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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Mporpammy aucumnnnHbl paspaboTan(a)(n) accucteHT, 6/c bepaHukosa B.M. kadenpa
BbIYUCNNTENBHON OM3NKN U MOOENMPOBAHNS (PUBNYECKMX MPOLIECCOB HAay4HO-Meaarornieckoe
otaeneHne , Venera.Berdnikova@kpfu.ru

1. LLlenn ocBOEHUSI AUCLMNIMNHDI

-hOpPMU1pPOBaHME ECTECTBEHHOHAYYHOIO MUPOBO3PEHNS

- 03HAKOMNIEHME C UCTOPUER Pas3BUTUS eCTECTBO3HAHMS U CTAHOBNIEHUSI ECTCTECTBEHHOHAYYHOIA
KYnbTypbl

- MOHMMaHWe CNeLndUKN eCTCTBEHHOHAYYHON 1 TyMaHUTapPHOW KyNbTyp 1 UX B3aMMOCBA3Y

- hopMUpOBaHME NOCNeayoLWero MHTepeca K COBPEMEHHbIM LOCTUXEHUSIM ECTECTBEHHbIX HayK

2. MecTO AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " b2.6.2 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 050700.62 CneunanbHoe (oedbekTonornyeckoe) o0bpasoBaHue v
oTHocuTcs K 6a3oBoli (obwenpodeccrnoHanbHoi) YacTn. OcBanBaeTcsl Ha Kypcax, CEMECTPbI.

LaHHas obweobpasoBatenbHas AUCUMUMNAMHA HOCUT MEXONCUUMNIMHAPHBIA XapakTep U Npu3BaHa B
nepByto o4epedb BOCMONHATL Npobenbl B eCTECTECTBEHHOHAYYHOM 3HAHMU CTYEHTOB NyMaHUTapHbIX
HanpaeneHuii 6e3 4ero HEBO3MOXHO NonyyYeHne 6a30B0oro Bbiclero o6pasoBaHuUs.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLincpp komneteHumu npuobpeTaemMon KOMNeTeHL N
OK-1 (06w BnafeHne KyNnbTypoi MbllWEHUs!, CNOCOBHOCTbIO K 0606 eHNIO,
(06WeKyNbTypHbIE aHanunay, BOCMPUATMIO MHAOOPMaLIMK, MOCTAHOBKE LIENN 1
KOMMETeHLMN) BbIBOPY NyTein ee NOCTUXEHUS

CNOCOBHOCTb MOHUMATDL U aHannm3nposatb MMPOBO33pPEHHECKNE,
counanbHO U NMMYHOCTHO 3Ha4YMMble dounocogpckne I'Ip06f|eMbI,

OK-2 (06w NONMTMYECKME COObITMSA M TEHAEHUUN, NCNONb30BaTb
(0BLeKkynbTypHbIE coumonornyeckoe 3HaHue B NpogPecCnoHanbHom n
KOMNeTeHLmm) 00LWeCTBEHHOW AeATENbHOCTUN; MOHMMATb ABUXYLME CUNbI 1
3aKOHOMEPHOCTM MCTOPUYECKOrO npoLiecca, MecTo Yenoseka B
HeM
CNOCOBHOCTb MCMONb30BaTh 3HAHNS O COBPEMEHHO
OK-4 (06w €CTEeCTBEHHOHAY4YHOW KapTMHe Mypa B 06pa3oBaTenbHol 1
(0bWweKynbTypHbIE NpodecCMoHanbHOM OeATENbHOCTU, NPUMEHATL METOAbI
KOMNeTeHLmm) Matematnyeckor 06paboTkm NHGOPMaLMKN, TEOPETUHECKOTO 1

9KCrnepmMeHTanbHOro nccnenosaHms
CNoCOBHOCTb K MUCbMEHHO 1 yCTHOIZ KOMMYHUKaUnn Ha

OK-5 (06w rocy1apCTBEHHOM S3bIKe; BNafeTb OAHUM U3 NHOCTPAHHbIX

(0bLWeKynbTypHbIE A3bIKOB B paMkax Npo¢ecCcrMoHanbHOro obLWeHns, roTOBHOCTBIO

KOMMEeTEHLMN) K MCMONb30BaHNIO HABbIKOB Ny6NMYHON peyn, BeaeHNS
LNCKYCCUM

OK-6 (061 CNocOoBHOCTb MCMOMb30BaTbh OCHOBHbIE METOAbI 3aLNTLI OT

(0blWeKyNbTypHbIE BO3MOXHbIX NOCNeACTBUIA aBapuin, KatacTpodd, CTUXUAHbIX

KOMMETEHLMN) 6encTBuit

B pesynbTtate 0CBOEHWUS ANCUMMINHBI CTYLEHT:
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

-Nosly4aeT ecTeCTBEHHOHAy4Hble 3HaHNS B 061acT acTPOHOMUM, CPUIUKN, XMW,
6uonorun, 3KoNorMm, CUHEPreTUKN 1 ap.

- packpbiBaeT NPUYMHbI U B3ANUMOCBSA3M Pa3NNYHbIX MPUPOAHbLIX SBNEHWIA
-0CO3HaéT ponb M MEeCTO YenoBeka B npupoae

- NMony4aeT HaBblKW OpraHn3aLuy caMoCcTosITeNbHOM PaboThbl NPY NOArOTOBKE K CEMUHAPCKUM
3aHATUSM

- pa3BmBaeT HaBblKOB I'Iy6ﬂVI‘-IHbIX BblCTyrIﬂeHVII7I

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb ANCLUMANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIUMINHDI .

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl v yachbl
Pasgen ayauTopHow paborbl,
Hepens WX TPYyA0EMKOCTb Tekywue copmbl
N p‘"fnl:)'g;,'}:;"b'/ Ce""echcemecha (B yacax) KOHTpoOnsi
Nex ““I'Ipaxmqecmenaﬁoparopuble
. 3aHATUSA pabortbl
EeMa 1. Monynb 1. HAYYHbIA
CTECTBO3HaHMeE " noKnan

e 25 | 0| o 0 jpoepar

cummeTpus. CuctemHas TecTposatne

opraHusauuns matepuu.

'II_'Iema 2. Mogynb 2. HaYHbI

opsiaoK 1 becnopsanok noknan

2.8 npupoge. 6-8 0 0 0 echepar

OBOSOUNOHHOE P P

eCcTeCTBO3HaHue.

Tema 3. Moaynb 3. pegoepar

[MaHopama TecTnpoBaHue
3.|COBpEeMeHHOro 9-10 0 0 0 Hay4HbIN

€CTECTBO3HaHMS. noknang

Buocdepa n yenosex.

Ntoro 0 0 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. Moaynb 1. EcTecTBoO3HaHMe 1 HayyHoe No3HaHue. MpocTpaHCTBO, BPEMS, CUMMETPUS.
CucTemMHasi opraH13aums matepum.

Tema 2. Moaynb 2. NMopsapok u 6ecnopsaok B npupoae. IBONOLUOHHOE eCTeCTBO3HaHMe.
Tema 3. Moaynsb 3. lNaHopama coBpeMeHHOro ectecTBo3HaHus. Buocdpepa un yenosexk.
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

9NEeKTPOHHO-0bpa3oBaTenbHbIe PECYPChl, 3NEKTPOHHbIE y4ebHble nocobus,
NCMNONb30BaHNE YCTPOWCTB MyNibTMMeaMa

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Moaynb 1. EcTecTBO3HaHMe 1 HayyHoe No3HaHue. MpocTpaHCTBO, BPEMSl, CUMMETPUS.
CucTeMHasi opraH13aums maTepum.

Tema 2. Moaynb 2. NMopsapok u 6ecnopsaaok B npupoae. SBONOLUOHHOE eCTeCTBO3HaHMe.
Tema 3. Moaynb 3. NaHopama coBpeMeHHOro ectecTBo3HaHus. buocdpepa u yenosex.

[MprMepHble BONpPOCHI K :

1. Hay4Hbin meTOq

Hay4HbIi MeTOL NO3HaHWUS

YPOBHMN HAY4YHOr0 NO3HAHWNSA: SMMUPUYECKNIA, TEOPETUYECKUIA

'MnoTesa

HayyHas Teopus

Teopema

Kputepun Hay4HOro 3HaHus: 06 bEKTUBHOCTb, BOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb

MeToabl Hay4HOro Nno3HaHus: HabnoaeHe, SKCNePUMEHT, MHAYKUNS, OedyKUUsl, aHaNIn3, CUHTES,
MoaenupoBaHue, abctparnpoBaHue

MpuHUKMN Bepudmkaumm

MpuHuUMN ghanbcudmkaumnm

[MpvHUMN cooTBETCTBUS

DyHKUUM Haykn: 06 BSACHUTENbHAS, OnMcaTeNbHas, NPOrHoCTMYecKas, MUPOBO33peHYecKas,
cuctematmsnpyowas, npon3BoACTBEHHO-MPakTnyeckas

2. EcTecTBO3HaHME 1 ero pornb B Ky/bType

EctectBO3HaHWe

EcTecTBeHHble Hayku: omaunka, XuMusi, GoNorns, reonorusi, aCTPOHOMMS, SKONOrns
OndpdepeHumanmsa Hayk

WHTerpauuns Hayk

MartemaTunka Kak s13blk eCTECTBO3HaHUNS

['ymMmaHnTapHble Hayku

EcTtecTBeHHOHay4Has KynbTypa

['ymaHnTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX Ay HUMU

3. 9T1urKa Hay4HbIX nccnegosaHuin. lNcesgoHayka

STnYeckme NPUHLIMMbI Hay4YHbIX UCCNed0BaHMWN: CAMOLEHHOCTb UCTUHBI, UCXOOHbIV KPUTULINZM,
cB0ob01a Hay4yHOro TBOPYECTBA, HOBU3HA HAYYHOr0 3HAHUSI, PABEHCTBO YYEHbIX Nepen NULIOM
NCTWHBI, 0O1LEeN0CTYMHOCTb UCTUHBI

lMcesooHayka
MNceBooHaykn: acTPonorus, Napancmuxonorus, ygoonorus, buosHepreTnka, AeBMaHTHas Hayka

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

OTAnynTENbHBIE NPU3HAKM NCEBAOHAYKN: (OParMeHTapHOCTb, HEKPUTMYECKUIA NOAX0M K MCXOLHbIM
LaHHbIM, HEBOCMPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBME (pakTaM, OTCYTCTBME 3aKOHOB,
HapyLeHNe 3TUYECKMX HOPM

BuoaTtuka

4. ECTECTBEHHOHAy4YHble KapTUHbI M pa

HayyHas (ectecTBeHHOHay4Has) kapTuHa Mupa kak obpasHo-gmnocogpckoe oboblweHne
JOCTUXEHWNN eCTECTBEHHbIX HayK

HayyHble KapTUHbI MMpa: MexaHnyeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-9 nonosuHa),
COBpPEMEHHas 3BOMOUMOHHAS (2-9 nonosmHa XX B. - Ha4ano XXl BB.)
5. Passutne npencraBneHnin o matepum

Martepus

dopMbl MaTepU: BEWECTBO, None, onsnyeckunin Bakyym
LunckpeTHoCTb

KoHTuHyanbHoCTb

BupTyanbHble YyacTuupl

OnemMeHTapHble YacTumubl

ATOMHO-MONEKYNSPHOE yyYeHne

Y4yeHune o cocTtaBe

Y4yeHune o CTpoeHum BelecTea

6. Pazsntre npencraBneHnn o ABNUXeHUN

dopMbl ABMXEHNS MATEPUWN: MEXaHUYEeCKas!, ouamndyeckasl, xmuMmdeckas, bruonormnyeckas
BaanMocBsA3b (hopM OBMXEHMS U UX HECBOAMMOCTb APYr K ApYry

LBrnxeHne Kkak u3MeHeHNe COCTOSHUSA

MexaHnyeckoe OBMXEHME, ero OCHOBHbIE XapakTepPUCTUKWU: MatepuanbHas To4dka, Tpaektopus,
CKOPOCTb, YCKOpPEHMe, NyTb, UMNYNbC Tena, MOMEHT UMNynbca

7. PasButne npencraeneHnii 0 B3aMMoaencTsmm

dyHOoameHTanbHble B3aMMOAENCTBUS: rpaBUTaunoHHoe, cnaboe, anekTpoMarHNTHoe, CUNTbHOe
XapakTepuCcTuKn goyHaaMeHTaNbHbIX B3auMOOEeNCTBUIA

HanbHopencreune

BnnskogpenicTeme

KBaHTOBO-MONEBOM MEXAHN3M Nepenavv B3anMonencTemm

MprHUKMN cynepnoaunumm

8. MprHUKMMbI CUMMETPUKX, 32KOHbI COXPaHEHUS
[MoHATME cMMMeTPUN B eCTECTBO3HAHNN
M3oTponHocTb

AHunzoTponus

ViHBapuaHTHOCTb

OLOHOPOAHOCTb

[MpocTeiwme cumMmeTpun (aCUMMETPUM) NPOCTPAHCTBA U BPEMEHU U CBA3AHHbIE C HUMW 3aKOHbI
COXpaHeHns (HecoxpaHeHuns)

Teopema Hetep

CrMMeTpMs NpMPOAaHbIX 06HEKTOB

Bnobl cuMMeTpuii: reomeTpmnyeckne, oMHaMmmyeckme, kannbpoBoYHble
CrMMeTpUs N aCUMMETPUS XNBOTO

ACVMMETPUYHOCTb (XMPaNbHOCTb) MOMIEKYN XMBOrO

9. OBoNoUMSA NPencTaBneHNi A 0 NPOCTPAHCTBE N BPEMEHN

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

[MpocTpaHcTBO 1 Bpems ApucToTens (NPOCTPaHCTBO Kak KaTeropus MecTa, Bpems Kak mepa
OBUXEHNS)

ABCONOTHOE 1 OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA

AbcontoTHoe 1 0THOCUTENbHOE BpeMsi HbtoToHa

MwupoBow agoup

OnbiT MaikenbcoHa-Mopnu

MHBapmaHTHOCTb CKOPOCTHK CBEeTa

EOMHCTBO NpoCTpaHCTBa U BPEMEHU Kak (POPMbI CyLLECTBOBAHUS OBUXYLLENCS MaTepun B
COBPEMEHHOI HAay4HOW KapTUHE Mmpa

10. CneumanbHas Teopus OTHOCUTENbHOCTH

CneuwnanbHas Teopus oTHocuTtenbHoctn (CTO)

VHepuwnanbHble cuctembl oTcHéTa

MpuHuUKMn oTHOCUTENbHOCTM [Tanunes

MpuHumnbl CTO: NPUHLMN OTHOCUTENBHOCTW, UHBAPMAHTHOCTb CKOPOCTU CBETa

Cnenctems CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTUN, PENATMBUCTCKOE COKPALLEHNE ANUHBDI,
3amenneHne BpeMeHu, yBenmyeHne HePTHOM Macchl B ABUXYLENCa CUCTEME KOOpANHAT
OTHOCUTENbHO HENOOBUXHOW CUCTEMbI OTCYEeTa, MPOCTPAHCTBEHHO-BPEMEHHOWN NHTEPBA MexXay
CObbITUSIMW, €0 MHBAPUAHTHOCTb, COXPaHEHWEe NPUYNHHO-CNENCTBEHHbIX CBSI3Ei Mexay
cobbITUSIMW, 8AUHCTBO NPOCTPAHCTBA U BPEMEHW, NPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM,
9KBMBANIEHTHOCTb MacChbl 1 aHepruu

11. Obwas Teopust OTHOCUTENBHOCTH

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENTbHOCTN Ha
HenHepuunanbHble CUCTEMbl OTCYeTa

HevHepuwmanbHble cuctembl OTCHETA

[MprHLUMN 3KBUBANEHTHOCTW rPaBUTaLMOHHOIO NONS N CUM MHEPLMK
IMnupuyeckme gokasartensctsa OTO:

- OTKNIOHeHue nyya B none taroteHns ConHua

- U3BMEHEHME 4acTOTbl 9NEKTPOMArHUTHOM BOMHbI B MONE TArOTEHMSA
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTauLMOHHOro paguyca

["paBuTaUMOHHbIN KONnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsl

CTpyKkTypbl Merammpa: 3se3bl, NnaHeTHbIe CUCTEMbI, ranakTuku, Mex3BéagHas cpena

KpuTtepuun geneHns Ha MUKPOMUP, MakpoMup U Meramup

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHo

EOovHMUBI n3MepeHns paccTosaHUA B Merammpe: acTpoHoMmyeckas eamHuua, CBETOBOM rof, napcek
BpemeHHble Macwtabbl BceneHHoii

$1BneHuns, NO3BONMBLILME OLEHUTb BPEMS CyllecTBoBaHMs BeeneHHon: adbdpekT [onnepa, 3akoH
Xabbna

XapakTepucTuku 3Be3f, onpenensiemMble N3 HabnaeHniA: CBETUMOCTb (MOLHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasbHblA COCTaB U3NyYeHnst

CnekTp 3NeKTPOMarHUTHbIX N3Ny4YeHWn (PaLnoBONHbI, HGIPAKPACHbIA, BULUMBINA,
yNbTPachunoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-nsnyyeHme)

BceneHnHas, Mertaranaktuka
CkonneHns n CBepXCKOMNEHNs ranakTmk
KBasapbl

MneuHbin MyTb - Hawa ManakTuka

KETPOHHBH
B_EPCHTET
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
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CoctaB CoONnHeYHol CUCTEMbI: NMNaHeTbl, CyTHWUKMK NaHeT, acTeponbl, KOMETbl, METEOPOUIbI,
MarHUTHbIE MONS, MNbleBas MaTepPusl, CONTHEYHbI BETEP 1 KOCMUYECKUE NYydn

lMnaHeTa 3emHoi rpynnbl: Mepkypuin, Benepa, 3emns, Mapc

MnaHeTbl-ruranTbl: KONutep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako OpTa

Mosic Korinepa

Co3Be3aus - y4acTku 3Be34HOro Heba ¢ rpynnamu 3Be3a, BblAENEHHbIE NS OPUEHTUPOBKN 3BE3 bl
VCTOYHMKN 3Heprumn 3s8e3a;: TePMOSAEPHbIA CUHTES U SHEPTUS rPaBUTALLMOHHOMO CXaTus
lMnaHeTapHble TyMaHHOCTU

[MraHTbl N CBEPXTrUraHThl

[Mynbcap - HenTpoHHas 3Be3na

CepxHoBble 3B€34bl

IOeuxeHns ConHua B Manaktuke

ConHue - HopMmanbHas 3se3na

13. B3anMocBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npupoabl

CuncTeMHOCTb NpUpoLbI

Mepapxnu4HoCTb Npmpoabl N CUCTEM

ApaonTrBHbBIE CBOWCTBA (AAOUTUBHOCTD)

WHTerpatveHble CBOMNCTBA (MHTErPaTUBHOCTD)

Butanuam

PenykunoHnsm

14. OpraHmsaums matepum Ha OU3N4eCKOM YPOBHE

OneMeHTapHble YacTuubl

OCHOBHbIE XapakKTEPUCTUKIN 3NeMeHTapHbIX YacTuL: Macca, 3apsg, CrH, BPEMS XU3HN
Knaccundpmkauns anemeHTapHbIX YacTuu;:

- M0 y4acTu1io B oyHOAMEHTANbHbIX B3aUMOAENCTBUSIX (2 APOHbI, TEMNTOHbI)

- MO0 Macce Nokost (POTOHbI, NENTOHbI, ME30HbI, HaPNOHbI)

- N0 BPEMEHMN XU3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble

MepeHocYMKM oyHAAMEHTANbHbIX B3aUMOLENCTBUIA (POTOHbI, FPABUTOHbI, FMHOOHbI, ME30HbI)

CnocobHOCTb 9NEMEHTAPHbIX YACTUL, K B3aVMHbIM MPEBPALLEHNSM, HE HAPYLWAOWMM 3aKOHOB
COXpaHeHus

dunsnyeckoe none kak COBOKYMHOCTb BUPTyanbHbIX YacTuL,

MPUHLMN TOXOECTBEHHOCTM YacTuL,

BakyyM kak cOCTOsIHVME MoNsi C HAaUMEHbLLE SHEpPrueit, cocTosWee 13
BUPTYanbHbIX YacTuLL

15. [lpouecchl Ha hrn3nyeckom ypoBHE opraHusauumn matepum

$IBneHne ecTeCcTBEHHON pagnoakTUBHOCTHU

3aKkoH paanoakTMBHOrO pacnana kak CtaTUCTUYEeCKUA 3aKoH

CocTas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve aHepruv npu pagvoakTMBHOM pacnane

[MpeBpalleHns aneMeHTOoB Npy paanoakTUBHOM pacnane

SoepHble peakumm paclienneHns aaep aToMos nog AeNCTBUEM HENTPOHOB
MeTonabl Nony4yeHne NCKYCCTBEHHbIX PaAMOaKTUBHbBIX 3N1IEMEHTOB
OTKpbITE aTOMHOrO S4pa, U3MepeHne ero pasmepos, Macchl 1 3apsaa
OHEPrus CBA3N HYKNOHOB siAep aToMoB (4edyekT Macchl)
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Peakuusa uenHoro neneHns ypaHa
Peakumu cnHTe3a nerknx aToMHbIX S4ep W BblAeNeHne aHeprum
Tunbl TepMOsiAEpPHbIX peakunin B 3Be3a4ax 1 3BONIOLMSA 3Be3 L

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMUYECKUIA SNEeMEHT

ATOM

M3oTonbl

DBoNOLMSA NpeacTaBneHnin 0 CTPOEHN aToMa
KBaHTOBO-MexaHun4yeckas Mogesnb CTPOeHMs atoma
Monekyna kak KBaHTOBO-XMMMYyeckasa cuctema
Karanusartopbl 1 UHIMGUTOPHI

BuokaTtanusaropsbl (pepMeHTbI)

Monumepbl

MoHomepbl

lMepuoanyeckas cuctema

lNepuoamnyeckuin 3akoH . 1. MeHnnoeneesa

17. lNpouecchbl Ha XMMMUYECKOM YPOBHE OpraHu3auun matepum
Tennosble adpdpekTbl NPOLIECCOB (9K30-, SHAOTEPMMYECKNE peakumnm)
[MoHATUE 0 XMMMYECKOW KNHETUKE

dakTopbl, BIMSOWME HA PEaKLMOHHYIO CNOCOOHOCTD BEIWECTB: BAVUSHWE KOHLEHTPaLUNM - 3aKOH
JencTByolWmMX Macc

dakTopbl, BNMSAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BUSHNUE TeMNepaTypbl -NpaBunio
BaHT-l"odbpa

SHeprvsa akTnBauun (aHepreTnyeckuin bapbep peakuum)

dakTopbl, BIMSAKOWME HA PEAKLMOHHYIO CMIOCOOHOCTL BELWECTB: Katanus
MNoHsATne 06 aBTOKaTaNN3E

MpwuHumn Jle Watenbe

18. OcobeHHOCTN BMONOrNYECKOro YpoBHS OpraHusauum matepum
CunCTEeMHOCTb XM1BOro

Nepapxunyeckasi opraHm3aums X1BOro: kneTka - eauHmua Xusoro, nonynsiums, sua, 6uoueHos,
buoreoueHo3, brocdepa

XUMMYeckmii coctas XMBOro: aToM yriepoaa - rnaBHbIi 9NEMEHT XMUBOro, ero YHUKanbHble
0cobeHHOoCTU

XMMYECKUIA COCTaB XMBOro: Boaa, ee ponb B XUBbIX OpraHn3max

XUMUYeCKniA cOCTaB XMUBOro: 0COBEHHOCTN OpraHn4yeckmx 6MONoONMMEPOB - BbICOKAsi MONEKynsipHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSIPHbIE CTPYKTYPbI

OTKpPbITOCTb XMBbIX CUCTEM

OO6MeH BELWECTB 1 3HEPrun

["lomMeocTas kak OTHOCUTESNIbHOE AMHaMNYeckoe NOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XMVBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XWU3HWU

Monunentuapl Kak NpeawecTBEHHUKN 6ENKOB

Benkun kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB

AMUHOKMNCNOTbI - MOHOMEpPbI 6efkoB

YpoBHM opraHm3daunm 6enkoBoi MONekynbl (NepBUYHAS, BTOPUYHASA, TPETUYHAS, YETBEPTMYHAS)
dyHKUUM 6ENKOB: hEPMEHTATMBHAS, PErYNSTOPHAsA, TPAHCMOPTHAS, 3aluMTHas, ABUraTenbHas
Nunnabl N X OyHKLMN: SHEepreTnydeckas, nunuaHbie MeMopaHsbl
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YrneBoabl N X QOYHKLNN: aHEPreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBbLIX KMCNOT

HykneunHosble kucnotbl (nonuHykneotngpl) - AHK, PHK

A30TUCTbIE OCHOBaHUSA: aAEHWH, N'YaHWH, LUTO3MH, TUMUH, ypauun
KoMnnemMeHTapHOCTb, KOMMANIEMEHTAPHbIE NaPbl a30TUCTbIX OCHOBAHWIA

KomnnemeHtapHocTb uenen JHK - ocHOBa BaXHeNwWmx oyHKLUMIA: XpaHeH1s 1 nepenayu
HacnencTBeHHOW nHopmaumm

DYHKUUN HYKNENHOBbLIX KMCNOT M NPOLEeCChl peaynnavkaunm, TPaHCKpUnumMm, TpaHCnaumm
"eHeTuyecknin koq

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHMBEPCANbHOCTb, OTCYTCTBME 3HAKOB MPEenuHaHns Mexay tpunnetamm (KogoHamn)
20. lnHammnyeckme n cTtatucTm4eckne 3aKkOHOMEPHOCTUN B Npupoae
JetepMnHn3m

MexaHun(cTn)4yecknin [EeTEPMUHN3ZM

Nannacosa thopMynMpoBKa MeEXaHMYEeCKOro oeTepMnHu3Ma

JunHammnyeckuin xaoc

[MprMepbl CUCTEM C AMHAMNYECKMM Xa0COM: MNaHeTHbIe CUCTEMbI, noroga v
Knumart, TypOyneHTHOCTb, (OOHA0BbIE PbIHKM

OT1nnyne xaoca ot becnopsaka

BeposTHOCTb

CnyyaHoCTb

CraTtnctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynsapHo-KMHeTn4Yeckas teopus

Pacnpenenenne (Makceenna) Monekyn rno ckopocTsam

Cratmctmyeckoe onncaHmne CoCToSHUS

dnykTyaumns

HunHamunyeckas Teopus

CraTtncTtunyeckas teopus

[MpnMepbl AMHAMUYECKUX TEOPWIA:

MexaHvKa, aNeKTpoaguHaMmka, TepMoamHamMmKa, Teopusi OTHOCUTENbHOCTH,
5BONIOLMOHHAs Teopus Jlamapka, Teopusi XUMUYECKOro CTPOEHUS

MpuUMepbl CTAaTUCTNYECKMX TEOPWIA: MONEKYNAPHO-KMHETNYECKAS TEOPUS, KBAHTOBASA MexaHuka u
Lpyrue KBaHTOBblE TEOPUM, 3BOMIOLMOHHASA Teopus [JapBuHa, MONeKynspHas reHeTunka

[MposiBneHne npmHUMna COOTBETCTBUS: COOTHOWEHME CTATUCTUYECKUX U AUHAMUYECKUX TEOPUI
(dnHammyeckme Teopun kak NpubnmnxeHne n ynpoweHne 6onee ToYHbIX CTaTUCTUYECKNX TEOPUIA)
21. KoHuenuun KBaHTOBOM MEXaHWKM

KopnyckynsapHO-BONHOBOW Ayanv3m CBeTa

BonHoBble cBOWCTBA cBETA: UHTEPIepeHumns, andpakums, nongpmusaumns

KopnyckynspHble cBoincTBa ceeta: poToadodoekT, nasneHme ceeta, adodekt KomntoHa
KopnyckynsapHo-BONHOBOW oyanvam Kak Bceobliee CBONCTBO Matepum

Le bpoiinb: obwas naoes n hopmyna ceasn Mexay UMMynbCoM YacTuLbl U ee ONMHON BOMHbI
BonHoBble cBoicTBa Yactuu: dudopakumnsa anekTpoHOB

MbICNEHHBI 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CooTHoweHne HeonpeaeneHHOCTeNn KoopanHaTa-uMnynbC (CKOPOCTb)

CooTHoweHne HeonpeaeneHHOCTeNn aHEPrns-Bpems

CooTHOoWweHns HeonpeaeneHHOCTEN Kak cCneacTBMe HEBO3MOXHOCTH
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HEeBO3MYLLAOLWNX U3MEPEHUIi (M3MepeHMe B KBaHTOBOW MexaHMKe Kak pe3ynbTaT B3anuMoOenCcTBUS
MUKPOOOBbEKTa C Makponpunbopom)

COOTHOLWEHMSA HeONpeaeneHHOCTEN Kak pe3ynbTaT KBaHTOBbIX CPNyKTyaLmii
IKkcneprMeHTaNbHbIe A0Ka3aTeNbCTBaA CIOXHOW CTPYKTYpbl Bakyyma: acpdoekT
Kasumunpa, poxaeHne anekTpoH-MO3UTPOHHbLIX Nap B 3NEKTPUYECKOM none
MpuHLMN BONOAHWUTENBHOCTA B KBAHTOBOW MEXaHUKe

Bo3MOXHbIe 3HAYEHNS OUBNYECKNX BETMYUH: LUCKPETHBIA U HENPEPBIBHbLIA CNEKTP

22. [NprHuMN BO3pacTaHms aHTponuu

dopMbl 3HEpPrun: Tennosas, XMMMyeckas, MexaHmyeckas, anekrpuyeckas

[MNepBbli 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPTX NMPU ee NpeBpalLeHnNsIX
3amMkHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepmoaguHammyeckoe paBHOBeCUE

BToporn 3akoH TepMOANHAMMKM KaK NPUHLUN BO3PACTaHNS SHTPOMUM B 3aMKHYTbIX CUCTEMAX
ObpaTtumble U HeobpaTUMble NPOLIECChHI

SHTpONUS Kak namepsemas ouamndeckas BennymHa (npuseaeHHas Tennora)

N3meHeHne aHTponuy Ten Npu TennoobMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKI KaK MPUHLIAM HAanpaBieHHOCTM TennoobMeHa (0T ropsivero K
XONo4HOMY)

KayecTBo (LEHHOCTb) aHeprum

BbicokokayeCcTBEHHbIE (DOPMbI SHEPTMIN: MEXAHMYECKas, aneKTpruyeckas

HunakokayecTBeHHas oopMa 3aHeprum: TennoTa

MoHnXeHne kavecTBa TEMNOBOW SHEPTMU C NOHWUXEHNEM TEMMNEpaTypbl

SHTponMs Kak mepa becnopsiaka

Bropoit 3aKoH TepMOAMHAMMKIM KaK MPUHLIMN HapacTaHms becnopsaka u paspyweHns CTPyKTyp
SHTpONUS Kak Mepa OTCYTCTBUSA MHpOpMALUK

OCHOBHOI1 NapanoKC 3BOMOLUMNOHHON KAPTUHBI MMpa: 3aKOHOMEPHOCTL 3BOJIOLMM HA GOOHE
BceobLlero pocta aHTPOMNMM

OHTPONUS OTKPbLITOM CUCTEMbI: NMPON3BOACTBO SHTPOMNUN B CUCTEME, BXOASAWMNA N BbIXOOSALWNIA
MOTOKM SHTPOMUM

TepmoanHamuka XusHu: gobbiBaHne ynopsao4EHHOCTM U3 OKpYyXalower cpeapl

23. 3aKOHOMepHOCTM camoopraHusaunn. MNpuHUUnBN yHMBepcanbHOro 3BONOLNOHU3MA
CuHepreTuka - Teopusi caMoopraHmsaumm
CamoopraHusaumns (B NPUPOAHbIX U coLManbHbIX CUCTEMAX)

MpyMepbl caMoopraHM3aumnn B NPOCTEMIWNX CUCTEMAX: NasepHoe nsnyveHne, syeinkn beHapa,
peakuusi benoycosa-XXaboTUHCKOro, cnnpasnbHble BOMHbI

HepaBHoBecHas cuctema

[MoTokm (BewecTsa, aHepruu, 3apsna v T.4.) B HEPaBHOBECHbIX CUCTEMAX
Heobxoaumble yCnoBms camoopraHm3aunn: HepaBHOBECHOCTb U HENIMHENHOCTb
[Moporosbii xapakTep (BHE3aMHOCTb) CaMoopraHM3aunm

Touka budpypkaumnm kak MOMEHT Kpuanca, NoTepun yCTon4YMBOCTU

PocT conykTyaumin B61m3am To4kmM budpypkaumm (TeopeTnyeckoe nonoxeHne n npumepbl)
Crabunnsaums nykTyauunin 3a To4Kom budpypkaumm (mopsiook M3 xaoca)
CWHXpOHN3aLMs YacTen CUCTEMbI B pedyfbTaTe camoopraHn3aumm

HeB0O3MOXHOCTb TOYHOro NPorHo3a byaywero 3a To4Kon Budpypkaumm

[MoHMXEeHWEe 3HTPOMUN CUCTEMbI MPU CaMOOPraHM3aLnm

MoBbiWeHME SHTPOMUIN OKPYXatowWwen cpenbl Npyu camoopraHn3aumm

duccunaums (paccesiHne) aHeprum B HEPaBHOBECHOW CUCTEME

YHuBepcanbHbIi 9BONIOLMOHM3M Kak Hay4yHast nporpamMmMa COBPEMEHHOCTU, ero Luenm
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MPUHLMMNBI YHUBEPCANbHOIO 9BOMOLIMOHM3MA:

- BCE CyWecTByeT B pa3BuTum;

- 06'bEKTUBHOCTb M NO3HABaEMOCTb MPOLIECCOB CaMOOPraHn3aLmy;

- 3aKOHbI NPUPOAbl Kak NPUHUMUMbLI 0T6opa AOMYCTUMbBIX COCTOSIHUA U3 BCEX MbICIUMbIX;

- oyHOaMeHTanbHas 1 HeycTpaHuMasl pofib CNy4aiHOCTM U HEONPEOEeNeHHOCTY;

- pa3BUTUE KaK YepenoBaHne MeasieHHbIX KONMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX N3MEHEHUA
(budpypkaumii);

- HenpeackasyeMoCcTb NyTu Bbixo4a U3 ToYKM budpypkaunm (npownoe BnsieT Ha byayuee, HO He
onpenensiet ero);

- YCTOMYMBOCTb U HAAEXHOCTb NPUPOAHBIX CUCTEM Kak pe3y/bTaT UX MOCTOSAHHOTO OOHOBNEHWS;
- KO3BONIOLIMS pPa3BMBalOLENCA CUCTEMbI U OKpYXatoLlen cpenbl

24. Kocmornorus

Kocmonorusg - Hayka o cTpoeHuu 1 aBontoumm BeceneHHonm

OLHOPOAHOCTbL M N30TPONHOCTL BeeneHHol B 6onblumx macwtabax
XvMmyeckum coctas BceneHHom - gaHHble CnekTpanbHOro aHannaa

Moaenn 6eCKOHEYHOI B MPOCTPAHCTBE CTauMoHapHon BceneHHom
Kocmonorunyeckas mogenb HectaumoHapHon BceneHHon SitHwTenHa-PpuamaHa

PasnunyHble CUueHapun pa3BnTnA BcenenHon: OTKpbITasd, Nnynbcupyowas n 3akpbitad MOOENN
3Bontounn

Mpobnema n3mepeHust cpenHen NNoTHOCTM BeceneHHo
Teopus Bonbworo B3pbiea (. [amoB)

SkcrnepuMeHTasbHble NOATBEPXAEHUS Teopmmn 60MbWOro B3pbiBa: NpeackasaHue TeMnepaTypbl
JPOHOBOIr0 MMKPOBOJTHOBOIO M3/y4eHUs1 1 0OHapyXeHNe PennkToBOro ooHa ManyyYeHust

Mpobnema kocMonormyeckor NoCcTosiHHOM Xabna u oueHka Bo3pacTta BceneHHoi

OcHoBHble HabntoaatenbHble TECTbl TEOPUM: PACMPOCTPAHEHHOCTb IETKNX 9NEMEHTOB B KOCMOCE,
npobnema CUHIYNsIPHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHNe KpynHoMacwTabHOoM CTPyKTypbl
BceneHHoi, rpaBMTaLMOHHbIE NNH3bI

Mpobnema TeMHO MaTepum
YcTonynsoctb BceneHHOM 1 aHTPOMHbIA NPUHLMI

25. KocMoroHus

KocMoroHus - pasnen aCTpoHOMKN, msyqarouwm nponcxoxXxaneHme n pa3BnuTne KOCMNHYECKNX 1en N nx
CNCTEM.

Sproanyeckas rmnoTtesa, NO3BoNsoLWAs BOCCTAHOBUTb UCTOPUIO OTAENbHOMO 06bekTa no
HabnaeHNI0 MHOIMX 00 bEKTOB, HAXOASWMXCS HA PasHbIX aTanax 3BoNoLUN

PacnpeneneHue 3Be3f no cnekTpam 1 CBeTUMOCTSM (anarpamma epuwnpyHra - Peccena),
oTpaxatowas Mmoaenb 3BoNOUNM 3BE3[bl B 3aBUCYMOCTU OT €e MaccChbl.

CnekTpbl 3B€34, 9HEprus 3se3f

Stanbl 0bpa3oBaHNs 3Be34bl

STanbl 3BONIOLUN 3BE34 NPY pasHblX Maccax

Mogzenb BHyTpeHHero cTpoeHns ConHua

Komnnekc COnHeYyHoM akTMBHOCTY

LIvknbl CONHEYHOM aKTUBHOCTU, MPU3HAKN YCUNEHWS COTHEYHON aKTUBHOCTU U MPUYUHBI
ConHeyHoe nanyyeHune, CONHEYHbIN BETEP, CONHEYHO-3EMHbIE CBS3U

MarHuTHble nons ConHua n nnaHeT

OueHka Bo3pacTta ConHua, 3emnm n nnaHet

"'mnoTesbl 0 npoucxoxaeHun ConHua n nnaHet: rmnoTtesa KanTta - Jlannaca, runotesa O.10.
Wmnara

26. [(eonormnyeckas ssonoums

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 801297914 5AE
Crtpanunua 12 n3 19. il YHITI

S OEALIK G



Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Hawa nnaHeta 3emns, ee oopMa, XMMUYECKUIA COCTaB
MarHuTtocdepa 3emnu, CTPyKTypa MarHMTHOrO Nons, ABMXEHMUS MarHUTHbLIX NOMKOCOB
BHyTpeHHue obonoykn 3emnn 1 MeTodbl UccnenoBaHus ee rnybuH (ceiicMopassenka)

AnekTpunyeckoe none 3emnn, aNeKTPOMarHUTHble BpalweHus B aape 3eMIM 1 NPOLIECCHI Ha
MOBEPXHOCTM

3eMHast kopa 1 ee 3Bontouns (reonormyeckas ICTopus)

JNlutocgoepHble NAnTbI, NaBalrowWwme Ha BEPXHEN MaHTUK - acTeHocepe,
OkeaHunyeckas 1 KOHTUHEHTaNnbHasa 3eMHas Kopa, CBS3b ee 3BOMOLMUN C SBOMOLIMEN XMNBOrO Ha Hel
lMpouecchl camoopraHmnsaunm B ropHbIX nopoaax

Mpouecchbl B naHOwagTHON cdhepe

M3nydyeHne 3emnum kak HarpeToro tena

OHTpoNUinHbIN 6anaHc 3emnun

PaanoakTnBHOCTb Kak hakTop TennoBoro 6anaHca 3emnu
Bo3HnkHOBEHWE okeaHoB 1 aTMocepbl

ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaeHne CoNHEYHOro ceeTa Yyepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensemblii npoueccamm TennoobmMeHa, BnaroobmMeHa n Lmpkynaumm
aTtMmocagoepbl

Mmaopochepa 3emnu, Bo4a U XU3Hb
BosHukHOBEHME Buocdepbl Kak pe3ynbTaT reonornyeckon aBonoLMmn 3emMnm

27. [NpouncxoxaeHne XnsHu

MepBuyHas atMocdepa 3emnu

ABVOreHHbIN CUHTES

MepBrYHbIA BynboH

Mpenbuonornyeckuini oT6op

MoHATMe 0 Bronornyecknx MembpaHax

Koauepsartbl

"eTepoTpodbl

ABTOTPOMHI

AHaspobbl

A3pobbl

[MpokapuoTsbl

DyKapuoTbl

ronobunos

eHobro3

McTopryeckue KoHUENLMm NPoNCXoXaeHNs XU3HW: KpeaLoHN3M, rmnoTtesa naHcnepmmm,
0OHOKpaTHbIA abroreHes, MOCTOSIHHOE CamM03apOXAeHNe, CTaUMOHAPHOE COCTOSHUE
28. bronornyeckuin 3BoNIOLIMOHN3M

dsontouns, ee atpnbyTbl: CAaMONPON3BONbHOCTb, HEOOPATMMOCTb, HAaNPaBNEHHOCTb
IBONIOLMOHHAs KoHUenuns Jlamapka

HapsrHn3m

CanbTaunoHn3m

CurHTeTn4eckas Teopust 3BONIOLNN:

MonekynapHas ssonioums

"'eHOdpOHL

OneMeHTapHas 3BOMOLNOHHASA CTPYKTypa - Nonynauns

PerunctpaumnoHHbii Homep 801297914 5AEK
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OneMeHTapHbI HaCcNeACTBEHHbI MaTepuan - reHOGOH NOMyNALUm
OnemMeHTapHOE ABNEHME 3BOMOLIMMN - U3MEHEHWE reHOohoHAa NoMynAaLnum

AneMeHTapHbIe 3BOJOLMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLMOHHbIE BOJHbI,
N30N5UNS, eCTECTBEHHbI 0TOOpP

Bopbba 3a cyuwecTBoBaHme

dopmbl 0TOOPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, N3PYNTUBHDIN
Mukpoasonouns

Makpoasontouuns

OueepreHuns

29. Nctopuns Xn3Hn Ha 3emne 1 MeTohbl UCCNenoBaHUS 3BONOLNN

"eonornyeckne apbl 1 Neproabl

CB$13b rpaHu1L, Mexay apamm C reosIorM4eckMmMm U NaneoHTOoNOrM4YeCKMN N3MEHEHNSMI
HekoTtopble BaxHewwmne apoMopdoo3bl: POTOCMHTES, 3YKapMOTbl, MHOrOKNETOYHOCTb, CKENeT

OCHOBHble TakKCOHOMMUYECKME TPYNMbl PACTEHWUA N XMBOTHbIX M NOCNEO0BATENIbHOCTb UX 9BOMIOLMM:
MOMJIIOCKU, PbiObl, 3eMHOBOAHbIE (aMPnbunK), NpecMbikarowWwmecs (PenTuamnm), NTULbI,
MnekonuTarowme, ronoCeMeHHble, MOKPbITOCEMEHHbIE, LIBETKOBbIE

lMpokapuroThbl

dunoreHes

OHTOoreHes

Apantaums

ApomMopgoo3

lMoHATMe o donope, oayHe

MeTonbl nccnenoBaHUS 3BOMOLMM: NANEOHTONOrNS (MCKoNaeMble NepexoaHble OOPMb,
NaneoHTONornyeckmne psaabl, NocnenoBaTenbHOCTb MCKONAeMbIX OopMm)

MeTonbl uccnenoBaHns aBontounn: buoreorpadms (conoctaBneHne BULOBOro CocTaBa ¢ UcTopueit
TEpPPUTOPUIA, OCTPOBHbIE CDOPMbI, PENUKTbI)

MeToabl uccnenoBaHms 9BOMOLMN: MOPGIONOrMYeckme MeTobl (YCTaHOB/IEHNE CBA3N MEXAY
CXOACTBOM CTPOEHUSI N POLACTBOM CPaBHMBAaEMbIX (OOPM, PYOMMEHTAPHbIE OpPraHbl, aTaBu3Mbl)

MeToabl uccnenoBaHms 9BOMOLMN: 9MOPMONOrnNYecke MeToabl (3apOAbILEBOE CXOACTBO, MPUHLNNM
pekanuTynaumm)

MeToAabl ccnenoBaHNs 9BOJIIOLMN: FTEHETUYECKME METOObl, METOAbI BUOXMMUN N MONEKYNSIPHOM
6uonorum, MeToabl MOAENNPOBAHUS, 9KONTOrMYECKNEe METObI

30. NeHeTnka n aBonouUUs

"eHeTnka

["eH

Annenb

XpoMOCOMblI

["eHoM

["feHoTMN

deHoTun

CBoiicTBa reHeTM4Yeckoro Matepmana: AMCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
CcTabunbHOCTb

I3aMeH4YnBOCTb: Hacnegyemas (reHoTunuyeckas, MytaunoHHas)
I3mMeH4MBOCTbL: HeHacnegyemas (gpeHoTunuyeckas, MoanukaumnoHHas)
MyTtareHHble dpakTopbl

MpnynHbI MyTaUMA

CsowicTBa MyTauui

Ponb MyTaumin B 9BONMOLMOHHOM Npouecce

KETPOHHBH
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|_|OI'Iy}'I9ILI,I/IOHHaFI reHetmka

"eHeTuyeckme XapakTepucTtnkm nonynaunun: HacnencteeHHas reteporeHHOCTb

["'eHeTnyeckune XapakTepucTtukm nonynaumun: BHyTpeHHee reHeTn4yeckoe e anHCTBO
"eHeTuyeckmne XapakTepucTtuku nonynaumnn: ouHaMm4eckoe paBHoOBECUE OTAENbHbIX TEHOTUNOB

31. OkocuncTemsl

[MoHsTME aKoCUCTEMBI

AneMeHTbl 3kocucTeM (brnoTon, GMoueHo3)

BuoTtnyeckas CTpykTypa 3KOCUCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI
Buabl npnpoaHbix 3kocMcTeM (03epo, nec, NycTbiHs, TyHApa, okeaH, bnocdepa)
[Mywesble (Tpodomyeckne) uenun, nupammnabl

OHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Skonornyeckne akTopbl: BoTnyeckne n abnotTmyeckme pakTopbl, aHTPOMOreHHbIE PaKTopbl
dopMbl BUOTUHECKUX OTHOLIEHWNIA

Mpenenbl TonepaHTHOCTH

Cpena obuTaHusl 1 aKonornyeckas Huwa

32. buocdepa
Buocdepa
BelwecTBo: XumBoe, KOCHOEe, bBuoreHHoe, OMoKoCcHoEe

CeoxuMmyeckme oyHKLUM XMBOro BellecTsa: ra3oBas, KOHLUEHTpaLUUoHHas, 0eCTPYKTMBHAS,
cpenoobpasytowas, aHepretTuyeckas

BuoreHHaa Murpaums aToMoB XMMUYECKUX 3NIEMEHTOB

Buoreoxmmmnyeckme NnpuHUMNLI MUrpaLnn: CTPEMIEHNE K MaKCMyMy NPOSIBNEHNS
Broreoxnummnyeckne NpuHUMNbLI MUrpaummn: 3BONOLMS BUOOB, yBENNYMBAIOWMX BUOreHHYI0 MUTpaLmio
BnnsHne kocMuyeckmnx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHble CBA3M (renmobronorus)

33. Yenosek B buocgpepe

[ManeoHTONOrMA

AHTponoreHes

OcHOBHble 3Tanbl aHTpororeHesa

HeonuTtuyeckas pesonouns

okonormyeckme nocneacTsms HEONUTUYECKON PEBONIOLNN

Kossontoums

Pacbl 1 pacoreHes

Bo3MOXHble NyTK 9BONIOLMM YenoBeka

Ponb coumnanbHbIX 1 BMONOrMYECKMX 3BOMIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbliA 3KONOTMYECKMNIA KPUINC

3arpsizHeHne okpyXxatowein cpelbl (MHrpeaneHTHoe, or3n4eckoe, AECTPYKTUBHOE)
NHpukaTtopbl rnobanbHOro aKonorMyeckoro kpuauca:

- NAPHUKOBbIN 3PdeKT

- UCTOLEHNE 030HOBOrO CNOS

- ferpanaumnsi NecHblX, 3eMenbHbIX, BOAHbIX PECYPCOB

- CHUXeHne 6ropasHoobpasms

Hoocdpepa BepHaackoro kak atan passutusi Grioccpepbl Mpu pa3yMHOM PeryiMpoBaHny OTHOLWEHWNI
Yyernoseka v NpMpPoabl

YcTonunBoe pasBmTme Kak KOMNPOMUCC MEXY CTPEMIEHNEM YENOBEYECTBA YA0BNETBOPATL CBOM
noTpebHOCTN N HEOBXOAMMOCTBIO COXpaHeHUs brocdepbl Ans 6y oyLWwmMx NOKONEHWI

TpeboBaHus K HanMcaHnio pedoepaTos
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TpeboBaHus K copepxaHuto pedpepara:

1) PeqaepaT LOXEH BKNtoYaTb B cebs TUTYNbHbIV NUCT, OrNaBneHne, BBeaeHNe, OCHOBHYHO
cofep>XaTenbHyto YacTb, 3aKYEHNE U CMNCOK UCMONMb30BaHHOW NuTEpaTypbl.

2) Ha TuTynbHOM nucTe BBEpXy 0603HaYaloTCsl Ha3BaHWe By3a 1 goakynbTeTa; B LLEHTPe Nocne CroB
"PE®EPAT" - HanmeHOBaHMe TeMbI, anee crpasa - oaMmmnuns, MMsa 1 OTYECTBO €€ aBTopa, HOMEP
rpynnbl, doammnms, NMsi, 0TYECTBO NPOBEPSIOWEro Npenoaasatens; BHU3Y - rof HanncaHus paboTbi.

3) Bo BBeneHuu naetcsa aBTopckoe 06 bACHEHNE 3HAYMMOCTM BbIOPaHHON TEMBI, €€ aKkTyanbHOCTH, a
TakXxe ornpenensaoTcs Lenb 1 3anadqun astopa. BoaMoxXHO Hanmume aBTopCcKOn OLIEHKN MPOYMTaHHOK
no Teme, T.e. NOMbITKN NCTOPMOrpadonyeckoro ob3opa.

4) OcHoBHas cogepxarenbHas 4acTb pedoepara AenuTca Ha pasfenbl, coeanHeHHble obwen
NOTVKO aBTOPCKMX CyXAeHun. Kaxabii pasnen AonXeH NMeTb CBoe Ha3BaHue 1 0603Ha4vaTbCcs 1 B
ornasneHun, n B cogepxatenbHon YacTu. icnonb3oBaHne B pedpeparte MbiCel 1 BbiIBOAbI YHEHbIX
JOMXKHO COMPOBOXAATLCS CChINKaMM Ha UX TPYAbl HA TEX CTpaHuuax, roe OHW NPUBOAATCS.
Bo3MoXHbI [Ba BapmnaHTa CCbIfIoK: cpasy B TEKCTE rnocne npuBeneHHOro CyXXaeHns ncecnenosarens
- B CKODKax nnv Ha CTpaHuue BHU3Y - MOCE BCEro CTPaHMYHOro TekcTa.

5) 3aknioyeHne npencraenset coboli BbIBOAbI, K KOTOPbIM MpULLEN aBToOp B pe3ynbTaTte
03HaKOMJIEHMS C N36paHHO TEMOIA, MOMbITKY aHann3a NPeLACTaBNEHNA O Hell U CO3AaHUS
cobcTBeHHOrO ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATLCS NPOCTO: "BbiBoab".

6) B cnncok nutepatypbl cnegyet BHOCUTb NULWb T€ NCCNEN0BAHNS, KOTOPbIE AENCTBUTENbHO
NPOYUTaHbI U CMOMNb30BaHbl aBTOPOM, & He BCe Te paboThl, KOTOPbIE 3HAKOMbI aBTOPY NKLLb MO
Ha3BaHUSAM.

7) B conepxaHun pedpepata 06s13aTeNibHO O0MXHA NPOCNEXMBATLCS aBTOPCKas NO3nLMSI.
TpeboBaHus K ochopMneHunio pedpepara

1) PaboTa BbinonHseTcs Ha doopmaTHbix A4 nuctax 6e3 obopoTa.

2) O6beM pedpeparta He MeHee 15 nucTos.

3) TekcT nonxeH 6biTb BbIMONHEH B MALWMHOMMCHOM BUAE, XOPOLWO OTPeAaKTUPOBaH.

4) B cnyvae HeobxoanMocTn pedoepaT MoXeT BbiTb CHabXeH MNNCTPaTUBHLIM MaTEPUANIOM -
cxemamu, Tabnuuamu, guarpammamu.

5) S3blk pedoepata AonXeH bblTb MPOCTbIM, MOHSATHLIM U FPAMOTHbIM.

7.1. OcHOoBHas nuTeparypa:
OcHoBHas nuteparypa

openos., A.A. KoHUeNuun COBPEMEHHOIO ECTECTBO3HAHNS : yuebHoe nocobue ans 6akanaBpos : Mo
amcumnnnHe "KoHuenuum COBPEMEHHOrO eCTECTBO3HAHNA" NS CTYAEHTOB BbICIUMX Y4EOHbIX
3aBeneHuiA, 0byyatoLwmxcs No ryMaHMTapHbIM 1 COLManbHO-3KOHOMUYECKUM cneumnanbHocTam / ALA.
lopenos .? 3-e n3a., nepepab. u gon. ? Mocksa : HOpaiit, 2012 .7 346, [1]

KoHuenunm coBpeMeHHOro ectectBo3HaHus: YuebHoe nocobuwe/ B.®. TynunHos.-M.:
Wapatenbcko-toprosas koprnopauuns "Hawkos n Ko", 2011.-484 c.//

http://znanium.com/bookread.php?book=414982

KoHuenuumn coBpeMeHHOro eCTeCTBO3HAHNS: KOHCMEKT nekumii: y4eb.nocobue/ C.K. Abaynes.-
PoctoB H/L: deHukc, 2012.- 349, [1] ¢ . : nn.- (Bbicwee obpasoBaHue).
http://www.bibliorossica.com/book.html?currBookld=12256&In=ru&search_query=

PysaBuH . V. KoHuenumm coBpeMeHHOro ectectso3HaHums: YuebHuk / .. Py3aBuH. - 3-e n3g.,
ctep. - M.: UH®PA-M, 2012. - 271 c. //http://znanium.com/bookread.php?book=232296

Newkeswny T. . KoHuenumm COBPEMEHHOIO ECTECTBO3HAHNS: COLMOryMaHUTapHas NHTepnpeTaums

cneundukn CoBpeMeHHol Haykn: YuebHoe nocobuve / T.I. Jlewkeswy. - : HALL NHdbpa-M, 2013. -
335 c. //http://znanium.com/bookread.php?book=342109
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bepaHukosa, B.M. KoHuenumn coBpeMeHHOro eCtecTBo3HaHuns [TeKCT: aNeKTPOHHbIN pecypc] :
KOHcMekT nekuwuii / B. M. bepaHukosa ; M-Bo o6pasoBaHus n Hayku PP, KasaH. (Mpueonx.) coenep.
YH-T, VIH-T donamku, Ka. BbIYUCA. (OM3NKN 1 MOOENMPOBAHUS (PU3. NPOLLECCOB .7 ONEeKTPOHHbIE
naHHble (1 doain: 1,19 M6) .? (KasaHb : KasaHckuin dpenepanbHbiii yHuBepcutet, 2014) .? 3arn. ¢
akpaHa .? nga 3-ro kypca .? Pexum goctyna: Tonbko ANs CTYOEHTOB U COTPYAHMKOB KDY .7

7.2. lononHutenbHasa nuteparypa:

Kapnenkos, C.X.. KoHUenuun coBPEMEHHOr0 eCTECTBO3HAHMSA: y4eb. ans cTyneHTos By3oB / C.X.
Kapnenkos.?W3g. 10-e, ucnp. un gon..?Mocksa: Akaa. NpoekT, 2006.7653, [1] €

N'ycenxaHos, M. K. KoHuenuumn coBpeMeHHOro eCTeCTBO3HaHNS [ONeKTPOHHbIN pecypc] : Y4ebHuk /
M. K. lNycelixaHos, O. P. Panxabos. - 7-e n3g., nepepab. u gon. - M. : I3gatenbcko-Toprosas
koprnopaums "Hawkos n K-", 2012. - 540 c.// http://znanium.com/bookread.php?book=415287
PomaHos B. IN. KoHuenummn coBpeMeHHOro ecTecTBO3HaHuS.: YuebHoe nocobre ans CTyoeHTOB
By30B / B.[1. PomaHoB. - 4-e n3ga., ucnp. u gon. - M.: Byaosckuii yuebHuk: MH®PA-M, 2011. - 286 c.
//http://znanium.com/bookread.php?book=256937

7.3. UHTEepHeT-pecypcChbl:
BospwwuHos b. KoHuenunn coBpeMeHHOro ectectBo3HaHus -
http://www.intuit.ru/studies/courses/2299/599/info

BoHcosckuin C.B. CoBpeMeHHas ecTeCTBEHHOHay4Has KapTMHa Mypa -
http://lit.lib.ru/i/irhin_w_j/vonsovsky.shtml

Hedbenbes [O.A., Boposckux B.C., Nanees A.U., bepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTBeHHOHay4YHas kapTnHa mmpa y 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf

Hedgenbes [0.A., boposckux B.C., Nanees A.W., BepaoHukosa B.M., Iémun C.A., MNMaxunwes O.10
EcTtecTBeHHOHay4Has kapTuHa mmpa 4 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

Poccuiicckas actpoHoMuyeckas ceTb - http://www.astronet.ru/

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHve gncumnnnuvHbl "KoHLEenLumMmM COBPEMEHHOrO eCTeCTBO3HaHUA" npeanonaraeTt
MCMONb30BaHNE CNenyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

TecToBble MaTepuanbl

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050700.62 "CneunanbHoe (oedgektonormyeckoe) obpasoBaHune” 1 Npocunio
noaroToeku Jloronegus .
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