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PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI

Pasnennl paGoueii nporpamMMbl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

[lepeueHsb yueOHO-METOAMYECKOTO O0SCIICUCHUS IS CAMOCTOSI TEIIBHON pabOThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOTHUTEIBHON y4eOHOI TUTEpaTyphl, HEOOXOIUMOM JIJIsl OCBOCHUS
JUCLUIUINHBIL.

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTn «HTepHETY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

Mertonnyeckue ykazaHus sl 00y4JaroUIuXxcs 10 OCBOCHMIO IUCLUIIIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU OCYLIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUIMHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernnennsie (aniipt

[Tporpamma cocraBiena B cootrBeTcTBuu ¢ TpeboBanusmMu CYOC MAMU, pazpaboTaHHOTO Ha OCHOBE
moaudummpoBanasix GI'OC BO (3++) mo nanpasnenuto 09.03.01 MudopmaTuka 1 BEIUUCIUTENbHAS
TEXHUKA

ABTOpPBI IPOTPaMMBI:

benosa C.b.

3aBenyromuii odecrneunBaroieit kaheapoit

MCullT

[IporpamMma onobpeHa:

3aBeayroniuil BeIycKaromen kadeapon JlupexTop BBITYCKAIOIIETO (uIHaia
MCuldT
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1. HEJHA OCBOEHUSA JUCHUIIJIUHBI. IEPEYEHD IIVIAHUPYEMbIX
KOMIIETEHIIVUM 1 PE3YJIbTATOB OBYUEHMWSI.
Lenbto ocBOeHUs AUCUUTIIMHBI KOHIIENIMY COBPEMEHHOT0 €CTECTBO3HAHUS SBIISETCS JOCTHXKEHUE
cleyIoluX pe3ysibTatoB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

[lepeuncnennsie PO sBisitoTcs 3TanioM GOpMUPOBAHMS CIEAYIOUMX KOMIIETCHIIUMI:

N Mndp Komnerennus

NuaukaTtopel AOCTHXKEHHUS KOMIETEHIMH, CIyKallue i MNPOBEpPKH CHOPMHUPOBAHHOCTH YaCTH
COOTBETCTBYIOIIEH KOMIIETCHIIUU:

N HIndp NuaukaTop KoMneTeHUui

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT PAMMBIL.

Jucuunnuaa KoOHIIENIIUUM COBPEMEHHOTO €CTECTBO3HAHHUS SIBISICTCS MPEALISCTBYIOIIEH U
MOCJIEAYIOIIEH IS CIEAYIOIINX AUCHHUILINH:

N HpeIlIIIeCTBle]]Il/Ie JUCHUIIIUHBI l'[oc.nez[yloume JUCHUIIINHBI

3. CTPYKTYPA U COAEP) KAHUE JUCHUIIIUHBI
OO11as TpyJ0€MKOCTh JUCHUILTHHBI COCTABISAET 3 3aueTHBIX(bIe) equnuI(bl), 108 yaca(os).

MoayJb Paznen Jexkunu | Hpakruu. | Jlabopatr. | CPC | Bcero Bceero ¢
3aHATHSA padoThI 4acoB | IK3aMeHAMH
H
KYPCOBBIMH

Kounnenmn EcrectBo3Hanue.. MeTo sl 2 2 0 46 50 108

COBPEMEHHOTO HAyYHOTO

€CTECTBO3HAHUS no3HaHus.. OCHOBHBIC
TTOHSATHS
€CTECTBEHHOHAY4YHOI
KapTHHBI MUpA.
CoBpeMeHHbIe KOHIIEIIIHN 4 2 0 52 58
(I3UIeCcKOil KapTHHBI
MHpA.

Bcero 6 4 0 98 108 108

3.1.JIexnun
Ne Paznen Oo0Bem,
n/n JHCITATLTHHBI qacoB Tema nexcuun
1.1.EcTecTBO3HaHuE. . EctectBo3Hanue..MeTo0I0rn4ecKiue OCHOBBI HAYYHOIO MMO3HAHUS DTanbl U
1 MeToabI Hay9HOTO 5 HCTOPHS PA3BUTHSA ecTeCTBO3HAHUS. OCHOBHBIC IOHATHS €CTECTBEHHOHAIIYHON
rmo3HaHus..OCHOBHBIC KapTHHBI MUDA.
TTOHSTHS
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€CTEeCTBEHHOHAYYHOU
KapTUHBI MUPA.

1.2.CoBpeMeHHbBIE

KOHLCIIIINHU o
2 N 2 CoBpeMeHHbIEe KOHIEIUH (HU3MYECKOI KapTHHBI MUpa
¢usnueckoit
KAapTUHBI MUPA.
1.2.CoBpeMeHHbBIE
3 KOHLICIIIINU 2 Bo3HukHOBeHHNE U 3BOJOLUA BCGJ’IeHHOﬁ, 3BC3], COJ'IHe'-IHOfI CUCTEMBI U
(usnueckoit 3emun.
KAapTUHBI MUPA.
Hroro: 6
3.2.Conep:xanue JIeKIHii.
1.1.1. EcrecrBo3Hanue..MeTO10JI0THYECKHE OCHOBHI HAYYHOr0 IO3HAHUSL JTanbl M HCTOPUS

Pa3BUTHUSA ecTecTBO3HAHUA.OCHOBHBIE IIOHATHA €CTECTBEHHOHAITHOI KapTUHbI MHPAa.

(A3: 2, CPC: 31)

Tun nekuun: MabopMarmoHHas JEKIus

®opma opranm3aumu: JIekus

1.2.1. CoBpemenHble kKOHUeNUUuM puznyeckoii kapTunbl Mmupa (A3: 2, CPC: 22)

Tun nekuun: O030pHAs JICSKITUSA

®opma opranm3aumu: JIekus

1.2.2. Bo3unkHoBeHue u 3BoJI0IMsA Beenennoid, 38e31, Cosneunoii cucrembl 1 3emuin. (A3: 2, CPC:

10)

Tun nexumn: Nudopmarrionsas nexys

®opma opranmsaumu: JIekus

3.3.IIpakTH4ecKne 3aHATHSA

n/n

Pazgen Oo0bem,
TeMa MPaKTHYECKOT0 3aHATHS
JHCITATLTHHBI qacoB

1.1.EcTecTBO3HA
HHE.. MeToabl
HAy4HOTO
no3Hanus..OcHoO
2 MeTo/1bl HAy4HOTO TTO3HAHMSI.
BHEIE IOHATUS
€CTECTBEHHOHAY
YHOM KapTHHBI
MHpa.

1.2.CoBpemeHH

bIe KOHIICIIIHH
Hers 2 EcTecTBeHHOHAaYYHBIE KapTHHBI MUpa
(usngeckoit

KapTUHBI MHUpa.

HToro: 4
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3.4.Conep:kaHue NPaAKTHYECKUX 3aHATHIH
1.1.1. MeTtoabl Hay4yHoro no3Hanus. (A3: 2, CPC: 15)
®opma opranmsaumu: [Ipakrruyueckoe 3aHsTHE

1.2.1. EcrecTBeHHOHAy4YHbIe KapTHHBI Mupa (A3: 2, CPC: 20)
®opma opranmsaumu: [Ipakrruyeckoe 3aHsTHE

3.5.J1aGopaTopubie padoThI
He npemycMOTpeHo y4eOHBIM ITaHOM.

3.6.Conep:xkaHue J1a00paTOPHLIX padoT

3.7.KypcoBbie paGoThl M IPOEKTHI N0 TUCHHILTHHE

3.8.IIpomexyTouHAsI aTTeCTALUS
1.

IIpukpensennnie ¢aiiabi: Borpocst KCE .docx

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIS
CAMOCTOSITEJIbHON PABOTHI OB YYAIOIIINXCA IO JUCHUILINHE

MeTtoauyeckue yKasaHus 10 OPraHU3alMyi CAMOCTOATEILHOM PadoThI CTYACHTOB

no aucuuninie «Konnenuun coBpeMeHHOro ecrecrsosHanus» — M.: MATH, 2014r.

1. OcHOBHAas U AONOJHUTENbHAS JIUTEPATYPA MO JUCLUTIIMHE
2. Pecypcbl nH(OpMAaIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTH «IHTepHeT.
3. Pecypchl HayuHO-TexHIUECKoM onbmmoTekn MAU.

4. InpopmatiionHble CTEH b KadeIphl.

Bompocs! 1151 caMocTosTenbHON pabOThI IO TEMaM:

Ne

n/m Paszngen aucuunJanHbI BO]'IpOCl)I JIUISI CAMOCTOSITEILHOM paﬁOTl)l

EcrecTtBO3HaHME..
MeTo/1bl Hay4YHOTO
no3Hanus..OCHOBHEIE
1 HOHSITHS EcTtecTBeHHOHayuyHas M TyMaHUTapHas KyJbTypa.EcTrecTBOeHHbIE HAYKH.
€CTEeCTBEHHOHAYYHOU

KapTHHBI MHpa.

EctecTBO3HAaHME..
MeToabl Hay9IHOTO
2 no3HaHus..OCHOBHBIE | MeTOIbI HAYYHOTO TIO3HAHUSL.
ITOHSATHS
€CTEeCTBEHHOHAYYHOU
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KapTHHBI MHUpa.

CoBpeMeHHbIE
KOHIICTIITUH
(u3NIecKoil KapTHHBI
MUpA.

DTansl U HUCTOPUA Pa3BUTUA €CTCCTBO3HAHU A

CoBpeMeHHbIE
KOHIICTIITUH
(u3NIecKoil KapTHHBI
MHUpA.

ECTeCTBeHHOHay‘-IHaH KapTuHa Mupa. COBpeMeHHaﬂ (1)1/[31/1‘-1601(35[ KapTruHa MUpa.

3amanust JUIg CaMOCTOSTENIbHOM paboThl 00yJaIONIMXCS:

Ne
n/n

Paszngen aucumnanHbI

3ananus 1Jis1 CAMOCTOSAITEIBLHOMH PadoThI

EcrecTtBO3HaHME..
MeTo/1bl Hay4YHOTO
no3nanus..OCHOBHEIE
TMOHATHS
€CTECTBEHHOHAYYHOM
KapTHUHBI MUpAa.

HpI/IBSCTI/I KJ'IaCCI/I(bI/IKa]_II/IIO CCTCCTBCHHBIX HAYK.

EcrecTBO3HaHHE..
MeToabl Hay4HOro
no3HaHus..OCHOBHEBIE
MOHATHUSA
€CTECTBCHHOHAYYHOU
KapTUHBI MUpa.

VYka3aTh XapaKTepHbIEC YEePTHl HAYKH.

EcrecTBO3HaHUE..
MeTto1bl Hay4YHOTO
ro3HaHus..OCHOBHBIC
IIOHATHS
€CTECTBCHHOHAYYHOM
KapTUHBI MUpA.

Jatb onpenenenus nouaruio «Kymnerypay.

EcrecrBo3HaHue..
Mertop! HAYYHOTO
no3HaHus..OCHOBHBIE
TIOHATHS
€CTECTBEHHOHAYYHOU
KapTHHBI MHUpa.

[epeuncnute OTIMYNE HAYKH OT APYTHX OTPACIEH KyJIbTYPHI.

EcTecTBO3HAaHME..
MeTo/1bl Hay4YHOTO
no3Hanus..OCHOBHBIE
IIOHATUA
€CTECTBEHHOHAYYHOM
KapTI/IHI)I MHpa.

OmnmcaTs CBOE OTHOIIECHHE K CAHEHTU3MY U aHTUCAHEHTU3MY.

EcrectBO3HaHuE..
MeTo/1bl Hay4YHOTO
no3HaHus..OCHOBHBIE
MOHATHUS
€CTECTBEHHOHAYy4HOU
KapTHUHBI MUpAa.

Hepe‘lI/ICHI/ITB BUBI CPEACTB U METO/JOB HAYKH.

EctecTBO3HAaHME..
MeToabl Hay9HOTO
rmo3HaHus..OCHOBHBIE
IIOHSATHUS
€CTECTBEHHOHAYYHOU
KapTHHBI MHpA.

OX&paKTepI/ISOBaTB YPOBHH HAYYHOT'O MO3HAHUA: 3MHI/IpPI‘ICCKI/Iﬁ u TCOpGTH‘ICCKHﬁ.

EcrectBO3Hanme..
Mertozbl HayqYHOTO
no3Hanus..OCHOBHEIE
IIOHATUA
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA.

Hepe‘H/ICHI/ITB METOABI HAYYHOI'O IMO3HAHUA, TPUMCHACMOI'0 Ha pa3HbIX YPOBHAX HAYKH.
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CoBpeMeHHbIE
KOHIICTIIIUH
(u3NIeCKOil KapTHHBI
MUpA.

Onucath 3Tamnbl Ppa3BUTHA CCTCCTBO3HAHU.

10

CoBpeMeHHbIE
KOHIICTIITUH
(u3NIecKoil KapTHHBI
MUpA.

HpI/IBeCTI/I OTalbl pa3sBUTUA (1)I/I3I/IKI/I Kak 0a3bl eCTECTBO3HAHUS.

11

CoBpeMeHHbIE
KOHLETIIUH
(u3nIecKoil KapTHHBI
MHpA.

JlaTh XapaKTepUCTUKY COBPEMEHHON (HU3MKU: TIOCTKIACCHYECKOMY H
MIOCTHEKITACCHIECKOMY MIEPHOAY Pa3BHUTHSL.

12

CoBpeMeHHEIE
KOHIICILIUH
(u3nIecKoil KapTHHBI
MHpA.

[TpuBecTy nepuoaM3auio Pa3BUTHSI XUMUH.

13

CoBpeMeHHbIE
KOHIIECTILIH
(bU3MYECKOi KapTHHBI
MHpa.

JlaTh XapaKTEepUCTUKY COBPEMEHHON XUMHHU U OMOJIOTHH.

14

CoBpeMeHHbIE
KOHIICTIIINH
(bU3MYECKO KapTHHBI
MHpA.

Jlath XxapaKkTepucTuKy aTpuOyTOB U BHJIOB MAaTEpPHH.

15

CoBpeMeHHbIE
KOHIICTIIINH
(U3MYECKO KapTHHBI
MHpA.

Jatb 0630p 3nmeMeHTapHbIX yacTul] CTaHTapTHOH MOJENH.

16

CoBpeMeHHbIE
KOHIICTILIH
(bU3NIECKOM KapTHHBI
MHpa.

[TpuBectu nmpuMeps TOMUHAPYIOIUX (PU3NIECKUX 3aKOHOB Ha Pa3IHNIHBIX YPOBHAX
CTPOCHHUS MaTepuu (B MUKPO-,MaKpO- ¥ MeTa-MHpe).

17

CoBpemMeHHbIE
KOHIIETILIH
(bu3nYEeCKOM KapTHHBI
MHpA.

JlaTh XapaKkTepucTUKy aTpHOyTOB M BHJIOB MAaTEPHH.

18

CoBpeMeHHbIE
KOHLETILIUH
(bU3MYECKO KapTHHBI
MHpA.

CoctaButh Tabnuny «CoBpeMeHHas ¢pu3ndeckas kapTuHa Mupay. [IpoanamusupoBats
HPUHIIAIBL, 3aKOHBI, BUBI B3aUMOJICHCTBUS U MAaTEPHH U T.J. CBOWCTBA MPOCTPAHCTBA

19

CoBpeMeHHbIE
KOHIICTIIINH
(bU3MYECKOi KapTHHBI
MHpA.

Ykazartb 3tansl poxaeHus BeeneHHOM.

20

CoBpemMeHHbIE
KOHICTIIUH
(u3NIeCcKOil KapTHHEI
MHpa.

Jatb 0030p BaxKHEHIITUX COOBITHI YBOIOIMH BeeneHHOH.

21

CoBpemMeHHbIE
KOHIICTIITUH
(u3NIeCcKOil KapTHHEI
MHpa.

HpOﬁHEU'II/ISI/IPOBaTL nmpouecc poxJACHUA U 3BOJIIOLINU 3BE3]1 U COJIHEYHO# CUCTEMBI.

22

CoBpemMeHHbIE
KOHIETILIH
(u3NIecKoil KapTHHBI
MHpa.

CocTaBuTh TAOIUITYy C BaXXHEHIIIMMHU COOBITHAMHU B HCTOPHH 3€MIIH.

5.

®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAINHU OBYYAIOIIUXCA 1TO JUCIUIIJIMHE
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Onuncanne nokasarened, KpUTEpUN OLICHWBAHUS KOMIIETEHIMN M ONKCAaHUE KAl OLICHUBAHUSA
OCYIIECTBISIIOTCS B cOOTBeTCTBUU C [lomoskeHneM o OalIbHO-PEHTUHTOBON CHUCTEME OIICHKHU
pe3yabTaToB 00yueHus cryaeHToB no aucturumHae (IIpukasz Ne42 ot 04.04.2014 «OO0 yTBepkIACHUH
MOJIOXKEHUS «PEUTHHT IO TUCHUTLIIUHE ).

Jlis olleHWBaHUS UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUN O0ydarouxcs

HCIIONB3YIOTCS cleayronme kputepun 1o 100-0amuibHOM mIkae:

1. ®opmynupoBaHue MpeACTaBICHHON HH(DOpPMAIMK B BUJIE TPOOIEMBL;
2. Tlpennoxenue criocoda pemieHus IpoOIeMbI;

3. OO6ocHoBaHue crioco0a pemnieHus TPoOIeMbI;

4. ]JlemoHcTpaIus croco0a pemeHus IpooIeMBbl.

OneHrBaHUE OCYIIECTBIISETCS 0 CIICTYIONIEH IIKae:

100-6annpHas mkana PesynbraT ocBOCHUS
MmeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BEIpaKeH 4€TKO

JInst oueHnBaHUs CUTYallMOHHBIX 33JIaHUI UCIIOJIB3YETCS CIEeAYoIIas Kaja:

100-6annpHas mKana PesynbraT ocBOCHUS

00yJaromuiicss He MOXeT c(hOPMYITHPOBATH
Mmenee 30
npobiemy, MpeCTaBIEeHHYIO B 3aaHUU

oOyyaroimuiicss popMynupyeT OCTaBICHHYIO
3a/a4y, y Hero copMUpPOBAHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJJHAKO

) OTCYTCTBYIOT HHTEIPUPOBAHHBIE TOHATHS U
HaBBIKH, B PE3YJIbTATE YETO JOITYIICHbI

OIIIMOKHU B PEIICHUHN U 3aJaHHUEC HE BBIITOJIHCHO

3aJlaHue BBINOJIHEHO, 00yJaromuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
51-80 HOCTaBJIEHHON TPOOJIEeMBbI, OJTHAKO HE
) c(OpMHUPOBAHBI KOMIIETEHIINH, BCIEICTBUE
4ero 00y4arouiicst UCIIBITHIBAET 3aTPYAHEHUS

B ICMOHCTpAallun CII0CO00B peuICHUd 3a1a9u

3a/1aHK€ BBITOJIHEHO KaK B TEOPETHUYECKOM,
81-100 TaK U B IPAKTHUECKOM ILIIaHe, 00yYarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTH

10 JAaHHOMY BOTIPOCY

@DOHBI OIICHOYHBIX CPEICTB, MO3BOJISIONINE OIICHUTh PEe3yIbTaThl 00yUeHHs, BKIIOYAIOT B Ce0s:
®  BOINPOCHI K TPOMEKYTOUYHOU aTTECTAIIUH.

HCpC‘-ICHL KOMIIETCHITUM U dTaIlbl UX (I)OpMI/IpOBaHI/ISI IMPUBCJCHLI B cnenyromeﬁ Ta6J'II/II_ICI

| N | HIndgp | Komnerenuus | ranbl GopMHUPOBAHUS KOMIIETEHIIUH
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BOHpOCl)I K HpOMe)I(yTO‘IHOﬁ arTrecranmmn

«KOHHGHHI/II/I COBPCMCHHOI'O €CTCCTBO3HAHMN I

1. 3auer (5 cemecTp)
Ipuxpeniennbie ¢paiiani: Bonpocst KCE .docx

6. NEPEYEHHb OCHOBHOMH 1 IONIOJIHUTEJIbHOW YYEBHOM JIUTEPATYPBI,
HEOBXOIUMOM 1J151 OCBOEHU A TUCIUILINHBI

a)OCHOBHAs JIUTepaTypa:

1. Konmenuuu COBPEMEHHOTO €CTECTBO3HAHUS: [DIIEKTpOHHBIM pecypc]  YueOHoe mocodue uis
crynenroB By3oB / B.II. BormapeB. - M.. Amsda-M, 2009. - 464 c.. wi. Pexum pocryma:
http://www.znanium.com/bookread.php?book=185797

2. JlaBpunenko, B. H. Konnenmu coBpeMeHHOT0 €CTeCTBO3HAHUS [ DIIEKTPOHHBINA pecypc| : y4eOHHK st
cryneHtoB By30B / B. H. JlaBpunenko; mox pen. B. H. JlaBpunenko, B. 1. PataHukoBa. - 4-e u3n., nepepad.
u JIO1I. - M. : IOHUTU-JAHA, 2012. - 319 C. Pexxum JIOCTYyTIA:
http://www.znanium.com/bookread.php?book=391616

3. Konmenmuu CcOBpeMEHHOro €CTEeCTBO3HAHUS. [DNEKTpOHHBIH pecypc]. YueOHoe mocobue st
cryneHtoB By30B / B.I. Pomanos. - 4-e u3a., ucnp. u gon. - M.: By3osckuit yueOnuk: MTH®PA-M, 2011.
Pexxum nocryna: http:// www.znanium.com/bookread.php?book=256937

0)10T10IHUTENbHAS JIUTEPATYpA:

1. KoHuenuuu coBpeMeHHOTI0 eCcTeCTBO3HaHMs [DnekTpoHHbIi pecypc] Yuebnuk / 1. Py3aBuH. - 3-e
U3, cTep. - M.: HNH®PA-M, 2012. - 271 C. Pexxum JIOCTyTa:
http://www.znanium.com/bookread.php?book=232296

7. NEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJUMbIX J1JI1 OCBOEHUS JUCHUIIJINHBI
Hns obecneyeHust  oOpa3oBaTeNpbHOTO  Tpollecca MO JUCHUIUIMHE — OOyJaronuMcs
IpeaOCTaBIACTCA BO3MOXHOCTE KPYTIJIOCYTOUHOTO AWCTAHIIMOHHOTO HHAWBHAYAJIBHOI'O JOCTYyIIa K

QJICKTPOHHBIM OMONIMOTEUYHBIM CHCTEMaM H3 JIFO0OH TOYKHU, B KOTOpOf/'I HMECTCA HOCTYII K CCTHU

«HTEpHETY.
HaumenoBaHmue pecypca HNHTepHeT-cCHLTKA HA pecypce
"ZNANIUM.COM™
DneKTpoHHAas OubMmoTeYHast cucrema | http://znanium.com
"ZNANIUM.COM".
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000 "U3pareancrBo Jlanp"

OnexTponHas oubnroreunas cuctema OO0
"UsnarenbcTBo Jlanp".

e.lanbook.com

00O "DiexkTpoHHoe H31aTeabeTBo FOPAWT"

DnektponHas 6ubanorTeuHas cuctema FOPAUT. DBC

"JlerengapHple KHUrK"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

DyleKTPpOHHAsA OMOIHOTEKA

MAU

OnexrponHas oubnanoreka MAU (cobctBenHOCTE MA).

http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas 6udmoreka Koncopuuyma aspokocMudeckux By3oB Poccnn

DneKTpoHHAas oubnnorTeka Koncopruyma

A9POKOCMHYECCKUX BY30B Poccun.

http://elsau.ru

buoanorexa POOU

bubanorexa PODOU

‘ http://www.rfbr.ru/rffi/ru/library

Enunoe okHO 10cTyna K 00pa3oBaTeJIbHBIM pecypcam

Enunoe okHoO A0CTYyIIa K O6pa30BaTeHLHLIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

OnektponHas 6ubnuoreynas cuctema ELIBRARY .

‘ http://elibrary.ru

00O "HaunonauabHblil nugposoii pecypc "Pykont"

00O "HauumonaneHsii nugposoit pecype "Pykont".

‘ http://text.rucont.ru

000 "UBUC"

000 "UBUC".

‘ http://ivis.ru

00O "HuTerparop aBTOpCKOro npasa'

OO0OO "Unterparop aBropckoro npasa" 1Qlib.

‘ http://www.iglib.ru/

®I'BY "PI'B"

OnextpoHHas Oubnuoreka nucceprauuii PI'b.

http://dvs.rsl.ru

HarmonanwsHnas anexktponnas 6ubmaunoreka (HOB). http://H36.pd
HII HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru

OnextpoHHo-UHpopmanmonnslii Koncoprmym".

HayuHble MoJIHOTEKCTOBBIE peCcypChl U3AATEILCTBA
Springer (apxuB).

http://link.springer.com/

HaquHe IIOJIHOTEKCTOBBIC KypHaJIbI n3a1aTciibCTBa

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza mannawix GreenFile kommaauu EBSCO.

http://www.qgreeninfoonline.com.

BHelIHeIKOHOMHYECKOE Oﬁ’belII/IHeHI/le

"AxaaemuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html
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http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
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http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html

OI'BY "I'ITHTH Poccun"

baza nmanneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).
ba3za nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa30BaTENbHBIX IEIISX. http://www.nature.com/
Springer
Nature
ba3za nannbix komnanuu EBSCO Publishing: http://search.ebscohost.com

bl CASC. BJ] MathSciNet via EBSCOhost.
HaydHbple  MOJHOTEKCTOBBIE  JKypHaibl W KHuru | http://www.sciencedirect.com
n3aarenbcrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOPU
HaquHe MOJIHOTCKCTOBLIC  AHIJIOA3BIYHBIC JKYpPHAJIbI
American Chemical Society.

8.METOJINYECKHUE YKA3AHMSA VIS OBYUYAIOLIUXCS IO OCBOEHUIO
JUCHUTINHBI

O PexTUBHBIM CIOCOOOM pa3BUTHSI TBOPUYECKUX CIOCOOHOCTEH CTYIEHTOB MPU HU3YUCHHUH
JTUCIUIUIMHBI SIBIISIETCS CaMOCTOsITENIbHAsT paboTa, KOTopas HalelieHa Ha MpopaboTKy CTyJeHTaMu
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHIA U IOJTOTOBKY K MPEACTOSALINM 3aHATHSIM.

CamocrosiTennbHasi paboTa CTYJIEHTOB TPOBOAUTCS WMHU B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMU. MOXHO, OJHAKO, pPEKOMEHJIOBAaTh TIPYNIOBOE H3YyYEHHE  MaTepuasos,
oOecrieunBaoIee COBMECTHYIO Pa0OTy HECKOJIBKHX CTYJEHTOB, YTO TIOJIOXKHUTEIBHO BIHSIET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BBICOKas CTEMEHb YCBOCHHS H3y4YaeMOW JUCHIMIUIMHBI JOCTHUTAETCS TpHU
MOCTOSIHHOM paboTe CTYIACHTOB HaJl TEKYIUM MaTepuaioMm. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTrepuaja B JEHb €ro MPOYTEHHs, YTO TO3BOJISIET, BO-TIEPBBIX, OINEpPAaTUBHO (Ha
ClIeyIoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIME BOIPOCHI M, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaAHUU IO
JTUCIUTITUHE 33]10JITO JI0 TIPOMEXKYTOUYHOM aTTeCTaIUH.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSIM Takke HeoOXoauma MpopaboTKa JIEKIIHOHHOTO
MaTtepuanga. ITO MO3BOJIUT OCO3HAHO paboTaTh C MpeIaraéMblM MaTepHalloM IIpernojaBaTeseM Ha
MPAKTUYECKOM 3aHSTHH, 4, CIIEAOBAaTEIbHO, 3aKIaJbIBaTh 0a3y METOIWK M MPUEMOB MPHU PEUICHUU
MPaKTUYECKHUX 3a/1ay.

[Ipu u3ydeHnn marepuaia HeoOXOIUMO JAeNaTh aKIEHT HE Ha 3a3yOpHBaHUM MaTepuaia, a Ha
MMOHUMaHHEe ero (U3UYECKON CYTH, YTO PA3BUBACT MBINIJIEHHWE W TO3BOJISIET TOHSITH METOIO0JOTHIO
M3y4yaeMOU AUCIUTUINHBL.

Iloozomoska k nexyuu:

ppp
Memoouueckue pexomenoayuu K 3a0AHUAM.
MeTtoanueckue yKa3aHus [0 OPraHU3aIllii CaMOCTOSITEIbHON pabOThI CTYIEHTOB

1o qucuumuinHe « KoHIenuu coBpeMeHHoro ecrectBo3Hanus» — M.: MATH, 2014r.
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9. MIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UICITIOJIb3YEMBIX ITPH
OCYWECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLUECCA 11O JIMCHUIIJIMHE
JlucuuIuliHAa ~ OpUEHTHUPOBAaHA HAa IPUMEHEHHE KOMIBIOTEPHOM TEXHUKH, PECYpCOB

MH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 3JeKTpoHHOM Oubimoreku MAW s
MoMCKa, cOopa, XpaHeHUsI, 00paOOTKU U MPEACTABICHUS HH(OPMAITUH.

[Tporpammuoe obecnieuenue, MTHTepHET-peCypChl, 3JEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI:
KomnbroTepHoe TecTupoBaHue

http://sfmati.ru/index.php/kafedry/kafedra-msiit — caiir kadeapsl «MopenupoBaHue CcUCTEM U
MH(POPMALIMOHHbIE TEXHOJIOTHI.

10. OMUCAHUE MATEPUAJBLHO-TEXHUYECKOW BA3BI 10 OCBOEHUIO
JUCHUTINHBI

bubnnoreka MeToqUYECKUX yKa3aHUUN K JIaOOPATOPHBIM U MPAKTUYECKUM 3aHSATHUAM B MEYATHOM
U DJIEKTPOHHOM BUJIE:

1) Oxonorust — M.: MATH, 2015t

2) W3ydeHue 3IEKTPOHHOW CTPYKTypbl aToMOB, Ilepmonnmyeckoro 3akoHa M MEPUOIUYECKON
cucrtemel — M.: MATH, 2011r.

3) Ucnonp3oBanne TEPMOJMHAMUYECKUX PACUETOB /IS aHATN3a (PU3UKO-XUMHUYECKUX TPOLIECCOB
— M.: MATH, 2011r.

4) Pons ruaponu3a B pOpMUPOBAHUH OTPHUIIATEIBHOM 00paTHOi cBs3n.—M.: MATU, 2011r.

5) XuMuueckas KHHeTHKa ¥ paBHoBecue. — M.: MATH, 2011 r.

6) Meroas! HayuHoro no3Hanus. — M.: MATH, 2012 r.
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Ipnnoxenne 1
Kk pa0oueii nporpaMme JHCIUIINHBI

«KOHIIENIIMN COBPEMEHHOI'0 €CTECTBO3HAHMS»

AHHOTaNUsA padoyeil MPporpaMmmbl

JuctmiuinHa KOHIENIIMY ~ COBPEMEHHOTO  €CTECTBO3HAHHUS SBJISCTCS 4YacThio biioka 1
JIMCIMTUTNHBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB  TI0  HAMPABICHHUIO  IOATOTOBKH
09.03.01 MudopmaTtuka ¥ BuUMCAUTENbHAS TexHUKA. JlucnumiaumHa peanusyercs Ha CTynMHO
dakynprere «MOCKOBCKHI aBUAIIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcurera)» kadeapoit (kapeapamu) MCullT.

JlucuuiuinHa HarelieHa Ha () OPMHUPOBAHUE CIIEAYIONINX KOMIIETCHIINH: .

CozlepxcaHHe AUCHUIIVIMHBL  OXBATBIBACT KpPYI' BOIPOCOB, CBA3AaHHBIX C! OCHOBHBIMH
KOHIICNIIUAMUA Pa3sBUTHUA d)I/I3I/ILIeCKI/IX KapTHH MHpA, CTPYKTYPHBIX VDOBHeﬁ A CHUCTEMHOM
opraHm3anysga Marcpuu, JAWMHAMHYCCKHMX W CTATHCTHYCCKHC 3aKOHOMeDHOCTeI>'I B TIpUPOAC,
KOHIENIUSAMUA BO3HUKHOBECHHUS M DBOJIOLMHU JKMBOU U HEKMBOM IIpupoabl, OCHOBHBIMH ITPpHMHIHIIAMH
COBDCMGHHOI;'I d)I/ISI/IKI/I, XUMHWH, OUOJIOTHH | APYTUX CCTCCTBCHHBIX HAYK, B3daMMXCBA3b BCECX
CCTCCTBCHHBLIX HAVK W UX BIAHWAHHC APYI HA ApYyra.

[IpenogaBanue MUCHUIUIMHBI MpEAyCMaTpUBAeT Cienyromme (HopMbl OpraHU3aluu y4eOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3aHsATHE.

[IporpaMMo#i JUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONIME BUABI KOHTPOJISA: MPOMEKYTOUHAsS
aTrectanus B popme 3auer (5 cemectp).

[TporpamMmoi#l AUCHMIUIMHBI MPEAYCMOTPEHBbI JeKIHOHHbIe (6 uacoB), mpaktuyeckue (4 dwacos),
nabopatopubie (0 gyacoB) 3anstus u (98 yacoB) caMoCTOSTEILHON paOOTHI CTYICHTA.

OO0mast TpyI0eMKOCTh OCBOCHHUS AHMCIMILIMHBI COCTABISIET 3 3aueTHBIX enuHuI, 108 gacos.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«KOHIIENUHU COBPEMEHHOI'0 €CTECTBO3HAHUA»

IIpukpeniennslie ¢aiibl

Bonpocsl k CPC -1 KCE .docx
Bompocst k CPC -1

KCE 1

OrnpeneneHne eCTeCTBO3HAHMUS.
3amaun ecTeCcTBO3HAHUA.

[TonsiTe HayKH.

Knaccudukanus Hayk.

XapaKkTepHbIE YEPThHI HAYKH.
Kinaccudukanys eCTeCTBEHHBIX HayK.
[ToHsiTHE KYyNBTYPBHI.

OTnuumne HayKH OT APYTUX OTpaciel KyJbTYpHI.

© © N o g &~ w D E

CalieHTHU3M U aHTHUCAUEHTU3M.
10.'ymanuTapHas ¥ €CTECTBEHHOHAYYHASI KYJbTYPbI, UX OTIIMUYNATEIbHBIC

OCOOEHHOCTH M B3aMMOCBS3b Ha COBPCMCHHOM JTalIcC.
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Bonpocsl k CPC-2 KCE .docx
Bormpocsr k CPC-2
KCE

11.YpoBHU 1 METO/IBI HAYYHOT'O IO3HAHMSL.

12.CtpyKkTypa Hay4dHOTO 3HAHUSI.

13.KpuTtepuu Hay4dHOCTH.

14.Bunpl cpecTB 1 METOI0B HAYKH.

15.MeTobl HAYYHOTO TO3HAHUS

16.YpoBHU HAYyYHOT'O TO3HAHUS: SMIIUPUUECKUI U TEOPETUUECKUH.
17.00menayyHble 3MIUPUUECKUE METOIbI TO3HAHUS.

18.001eHayyHble TEOPETUUECKHUE METO/IbI TO3HAHUS.

19.0061enayyHbpie METO/IBI, TPUMEHSIEMbIE Ha SMITUPHUECKOM M Ha TEOPETHIECKOM

YPOBHSIX TTO3HAHUS.
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Bonpocsl k CPC-3 KCE .docx

Bormpocsl k CPC-3
KCE

20.Mopeinb CTpOCHHSI COBPEMEHHOT'O HaAyYHOI'O 3HAHUSI.

21.3Tamnsl ¥ UCTOPUS PAa3BUTHSI €CTECTBO3HAHMUSL.

22 Tlepuonuzanus pa3BUTHS PUBUKH.

23.loknaccuaeckas (husmka.

24 Knaccuueckas pusuka.

25.CoBpemeHHast (pu3uKa: mocTKiaccuyeckas pu3nka MoCTHEKIACCUYECKUH TIepro
Pa3BUTHA.

26.[lepuoanzanusi pa3BUTHUS XUMUHU.

27 .ITpenanxuMU9YecKuil Mepro.l U ATXUMHUECKUIA TTEPHO,.

28.Ileproa 0ObeTMHEHHS] XUMUH.

29.I1eproa KOJTMYECTBEHHBIX 3aKOHOB.

30.CoBpemMeHHBIN TEPUO/I.

31.ITanopama COBpEeMEHHOTO €CTECTBO3HAHUS:

32.TenneHuuu pa3BUTHSL.
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Bonpocsl k CPC-4 KCE .docx

Bormpocsr k CPC-4
KCE

33.Bunbl u aTpuOyThl MaTEpHH.
34.1TpocTpaHCTBO U BpEMS.

35.DopMBI IBUKEHHUS.

36.2ueprus.

37.Bunpl Mmatepuu.

38.BemecTBo.

39.0neMeHTapHbIE YaCTHUIIBI.

40.ATOMBI.

41.Monekymbl.

42.ArperaTHbie COCTOSIHHS BEIIECTBA.
43.Dusnueckoe moJie.

44 ®u3NYEeCKU BaKyyM.
45.dyH1aMeHTalIbHBIC B3aUMO/ICHCTBUS.
46.CTpyKTypHBIC YPOBHH OpPTaHU3AIIUN MAaTCPHUH.
47 Muxpomup.

48.Maxkpomup.

49.Merammup.
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Bonpocsl k CPC-5 KCE .docx
Bormpocsl k CPC-5
KCE

50.Hayunas kapTuHa Mupa.

51.PeBostorus B HayKe.

52.ApucToTeneBckas HayqHasi pEBOJIIOLIMS .

53.HproTOHOBCKAst HAy4YHAasi PEBOIOIHS

54. OWHIITETHOBCKAsI HAy4YHAsl PEBOJIIOLIUS.

55.OTKpBITHE OCHOBHBIX 3aKOHOB, (DOPMUPOBAHUE OCHOBHBIX OHATHI U
MIPUHIIMIIOB €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

56.MexanucTuyeckast KapTHHA MUPA.

57.DNeKTpOMarHuTHasi KapTUHA MUpa.

58.KBaHTOBO-pEIATUBUCTCKUE MPEACTABICHUS. .

59.CoBpemMeHHast KapTUHA MUpA.

60.ITprHIUITBI OTHOCUTENHHOCTH, CUMMETPHH, HEOINPENEICHHOCTH, COOTBETCTBHUS,
JOTIOJIHUTEIBHOCTH.

61.3aKOHBI COXpaHEHUS; TMHAMUYECKUE M CTATUCTUUECKHE 3aKOHOMEPHOCTH B
IpUpo/ie.

62.3aKOHBI COXpaHEHUs PHEPTHU B MAKPOCKOIMUECKUX MPOIIEccax

63.[TpuHIIMIT BO3pacTaHMs SHTPOITUH.

64.CrannapTHas MOJEIIb.
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Bonpocsl k CPC-6 KCE .docx
Bomnpocst k CPC-6
KCE

65.Bo3HUKHOBEHNE, 3BOIIONUS U CTPYKTYypa BeeneHnHoii.
66.OCcHOBHbBIE KOCMOJIOTHYECKUE MOJIETIH.
67.Bo3HUKHOBEHME U SBOIIONHS 3BE3/I.
68.Bo3nukHOBEeHHE, IBONIONUA U CTPYKTYpa COTHEUHON CHCTEMBI.
69.Ucropus 3emiu. ['eoxpoHoiornueckas Ikana.
70.BO3HUKHOBEHHE U SBOIOINS 3EMIIH.
71.Ctpoenue 3emun. DopMHUPOBAHUE U IBOJIIONHS BHYTPCHHUX U BHEITHUX
00o0104ek 3emITn:

a. 3€MHOU KOpBI,

b. mauTHW,

C. spa,

d. ruapocdepsr,

®

aTMocdepbl,
f. O6uocdepsr,

HOOC(EpHI.

Q@
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Bonpocsl k CPC-7 KCE.docx
Bomnpocer k CPC
KCE

72.buocdepa. Ee hopMupoBaHue v 3BOJTIOIHA.
73.0co0eHHOCTH OHOJIOTHYECKOTO YPOBHS OPraHU3aIMH MaTEePHH.
74.TloHsTHE KU3HU.
75.0T1au4me )KUBOTO OT HEXKUBOTO:
a. B BEIIIECTBEHHOM,
b. cTpykTypHOM M
C. (yHKIMOHAJIBHOM ILJIaHE.
76.ITpyHLIMIIBI 3BOTIOLUHN, BOCIPOU3BOJCTBA U PA3BUTHUS KUBBIX CUCTEM.
7'7.MHOroo0pasue >kMBbIX OPraHU3MOB - OCHOBA OPTaHU3ALUU U YCTOMYUBOCTH
ounocdepnl
78.Camoopranusaiysi B )KUBOH 1 HEXUBOU MPUPOJIE.
79.Cunepreruka.

80.IIpuHIUIIBI YHUBEPCATILHOTO YBOJTFOIMOHU3MA.
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Bonpocst KCE .docx

Bormpocsl

KCE

81.0mnpenaeneHue ecCTeCTBO3HAHUS.

82. 3amaun ecTecTBO3HAHUSI.

83.IlonsiTHE HAayKH.

84.Knaccudukanus HayK.

85.XapakTepHble YepThl HAYKH.

86.Knaccudukaiys eCTeCTBEHHBIX HayK.

87.IlonsiTHE KYIBTYPHI.

88.01nmuune Hayku OT IPYrHX OTpaciiell KyJbTypbl.

89.CalieHTu3M U aHTUCAUECHTU3M.

90.'ymanuTapHasi ¥ €CTECTBEHHOHAYYHAS KYJIbTYPBI, UX OTIIMYUTEIIbHBIC
0COOEHHOCTH U B3aMOCBSI3b HA COBPEMEHHOM JTaIlE.

91.YpoBHU U METOABI HAYYHOTO MTO3HAHUS.

92.CtpykTypa HAy4YHOTO 3HAHUSI.

93.Kpurepuu HaydHOCTH.

94.Bupsl cpecTB U METOJIOB HAyKH.

95.MeToabl HAYYHOTO MO3HAHUS

96.YpoBHM HAYYHOTO MO3HAHUS: IMIUPUIECKUIN 1 TEOPETUIECCKHIA.

97.001meHayuHble YMIUPUIECKUE METOABI TTO3HAHMSL.

98.0011eHayUHbIE TEOPETUUYECKUE METO bl TTO3HAHUSI.

99.00u1eHayYHbIEe METO/IbI, IPUMEHAEMbIE HA SMITUPUUECKOM U Ha TEOPETUYECKOM

YPOBHAX IMO3HAHUS.

100. Monenb cTpoeHHS COBPEMEHHOTO HAYYHOT'O 3HAHUS.
101. DTanbl U UICTOPUS PA3BUTHSI €ECTECTBO3HAHUSA.

102. EcrecTBeHHOHAy4HAasi KapTHUHA MUpA.

108. Bunbl 1 atpubyThl MaTepuu.

104. [IpocTpaHCTBO M Bpems.
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105. DopMBI IBHKCHUSI.

106. DHeprus.

107. Bunbl matepun.

108. BemiecTBo.

109. DneMeHTapHbIC YaCTHULIBI.
110. ATOMBL.

111. Monekybl.

112. ArperaTHple COCTOSIHUS BEILIECTBA.

113. duznyeckoe noJe.

114. OU3NYECKUI BaKyyM.

115. @yHIaMEHTAIIbHBIE B3aNMOICHCTBUS.

116. CTpyKTypHBIE YPOBHHM OpraHU3allMi MAaTEPUH.

117. Muxkpomup.
118. Makpomup.
119. Meramup.

120. Hayunas kaptunHa mupa.

121. PeBountonius B Hayke.

122. ApucToTeneBCcKas HayyHas PEBOJIOLHS .

123. HproTOHOBCKast Hay4Has pEBOTIOLUS

124. OWHIITETHOBCKAsl Hay4YHasi PEBOJIOLIHS.

125. OTKpBITHE OCHOBHBIX 3aKOHOB, (JOPMUPOBAHUE OCHOBHBIX MOHATUN U

IIPUHIIUIIOB €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

126. MexaHucTU4eCKasi KapTUHA MUPA.

127. DJIEKTpOMarHuTHasl KapTHHA MUpA.

128. KBaHTOBO-pENSTUBUCTCKHUE MPEICTABICHUSI.

129. [TpuHIMIIBI OTHOCUTENBHOCTH, CUMMETPHUU, HEOIPEICICHHOCTH,

COOTBETCTBUS, JIOTOJHUTEILHOCTH.
130. 3aKOHBI COXpAaHEHHUS; AMHAMUYECKUE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH B
pUpo/Ie.

131. 3aKOHBI COXPAHEHHS SHEPTUH B MAKPOCKOMUYECKUX MPOIIECCAX
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132. [TpuHIIMT BO3pacTaHus SHTPOIIHH.

133. CranmapTHas MOJCIb.
134. Konnenunnu coBpeMeHHON XUMUMU.
135. Y4eHune o0 cocTaBe BEIIECTBA.

136. CTpyKTypHast XUMHSL.

137. VYyeHne 0 XMMUYECKOM Mpoliecce.

138. OBOJIIOIIMOHHAST XUMUS.

139. ATOM KaK HCXOIHBIN YPOBEHb XUMUYECKOW OPTAHU3ALMN MAaTEPUU.

140. XHUMUYECKHI SIIEMEHT.

141. [Ieproanyeckuil 3aKOH U IepuoguYecKas cucrema aeMenTos J1.1.
Menneneesa.

142. XHUMUYECKOE COEUHEHHE.

143. XUMHUYECKasI CBA3b.

144. [ToHATHE MOJIEKYIIBL.

145. CKoOpOoCTH XUMUYECKHUX PEAKIIUI.

146. Karanus.

147. CocTosiHME XUMUYECKOTO PABHOBECHS M BIMSHAE HA HETO Pa3IMYHbIX

napametpoB. [Ipuanmn Jle-I1laTense.

148. SBnenue OMOKaTanv3a W Pa3BUTHE 3BOJIOLMOHHON XUMHH.

149. Bo3HuKHOBEHHE, 3BOJIOIMSA U CTPYKTypa BceneHHO.

150. OCHOBHBIE KOCMOJIOTHYECKHE MOJIEIIH.

151. BO3HUMKHOBEHHE U 3BOJIIOLUS 3BE3I.

152. Bo3HuKHOBeHHE, HBOIOLUS U CTPyKTypa COJIHEYHOM CHCTEMBI.

153. Ucrtopus 3emiu. ['eoxpoHosornyeckas mkana.

154. BO3HUKHOBEHHE U 3BOTIOLUS 3EMIIH.

155. Crpoenue 3emnu. @opMUpOBaHUE U 3BOJIOLNS BHYTPEHHUX U BHEUTHUX

000109CeK 3eMIIH:
d. 36MHOU KOPBI,
b. manTum,

C. sapa,
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d. rugpocdepsi,
e. aTtmocdephl,
f. Guocdepsr,

g. Hoocdepsl.

156. Camoopranuzanus XMuMHUYECKUX CUCTEM.

157. buocdepa. Ee popmupoBanue u 3BOITOIHSL.

158. Oco6eHHOCTH OMOJIOTHYECKOTO YPOBHS OpraHU3aIlii MaTepHHU.
159. IToHsTHE XU3HMU.

160. OTauuue KUBOro OT HEKUBOTO:

B BEIIECTBEHHOM,
CTPYKTYpHOM U
(GYHKIMOHATBLHOM ILIAHE.
161. [TpuHIMIIBI BOIONUHN, BOCIPOU3BOJICTBA M PA3BUTHUS KUBBIX CHCTEM.
162. MHoroo0pasue KUBbIX OPIraHU3MOB - OCHOBA OpraHu3alu 1
yCTOMYUBOCTH OHOChepbl
163. Camoopranuzaius B >KMBOW U HEXKUBOU MPUPOJIE.
164. Cunepreruxa.

165. [IpuHIUIBI yHUBEPCATHHOTO YBOTIOIIMOHU3MA.
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