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1. Heau u 321244 AUCHUNJIMHBI (MOZYJISA).

N3yuenne qucuumnusel b1.B./[B.1 «KoHnenuun coBpeMeHHOro ecTeCTBO3HAHMS»
HaNpaBJeHO HAa (OPMHUPOBAHNE KOMITETECHIIUNA:

o CIIOCOOHOCTH K a0CTPAaKTHOMY MBIIIICHUIO, aHATIHU3Y, CHHTE3Y, CIIOCOOHOCTHIO
COBEpIICHCTBOBATh U Pa3BHBATh CBOM MHTEIICKTYaIbHBIN M 00IICKYIbTYpHBIN ypoBeHb (OK-1);

J CIOCOOHOCTh OCYIIECTBIATH MPO(GECCHOHATBFHOE M JMYHOCTHOE CaMO00pa3oBaHue,
MIPOCKTHPOBATH TATBHEHUIITE 00pa30BaTeIbHBIC MAPIIPYTHI U TIPOPECCHOHATBHYIO Kaphepy
(OTIK-4).

L4 CIIOCOOHOCTE IMPUMCHATH COBPEMCHHLIC MCTOANKU U TCXHOJIOTMH OpraHnu3anuu
00pa30BaTeNIbHON AEATEIBHOCTH, TUarHOCTUKU M OLICHUBAHUS KauecTBa 00pa30BaTEIbHOTO
nporiecca Mo pa3aIrnyHbIM 00pa3zoBaresibHbIM mporpammam (ITK-1);

Ilokazamenamu Komnemenyuil A6AAIN0MCA:

3HAHUA:

® TEOPH, NOCTHKEHUN HAyKH, COCTABISIOIIMX OCHOBY COBPEMEHHOW €CTECTBEHHOHAYYHOU

KapTUHBI MUDA;

OCHOBHBIX ATArOB Pa3BUTHS COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUPA;

COJIEpKaHUs €CTECTBEHHOHAYYHOW KapTUHBI MUPa Ha Pa3JIMYHBIX dTaNax €e pa3BUTHS;

0 CTPYKTYPHOM OpraHu3alyu, NPOUCXO0KICHUHU U SBOJIONNHN BeenenHoi

pa3BUTHE IPEICTABICHUA O MAaTEPHH, MPOCTPAHCTBE M BPEMEHH

METOJjaX Hay4HOTO IMO3HAHUS

COBPEMEHHOE COCTOSIHHE (DU3UKH SJIEMEHTAPHBIX YACTHI]

TEOPHUHU CAaMOOPTaHU3AIUHN (CUHEPTETHUKH )

0COOEHHOCTE OMOJIOTUYECKOrO YpPOBHSI OpPraHu3allid MaTepuu, OCHOB W3MEHYMBOCTU U

HAaCJEACTBEHHOCTH

® O BHYTPEHHEM CTPOCHHH 3eMJH, reochepHBIX 000J0YKax 3eMJIH, DKOJOTHYECKON pOIH
nuTochepsl

® XUMUYECKUX KOHIICTHUAX, PEaKIIMOHHON CLIOCOOHOCTH BEILIECTB

® 33aKOHAX COXPaHEHHUs

® [IPUHLHUIIAX OTHOCUTEIBHOCTH

® 3aKOHAX CUMMETPHUH

® KOPIYCKYJSPHON U KOHTUHYAJIbHOW KOHLIETIMY ONUCAHUS IPUPOJIBI.

® KOCMHUYECKHX ITUKJIaX, OpOUTAIBHBIX KIMMATUYECKUX PUTMAaX

® MHOT000pa3HuH KUBBIX OPraHU3MOB - OCHOBE OPraHU3AIUN U YCTOHYUBOCTH OHOCGhEpPHI

yMenusa:

e licnons3oBaTe HayuHyro uHMoOpManuio ((HU3HUECKYIO, XUMUYECKYI0, OHMOJIIOTHYECKYIO) U
HaYYHBI METO JUIsl ONTUCAaHUsS (HParMEHTOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

o [IpumeHATh 3HaHUA OO0IIEH (HUZUKHU, XUMUU U OCHOB OMOJIOTMHU JUIS U3JI0KEHUS COJepKaHUS
€CTeCTBEHHOHAYYHOH KapTHUHBI MUPa;

e lcmosib30BaTh 3HAHUS Ul aHaJIM3a HAYYHO-TOMYJSPHBIX MyONIMKAaLMid M COOOLIEHUH B
CpeAcTBax MaccoBoi MH(opMaIMH;

HAGbIKU:

® CTPYKTYpUpOBaHHs HWH(POpPMALMU, UCIOJb30BAaHHE TPEACTaBICHUH O COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTUHE MUPA;

e aHalM3a [PUPOAHBIX SBJIEHUHM M  IPOLECCOB C IOMOIIBK  IMPEACTABICHUH O
€CTECTBEHHOHAyYHOU KapTUHE MUpA.



2. IlosicHuTEIbHAS 3alMCKA

VueOHas nporpamMma IuCOUITIINHBI «KOHI_ICHLII/II/I COBPEMCHHOI'O €CTCCTBO3HAHUSA»

COCTaBJIEHA B COOTBETCTBUU C TpeOoBaHUsAMU DenepasbHOro rocyJapCTBEHHOrO
00pa3oBaTEILHOTO CTaHAapTa BBHICHIETO0 MPOQPECCUOHATHLHOIO 00pa30BaHUS IO
HaIIpaBJICHUIO MOATOTOBKH HampasieHue noarotoBku: 44.04.01 «Ilemarornueckoe
oOpa3zoBaHue», mnporpamma «EcTecTBeHHOHaydYHOe OO0pa3oBaHUE», YpPOBEHb
MarucTp

VYuebHass mnporpamma 1o auciuiuinHe «KoHIenmuu CcOBpEeMEHHOTO
€CTEeCTBO3HAHUS»  TPEACTaBIseT  CcOOOW  COBOKYIHOCTb  JAUAAKTUYECKUX
MaTepuasoB, HAMPABJICHHBIX HA PEATU3AINIO COJIEPKATEIBHBIX, METOAUYECKUX U
OpraHU3aIMOHHBIX  YCJIOBUU TOATOTOBKM OakaJlaBpOB 10  HAIPaBIICHUIO
MOATOTOBKH: 44.04.01 «llenaroruyeckoe  obOpa3oBaHuey, nporpamma
«EcrecTBeHHOHay4YHOE 00pa30BaHKE», YPOBEHb MArucTp

YyeOHass mnporpamMma Mo guciuiuiiHe «KOHIENIMU COBPEMEHHOTO
€CTCCTBO3HAHUS» OPHCHTHPOBAHA HA PeaTU3alii0 KOMIIETECHTHOCTHOTO TI0JIX0/1a B
o0y4eHUHU.

pr}IOGMKOCTL JUCHUITIIMHBI 2 3a4ETHBIX CIWUHUIIBI.

KiroueBnie cioBa: CCTCCTBO3HAHMC, HAy4YHAsd KapTHHA MHpPA, KOHUCIIIHWU
COBPCMCHHOI'O €CTCCTBO3HAHUA, HAYYHOC MHUPOBO33PCHHUC.

Cocraputens: Tyry3z A.P., 1.6.H., mpodeccop kadeapbl O0TaHUKH.



3. O0beM TUCHHMILIAHBI 110 BUAAM y4e0HO# paGoThI

Ta6amnna 1. O0bem AMCUMIIMHBI IO BUJAM Y4eOHOH padoThl

(0011ast TPYI0eMKOCTD B 3a4€THBIX eIHHUIAX: 2)

Bcero Pacnpenenenne
Bunpsl yaeOHOI paboThI 4acoB 10 CEMECTPAM B yacax
I 1 1]

OO611ast TpPyA0€MKOCTh AUCIUTUIHHBI 72 72

KoHnraktHas paboTa 17 17

Jlexuuu (JI) - -

Cemunapst (C), npaktuueckue (I1) 14 14

JlabopaTopHbie pabOTHI - -

KCP 27 27

CamoctrosrenbsHas padora (CPC) 28 28

By uroroBoro KOHTpoIs DK3aMEH | SK3aMeH

Pacnpenesienne 4acoB 1o TeMaM ¥ BUAaM y4eOHOH paGoThI.

Tab6uaunua 2. PacnipenesieHne 4yacoB 1o TeMam (MoAyJisiM) U BHaM Y4eOHOM padoThl

Ne o
HaumenoBanue paszzaenos (Moayneid) U TeM JUCITUTUTHHBI

O0BeM B yacax

Paszpnena
(monys) Bcero | kontpons | IT | CPC
1 DBOJIIOIHS HAYYHOTO METO/Ia U €CTECTBEHHOHAYYHOM 7 4 2 5
KapTUHBI MUPA
[IpocTpaHCTBO, BpeMs, CHMMETPHS 7 4 2 5
[Topsimox 1 6ecTIopsAI0K B IPUPOJIE 6 4 2 4
2  |CTpyKTypHBIC YPOBHU U CUCTEMHAs OpraHu3amys MaTepun | 8 5 2 4
3 DBOJIFOIIMOHHOE €CTECTBO3HAHUE 6 4 2 4
4 |Buocdepa u yenoBex 10 6 4 6
Hroro 72 27 14 | 28




4. Conep:kaHue TUCHUILUINHBI (MOAYyJIeil)
CoaepikaHue 1 MeTOANYECKHE PEKOMEHIAMH 10 pa3aejaM (MOAYJIsIM) U TeMaM

MOI[yJ'IB 1. 3BOJ’IIOIII/IH HAYYHOI'o ME€TOAa U €CTECTBCHHOHAYYHAad KaPTUHA MUPa»

Pazgen 1. DBolouMs HAYYHOT0 METO/JA U €CTECTBEHHOHAYYHOH KAPTHHBI MUpPa

1.MeTo/1b1 HAy4YHOTO TIO3HAHMSL.

2. Knaccuukamuss ¥ XapaKkTEpUCTHKA HAYyYHBIX METOJIOB (BCEOOIIMX, OOMIMX M YaCTHBIX).
OMIUPUYIECKHE U TEOPETHYECKIE METO/IbI.

3.Hay4ynble KapTHHBI MHpa: MeXaHW4YecKas KapTHHA MHUpPa, BOJHOBas KapTUHA MHpA,
COBpEMEHHasi KapTHHA MUPa

MeTtoabl HAYYHOT0 MO3HAHUS: BceoOmue, odmue (0OImeHaydyHbIe) W YacTHBIC (4acTHO-

Hay4dHbI€). Bceobwue memoovbl — NUATNEKTUYECKUM W MeTapu3ndecKuid (MEXaHUCTUUYECKUN).
Obwenayynvle memoowvl B 3aBUCUMOCTHA OT YpPOBHSI HaydyHOTO IMO3HAHUS MOJpa3AelsioTcs Ha:
IMIUPHUYECKUE U TeopeThdeckue. YacTHbIe (YacTHO-HAYIHBIC) HE OTOPBAHBI OT OOIICHAYYHBIX,
HO XapaKTep X U coueTaHue 00yCIOBIEHbI IPUPOJON N3ydaeMoro oObeKTa.
MeTtoapl OMIMUPUYECKOTO YPOBHS: HAOMIOJIEHUE, OMUCAHUE, W3MEPEHHE OKCIEPUMEHT
Hayunble wmetonmpl Teopernueckoro ypoBHs: 1. dopmammzanus, 2. akcuomaTuzamus; 3.
TUTIOTEKO-/ICTYKTUBHBIA MeTO/. TeopeTnyeckue MEeTObl: aHaIN3; CHHTE3; a0CTparupoBaHUE;
00001IeHIE; MHAYKINS, TEAYKIUs, aHAJIOTHH; MOJICTUPOBAHNE; KIACCH(PUKAIIM; CTaTUIECKas
00paboTKa pe3yabTaToB.

Hayunble kapTMHBI MUPa (MeXaHUYECKas, JJIEKTPOMATHUTHAS U COBPEMEHHAast).
Mexanucmuueckaa WA KOPIYCKyJIsApHas KapThWHa Mupa miau HeroroHoBckas. OCHOBHBIE

MOJIO)KEHUS MEXAHUCTUYECKON KAPTUHBI!

® TeJa COCTOAT U3 a0COIIOTHO TBEPABIX YACTHUI U HAXOIATCS B HEMPEPHIBHOM JBMKEHUU;

® YACTHUIbI OTINYAKOTCSA KOJUYECTBEHHO, CBOUMH MACCAMM;

e BCE KaUECTBEHHOE Pa3HOOOpaszye Mupa — pe3yibTaT pa3induii B ABMKCHUN MaTEPUU;

[ ]

[ ]

OCHOBaHAa Ha 3aKOHAX MEXaHUKHU;

YHHUBEPCATbHBIA U (PYHIAMEHTAIBHBIN XapaKTep OTKPHITEIX HEIOTOHOM 3-B JIBYKEHUS TEIT;
® B3aMMO/JICHCTBUE OCYIICCTBIIICTCS MIHOBEHHO 4Yepe3 IYCTOTY C IOMOIIBIO CHJI TSATOTCHHS

(TpUHIMI TaTLHOACHCTBYSA).

nekmpomaznumnas -  eonnoeas  Kapmuna  mupa.  OCHOBHBIC  TOJIOKEHUS
DIEKTPOMArHUTHON KapTHHBI MUPA.
® B COCTaB BCEX aTOMOB BXOJIAT JICKTPHUCCKHU 3aPSKCHHBIC YaCTHIBI,
® KQKJI0€ U3 B3aMMO/ICHCTBYIONIUX YaCTHII CO3JIaCT BOKPYT ceOs IJICKTPOMArHUTHOE T0JIE;
e (u3nMYeCcKoe B3aMMOJCHUCTBUE OCYIIECTBIICTCS IMOCPEACTBOM JIICKTPOMArHUTHOTO TMOJIS C

KOHEYHOM CKOPOCTBIO, PABHOW CKOPOCTH CBETa B BaKyyme (TIPUHIUI OJIN3KOICHCTBUS);
® KBAaHTAMM 3JICKTPOMArHUTHOIO IOJIS SIBJISIFOTCS 3JCKTPHUYCCKHA HEWTpalibHbIC (OTOHBI; BCE
HaO0JII0JTacMbIe SIBJICHHS OOBSICHSIOTCS C IOMOIIBIO 3aKOHOB JJICKTPOJAMHAMUKH, H3MCHCHHE
MPOCTPAHCTBEHHO-BPEMEHHBIX IMapaMETPOB TATOTCIOMIMX MAacC (TCOPHS OTHOCHUTECIBHOCTH).
Cospemennan KOpRycKyiapHo-60IH064s KaPTHHA MUPA OCHOBaHA Ha MPEJICTABICHUSX O:
KBaHTOBOH MpUPO/JIe U3TydeHUs U noromienus sHepruu (M.I1naHk); KBaHTOBOI MeXaHUKE;
HEMPUEMIIMMOCTHU pa3efieHus] MUpa Ha IMCKPETHOE BEIIECTBO U HEMPEPHIBHOE TOJIE;
MIPUHIIUIIE KOPIYCKYJISIpHO-BoJIHOTO nyanu3Mma (JIyu ne bpoiins);
CYIIIECTBOBaHUH YeThIpeX (PyHAaMEHTATbHBIX B3aUMOACUCTBUIA U UX MIEPEHOCUHNKOB: CUIBHOTO
- TIJIIOOHBI, c1aboro — ciabble BEKTOPHBIE 0030HBI (BHOHBI), SIEKTPOMArHUTHOTO — (DOTOHBI,
TPaBUTALIMOHHOTO - TPABUTOHBI,
¢ 00BEMHEHMSI IPUHIMIA KBAHTOBAHUS C IPUHIIUTIAMHI TE€OPUH OTHOCUTEILHOCTH,
® CTPYKTYPHBIX YPOBHSX OPraHU3alMU U HEHUCUEPIIAeMOCTH MAaTEePHH;
® KBapKOBOW MOJICTH aJpOHOB; CYIIECTBOBAHUH dJIEMEHTAPHBIX CTPYKTYPHBIX €IUHUI] MATEPUU;
® CTaTHCTHYECKUH (BEPOSTHOCTHBIIN) XapaKkTep 3aKOHOB JIBIKEHUSI MUKPOYACTHIL.

Paspea 2. IlpocTpancrBo, BpeMsi, CHMMeTpPHS.




1. IIpocTrpancTBo u Bpemsi. Metadusnueckass KOHLEHIHMS TMPOCTPAHCTBA M BpPEMEHH
JIpeBHUX aTOMUCTOB — /leMokpuTa, Jnukypa u Jlykpeuus (IOHATHE IIyCTOTO, OJHOPOJHOTO,
BEYHOTO MPOCTpaHCTBa). MeTadu3uueckas mapagurmMa npocTpaHcTBa U BpeMeHH (aOCOTIOTHEIE,
CYLIECTBYIOIIME HE3aBUCUMO KakK APYT OT Apyra, Tak U oT Marepuu kareropun). Ilpocrpancreo
MyCTOE€, HEMOJBW)XHOE, a0CONIOTHOE, OECKOHEYHOE, HENPEPBIBHOE, M30TPOIHOE, TPEXMEPHOE,
OJIHOPOJHOE, BEYHOE U MOJUMHSETCS EBKIMJOBOM reoMeTpuu. HbIOTOHOBCKas KOHLIENLUS
IIPOCTPAHCTBA U BpeMEHU. AOCOIIOTHOE NPOCTPAHCTBO - IIYCTOE «BMECTHIIMILE TEI»,
aOCOJIIOTHO HETIO/IBIYKHOE, HENpPEpHIBHOE, OJHOPOJHOE M HW30TPOITHOE, NMPOHUIAEMOE — HE
BO3JICHCTBYIOIlEE HAa MATEepUI0 M HE TOoJBeprarolieecs €€ BO3JCHCTBUSAM, OECKOHEUHOE,
HEU3MEPUMOE M HENOCTWXKUMOe; olnajgatoniee TpeMst u3MepeHussMu. OTHOcUTENbHOE
npoctpanctBOo HprotoHa. XapakrepucThka MpOCTPaHCTBA HA OCHOBE EBKIMIOBON I€OMETPHH.
[lepBrie mpeacTaBiaeHUs O HEEBKINIOBOU reomerpun npocrpanctsa (H.M.JlobaueBckuii, 1792-
1856rr. u I'.®.Puman, 1826-1866 rr.), CpaBHenue reomerpuii EBkimma, JloGaueBckoro u
Pumana. Bpems. Knaccuueckass uim Metagusnyeckas KOHIEIINS: BpeMsl KaK YHHUBEPCAIbHOE,
abcoI0THOE, OECKOHEYHOE, PaBHOMEPHO TEKYIlee, OJHOPOJIHOE, OJHOMEpHOE U O0OpaThMoe.
HrroToHoBCKas koHIenuus BpeMeHH. /najiekTH4yeckasi mapaaurMa: npocTpaHCTBO U BPEMs
KaK HEOTheMJIUMbIE (OpMBI  cyllecTBOBaHUS MaTepuu. CBOMCTBa: OTHOCHUTEIBHOCTD,
MHOTOMEPHOCTb, KBAHTOBAaHHOCTb. V3MeHeHNe MpOCTpaHCTBEHHBIX U BPEMEHHBIX MapaMeTPOB
npu aswkeHuu. IIpoctpancTtBo MunkoBckoro. IIpocTaHCTBEHHO-BpEMEHHbIE OTHOILEHUS U
KOHLIEHTpalMu Macc (oOmiasi Teopusi OTHOCUTENBHOCTH), KOTOpas OMpEIeNsieT TeOMETPHIO
pocTpaHcTBa-BpeMeHu. COBpeMEHHBIE TOCTHXKEHUS. 3aKoHbI J.Herep.

Tunsl cumMMeTpuu MPOCTPAHCTBA U BpPEMEHH Kak oOmux (GopM KOOpAMHAIMH OOBEKTOB, U
MPOIIECCOB B3aWMOCBSI3aHBI C BAKHEHITUMH 3aKOHAMHU coxpaHeHus. CHMMeTpHsl — Kak
dbyHIaMEHTATBPHOE CBOMCTBO MPUPOIbl. CBS3h C 3aKOHAMH COXpaHEHHs. TpH THIIA CUMMETPHIL:
reoMeTpuueckas  (IPOCTPAaHCTBEHHO-BPEMEHHAs), JWHAMH4Yeckas  (KanmuOpoBOYHast) W
JTHMCKpeTHas. ['eoMeTpuueckue CHMMETPUM U 3aKOHBI coxpaHeHus. JluHamuueckuil TuIl
cummeTpud. JluHamudeckas CHMMETpPUSI U 3aKOHBI coxpaHeHusa. Duszmueckuil cMmbICT
KaTuOpOBOUHON cuMMeTpuu. JlMcKpeTHble oONepauMyd CUMMETPH: [POCTPAHCTBEHHAs
unBepcus (P), 3apsaoBoe conpsikenue (C) u oopamenne Bpemenu (T). JIMCKpeTHBIE CUMMETPUH
U 3aKOHBl COXpaHEHHUS. 3epKalibHasg cUMMETpHs. CBs3b 3aKOHOB COXPAHEHUS C MPUHIUIIAMU
cummerpund.  Teopema Heérep. Cummerpun ¢u3HyUecKUX 3aKOHOB OTHOCHTEIBHO CJIIBUTA
3aMKHYTOM CHCTEMBI B IIPOCTPAHCTBE, NMOBOPOTA €€ Kak IEJIOr0 M M3MEHEHHUs Hayala OTcyeTa
BpEMEHHU.

PAsgen 3. Ilopsinok um Oecnmopsizok B mpupoae. Xalc («xaoc»). Ilopsmok kak
3aKOHOMEPHOE pa3MelIeHNe YacTe MaTepualbHbIX MUKPO-, MAKPO- U MEraMHpoOB. becropsaok
(xa0c) — Kak OecCTpyKTypHas, Heymopsao4yeHHas (opma CyIIeCTBOBAHHS BBIPOKICHHON
MaTepud C MaKCHUMaJbHOM OHHTpOIHUEel (IMOBOPOT, pa3BUTHE, ABOJIOUUSA). IHTporms (S) -
TepMOJIMHAMHUYECKass (DYHKIUS, XapaKTepU3ylollash Mepy HEeyNopsSJA04eHHOCTH (Oecropsiika)
CUCTEMBI, T.€. HEOTHOPOJAHOCTH PACIIOJOKCHHS W JIBI)KCHHS €€ YacTHIl. XaoC U TOPSJIOK Kak
CTPYKTYpPHO-3HEpreTudeckoe coctosinue marepuu. [lepexoa mopsiika B Xaoc U SHTPOIIHUSL.

CaMonpou3BoIbHBIE M HECaMOIIPU3BOJIbHBIE Ipolecchl. [Ipomeccel  paspylieHus
(merpajanuu) W co3ugaHus (3BOJIOLMM). PaspyiieHue ocCylecTBIsSETCS CaMONPOU3BOJIBHO,
TOTJa KakK OHBOJIONMS MM CaMOOpPraHM3allUsl C IepexoJoM OT Oecropsika K MOPSAKY
(YMeHbIIEHHE SHTPOIHMH) MOXKET MPOUCXOANUTH MPU BKIIOUEHUH MEXaHU3MOB, IPOTUBOCTOSIINX
CaMOITPOM3BOJILHBIM IIpolieccaM pas3pyllieHHs (yBeluueHHe Oecropsika M COOTBETCTBEHHO
SHTPOINHMHU) WIM BBIPOXKACHUS MaTepuu. TepMOAMHAMUYECKHE B3aUMOJICHCTBUS CHCTEM H
nojcucreM. IIpoueccsl nepexoaa nopsaka B OeCOpsiIoKk M HA000pOT. YBEJIWYEHUE MOPSIKA B
JacTaX CHCTEMbl HapacTaHue xaoca W »HTpomuu. Ilepexon xaoca B mopsinok. IlyckoBbie
(TpUrrepHble) MEXaHHM3Mbl, WHHUIMUPYIOIIME MOIIHBIE MPOILECCHl CaMOOPTaHU3alUU WIH
paspymeHust (UMKJIOHBI B arMmocdepe, (GOpPMHUpPOBAHHE PYIHBIX Ted B HeApax 3eMiH,
3emierpsiceHuss u JAp.). CocrossHHE M TOBEJCHHE CHUCTEM: 3aKOHOMEPHOCTH, KOTOpHIE
oTpenieNnseTcsl YIpaBJsIOIUMU NapamMeTpamMu (OJHOW WJIM HECKOJbKUMH XapaKTEPUCTHKAMH).



YcroituuBocTth cuctem. llepexon ympaBisioliero mnapamerpa uyepe3 KpUTUYECKOE COCTOSIHHE.
CocrosiHue OnQypkannu, B KOTOPOH MOBEIEHUE CUCTEMbI HE MPEICKa3yeMO M PaBHOBEPOSTHBI
IIPOLIECCHI CO3UTAHMS U pa3pyLLIEHUS.
Mopyas II. CTpyKTypHBIe YPOBHH U CHCTEMHAsl OPraHU3alMs MaTepun

Pa3znesn 4. CTpyKTypHBIe YPOBHHM OPraHU3allid MaTepuH; MHUKPO-, MAKPO- U MeraMMphbl.
Matepuss — 0OBbEKTUBHAsL PEAIbHOCTb, CYLIECTBYIOIIAs BHE M HE3aBUCUMO OT YEJIOBEYECKOTO
co3HaHusi. Metadusuueckas mapagurma. OTOXXIECTBICHHWE C BEIIECTBOM, COCTOSIIIUM W3
aToMOB. Tpu reHeTHYeCcKH CBA3aHHbBIX BUJIaX MATEPUU: BEIIECTBE, [10JI€ U (PU3MUECKOM BaKyyMe.
BemecTtBo — xak BuA Marepuu, 00JaJarolUi Maccoi MOKOs. DJIEMEHTapHbIM, aTOMapHbIA U
MOJIEKYJISIPHbIE YPOBHM OpraHU3allMy BEIIECTBA. DJIEMEHTAPHBIA ypOBEHb: 6 JENTOHOB U 6
KBapKoB=12 hepMHOHOB. ATOMapHBIN U MOJIEKYJSIPHBII YpOBHHU n3ydaeT pusuka u ['eorpadus.
Bunpl aTOMOB — XMMHUYECKUX 3JIEMEHTOB, KOTOPHIE B XMMUYECKHX PEAKLUAX HE U3MEHSIOTCA.
Mouiekynbl — pealbHO CYIIECTBYIOLME (/711 BEIIECTB MOJIEKYJISIPHOTO CTPOEHHS) UM YCIIOBHO
BbIENIsIEMbIE (B Clyyae KPUCTAJUIMUECKUX WJIM aMOP(HBIX BEIIECTB) YACTHUIIbI, OTpa’kKarolue
KAa4eCTBEHHBIM M KOJIMYECTBEHHBIN COCTAB BEIECTBA.
du3znueckoe moJjie Kak CHUCTeMa C MEPEMEHHBIM YUCIOM 4YacTull (kBaHTOB moJjisi). KBaHTOBOE
[I0JIE - COBOKYIHOCTh KBAaHTOB: JUCKPETHBIN XapakTep B3aUMOIIPEBpALIEHMS, H3Iy4Y€HUE U
norjouieHre GoToHOB. B To ke Bpems mosie xapakTepu3yercsi KOHTHHYalIbHOCThI0. CocTosiHue
I0JIsl B KBAHTOBOM 2JIEKTPOIMHAMUKE M KBAHTOBOM MeXaHUKe. BeposSTHOCTHbBIE MapaMeTphl.
Pdu3uyeckuili BAKyyM KaK HaWHH3IIEE SHEPIeTHYECKOE COCTOsHHME Bcex mnoseil. CBoilcTBa
®U3NYECKOr0 BaKyyMa

Konuenuyusa cmpykmypuvlx ypogueil opzanuzayuu mamepuu. TPEACTABICHUE O MHUKpO-,
Makpo- U MeramMMpax Kak CTPYKTYpPHBIX YPOBHSX opraHuzanuu martepuu. Kputepusmu mis
BBIJICJICHUS. PA3JIMYHBIX CTPYKTYPHBIX YPOBHEH MAaTrepuu - IPOCTPAHCTBEHHO-BPEMEHHBIC
Macitadsl (paccrostamst oT 1072 1o 1028 oM, a Bpemst - ot cexynn 1o 2 -10° ner).

Pasnea 5. Muxkpomup. OCHOBHbIE KOHIENUWH MHKPOMHPA: TEOPUU CTPOEHHUSI aTOMOB M
3JIeMEHTapHbIX YacTull. OCHOBHBIE KOHLEMIUU CTPOCHHUS aTOMOB: KOHIEMIHS HENEIUMOCTH U
KOHLIETIIUS JETUMOCTH (CIOXKHOTO CTpoeHHus aroma). Teopusa mnedeaumocmu: OCHOBaHA Ha
OTpeJieNIieHuU aToMa Kak HelelMMOM, HauMeHbl el JacTulibl Bemectsa (JIepkumn, JleMOKpuT)..
Konuenuus denumocmu: aToM Kak CIOKHas CUCTEMa, COCTOSIIAs U3 3JIEMEHTAPHBIX YaCTHII.

Inemenmapnvie wacmuywt (IU) — cyvamomnvie u cyovaoepuvie wacmuyst. Onpenencuue Y.
KoHueniuu sneMeHTapHbIX YacTHUIl: TEOpUs TOUYEYHBIX 00pa3oBaHUN U Teopus CTpyH. Teopus
TouevHbIX oOpazoBanuit Y. CoBpemenHas wim GyHIaMeHTabHas Teopust Y - Teopus CTpyH.
CTpyHbI Kak OECKOHEUHO YIPYrue HUTH ¢ nonepednukoM 103cm.

Paznen. Meramup — B3auMOJICHCTBYIOIIAs M pa3BUBAIOLIasl CUCTEMa BCeX HEOECHBIX Tell.
CucrteMHas opraHusanys Meramupa: MeTarajlakTHKa; 3Be3/1bl U 3B€3/JHbIC CKOIICHUS; TJIaHEThI
U IUIaHEeTHble cHCTeMBbl. PaccTosiHHMS B Meramupe: acTpOHOMMYECKHMMM €AMHULIAMU (a.e),
cBeToBbIe rojpl (cB.roa) u mapceku (nK), meramapceku (Mnk). MakcuManbHas HaOroaeMast
yacth Beenennoii - 10%°m (10%8cm) - MeraranakTika. MaTepus MeraMupa: CKOHICHCHPOBAHHbIE
KocMHuecKkue Tena, 1uddy3Has Marepus (MOJEKYbl, aTOMBbI) U u3inydeHne. Kocmuueckue rena:
3BE€3/Ibl U IUIAHETHI. 3Be3/1bl — KOCMUYECKHUE TENA, U3TYYaIOLUE SHEPTUIO B PaIN0-ONTHYECKOM,
PEHTI€HOBCKOM, Y-AMana3oHe. 3Be3/bl - XuMU4eckue (paOpuKH MO MPOU3BOACTBY XMMHUYECKHX
JJIEMEHTOB. 3aBUCHUMOCTb MEXJIYy CBETUMOCTBIO M TEMIIEpaTypol - auarpamma OHHap
I'epummnpynra. KoHuenuwu npoucxokaeHusi 3Be3[: a) U3 Ta30MbUIEBBIX TyMaHHOCTEH
(neOynsapHas koHuenuus Kanrta — Jlamnaca), 6) U3 MIOTHOTO M CBEPXIUIOTHOTO BEILECTBA sJEp
ranakTvk (bropakanckas mkosa Bo riaBe ¢ B.AmOapuymsaom). Knaccudukarys 38e3a: HOBBIE,
CBEPXHOBBIE, HEUTPOHHBIE 3BE3/IbI M YEPHBIE IBIPHl. OBOJIIOLMS 3BE3]: KPACHBIM TMraHT —>
OenbIil KapJIuK — JKENThII Kapiauk— 4depHblid kapnuk. Koemosoruyeckne moaenu BeesienHoi.
HeroToHOBCKas cranMoHapHas MoJelb BceleHHON — HeW3MeHHas M He pa3BUBAIOIIasCs,
OeckoHeuHass B MpPOCTPAHCTBE M BO BpeMeHH. TpH BapuaHTa HECTAllMOHAPHOM MOJenu
Bcenennoit (A.A.®puaman 1922 r.), 3aBUcALME OT CpeIHEN IIOTHOCTH BELLIECTBA U U3ITyUEHUS




(Ko). CoBpemeHHbBIC JaHHBIC, MOJYYCHHBIM ¢ Telieckora Xa00i o paciupsioieiics Beenennas.
OneHka cpefHel TIOTHOCTH MaTepud BO BCEIEHHON COCTaBISIET MPEINOJIOKUTETBHO 2-5-10
$1r/cm®. TemHasi Heprusi — CIOCOOHOCTH IPOTHBOCTOSTH I'PABUTALHOHHOMY MPUTSKEHHIO
MaTepuu U BhI3bIBaTh pacmupenue Bceenennoit. Ilpupona temuoit sHepruu. Ilpoucxo:knenue
Bceaennoii. CrangaprHas moaenb Bcenennoii. OOuienpuHaTas MOJE/b BO3HUKHOBEHHUS U
pa3Butusi Beenennoii - Teopust bosbimoro B3peiBa (bB). Ilonstue cunrymnspaoctu (Singularis-
0CO6BIi) — 0COBOr0 COCTOSHMS MaTepHH ¢ OecKOHeuHo# muoTHocThio (Gomee 109 r/cmd).
[InankoBCKMI MOMEHT. XapakTEpPUCTHKA BellecTBa B I ITaHKOBCKYIO 10Xy .

PenukroBoe m3mydenue (yabTpaxoJoAHBIX (POTOHOB) M SKCHEPUMEHTAIBHBIC PE3YIbTATHhI,
[IOJIyUEHHBbIE Ha YCKOPUTENSAX AJIEMEHTAapHbIX YacTULl IMPU BOCIPOU3BEAECHUU (PUIMUECKUX
ycnoBuii, cymectsoBaBmmx nocie bB: Bpems - 10 cex. I'T'amoB. OCHOBHBIE BHIBOJIBI TEOPUH
bB. Tpu nepnona pazsutus mupa nocie bB.

IHoaTBep:xaenue Teopuu boJb1I0ro B3pbiBa - SKCIIEPUMEHTAIbHBIE APTYMEHTHI:

1. OosblIOE KONMYECTBO JieHTepus, KOTOPBIM oOpa3yercs TOJBKO IPH CBEPXBBICOKUX
TEMIEpATypax;

2. HalW4HWe pEeNUKTOBOTO W3IIyYeHHUs — YIbTpaxoliomHbsix (¢ sHeprueir 3 K) doToHOB,
3anonHsomux Beenennyro; B Teopuu bosbiioro B3pbiBa 3TOT ra3 nosiBisieTcs B MOMEHT
OTJIeJIeHHs BellecTBa OT U3Iy4YeHUs (TemrepaTypa MajaeT HAacTOJbKO, YTO BEIIECTBO HE
MO>KET NOTrJIouaTh GOTOHBI M OHU HAUMHAIOT CBOM MYTh M0 KOCMHYECKHUM MTPOCTOPaM).

MoayJib 3. DBOJIOLMOHHOE €CTECTBO3ZHAHME.

Paszpen 7. IlpuHnunel r100abHOI0 3BOJTIONMOHU3MA. TeopeTHuecKkue U METOJ0JIOTUYECKHE
OCHOBBI JUIS Pa3BUTHS  KOHIEMIMH TJ00aTHHOTO  JBOJIOIMOHW3MA, OOBEIUHSIONICH
KOCMUYECKHE, XUMUYECKHE, OMOJIOTHYECKHE M COLUANbHBIE THUIIbI 3BOJIONMHU W BBISBISIONINE
oflme MexaHu3Mbl KOCMO-, Teo-, OMO- W coluoreHe3oB. BakHeillne 3akOHOMEpPHOCTHU
rJ1006aJIFHOTO 3BOJIIONUOHU3MA: HANPAaBICHHOCTh Pa3BUTHS Ha MOBBIIICHUE YPOBHS CTPYKTYpPHOI
OpraHu3aIiy; yBEIIMUEHNUE pa3HOOOpas3us; oToop Hanboiee 3PpPeKTUBHBIX (POPM; HCTOPHUIECKOE
pa3BUTHE SBOJIOIMH; HEOOPAaTUMOCTh 3BOJIOLUHM; HEPAaBHOMEPHOCTh U YCKOPEHHE TEMIIOB
sBostonnn. Pa3Butne BeenmeHHON B KOHTEKCTE TII00aIbHOTO BOTIOIIMOHN3MA. EqunHbIi mporecc
MaTepHUaIbHOM HBOJIIOLIMH, CAMOOPraHU3aMN U CAaMOPA3BUTUS MOJIEKYJISIPHBIX cucTeM. Ennnas
MOJIENIb YHHBEpPCAJIbHOM HBOJIIOLIMM, OCHOBAHHON Ha B3aWMOCBSI3M (U3UYECKUX KOHCTAHT,
(bu3nyecKux B3aUMOJEUCTBUH C 3aKOHOMEPHOCTSMH IPOLECCOB Ha pPa3HbIX YPOBHAX
OpraHu3alii MaTepUH.

Monyab 4. buocdepa u 4esioBek.

Pasnen 8. buocdepa. buocdepa kak skocucTemMa BBICIIETO paHra, BKIIOYAONIas:
Tponocdepy, ruapocdepy U BEpXHIOIO YacTh JUTOC(ephl B Mpeaenax “moiis’ CyllecTBOBAHUS
®u3HU. Pa3zHooOpasme cooOmiecTB, B CTPYKType KOTOPhIX OOHAPYKHBAIOTCS CJIOXKHBIE
COUETaHMS PACTCHUM, )KUBOTHBIX U MHKPOOPIaHW3MOB C Pa3HBIMH Crocobamu >ku3HH. JKuBoe
BEIECTBO KaK OMPENENAOMUNA KOMIOHEHT Ounocdepsl. CyliecTBOBaHHE U Pa3BUTHE YKUBOTO
BEI[ECTBA B paMKax IENOCTHOU cuctembl 6uochepsl. B.U.BepHaackuii 0 )KMBBIX OpraHu3Max,
KOTopble siBIsitOTCA  GyHKIMeH Ouochepbl U TeCHEMIIUM 00pa3oM MaTepHallbHO U
SHEPreTUYECKH C HeW cBs3aHbl. JKMBOE BEHIECTBO KAK COBOKYIHOCTh BCEX JKMBBIX OPraHU3MOB,
BKJIFOUAsl YEJIOBEKA, BIMSAHHUE KOTOPOrO HA TEOXMMHYECKHE NPOLIECCHl OTIUYACTCS OT
BO3JEHUCTBUS OCTAJbHBIX CYIIECTB II0 CBOEH MHTEHCUBHOCTH, YBEIMUYMBAIOLIECHCSA C XOJOM
BpeMeHHU. [eoxumuueckas paboTa >KMBOTO BeEHIECTBA B HEPA3phIBHOW CBSI3U KHBOTHOTO,
pPacCTUTENBFHOTO IApCTBA W KYJIBTYPHOTO UeJIOBEUeCTBAa Kak paboTa eIUHOrOo IIEJoro.
OTnnuuTenbHbIE TPU3HAKH )KUBOTO

HauopraﬂmMeHHue YpOBHHM OpPraHu3anvm KUBOIO. JKOCHCTEeMbl KaK OCHOBHas
CTPYKTYpHad CAWHHLA 6I/IOC(I)CpBI. OnpeneneHI/Ie OKOCHUCTEM: B3aMMOCBsA3aHHas CAHUHasA
(1JYHKL[I/IOH3.JIBH3JI COBOKYIIHOCTb JKHUBBIX OPraHM3MOB HW CpCAbl HUX 06I/ITaHI/I$I, NN
YPaBHOBCUHICHHOC COO6IJ_ICCTBO JKUBBIX OPraHUu3MOB U 01<py>1<a101uel71 HEKHUBOM CpCabl.



DKocucTeMa — COBOKYITHOCTh BCEX MOMYJISIUI pa3HbIX MPOKUBAIOLINX Ha OOIIEH TeppUuTOpHH,
BMECTE C OKPYKAaIOILIeH WX HEXUBOU cpenoil. BuoreomeHo3 xak mpupogHble 00pa3oBaHHS C
YeTKUMHU TPAHHIIAMH, COCTOSIIUE M3 COBOKYIMHOCTH BHJIOB, XHBBIX CYIIECTB (OMOIIEHO30B),
3aHUMAKIIUX ompeaeraeHHoe wMecto. I[lomstme Ouoreomenosza (B.H. CykaueB, 1972).
OTinnuuTeNbHbIE OCOOEHHOCTH “‘OMOreoleH030B” M ‘“OKocucTeM’’. B3auMOOTHOIIEHMS] MEXIY
KUBBIMHM OpraHM3MaMu B OMOreolleHO3ax: HEUTpaIu3M, MyTyaJIu3M-CUMON03, COTPYAHUYECTBO,
KOMMEHCAJIU3M, AaMEHCaJIu3M, KOHKYPeHIHUsl, XUIIHMYecTBO, mnapa3utusM. Hoocgepa xak
chepa pazyma, yactb OHoOc(hepbl MOJA BIMSHHEM YeJOBEUECKOro pasyma, cdepa pa3yMHOTO
KOHCTPYUPOBaHUS cOATaHCUPOBAHHOW CHUCTEMBI OHOC(epa-uerIoBeK: MPUOPUTETHI YCTOMUUBOTO
SKOHOMMYECKOTO ¥ HPABCTBEHHOI'O pa3BUTHUSA, pPa3yMa, HKOTYMAaHM3Ma, HHTEJJIEKTYaJIbHO-
MH()OPMAMOHHBIX IICHHOCTEH B paMKax KOABOJIFOIIMY denoBeka u [Ipuponsl. Hoocdepnsrii atam
pa3BuTHUs Ouocdepbl B KOHIENIMU YCTOWYMBOrO (JIOIMYCTHUMOIO) pPa3BUTHUS YEJIOBEUYECKOIO
oOuiecTBa B TFapMOHUHU C OKpYXalolled cpenod, B COXpaHEHUH PecypcoB M JaHAIA(TOB
skocucteM. KoHmenmus ycToWYuMBOTO pa3BUTHs. [J00aigbHbIE MTPOOIEMBI SKOJOTHYECKOTO
KpHU3HCa U IKOJIOTUYECKOH KaTacTpo(dsbl.

Pazgen 9. YenoBek. YenoBek B 300JIOTHYECKOH CHCTEME: KIIACC MIIEKONHMTAIOUINX, OTPSJ
MIPUMATOB, I/0 4Yel0BEeKOOOpa3Hble 00€3bsHBI, HAJICEMENCTBO Y3KOHOCBIX O0€3bsSH, CEMEICTBO
TOMHHHUJI, POJ YeNOBEK W BUJ - 4eloBeK pasymHubiii (HOmMo sapiens). Cucrema mpuMaToB
(Primates). AHTpomorene3 — npoiecc MPOUCX0KICHUS YEJI0BEKa, CTAHOBJICHHE €ro KaK BU/A B
nporiecce conuoreresa. CuMuanbHas (0T JaT. Simia - 00e3bsiHa) KOHIEMIHS TPOUCXOKICHHS
YelloBeKa OT BBICOKOPA3BUTHIX 00€3bsiH TpeTuyHoro mnepuoda. Daktel u3 obnactu
CPaBHUTEILHOM OMOXMUMUU, MOJEKYISIPHONH aHTPOMNOJIOTUU M Jp. HayK. biu3ocTh uenoBeka K
appUKaHCKUM 4YeJIOBEKOOOpa3HbIM 00e3bsiHaM (TMOHTHIaM), B MEPBYIO Oouepellb K LIMMIIaH3E.
PanHMe 3Tanel BOJIIONUM MOHIHMIHO-TOMUHHMHOIO CTBOJIA, >KUBLIEr0 IpuMepHO 20 MIH. JeT
ToMy Hazaza. OtneneHue coOCTBEHHO TOMHUHHI OT 14-15 10 6 MuH. et Tomy Ha3an. OCHOBHBIE
TEH/ICHIIUM TOMUHU3ALMN: NIPSIMOX0XKICHHE, IiepeOpanu3aliys, pa3BUTHE PYKU KaKk OpraHa TpyJa
U aJlanTaluyu K TPyIOBOM AeATeNbHOCTH. Mo3auuHbIN XapakTep 3BOJIOLMHA TOMUHHUT, CKOPOCTh
MOP(hOJIOTHIECKUX M3MEHEHUW W OMOXUMHUYECKON AIBONIONWHU. [IpOoMCXOKIeHNEe U paccelieHHue
4eJoBeYeCTBa M0 IUIAHETE C TOYKM 3pPEHMS apXEOJOIMUYECKHMX, MaJ€OHTOJOIMYECKHX
MMMYHOTE€HETHYECKUX HccienoBaHui. PopocioBHoe paepeBo uenoBedectBa. CoBnajgeHue
IEeHETUYECKOM MOJenu ¢  apXeoJOrMYeCKMMM M JIMHIBUCTHYECKUMHU. AdpuKaHCKOe
IIPOUCXO’KCHNE YEJIOBEUECKOrO BHJIA, Pa3/ieieHue Ha aQpUKaHLEB U a3MaTOB, aBCTPAIUILIBI OT
azuatoB. OtzmeneHue eBpomeilieB oT as3uatoB. PaccesieHme 10 3eMHOMY  Iapy.
HecocTositenbHOCTh  KOHLENUIMU  IPOUCXOXKAEHUS  4YelloBeKa OT HeaHJepTaipla (He
MOJATBEPXKAAETCSl JaHHBIMU T'€HETHYECKUX HccienoBaHuil). YesoBedyeckwii OpraHmsm -
CJIO’KHAsi CHCTEMa, COCTOSILNAs B 3aBUCUMOCTH OT YPOBHS OpPraHM3aLUHM M3 JETEPMUHAHTHBIX
MOJICUCTEM: MopdodyHkinoHaIbHbIE; I'omeocraruueckue; Heilpoannamuueckue;
[lcuxodusmnonornueckue. Haubonee BaXHbBIM 3BE€HOM B (OPMHPOBAHUU YCTOHYHMBOCTH
OpraHu3Ma K 5HJIOT€HHBIM U 3K30T€HHBIM (aKTOpaM cpelbl OOUTaHUS SBISIOTCS CBSI3U MEXKIY
TUMHU JETEPMUHAHTHBIMU CUCTEMAMH.



5. CamocrosiTesibHAs padoTa CTyIeHTOB

Tabmuna 6. ConepkaHue caMOCTOSTEIbHOM PabOThl CTYACHTOB

Bung
CaMOCTOSITEIb
HOU pabOThI

Pasnens! iy TeMbl
Paboueit nporpammsl

dopma
OTYETHOCTH

NupuBunyans
HOE

JOoMalIHEC
3aaHuC

DBOJIIOIMST HAYYHOTO METOJa M €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. KoHuenmmu mpoUCXOXKIECHUS KU3HHU
(kpearmonusma, CTaIMOHAPHOTO COCTOSIHUS,
MaHCTICPMUU, OMOXUMUYECKON IBOJTFOIIHH
Meramup.  CucremHass  OopraHuzarfus
BeniectBo u n3nydeHue.

TemHoe BemecTBO M TeMHas 3Heprus. CoBpeMeHHOE
MpeJICTaBIeHUuEe O CTpoeHun Meramupa. MeraramakTuka
Bcenennas. KocMonornyeckne MOl HECTALTMOHAPHON
Bcenennoii. Bo3pacT u rpanuisl Beenennoit. DBomous
Bcenennoii. Cienapuii Oynymiero BeeneHHo.
Opranmzanuss MaTepud Ha XUMHUYECKOM YpPOBHE
XUMUYECKUE  CHCTEMBI. OJHEPreTMKa  XUMHUYECKHUX
mporeccoB.  PeaknMoHHass  COCOOHOCTh — BEIIECTB.
Konebarenpabie peaknmu benoycosa-XXaboTurckoro.
buocdepa n genoex. OcoOEHHOCTH CTPOCHUS U

(b YHKIIMOHUPOBAHUS IEHTPATFHOW HEPBHOU CHCTEMBI
(1.1.c.) yenoBeka. Teopus BBICIICH HEPBHOU
nesitenbHOCTH M.I1.ITaBnoBa. Teopust GyHKITMOHATBHBIX
cuctem I1.LK.Anoxuna. Teopus agantauuu. I'. Cenbe.

Meramupa.

YcTHBIN
OTBET

Kontpouns-
HBIE 3aJJaHus

Tectupona-
HHUEC

Pedepar

Pedepatnr
Joxmnanast

DBOJIONMS HAYYHOTO METOJIa U HAYYHON KapTUHBI MUpPA
Hayunsie peBomoruu. [Tanopama cOBpeMEHHOTO
ecrecTBo3HaHus. Mctopusa ecrectBo3Hanusl. OCHOBHBIE
MIEPHUO/IBI U 3TAIlbl B Pa3BUTHH €CTECTBO3HAHMS.
HATYpPHIOCOPCKUIN NEPUOJ0B PA3BUTHS
€CTECTBO3HAHUS

HpeBHerpeueckas HaTypdmiocodusi. MaremaTuueckast
mkosa [Tudaropa.

MexaHuCTUYECKH Tepuo/1 B pa3BUTUH €CTECTBO3HAHUS.
CoBpEMEHHBIN WM TUAIEKTUYECKUHN MTEpUO/]] B Pa3BUTUHU
ecTecTBO3HaHUs. [IpHHIMIIBI OTHOCUTENBFHOCTH.
buocdepa u uenosek. Jxocuctembl. CUCTEMHBIE 3aKOHBI
9KOJIOTUM. OJKoJorus U 370poBbe. YenmoBek. Bropas
CUTHaJIbHas cUcTeMa. OmMouuu, TBOPYECTBO,
paboTOCIIOCOOHOCTD.

Pedepatbr

Joknaapl O HAaydHOW  JEATEIBHOCTH  YYEHBIX -
ecrecTBoucHbITaTeae: JlJomoHocoBa M.B., DiiHimTeliHa,
3.Xa06ma, Y./lapBuHa u ap.

JOKJIaabl

CamMonoaroTo
BKa

Opranuzanys MaTepuu Ha XUMHYECKOM YPOBHE
XUMHUUECKUE CUCTEMbI. DHEPreTHKa XMMUYECKHX
nporieccoB. PeakiimoHHas CloCOOHOCTDH BEIIECTB.
buononumMepsl: 6enkH, yrieBobl, KHUPbI, HYKJIEHHOBBIE
KUCJIOTBI. YPOBHU OpraHU3aluy OEIKOBBIX MOJIEKYI U
HYKJIEMHOBBIX KUCJIOT. XMMUYECKHE MPOLIECCHI.
PeakiimonHast cmiocoOHOCTD BEIIECTB. DHEpreTuka
XMMHMUYECKUX PEeAaKIUNA. DHTAIBMNNSL. DHTPONHUS. DHEPTus
I'u66ca. Peakumu SHI0- U 9K30TEPMUYECKHE.
Hanpagnenue caMonpou3BOJIBHBIX TPOIIECCOB.
OcoOGeHHOCTH OMOJIOTUYECKOTO YPOBHSI OpraHU3aluu
MaTepHH.

YcTHBIN OTBET
KoutponbsHbie
3aJaHus
Pedepater
TecToBbie
3aJlaHus




CoBpeMeHHbIE TPEICTABIICHUS O CTPOCHUU F€HOB.
I'enom. Opranu3zaiusi TeHOMOB MIPO- U SYKApUOT.
WHTpOHBI 1 5K30HBL. TpaHCKPUIILIUS U TPAHCIIALUSA Y
po- 1 3yKapuoT. Teopust OMocuHTE3a OemKa.
HacnenoBanue cuernsieHHbIX Tpu3HakoB. [Ipeiraromue
rensl. ['enetuka nona. HacnenctBeHHOCTH U O0JI€3HU.
N3mMeHunBOCTh, BUIBI K3MEHYUBOCTH.
MoudukanroHHas u3MEeHIMBOCTh. HacneacTBeHHas
U3MEHUYUBOCTh. MeXaHU3MBbI, 00YCIIaBIIMBAIOIINE
HACJIEJICTBEHHYIO U3MEHUYUBOCTb: I10JI0BOE
Pa3MHOKEHHE, MyTalllK (T€HHBIE U XPOMOCOMHBIE!
JeNeH, aMIUTM(DUKAIIMN ), KPOCCUHTOBEP, MPHITAFOIINE
reHeTu4YecKre eMeHThl. KoHienust HecTabuiIbHOCTH
reHoMa P.Xecuna. Konuenmumu onorenesa.
OpomonmonHas Teopus JK.b.Jlamapka u Y./{apBuna.
JBrKxyimuye cuiibl 3BOJIOIUHA. POPMBI €CTECTBEHHOTO
otoopa. Heonapsunuszm.CunteTnueckast Teopus
sBOJTIOIMH. [ [pUHITUTIBI BOCTTPOM3BOACTBA KUBBIX CUCTEM.
I'eneruka u sBomtonus ['enom. Opranu3zaiysi TeHOMOB
Mpo- ¥ 3yKapruoT. NHTPOHBI U 3K30HBI. I3MEHYUBOCTB,
BHJIBl N3MEHUYUBOCTU. Moau(uKamoHHas
M3MEHYUBOCTh. HaciieicTBeHHass N3MEHYHMBOCTb.
Mexanu3mbl, 00ycIaBIMBaIOIINE HACIEICTBEHHYIO
W3MEHYUBOCTE: TIOJIOBOE PA3MHOKEHHUE, MYyTaIlu1
(TeHHBbIE U XPOMOCOMHBIE: JIeNIeIUH, aMITTTU(UKALIIN),
KPOCCHUHTOBED, MPBITAIOIINE FTEHETUYECKHUE IJIEMEHTHI.
Kounenmmsa zecrabmisHOCTH reHoma P. Xecnna.
UYenosek u ouocdepa. Hoochepa

AnaroMust 1 (pU3HUOJIOTHST HEPBHOW CHCTEMBI YEIIOBEKA.
HentpanpHas u nepudepuyeckass HEPBHBIE CUCTEMBI.
BereraTtuBHas HepBHas cucrema. CuMmnaTuyeckas, mapa-
u MeTacuMIaTH4ecKas HEpBHas cucTema.
Cunantuyeckuit MEXaHU3M oOpa3oBaHus
MEKHEHPOHHBIX CBSI3€M B  IIEHTpPaJIbHOW HEPBHOU
cucrteMe. MeauaTopbl HEPBHOM CUCTEMBI.

Peus. Bropas CUTHAJIbHAS cucrema.
[Icuxodusnonornyeckre OCHOBbI MOTHBAILIUM, MaMSTH,
BHMMAaHMS, MBIILJICHUS, CO3HAHUS U TBOPUYECTBA.
Omonmu. Teopun smoruid. [lcuxoduznonorndyeckue
ocHOBBI 3Mo1Hil. [Icuxodusmonorus 6eccozHaTeNbHBIX
po1eccoB. 310poBbe. PaboTOCIOCOOHOCTS.
[Icuxodusnonorunyeckre 0CHOBBI PA0OTOCTIOCOOHOCTH.

IpEe3CHTAlMU

IIo HN3y49aCMbIM IIPOTPpAMMHBIM pa3JiciiaM / TeMaM

Bcero yacos:
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Y4eOHO0-MeTOoAMYECKOE 0OOecnieYeHue TUCIMIIMHBI (MOIYJIs1)
Tabnuua 7. OcHOBHasI AUTEpaTypa

Newn | HammenoBanue, Onbamorpaduueckoe onucaHne Hannume rpuda

1 Tymuuos B. ®@. KoHuenmun coBpeMEHHOT0 Pexomeniopano YuedHo-
€CTECTBO3HAHUS. YUCOHUK METOMIECKHM LIEHTPOM
YueOHuku u yuebHsie mocodus st BY308B. «Ip oq)eCCHO%am’HHH yeOHIIO B
O6bem (ctp):417. M.: FOuutu-/lana, 2012 r. KAHECTBE YHCOHHKA [UIA CTYIICHTOB

BbICHINX y‘-IC6HI)IX 3aBCACHUHN
9B C Pexum nocryna: http://www.biblioclub.ru | viK: [50:167](075.8) BBK: 208.473-1

2 KoHuenmmu coBpeMeHHOro eCcTeCTBO3HAHUS. PexomenioBano MUHHCTEPCTBOM
Y4eOHuK obpazoBanus Poccuiickoit denepanyn
Penaxrop: Jlaspunenko B.H. , Patnukos B.IL B Ka4eCTBE yueOHMKa /U1 CTY/CHTOB
O6bem (ctp):320 M.: FOnutu-/lana, 2012 BBICIINX y1€OHBIX 3aBEACHMUIL.

o1 ISBN: 5-238-00752-3,
IBC Pexum nocryna: http://www.biblioclub.ru VIIK: 50.001.1(075.8)BBK: 2073,
HMxonnukosa H. 1. YueOHUKHY U yueOHbIE TTOCOOHS IS
Konrenmmu coBpeMeHHOr0 €CTeCTBO3HAHUS. BVY3o0B. PekomennoBano Y4ebHo-
VYuebOHOe nocobue. METOIMYECKIM LECHTPOM
O61bem (cTp):288 «IIpodeccroHanbHbIl yUeOHUK» B
M.: TOnuTH-/ana, 2012 KadecTBE y4eOHOT0 TOCOOUS ISt
L CTYJICHTOB BBHICIIINX yIE€OHBIX
IbC Pexum nocryna: http://www.biblioclub.ru | ;a5e7cnyit ISBN: 978-5-238-01421-0
KoHuenmmm coBpeMeHHOro eCTeCTBO3HAHUS. PexomenioBano MUHHCTEPCTBOM
Vuebnoe nocobue. Janunosa B. C., obpasoBanus 1 Hayku P® B kauecTBe
Kosxeaukos H. H. y4e€0HOro nocoOus Jis CTyEHTOB
O6neM (c1p):300 M.: Bysosckas kuura, 2010 BY30B YueOHHKH H ydeOHbIC 10cO0Hs
. g BY3os BBK: 20.421SBN: 978-5-
IbC Pexum nocryna: http:/www.biblioclub.ru | 9545_0449.4
Taouauna 8. lonosHuTeIbHAS JUTEPATypa
New/n HaunmenoBanue, Oubnuorpaduyeckoe OMUCAHHE

1 Hy6numesa T. Konnenmmu coBpemennoro ecrecto3nanns. He. 1997. — 832 c. lomymieHno
MunncrepctBoMm obpasoBanus Poccuiickoit denepanny B KaduecTBe yaeOHOTO TOCOOHS ISt
CTYJICHTOB BBICIIMX Y4EOHBIX 3aBEACHHH, 00yJaIOMUXCs 110 COLHATbHO-9KOHOMUYIECKUM
CIICIMATBHOCTSIM.

2 Kapnenkos C. X. KoHenmm coBpeMeHHOT0 eCTeCTBO3HaHUS: Y 9eOHUK T By30B. — M. 3. 1-
5. 2001-2005. PexomenmoBano MuHHCTEpPCTBOM 00pa3oBaHusi Poccuiickort deneparuu B
KayecTBE yUeOHHKA ISl CTYJICHTOB BBICIIMX Y4EOHbIX 3aBEICHHI

3 I'openos A. Konmemniuu coBpeMenHoro ecrectBo3Hanms. M. 2006-2007. — 208c.

4 PyzaBun I'. Konuenmuu copemenHoro ecrectsozHanust. M. 1997. — 287c. PekoMenioBaHO
YMO mo 06pa3oBaHUIO B 00JIACTH COIMAIBFHON PabOTHI B KaUeCTBE y4eOHOTO TTOCOOMS AIIst
CTYJICHTOB BBICIIMX Y4EOHBIX 3aBEACHHI, 00YJaIOIMXCS 110 HAIPABICHUIO TOJTOTOBKH 1
crienranbHocTh «CorranbpHas paboTay

5 Konnenmmu coBpemennoro ecrecrso3ranwst / [lon pen. B.H.JlaBpunenko. — M.,
1999.PexomenoBano MunmncrepcrsoM oOpa3oBanms Poccutickoit dexepalii B KauecTBe
y4eOHHKa JUIsI CTYJICHTOB BBICIIMX Y4eOHbIX 3aBEICHHI

Tabumuna 9. J1ekTpoHHbIe HHPOPMALMOHHBIE PeCyPChI
Ne n/m Haspanwue (agpec) pecypca
1 www.hi-edu.ru/x-books/xbooks131/01/index.html
2 http://physics.nad.ru/ physics.htm
3 http://www.astrolab.ru/index.html
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Y4aebHo-MeToandYecKnue pa3paboTKH Kadeapsl

N HaumenoBanue, 6ubmuorpaduaeckoe onvcanue

1 |KonHuenuuu coBpeMeHHOro ecrecTBo3HaHus. Kypc jekuuii [uist CTy/IeHTOB T'yMaHUTapHbIX
¢dakynpreToB YueOHOe mocobue M3mnarenscTBo «I mobyc» Maiikom 2008 1. 98c.

2 |OcHosBHbIe KoHIEHINU Onosiornu Yu. [loc. U3xa-Bo «KauectBo» Matikon 2006 . 122c.

3 |Konueniumu coBpeMeHHOro ecrectso3Hanus. [lporpamma AI'Y. I'. Maiikom. 2006 r. 20c.

4 |CtpyKTypHBIE YpOBHH opraHm3anuu marepud. Yd4. [locobme. M3marenbctBO «I'1100YCH
Maiikon 2007 r. 75c.

7. Meroanueckne peKOMeHJAALMH IMpPeNnoAaBaTe/Jl0 MW MeTOAUYeCKHe YKA3aAHMA
00y4YaIUMCs 0 TUCHMILINHE (MOIYJIIO).

B nporiecce mpenogaBaHusi AUCLMILIMHBL «ECTECTBEHHO-HAYYHAs KapTHHA» MHUpa HE00X0JUMO
OTNMpPAaThCS HA 3HAHUS CTY/AEHTOB, MOJYYEHHbIE U3 HIKOJbHBIX KYpCOB 00MIei Onosioruu, Gu3uku u
XUMUH, OCHOBBIBAThCS HA JUATEKTHUECKOM I0/IX0/I€ K OCMBICIIEHHIO SIBIICHUN MPUPOIbI, KPATKOMY
M3JI0KEHUI0 KOHIETIIUH C UCTOIb30BaHUEM HAaYUHBIX TOHATHI U TEPMUHOB.

[Ipy MOATrOTOBKE K CEMHHApCKUM 3aHATHSIM MOJPOOHO OOBSCHUTH CTYAEHTaM, Kakod oObeM
MaTepuana, MepedeHb TEPMHHOB M TOHSITUN HAA0 3HATh, YTOOBI MOJYYUTh COOTBETCTBYIOIIHE
OLIEHKM; TIIATEIbHO U30eraTh HCMHOJIb30BaHUS HENPOBEPEHHBIX CAWTOB-UCTOYHUKOB B CETU
HNHTepHeT, B HEKOTOpBIX CIIydasxX COCTABUTh KpaTKWMM IulaH oTBera. I[Ipn caMocTosiTenbHOM
M3Yy4YEHUU Pa3ZieNioB IO CTPOeHUI0 BeeneHHo nenonp30BaTh HaydHO-00pa3oBaTebHbIe (PUIIBMBI MO
COOTBETCTBYIOILIMM Pa3JIesiaM €CTECTBO3HAHUS.

VYkazaHus mpernojaBaTesisiM: BbIOpaTh TEMbl JIEKIMOHHBIX 3aHSITHH, OCBAIIAIOUIMX TaKHe
mpoOJieMbl  CUMMETpHS, B3aUMOJICHCTBHE, MHUKPOMHp. buosorndyeckii ypoBeHb Marepuu
YCBaMBAETCH JIErye, NO3TOMY IIPEANOUYTUTENBHEE 1aTh HA CAMOCTOSITENIBHOE N3YUEHHE

VYkazaHus 00ydaromuMcs MO PalOHAIbHON TEXHOJIOTUU OCBOCHUS y4eOHOrO MaTrephaia —
UCIOJIb30BaTh pa3zpaboTku Kadenpsl. [Ipu m3ydeHue pa3nenoB MHUKpPO-, MAKpO- U MEramMHp He
aKIEHTUPOBAaTh BHUMAaHUE HA OTIENBHBIX MPHUMEpPax, a IMOHATh IJI00aTbHbIE KOHLEHIUU
MUpO3/aHusl, HEe 3ayduBarh (opmysnbl. [Ipy MOAroTOBKE K 3K3aMEHY HCIIONIB30BaTh KPAaTKHl Kypc
nexuuii mo KCE.

8. Ilepeuenbr UHPOPMANMOHHBIX TEXHOJIOTHH, UCIHOJb3yeMbIX NMPH OCYIIECTBJIEHUHU
o0pa3oBartesibHOro mpouecca: TB-texnonorun, WEB-texHomoruu, oO6paboTka u Iepeaada
uHpOpMAIIMY, ABTOMATH3UPYIOUIME TECTUPYIOIIUE CUCTEMBI, JJCKTPOHHBIC Y4YCOHHKH,
MPUKIIA/IHBIC AJICKTPOHHBIC SHIIUKIOTICINUH.

9. MaTepuajbHO-TEXHUYECKOE o0ecnedyeHbe U CHUIINHbI

JIeKLIMOHHbIE U CEMUHApCKUE 3aHATUS INPOBOAATCS B AyAUTOPUAX, HPEAOCTABIIAEMBIX
JieKaHaToOM (aKyibTeTa B COOTBETCTBUH C pacnucanueM. Crenuanu3upoBaHHble J1aO0paTOpUH U
KJIacChl OTCYTCTBYIOT. B JIEKIMOHHOM Kypce MNpenycMOTpeH IOoKa3 (parMeHTOB Y4eOHBIX
(GWIBMOB € UCHOJIb30BAHUEM BHU/IE0- U KOMIIBIOTEPHON TEXHMKH Kadeapbl OOTaHUKH, a TaKxke
HarJsi/iHble MaTepualbl Apyrux kadenp (Gaxkynbprera eCTeCTBO3ZHAHUS:

1. Yueonwvie gpunomer BBC: Ilnanersi; Kocmuueckas ogucces. [lyremecTBue mo rajakTHKE.

I'enesuc; DBoMONMS KU3HU; DBOIIONYS YCIOBEKA

2. Yueonvle maonuysl uz Kypcos: uzuxu, xumuu, éuonozuu:crpoenne aroma (kadenpa

XMMUH); TIEPHOJMUYECKasi CUCTEMa XMMHMUYECKHX JJIEMEHTOB (Kadeapa XMMHH); CTPOCHHUE

xpomocoM (kadenpa (hU3MOIOTUH);XPOMOCOMHBIH Ha0Op 4YeJIOBEKa M pa3HBIX BHJOB

KHUBOTHBIX (Kadeapa (HU3MOIOTHM); 3BONIONUS YeroBeka (Kadenpa OOTaHUKH);CTPOSHHE

COJIHEYHOM cucTeMbl (Kadenpa reorpadun); 3emiu (kadeapa reorpadun)
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3. Mooenu: crpoenusi monekyn (xadenpa xumun); JHK (xadenpa dwusmonorum); 3emm
(xadenpa reorpadumn)
10. TpeGoBaHusI K YPOBHIO OCBOEHHS IMCUMILUIMHBI (MOIYJsl), OleHKA Ka4decTBa
3HAHUI.
IIpoBepsieMble KOMIMIETEHIINU
Obwexynomypnvie komnemenyuu (OK): OK-1,

Obwenpogheccuonanvuvie komnemenyuu (I1K): OIIK-4; TIK-1,

TpebGoBanus kK IK3aMeHY, CHCTeMAa OLleHKH 3HAHMI
Tabmuma 11. [llkana uToroBoit akajeMM4eCKON yCIIEBAEMOCTH CTYI€HTOB:
(6anmpHO-pEUTUHTOBAS CUCTEMA, TIATUOAUIbHASI CUCTEMA)

Homep | HaummenoBanue paznenoB (Moayneil) u basnns
paszzaena TEM HUCIUILINHEI mocentenre | OTBETHI HA CPC | utoro
(Momy1ist) JEKIUH | CEeMHHApCKUX
3aHATHSIX
1 DBOJTIOIHUS HAYYHOTO METOJIa U 5 20 25
€CTECTBCHHOHAYYHOUW KapTUHBI MUPA
[IpocTpaHCcTBO, BpeMsi, CHMMETPUS 20 20
[opsiok 1 6ecnopsIIOK B MPUPOJIE 10 10
2 CTpyKTYpHBIE YPOBHHU M CUCTEMHAs 5 20 25
OpraHu3aIis MaTePUH
3 DBOJIFOIIMOHHOE €CTECTBO3HAHNE 5 20 25
4 buocdepa u uenosex 5 10 15
Uroro 20 80 100

3aueT BBICTABISIETCA AaBTOMATUYECKH, €CJIM PEHTHUHrOBas OIEHKAa M0 JUCIMILINHE
coctaBisier He MeHee 60 OamnoB. CTyneHT, HE BBIMOJHUBIINK YYEOHBIM IIJIaH B TEUCHUE
cemectpa (moiy4yus B ceMmecTpe MeHee 60 OayioB Mo AMCHUMIIMHE) 00s3aH claBaTh 3a4yeT
(UToroBoe TecTupoBaHKE)

Kpurepuu onleHKH 0TBeTa Ha IK3aMeHe
JJ1st ¢cTyIeHTOB cIaI0IMX IK3aMeH B (popMe YCTHOI0 OTBeTa
Ouenka "oTJIMYHO" Npe/IoaraeT:

- BJIAACHUEC OCHOBHBIMH NNOHATUAMU, NIPUHOUIIAMU U METOAAMU CCTECCTBCHHOHAYYHOT'O
aHaliIi3a Ha OCHOBC IIPOTpaMMHOI'O 00BéMa 3HaHI/II71;

- CIOoCOOHOCTH CBO60)IHO pa361/1paTLc;1 U OpUCHTHUPOBATHCA B JIUTEPATYPE, B
HpO6J'ICMaTI/IKC y‘Ie6HOFO Kypca ((KOHI_IGHI_II/II/I COBPEMCHHOI'O €CTCCTBO3HAHM),

- MOCEIIeHUE 3aHITUN U aKTUBHAs pa60Ta Ha CCMHUHapax (,Z[J'ISI OYHBIX OTHCHCHHﬁ);

- BBICOKHC PE3YJIbTATHI Ha 3TAllaX TCCTUPOBAHUA OCTATOYHBIX 3HAHUM.

"xopomo":
- BIIaJICHUE OCHOBHBIM 00BEMOM 3HAHUH B paMKaX MPOrpaMMBbI Kypca;

- XOpomee YCBOCHHUC OCHOBHBIX HOHHTHﬁ, IIPUHIUIIOB U HaHpaBJ’IeHI/Iﬁ JUCHUITIIMHBI,
- HOPOXOKIACHUC NPCAYCMOTPCHHBIX 3TAIIOB TECCTUPOBAHUA

- IIOCEIICHUE 3aHATUM U aKTUBHas pa60Ta Ha CEMHHapax;

- XOpowmire pe3ylbTaThbl Ha 3TallaX TCCTUPOBAHUA OCTATOYHBIX 3HAHUM.

"YI0BJIETBOPUTEILHO" "

- 3HAHUE OCHOBHBIX MOHSATHI U MPUHIIMIIOB €CTECTBO3HAHNUS,

- MpaBUIIBHBIC CYXJICHHUS [0 PACCMAaTPUBAEMBIM BOIIPOCAM MTPOTPAMMEI Kypca;
- TOCeIIeHHE 3aHITHI U padoTa HA CEeMHHApaX;

- YAOBIETBOPUTEIHHBIE PE3YJIbTATHI PU TECTUPOBAHUH OCTATOYHBIX 3HAHMUIA,




""HeY/10BJIETBOPUTENbHO":

- HE3HaHWE OCHOBHBIX IOHATHI U MPUHLIMIIOB €CTECTBO3HAHNUS;
- HE3HaHWE CIEeUUAJIbHOW HAyYHOU TEPMUHOJIOIUY;

- 3HAHUSA HE BBIXOJAT 3a MPEEIIbl OTAEIbHBIX IPEICTABICHUI;
- NPOIYCKU CEMUHAPCKUX 3aHATUH,

- HE CIIPaBJISUICA ¢ KOHTPOJIbHBIMU 33/1aHUSMHU.

7151 CTY/IEeHTOB CAAI0IIMX YK3aMeH B (popMe KOMNIBIOTEPHOT0 TECTUPOBAHMS:
- olueHka "oTIuYHO" IPH MPaBHILHOM OTBETE HE MeHee, ueM Ha 90 % BompocCoB;
- omuenka "xopomo" - Ha 80-90 % Bompocos;
- omuenka "ynonerBopurenbHo'": Ha 70-80 % BoOmpocos;
- OIIEHKA "HEeyJTOBJIETBOPUTEIBHO'" - MeHee ueM Ha 60 % BOMPOCOB.



11. JIncT perucTpanuy u3MeHeHHu

DdenepanpHOE TOCYIAPCTBEHHOE OFOPKETHOE 00pa30BaTEIbHOE YUPEIKACHHUE BBICIIIETO
podecCHOHATBHOT0 00pa30BaHUg
«AJIBITEHCKUI TOCYIapCTBEHHBIN YHUBEPCUTETY

@I'BEOY BIIO
«AI'Y» [onoxenne 06 yueOHO-METOAMIECKOM KOMILIEKCE IUCIIUATLTHHEL
CMK. OI1-2/PK-7.3.3
JIMeT perucTpainuu u3MeHeHU i
Homep Howmepa nucros OcHoBaHMe Hata
U3MEHEHUs AT BHECCHUA | TToamucs | Pacmmgpos- Jara BBEICHUS
3aMCHCH HOBBIX AHHYJIUPOB U3MEHEHUS Ka TOANHCH H3MEHEeHUs
HBIX AHHEBIX
1-4;7-21 20 CooTBeTCTBEH Tyry3 A.P. 27.08.2012. 103.09.2012
Nol Ho VII Iporoxon
[Iporokon Nel
Nel ot
19.06.2012r.
1-4;7-18 20 CooTBETCTBHE Tyry3 A.P. 27.08.2013 (2.09,200
No2 HOTOKEHHIO [Iporokon |13
T 00 YMK-/I Nel
(Bepcus 0.3)
O129.04.13
1-4:6-12 CooTBeTCcTBHE Tyrys A.P. 27.08.2014 |24.06.200
No3 HOJIOKEHHIO [Iporoxon |14
00 YMK-JI Noll
(Bepcus 0.3+)

Ot 24.06.15
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