YHbIE KAPTUHBI MUpA.
4. HcTopus ectecTBO3HAHUS.
3HaTh: OCHOBHBIE KOHLIENTYyaJlbHbIE NPOTpaMMbl U OCHOBHBIE KOHUENIMM OT JIOXU aHTUYHON
HaTyppUIOCOPUU [0 SMOXU COBPEMEHHOI'O €CTECTBO3HAHUS; DPA3BUTHE IPEJCTaBICHHUS O MaTepHH,
JBUKEHUM U B3aUMOJECHCTBUM.
o. [TaHOpama u cTpyKTypa COBPEMEHHOI'O OOIIETr0 €CTECTBO3HAHUSI.
3HaTh: MpoLecchl MHTerpauuu U auddepeHnnanyy Hayk; KOHLENTYalbHbIe MPOTrpaMMBbl (U3UKH,
XUMHH U OMOJIOTUM COBPEMEHHOI'O €CTECTBO3HAHNUS; OCHOBHBIE cerMeHThl Mupa (YHuBepcyma).
6. DeHOMEHOJIOTUSI COBPEMEHHOT'0 O0IIIEro eCTECTBO3HAHUS.
3HaTh: OCHOBHbIE (MHTErPUPYIOLIME) TOHATHS OOIIEro €eCTEeCTBO3HAHMS; WHTErPaTUBHOCTD,
LIEJIOCTHOCTh U UEPAPXUYHOCTD MIPUPO/IbI; OCHOBHBIE U OOIIETO €CTeCTBO3HAHUS.
YMeTh: BUAETH B IPUPOJTHOM OOBEKTE XapaKTEPHbIE CBONCTBA CHCTEM.
7. TpaHcaucUMIIIMHAPHBIE CTPATETUU €CTECTBEHHOHAYYHOI'O MBIILIEHUS.
3HaTh: OCHOBHBIE HJEU KJIACCUUYECKOM, HEKIACCHYECKOM W TMOCTHEKJIACCHYECKOM CTpaTerui
€CTECTBEHHOHAYUYHOTI'0 MBIIIJIEHUS.
8. TpancaucuumnIuHapHbIe KOHLEMIUU €CTECTBEHHOHAYYHOT'O MBIIIITIEHHUS.
3HaTh: KOHLEMNIMY MOJEINPOBAHUS U SKCIIEPUMEHTAIBHON TOCTOBEPHOCTH B €CTECTBEHHOHAYYHOM!
KyJbTYpE.
JE2: ®usnyeckre KOHLENINH TO3HAHUS MUPA.
9. ®u3nKa K KOHTEKCTE UHTEIUIEKTYaJIbHOU KyJIbTYPBI.
3Hath: mpeAMeT (U3UKH, BKIIOYas acTpOPU3UKYy U KOCMOJIOTHIO; (PU3WYECKHE KapTUHBI MHpa:
MEXAHUYECKYI0, JJIEKTPOMATHUTHYIO, KBAaHTOBO-IIOJEBYKD M COBPEMEHHYKD M HMX KOOIEPAaTUBHOE



B3aUMOJICHICTBHE C (PU3MUYECKUMM HCCIENI0BAaTEIbCKUMHM IPOrpaMMaMu M TPaHCAUCLUILIMHAPHBIMU
CTpATEeTHsIMH U KOHLETIMSIMH €CTECTBEHHOHAYYHOTO M OOIIEHAyYHOTO MBIIICHHS.
10. KopmycKyisipHO-BOJHOBasK KOHLIEIUS MaTepUU.
3HaTh: KOPITYCKYJISIPHO-BOJIHOBOW Jlyallu3M Kak BceoOIlee CBOHCTBO MaTEpUH; COBPEMEHHOE
IIOHATUE COCTOSIHMS B KBAHTOBOM MeEXaHUKE M €ro BCEOOIIHOCTh Ha BCEX CTPYKTYPHBIX YPOBHAX
MaTEpPHUH.
11.  CrpykTypHble YPOBHHU OpraHM3allliy MaT€pUU B paMKaxX COBPEMEHHOM (pU3MKH.
3Harh: MacmTaOHbIE YpPOBHM MaTepUU M KPHUTEPHUU IMOJPA3JEICHUS HAa TUIEPMHUpP, MeTraMup,
MaKpOMHP, MUKPOMHP U TUIIOMUD; CTPYKTYPbl MUKPO-, MAKpO- U MEraMupa; 1oseBble popMbl MaTepun U
UX B3aUMOCBSI3b CO CTPYKTYPHBIMU MacIITaOHBIMU YPOBHSIMH.
12. ®ynpaMeHTanbHBIE B3aUMOACHUCTBUS M KOHLENUIUM WX OOBEAMHEHHS B COBPEMEHHOM
(bu3NIeCcKoil HCCIIe0BaTENBCKOM MPorpaMMe — €TUHON TEOPUH TIOJIA.
3HaTh: MNPEACTaBICHUS O B3aUMOJCHCTBUM B (HU3MYECKUX KAPTHHAX MUPA; HPUHIMIIBI
TaTbHOJCHCTBUS U OJIM3KONEHCTBUS; XapaKTePUCTHKH (PyHIaMEHTAIbHBIX B3aMMOJICHCTBHIA; MOJICBOU U
KBAHTOBO-TIOJIEBOM MEXaHU3MbI IepeJjaul B3aUMOJEHCTBHS; YAaCTULIbI-IEPEHOCUNKU (DyHIaMEHTaIbHbIX
B3aUMOJICYCTBUM.
YMerb: BbIOpaTh Cpeau MPEUIOKEHHBIX OOBEKTHI, CTa0MJIBHOCTh KOTOPBIX OOECIeYrBaeTCs
KOHKPETHBIM BUJIOM B3aUMOJCHCTBUSI.
13.  OOmme mpencTaBieHHsT O CHCTEMAaTHKE JJIEMEHTAapHbIX 4acTull. DyHJIaMeHTalbHbIE
MUKpPOYACTHIIBI.
3HaTh: B pPAaMKax CTPYKTYpbl MHKPOMHpAa O MHOIoOOpa3uu 3JIEMEHTApHBIX YaCTHUL]; KJIACChI
(byHIaMEHTAIBHBIX MHUKPOYACTHIL.
14.  IlpuHUMIOBI CHMMETPUH, 3aKOHBI COXPaHEHHS.
3HaTh: MOHATUE CUMMETPUU B €CTECTBO3HAHWU; CUMMETPUU MPOCTPAHCTBA U BPEMEHH; TEOPEMY
Hérep o0 B3auMOnelCTBUM CHMMETPUM C 3aKOHAMU COXPAHEHHS; 3aKOHBl COXPAHEHMsI DHEPIUH,
UMITyJIbCA, MOMEHTa HMITyJIbCa M COOTBETCTBYIOIIME CUMMETPUU NPOCTPAHCTBA, BPEMEHH; HUMETh
IpeJCcTaBIeHuEe 00 IBONIIOLNH KaK IETI0UKe HApyIIEHUs] CHMMETPHH (AUCUMMETPHH, TBOPSILEH SIBICHHE).
15.  DBosrouus IPUHIMIIOB OTHOCUTENIBHOCTH U AOMOJHSAIOIUX UX MOCTYJIATOB.
3HaTh: IPUHLHUIIBEI OTHOCUTEIBHOCTH W JOMOJIHAIOIINE UX MOCTYJIATHl B KIACCUYECKOW MEXaHUKE,
CHEIUAaIBLHON U 00IIeH TEOPUSIX OTHOCUTEIHLHOCTH.
16.  Konuemnmus npocTpaHCTBEHHO-BPEMEHHBIX OTHOUIEHUH B PUPOJIE.
3HaTh: WCTOPUIO PA3BUTHS TPEACTABICHUI O MPOCTPAHCTBE M BPEMEHHU; B3aUMOCBS3b MEXKIY
IIPOCTPAHCTBOM, BPEMEHEM, MaTEPUEN U €€ IBHKEHHUEM; DBOJIIOLNS T€OMETPUN IPOCTPAHCTBA-BPEMEHH;
OCHOBHBIE PENIATUBUCTCKUE I (HEKTHI.
17. KoHmenmmy KBaHTOBOH MEXAHUKH.
3Hath: a0CTpaKTHO-MaTeMaTHYeCcKoe OOOCHOBAaHUE KOPIYCKYJISIPHO-BOJIHOBOIO Jyaju3Ma B
dopmynax M. Ilmamka wu JI. ne-bpoins; cooTHomenue HeompenenenHocrer B. Teiizenbepra:
KOOpJIMHATA-UMITYJIbC, SHEPTUSA-BPEMSI; IPUHIIUI JOMOJIHUTEIBHOCTH B Y3KOM (KBAaHTOBOMEXaHHYECKOM)
CMBICJIE; OTIMCAHUE COCTOSHUS B KBAHTOBOW MEXAHMKE; CTATUCTUYECKUIN XapaKTep KBAHTOBOI'O ONHCAHUS
MPUPO/IBI; MPUHIUIIBI CYTIEPIO3ZULIUN COCTOSHUM.
YMeTh: NpUMEHATH 3HAHUS 10 TEME NPU aHAJIN3€ KOHKPETHBIX MOJI0KEHHM, TPUMEPOB.
18.  TlIpomecchl B MEKPOMHDPE.
3HaTh: B3aMMOIIPEBPAILCHUS JIEMEHTAPHBIX YACTHL], OCHOBHBIE 3aKOHBI IIPUPO/IbI, ONPEAEIISIOIINE
BO3MOXXHOCTb U XOJI MPOIIECCOB B MUKPOMHUPE, SIBIEHUE €CTECTBEHHON PaJMOAaKTUBHOCTH, €€ BEPOSTHBIN
XapakTep; OCHOBHBIE BHJbl pPaJAMOAKTUBHOIO pacmajaa; LEMHOW XapakTep [IEJEeHUs SAEep YpaHa;
TEPMOSJIEPHBIE PEaKINK, HEOOXOIUMBbIE ISl HUX YCJIOBHUS; 3BE€3lbl KaK €CTECTBEHHBIE TEPMOSICpPHBIE
PEaKTOpbI; MOHATHE Je(eKTa MacChl; OTHOCUTENIbHBIE BEIIMYMHBI SHEPTUN peakiMid sIepHOTO CHUHTE3a,
NieNieHus 7ep, XUMUYECKUX MPOIIECCOB (B CPAaBHEHUN).
19.  OOuieHayuHbI CMBICI NPUHIMIIOB HEONPEAEICHHOCTH, AONOIHUTEIBHOCTH, COOTBETCTBHS H
IIPOCTOTBI.
3HaTh: OOIIEeHAY4YHYI0 (OPMYJIHUPOBKY OCHOBHBIX METOJOJOTHUECKUX MPUHIMIOB (HU3UKY;
IIPUMEPHI UX NMPOSIBICHUS B IIMPOKOM CMBICIIE.



YMeTb: NOpPUMEHATh METOJOJOTHMIO  NPHUHIMIOB  HEONPEAEIEHHOCTH, JOMOJHUTEIBHOCTH,
COOTBETCTBHS U IIPOCTOTHI IIPU aHAIM3E€ KOHKPETHBIX IOJI0KEHUH, IIPUMEPOB.
20. JluHaMuYecKHue U CTaTUCTHUECKHE 3aKOHOMEPHOCTHU B IIPUPOJIE.
3HaTh: CYIIHOCTh JMHAMUYECKUX TEOpUH Kak JETEPMUHUCTCKOTO ONUCAHUS MPUPOIBI, HX
MIPUMEpPHI; CTATUCTUYECKUE TEOPUHU, OMHUCHIBAIOIINE CHCTEMBI C XaOCOM M OECIOpPSIKOM, UX OCHOBHbBIE
MOHATHUS ¥ IPUMEPHI; PYHAAMEHTAIBHBINA XapaKTep CTATUCTUYECKUX 3aKOHOMEPHOCTE! (MITH TEOpHii).

21.  OcHOBHbIE XapaKTEPUCTUKHU (MaKpoIrapaMmeTpbl) paBHOBECHOI'O TEIJIOBOI'O MaKpPOCOCTOSIHHUS U

€ro TEpMOJIMHAMUYECKOE OMMCAHUE HA OCHOBE Hayall (3aKOHOB) paBHOBECHOW TEPMOAUHAMUKH.

3HaTh: NpeaMeT TEPMOIMHAMUKY; (PU3UUECKHI CMBICIT MaKpOapaMeTpOB PAaBHOBECHOT'O TEILIOBOTO
MaKpOCOCTOSIHUS; HYJIEBOE, IIEPBOE BTOPOE U TPEThE Hayajla TEPMOJAMHAMHUKH;, MHOTOTPAHHBIA CMBICI
SHTPOIMHU; COOTHOLIEHHE HEOMPEICIICHHOCTEN DUHIITEHHA.

HMeTs npeacraBiaeHue: 0 HEPaBHOBECHOW TEPMOJAVMHAMUKE TUCCUIIATUBHBIX CTPYKTYD.

YMeTh: NPUMEHSATh 3HaHUA 110 TEME IIPHU AHAJIN3€ KOHKPETHBIX MOJIOKEHUH, IPUMEPOB.

22.  CraTucTCHYecKHe 3aKOHBI MaKpOCOCTOSHHS. BpoyHOBCKOe ABIKEHHE. DHTpONHS KaK Mepa
oecriopsika.

3HaTh: PyHAaMEHTAIBHOCTh CTATUCTHYECKON (PU3MKH; OPOYHOBCKOE IBM)KEHUE KaK MPUMEP Xaoca;
CTATUCTUYECKUN CMBICI SHTPOIHH.

23. CrIpyKTypHBIE ypOBHM MaTepud B MeraMHpe B paMKax BBIICICHUS KOCMHUYECKHX Tell M
muddy3Hoil MaTepud. OBONIONMS MPEACTAaBICHUM O MeramMupe B paMKaX TI'€OIeHTPUYECKOM,
reJIMOLIEHTPUYECKON U KOCMOLEHTPUYECKON (KOCMOJIOIMYECKOM) KapTHHBI Mupa. «/lpeBo» sBosronuu
MHpa Ha OCHOBE KOHIIEMIIMHU CTPESl BPEMEHHU.

3HaTh: MpeIMeT KOCMOJIOTUH W acTpO(PHM3MKH; OCHOBHBIC BEXW pa3BUTH Hartypduiocodckux u
HAyYHBIX KOCMOJIOTHYECKMX MpPEICTaBICHUNA (KOCMOTOHHYECKHE M KOCMOJIOTUYECKHE MOJENU
Apucrotens, [Itonomes, Konepurka, Diinmreiina, ®punmana, Moaenb «boiabioro B3peiBay).

24. Dpomonus BcenenHoil B pamkax cranmaptHoit Teopuu «bonbiioro B3peiBa». Mogenu u

reoMmeTpus BeeneHHOM.

3HaTh: OCHOBHBIE 3Talbl KOCMHUYECKOH IIKanbl BPEMEHM BIUJIOTh /10 OOpa3oBaHUS COJHEYHO-
MJIAHETHOM CHCTEMBI; OCHOBHBIE HaOJo/JaeMble CBOMCTBAa BceneHHOW (OAHOPOMHOCTH B OONBIIHMX
MacmTabax, KpacHOe CMEIIeHHEe B CHEKTpax JIaleKMX TajakTHK, HHTEpIpeTHpyeMoe Kak 3(PQexT
Jlomnnepa, BOSHUKAIOIIMK BCJIEACTBUE pa30eraHus rajlakTHK, 3aKOH U MOCTOsSIHHAs Xa0011a); paciuupeHue
Bcenennoii; Bo3pact BeeneHHOM — MOHATHUS, METOBI OLIEHKH, COBPEMEHHAs OLICHKA.

25. Mopenb rajdakTHKH — MJIEYHBIN My Th U METAaraJlakKTHKH.

26.  OcHOBHBIE BUBI 3B€3]] U UX IBOJIIOLHSL.

27. Mogenb COTHEYHOW CHCTEMBI.

28.  OcHOBHBbIE cydyaiiHbIC 3a/IEP’KKH Ha MTyTH pa3BUTHs BeerneHHOM.

JIE3: Xumuueckasi KOHLIETILNS TO3HAHUS MHUpa

29. Xumus B KOHTEKCTE HWHTEIEKTYaIbHON KyIbTYphl. XHMHUECKHE MOJEIHU BEIIeCTBa U
TUnosiorus Mosiekya. CTpyKTypHble YpPOBHH MaTepuUU B paMKax COBPEMEHHOM XMMHUU. XUMHYECKHE
CUCTEMBI.

3HaTh: MpPEAMET XUMHUH; SBOJIOLHAI0 XUMHYECKHUX MOJENEH BEIIEeCTBA; CTPYKTYPHYI HEpapXHIO
OOBEKTOB XWMHUU; TOHSITUS: «XMUMHUYECKUN DIIEMEHT», «aTOM», «H30TOI», «MOJEKYJay, «BEIIECTBOY,
«xuMudeckas popmysiay, «XuMUYecKas: peakius) .

VmeTsb nmpeacTaBieHe: 0 MOHOMEpax, MoJuMepax, KaTaau3aTopax, OMoKaTalin3aropax, KaueCTBEHHOM
1 KOJMYECTBEHHOM COCTaBE BEILIECTBA, O CTPOEHUU aTOMa, O MEPUOJUYECKOM 3aKOHE U MEPUOINYECKON
CHUCTEME, O TUIIAX XUMUYECKHUX CBA3EH.

30. HUcropuueckas [MOCJIEI0BATEILHOCTD CTaHOBJICHUS OCHOBHBIX KOHIIENITYaJTbHO-
KOHCTPYKTUBHBIX YPOBHEH COBPEMEHHOM XMMHH: YUEHHUS O COCTaBE, CTPYKTYPHOM XUMHH, YUEHHS O
XUMHUYECKHX IPOLIECCAX, IBOIIOIMOHHON XUMUMU.

31. PeakinuoHHas CIOCOOHOCTH BEIIECTB.

3HaTh: MOHATHS O XHMHMYECKHX, 3K30-, SHIOTEPMUYECKHX IPOLECCaX, XUMHYECKOM KHHETHKE,
SHEPTUM aKTHBAIIMH, KaTalli3e, aBTOKATAIN3€; CBOMCTBA KAaTaIN3aTOPOB; BIUSHUE PA3IUYHBIX (PaKTOPOB




Ha CKOPOCTh XMMHYECKHX pEaKIMi, 3aKOH ACHCTByONMX Macc, mpaBwio Bant-I'odda; cocrosume
PaBHOBECHS U YCJIOBHS €ro cMelenus; npunuui Jle-llarense.

32. CyOcrtpatHeli ¥  (QYHKIMOHAJIBHBIK  MOAXOAbI K  MpoOJieMe  caMOOpraHU3aIuu
peONOIOTUIECKUX CUCTEM B BOJIOIIMOHHON XUMUH.

3HaTh: OCHOBHBIE OPTaHOT€HbI; 0COOEHHOCTH aTOMa yTiepoja Kak opranorena Ne 1.

HmeTb npeAcTaBieHME: HMMETh IpelICcTaBlieHHe OO0 aBTOBOJHOBBIX peakiusx benoycoa-
’KaboTuHCKOro, 0 KOOMEPAaTUBHOM (CHHEPreTHUYECKOM) B3aUMOACHCTBUM KOHIenuuu Ouorenesa (Jlyu
[lacTep), HepaBHOBECHON TEpMOAMHAMMKM JuccunartuBHbIX CTpykTyp (M.IIpuroxxkun) wu teopun
camMOpa3BUTHUS AJIEMEHTapHbIX KatanuTruueckux cucreM (A.IL.Pyaenko u ap.).

JIE4: T'eonoruueckasi KOHUEIILNS Pa3BUTHUS U CTPOCHUS 3EMIIH.
33. I'eoxpoHoI0rHYECcKas UCTOPUS 3EMIIH.

3HaTh: MOHATHUS O FE0JOIMUYECKUX 3Ppax U MepUoJax, CBA3b IPaHULl MEXAY 3paMU C I'€0JIOTUYECKUMU
Y TAJICOHTOJIOTMYECKUMH U3MEHEHUSIMHU.

WwmeTp npeacTaBieHue: 0 TEOpUU KatacTpo( U TEOPUU FE0JIOTHYECKOr0 IBOJIFOLIMOHU3MA.

34.  CrpykTypHbIC yPOBHU OpraHU3allMd MaTEpUU B paMKax reocdep 3eMi.

3HaTh: BHYTPEHHEE CTPOCHHUE U HCTOPUIO TEOJIOTMYECKOrO0 PAa3BUTUS 3€MIIM; OCHOBHbBIE
CTPYKTYpHBIE YPOBHHU T€OCPEPHOTO CTPOCHUS U MX BHYTPEHHIOW MuddepeHranmmo no cBoicTBaM u
XUMHYECKOMY COCTaBy: arMocdepa, ruapocdepa, negocdepa, murochepa, 6apocdepa; ommmune 3emin
OT APYTuX IUIAHET 3€MHOM TPYMIbl; METOABI OMpPENEIeHHUs] BHYTPEHHEr0 CTPOCHUS M BO3pacTa 3eMilu;
KOHIICTIIMU Pa3BUTHS TeoC(HEpHBIX OOOJOYEK M TEKTOHHKY JHUTOC(EPHBIX IUIMT; CTPYKTYpy W
XUMHUYECKUI COCTaB aTMOC(EpHI.

35.  DHIOreHHBIC U YK30TCHHBIC T€OIMHAMUYCCKHE MTPOIIECCHI.

3HaTh: KJIacCU(UKAIIMIO SHIOTEHHBIX U 9K30T'€HHBIX F€OJUHAMHYECKHUX MPOIeccax U U3 BIUSHUE Ha
T'€0JIOT0-9KOJIOTUIECKHE KaTacTPO(bl U KPU3HUCHI.

JIES: DBoironMoHHass KOHIENIHs OMOIOTUYECKOT0 YPOBHS OpraHU3alluu MaTepuu.
36.  buonorus B KOHTEKCTE HHTEIICKTYAIBHOW KYJIbTYPHI.

3HaTh: mpeaMeT OMOJOIMH; KiIacCU(pHUKAIMIO 00pa30B OMOJIOTHM: HATypaIUCTUUYECKUH, (PU3MKO-
XUMHYECKUH, 3BOJIOLUOHHBIN; (pyHIaMEHTaJIbHbIE NPU3HAKU KUBOTO; OCHOBHBIE HAEH OHMOJIOTHH B
KOHTEKCTE KYJbTYPBI.

Wmers mpescraBieHHMe: O HaTypaJMCTHUYECKOM KilaccUPHUKAuu, O (PU3MKO-XUMHUYECKOU
KJIacCU(UKALUN KPYIHBIX CUCTEMATHUYECKHUX TPYIII, KUBBIX OPTaHW3MOB MO THUITy MUTAaHUS HA OCHOBE
UEepapXHUECKOr0 COMOAYNHEHUS TAKCOHOB.

37.  CTpyKTypHble ypOBHM OMOJIOTMYECKON OpraHu3aluyi MaTepHH.

3HaTh: OCHOBHBIE CTPYKTYpPHBIE YPOBHU OHOJOTHYECKOW OpraHU3AMH MaTepuu: OUOCHEpHBIHA
(OmoreoneHOTHYECKUH), MOMYJISIMOHHO-BUI0BOM, OHTOT€HETHYECKHH M MOJEKYJISPHO-TeHETUUYECKU;
MOHSTHE O CUCTEMHBIX 00pa30BaHMIX, BXOAIIUX B CTPYKTYPHBIE YPOBHHU.

38. T'eneruka u HBOJIOLIHUSL.

3HaTh: MpEeAMET TeHETHKH, 3aKOoHbI [.MeHnnaens, reHeTuky mosna u 3akoH T.Moprana; Kito4yeBble
MOHSATHSI TeHETHKH; BaxkHeimre 6uononumMepsl — OSNIKH, UMb, YTIIEBOIbI, HYKJIEMHOBBIE KUCIOTHI, UX
GyHKIMH;  aMHUHOKHMCIOTBI M HYKJIEOTHJbl  KaK  MOHOMEpbl  OHMOMNOJIMMEpPOB;  IPUHIHII
KOMIUIEMEHTAPHOCTH, KOMJIEMEHTApHbIE Tapbl Aa30TUCTBIX OCHOBAaHMM; IPOLECCHl PEAYIUIMKALUH,
TPAHCKPUIILIUY, TPAHCISIIIMK; T€HETUYECKUH KOJI, €r0 CBOMCTBA; '€HOM 4YeJIOBEKa; OCHOBHBIE aKCHOMBI
ouosiorum.

HmeTh nipesicTaBieHue: 0 TEHHOM WHKEHEPHH.

39.  OcHOBHbIE TUTNIOTE3BI (TEOPUH) TPOUCXOKICHUS )KUBOTO.

3HaTh: KyJIbTYPHO-UCTOPHUYECKYIO IOCIIEIOBATEIbHOCTh BO3HUKHOBEHUS U Pa3BUTHSI OCHOBHBIX
TUIIOTE3 (TEOPHiA) MPOUCXOXKICHHS AKUBOT'O: KPEALlMOHN3M, TIOCTOSIHHOE CaM03apoKIeHHE, CTallMOHAPHOE
COCTOSIHME, TUIIOTE3Y MaHCIIePMUHU, OMOXUMUYECKYIO IBOJIOLNIO; MIPEANOCHIIKN U ATAlbl BOSHUKHOBEHUS
KU3HU B paMKaXx €CTECTBEHHOHAyYHOH KOHILENIMH; METOAOJIOTMYECKHE TOAXOABl B BOIIPOCE
MIPOMCXOXKACHUS )KU3HU: TOJI00MO03, TEHOOHO03.

40.  CuHTeTnyeckas TeOpHs IBOJIOIUH OHMOJIOTHMYECKHX CTPYKTYpP MaTE€pHH.




3HaTh: 3BOJMOIMOHHYIO0 KoHUeniuio JK.Jlamapka, Teoputo 3Bomtounu Y./[apBrHa; CHHTETUYECKYIO
TEOPHUIO 3BOJIONMH, €€ OCHOBHBIC ITOJIOKEHHSI 00 3JIEMEHTApHBIX EIWHHIAX, MaTepuaie SBICHHS,
bakTopax; MHKpPO-, MAaKpPOIBOJIOIUH; OCHOBHbIE AaTPUOYThl JBOJIOLMHU: CAMOIPOU3BOJIBHOCTb,
HeoOpaTUMOCTh, HAMPABICHHOCTH; (GOPMBI OTOODA.

41.  YenoBek kak 0coObIil ypOBEHb OpraHU3aIMN MATEPHH.

3HaTh: OCHOBHBIC MOHATHSI, XapaKTEPU3YIOIINE PA3BUTUE U CUCTEMBI PETYJISIINH )KMBOTO OpraHu3Ma
KaK OTKPBITONH (DU3HKO-XUMHUYECKONH CUCTEMbl; (PYHKIMU U OCHOBHbBIE (DPM3UKO-XUMHYECKHE IMPOIIECCHI
«OPraHoB» KIETKU; OMOPUTMBI; (DYHKIIMOHATLHBIC PA3JIMYUS JICBO- M MPABOTIOIYIIAPHOTO MBIIUICHUS.

Wwmets npencrasienue: o popmMax NCUXUYECKON NEATEIBHOCTH, O «IEIOCTHOM» I0J€ CO3HAHUS, O
MPUHIMITHATFHOM OTJIMYUU CO3HATEIBHON (DYHKIIMM YEIOBEYECKOTrO MO3ra ; 00 IMOIMSAX, CO3HAHHH,
BHUMAaHUU, NaMATU U MBILLJICHUU.

JIE6: Uenoek u npupoaa.
42. Konnenmus 6uochepsr.

3Hath: OMocdepy Kak IKOCHCTEMY BBICIIETO paHTa; COCTaB W TPAaHUIBI OMOCQEpHI; BEIIECTBO
KHUBOE, KOCHOE, OMOreHHOe, OMOKOCHOE; TeOXHMMHuYecKhe (YHKIUU >KUBOTO BEIIECTBA; OCHOBHBIC
cBoricTBa 6uocgepsl no B.M.Bepuanckomy.

WwmeTs npencTaBieHue: 0 OuoreHese u HooreHese.

43.  Konuenus HOOC(hEPHI.

Hwmets npencraBieHue: 0 Hoocdepe Kak o01acTh B3aMMOJCHCTBHUS 4eJIOBEKa M TMPUPOIbI, B
npenenax KOTOPOW pa3yMHasi 4YeJoBedYecKas NeATENIbHOCTh CTAaHOBUTCS OMpPENeNsSIonmM (pakTopom
pa3BUTHA; 00 PBOJIONMU MOHATUSA «HOOochepa» B Tpynax D.Jlepya, I1. Telapa ne Hlapnena u
B.M.Bepnaackoro.

44, Konuemnmnus 3xonoruu.

HmeTh mnpesncraBiieHUE: O MPEIMETHBIX OCHOBAHUAX SKOJOTHMH: OHO3KOJOTMU U TIJI00aIbHOU
9KOJIOTHH; O CTPYKTYpE SKOCUCTEMBI, BUIaX MPUPOIHBIX SKOCUCTEM U MPHUHIMIAX (PYHKIIMOHUPOBAHUS;
3akoHax 3kosiorun b.KommoHnepa.

3HaTh: TMOHSATUE TUIIEBBIX LENel, MUpaMui, HANpPaBICHUS DSHEPreTUYECKUX TIOTOKOB B
AKOCUCTEMAaX; TOHATHE HKOJIOTMYECKOTO KpPHU3HUCa, INI0OATBHOTO 3KOJOTHYECKOrO0 KpU3KCA, OCHOBHBIE
HaIpaBIIeHUs TPEOAOTICHHS B COIMOKYIBTYPHBIX MPUHITUTIAX HOOC(HEPHI U YCTOMUHUBOTO Pa3BUTHSL.

YMerh: pa3nuyarh OHMOTHYECKHE, AOMOTUYECKHE W aHTPONOTEHHBIE JKOJOTHYecKue (HaKTOphI;
OTIpEETSATh BHJ 3arpsA3HEHUS OKpY’KaloIleld cpelnbl (MHTpeIUeHTHOe, (Qu3ndeckoe, NECTPYKTHUBHOE),
OLIEHHUBATbh €r0 BO3MOXKHBIE ITOCIIEICTBUSI.

45.  DeHOMEH YelloBeKa KaK CyIIecTBa TPEXCTOPOHHETO — «OMOCOIUOKYIETYPHOTOM.

3HaTh: TIOHSATUS WHIAWBUIA, WHAWBUIYAILHOCTH M JIMYHOCTH B OHMOCOITMOKYJIBTYPHOM MOJEIH
yenoBeka (M.C.Koran); coBpeMeHHbIE MPEJCTABICHUS O 3J0POBbE U BaJICOIOTHH.

HNmeth npencTaBiaeHue: 0 T'yMaHUCTUYECKHUX MTO3UIIUSIX OMOITUKHU U COLIMATEHON ATHUKHU.

JE7: OcHoBomnonaraoiasi KOHIENIMs1 KOIBOIIOLUUN MPUPOJHBIX CUCTEM U YEJIOBEKa.
46.  KooBoNONIMOHHAS CHHEPTeTHUYECKAs IMapaurMa COBPEMEHHOTO €CTeCTBO3HAHMSI.

HNmeTth mpeacTaBieHue: O ABYXCTOPOHHEM B3aMMOJEHCTBUM AHTPOMHOTO MPUHIMUIA W IPHUHIMIA
TJI00ATHHOTO HBOIONMOHU3MA; O OMOChEepHOM M HOOCHEPHOM TMOAXOJaX K DBOJIONHMHM YEJIOBEKa W
MPUPOJIbI; O CUHEPTEeTUKE — TEOPUU CAMOOPTraHM3alMU; O CAMOOPraHU3alMy B IPUPOAHBIX CUCTEMAX U
HEOOXOIMMBIX YCIOBHUSX CaMOOpPTaHU3AIMH; O MPEAMETHBIX OCHOBAaX CHHEPTETHUKH: OCHOBHBIX HIIEAX
cuHepretuku [.XakeHa, HEPaBHOBECHOM TEPMOAMHAMUKH JIMCCUIATUBHBIX CHUCTEM U CTPYKTYp
N.IlpuroxunHa, 0 HEIMHEWHON JUHAMUKE.

47. Ha »BOMIOIMOHHO-TUANIEKTUYECKOM TMYTH K IEJIOCTHOH KyIbType HH(POPMAIIMOHHO-
o0pa3oBaTeNbHON ITUBUIN3AIIIH.

HNmMeTh mpeacTaBlieHHE: O COIMATbHO-PKOJOTUYECKOW CHHEPreTUKE pPAa3BUTHUS LUBWIM3AIUU B
KOHIICTIIINSX PhIHKA, CTPATETHH, 0€30MaCHOCTH U YCTOMYHUBOTO PAa3BUTHA.

YMeTh: BBISBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJIeM, BO3HUKAIOIIMX B  XOJE
npodeccuoHaNbHOM 1eATEeNbHOCTH; 3a00TUTHCS O KaUeCTBE KaK CIIOCOOHOCTH K COXPAaHEHUIO U Pa3BUTHUIO
OMOCOIMOKYJIBTYPHON CYIIHOCTH YeJIOBEKa Ha OCHOBE OCHOBOTOJATarolleil KOHIICTIIUU KOJIBOIIOIUU
MIPUPOJHBIX CUCTEM U YEJIOBEKA.




