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1. Ilesu ocBOeHUS AUCHUILINHbI

[ensmu nmpenogaBanust aucuUIUIMHBl  «KoHLenmu  COBPEMEHHOTO
€CTECTBO3HAHUS» SIBIISIOTCS:
- (¢opMHpOBaHHE Yy CTYJECHTOB COBPEMEHHOW €CTECTBEHHOHAyYHOU

KapTUHBI MUPA, YTO CIIOCOOCTBYET CO3JaHUIO0 HAYYHOTO MUPOBO33PEHUS;

- YCBOCHME BAaXHEUIIINX KOHLIEIIUN COBPEMEHHOIO €CTECTBO3HAHUSI;

- 3HAKOMCTBO C MCTOpPHEH CTAHOBJICHUS €CTECTBO3HAHMS M, OCOOECHHO, CO
CKa4KaMU B €T0 Pa3BUTHH;

- TIOBBIIIEHUE OOIIEHAYYHOTO U OOMIEKYIHTYPHOTO YPOBHS CTYICHTOB.

2. MecTo nucuuiuiaabl B ctpykrype OOII

JucnummHa «KoHnenmuu coBpeMeHHOro ectectBo3Hanus» (b1.B.13)
BKJIFOUECHA B YacTh, POPMUPYEMYIO yUYaCTHUKAMHU OOpa30BaTEIIbHBIX OTHOIICHUH,
broka 1 «ucuuniuasl (Momynu)» ydeOHoro maHa OOIIl GakanaBpuata 1O
HampaBiaeHuto 09.03.03 [lpuknagnas wuHboOpMmaTHKa, NPOGUIO0 MOATOTOBKU
«IIpuknannas uapopmaTuka B skoHOMUKe». Ha ee uzydenue orBoautcs 72 yaca.
CornacHo yueOHOMY IJIaHY HAMpaBJICHUs U MPOGUITIO MOATOTOBKU JIAHHBIN KypC B
YETBEPTOM CEMECTPE 3aKaHYMBAETCS 3aU4ETOM.

Hucrummaa  «KoHuenuuu  COBPEMEHHOTO  €CTECTBO3HAHUS»  MMEET
MHUPOBO33PEHUYECKUI XapakTep, CIOCOOCTBYs, BMECTE C TeM, Ooisiee TiIyOoKOMYy
YCBOCHHIO TakuX JucHHIUIMH, Kak «Mcropus», «Kynbrypa peunm». JlaHHas

JUCUUIUIMHA OyAET UCIOIb30BaHA MPU U3YYEHUH TUCUUTLTMHBI «Dunocodusiy.

3. Pe3yJILTaT]>I Oﬁy‘leHl/lﬂ o ATMCUMIIJINHE

Kon u Kon n HauMeHOBaHHMe HHAMKATOPA PesynbTathl 00yyeHus
HaHMeHOBaHUe | (MHAMKATOPOB) JOCTHKEHUs KOMIIeTeHIUU
KOMIeTeHIINH

YK-1 1.1 _B.YK-1. Ananusupyer 3amady, BBIICTAS | 3HATD:

Criocoben ee 0OaszoBele cocraBistrone. OCylmecTBIsIET | - OCHOBBI (PUIOCO(CKUX 3HAHMH,

OCYILECTBIISTD JEKOMITIO3HLIUIO 3a]1a4H. UCHONb3yeMble A1 (OPMHUPOBAHUS

MIOUCK, 2.1 B.YK-1. HaxomuT ¥  KpUTHYECKH | MUPOBO33PEHHUS,;

KPUTHYECKUH aHaMM3UpyeT HHQPOPMAIUIO, HEOOXOIUMYIO | YMeThb:

aHaM3 W CHHTE3 | JUIS PELICHUS IOCTABICHHOMN 3a/1a4H. — aHAJIN3UPOBATh 33/1a4M, BBLACIIS

UHQOpMAIIH, 3.1_ B.YK-1. PaccmarpuBaeT pa3iu4HbIe | ee 0a30BBIC COCTABISIONINE;

NPUMEHSATh BapHaHThl pEIIeHHs 3aJa4d, OILEHWBas HUX | — OCYIIECTBIATH JIEKOMIIO3HIIUIO

CHCTEMHBIi1 JOCTOMHCTBA M HEIOCTaTKH. 3aJa4,

OAXO0J s | 4.1_ B.YK-1. I'pamoTHO, J10THYHO, - pedepupoBaTb TEMaTHUYECKYIO

perieHus apryMEHTUPOBaHO (POpPMUpPYET COOCTBEHHbIC | JIMTEpaTypy W  BBICTYNaThb €

MOCTaBJICHHBIX CYXII€HHS U OLICHKH. JOKJIalaMH.

3a1a4 Otnnuaer (hakTh oT MHEHMH, | Bragerb:  HaBblKaMu  aHaIM3a
WHTEpIIpeTannii, OHIeHOK ®  T.J. B | 33Jla4d C BBIJCICHHEM €€ 0a30BbIX
paccyXaeHusxX JIPYTHX YYaCTHUKOB | COCTABJIAIONINX, HaBBIKAMU PaOOTHI
JESTENBHOCTH. ¢ wuHpopMamMend U3 Ppa3NUYHBIX
5.1  B.YK-1. Ompenenser ©u OICHUBAET | HCTOYHHUKOB, HaBBIKAMH
MPaKTUYEeCKUE  MOCIEJCTBUS  BO3MOXHBIX | (hOpMHUpOBaHUS COOCTBEHHBIX
peLIeHHH 3a/1a4H. CYyXIEHHMH M OIEHOK B o0yacTu

€CTECTBO3HAHUSI.
IK-1. 1.1 _B.IIK-1. I'paMOTHO HCTIOIB3YET 3HaTh:
Cnioco6HOCTh MH(OPMAITHIO 0: BOZMOYKHOCTSAX - OCHOBBI (QHIOCO(CKHX 3HAHUM,




MPOBOJIUTH
oOcrnenoBaHue
OpraHu3alni,
BBISIBJISTh
nH()OpPMAITHOHHBIE
MOTPEOHOCTH
MOJIb30BaTENEN,
¢dbopMupoBaTh
TpeOOBaHMS K
MHPOPMAaITMOHHOH
CUCTEME.

CYILIECTBYIOIIEH TPOrPaMMHO-TEXHUYECKON
ApPXUTEKTYPBI; BO3MOYKHOCTSIX COBPEMEHHBIX
U TIEPCTIEKTUBHBIX CPEACTB pa3padOTKH
MIPOrPaMMHBIX MPOTYKTOB, TEXHUUECKUX
CPEACTB; METOJIOJIOTHAX Pa3paboTKH
IIPOTPAMMHOI'0 00ECIICUEHHST U TEXHOJIOTHX
MIPOrpaMMHUPOBAHUS; METOAOIOTHSIX U
TEXHOJIOTHAX IPOEKTUPOBAHUS U
HCIOJb30BaHMs 0a3 JTaHHBIX; BO3MOKHOCTSIX
tunosoit UC; nmpeameTHOit 001acti
ABTOMAaTHU3allMU; HTHCTPYMEHTAX U METO1aX
BBISIBJICHUS TPEOOBaHUHN; TEXHOJIOTHIX
MEKJIMYHOCTHOM U FPYIIIOBOM
KOMMYHHKAIIUY B IEJIOBOM B3aUMOJICHCTBHH;
ApXUTEKTYpE, YCTPOUCTBE U
(YHKINOHUPOBAHUHN BBIYHUCIUTEIIBHBIX
CHCTEM; OCHOBaX COBPEMEHHBIX
OTIEepaIOHHBIX CUCTEM; OCHOBAX
COBPEMEHHBIX CHCTEM yIpaBlieHUsI Oazamu
JIAHHBIX; YCTPOHCTBE U (PYHKIIMOHUPOBAHUH
coBpeMeHHBIX VIC; COBpeMEHHBIX CTaHAapTax
UHGOPMALMOHHOTO B3aMMOJICHCTBUS CUCTEM;
MIPOTPaMMHBIX CPEACTBaX U miuardopmax
HHGPACTPYKTYPhl HH(POPMALIMOHHBIX
TEXHOJIOTUI OpraHu3aluii; COBpEMEHHBIX
MIOAX0JaxX M CTaHAAapTaX aBTOMAaTU3alluu
opranuzanuu (Hanpumep, CRM, MRP, ERP,
ITIL, ITSM); ucrounukax uadopMamy,
He0o0X0MMOH 1715t podecCHoHaTbHON
JeSITeIbHOCTH; COBPEMEHHOM OTEUECTBEHHOM
1 3apyOeKHOM OTIBITE B TPOPECCHOHANTBHON
JESATENBHOCTH; OCHOBaX OPraHHU3ALAN
IPOU3BOACTBA.

2.1 B.IIK-1. IlpoBoauT aHaIN3 UCIIOTHEHIS
TpeOOoBaHM.

3.1 B.IIK-1. BeipabaTsiBaeT BapuaHTHI
peanu3anuu TpeOOBaHUIl; IPOBOJUT OLIEHKY U
000CHOBaHUE PEKOMEH]TYEMBIX PEIICHUH.

4.1 B.IIK-1. OcymiecTBasieT KOMMYHHUKAITAN
C 3aMHTEPECOBAHHBIMH CTOPOHAMMU;
AHAJIM3UPYET UCXOIHYIO JIOKYMEHTAIHIO;
pa3pabaTbiBaeT JOKYMEHTHI.

5.1 B.IIK-1. AHanu3upyeT BO3MOKHOCTH
peanuzanuy TpeOOBaHUH K IPOrPaMMHOMY
00ecneyeHnIo; OLIEHUBAET BpEMEHa U
TPYJOE€MKOCTh pean3alnuy TpeOOBaHUH K
MIPOrpaMMHOMY OOECIIEYEHHUIO; COTIacyeT
TpeOOBaHUS K MPOTPAMMHOMY O0ECTIEUEHUIO
C 3aMHTEPECOBAHHBIMU CTOPOHAMU;
OLIEHMBAET U COIJIacyeT CPOKH BBIIOJTHEHHS
[TOCTABJICHHBIX 33]1a4.

6.1 B.IIK-1. CobupaeT maHHbIE O 3ampocax u
MOTPEOHOCTSIX 3aKa34rKa IPUMEHUTEIHHO K
tunosoit UC; nokymeHTHpyeT cOOpaHHbIE
JTaHHBIE B COOTBETCTBUU C PETIAMEHTaMHU
OpraHH3alNY.

UCTIONB3yeMble s (OPMHUPOBAHUS
MHUPOBO33PEHUS;

Ymern:

— IEPEOCMBICIINBATh HAKOIIJICHHBIN
OTIBIT B 00JTACTH €CTECTBO3HAHUS HA
OCHOBE HOBBIX HayYHBIX (DaKTOB.
Baapern:

- MOHATUHHBIM anmnapaToM
COBPEMEHHOM HAyYHOM KapTUHBI
MHpa.

IK-5.

1.1 B.IIK-S. I'pamoTHO UCIIOJIb3YET

3HATDB:




CnocoOHOCTE
MOJIETUPOBATh
MPUKJIaTHBIC
(6buznec)
IIPOIIECCHI
PEIMETHYIO
001aCTh.

HHPOPMALIUIO O: BOBMOKHOCTSIX TUoBoi UC;
[IPEIMETHON obyjacTu  aBTOMaTH3alluy;
WHCTPYMEHTAaX M METOJaX MOJAEIHUPOBaHUI
OM3HEC-TIPOLIECCOB;  OCHOBaxX  yMpPaBICHHUS
OpTaHU3allMOHHBIMU N3MEHEHUSIMY;
TEXHOJOTMH MEXJIHYHOCTHOW W TPYyNIIOBOU
KOMMYHHKAIIUM B JIEJIOBOM B3aUMOJICHCTBUH,

OCHOBaxX KOH(IMKTOJIOTMH; apXHUTEKTYpe,
yCTpOiicTBE " (hyHKITMOHUPOBAaHUHT
BBIYHUCITUTEIILHBIX CHUCTEM; OCHOBax
COBPEMEHHBIX  OINEpAllMOHHBIX  CHCTEM;
OCHOBaX COBPEMEHHBIX CHCTEM YIIPABICHUSA
Oazamu JTAHHBIX; YCTpOCTBE u
¢yHKUMOHMpOBaHUM  coBpeMeHHbIX  UC;
COBPEMEHHBIX CTaHIapTax

HH(POPMAITHOHHOTO B3aMMOJICHCTBUSI CHCTEM;
MPOrPpaMMHBIX CpPEeACTBaX U IuaTdhopMax
UHPPACTPYKTYPHI “H(OPMAITMOHHBIX
TEXHOJIOTMM  OpraHu3aluid; COBPEMEHHBIX
moAXxodax W CTaHJapTax aBTOMAaTHU3AIUH
opranuzanuu (Hanpumep, CRM, MRP, ERP,
ITIL, ITSM); ocHOBaX TEOpHUH CHUCTEM W
CHCTEMHOTO aHAJIN3a; METOAUKAX OIMCAHUSI U
MO/JICJIUPOBAHHS OM3HECTIPOIIECCOB,
CpencTBax MOJICTHPOBAHHS OuzHec-
MPOIIECCOB; CHCTEMaX KIACCU(PUKAIUN |
KOJIUpOBaHMsI WH(pOpPMAIMKM, B TOM YHUCIE
MIPUCBOCHUHU KOJOB JIOKyMEHTaM i
JJIEeMEHTaM  CIIPaBOYHHKOB;  OTPacIleBOM
HOPMATUBHOM TEXHUYECKOW JOKYMEHTAallUH;
HMCTOYHHUKAX MH(POPMAIMK, HEOOXOUMOM ISt
npoeccnoHaIbHON JIeATEIIbHOCTH;
COBPEMEHHOM OTEYECTBEHHOM U 3apyOeKHOM
OMBITe B MPO(ECCHOHAIBHON JEATSIIbHOCTH;
(hOpMUPOBaHUU W MEXaHU3MaX PHIHOYHBIX

MPOLIECCOB OpraHu3aluy; OCHOBax
YIPABJICHHUsST TOPrOBJIEH, IOCTaBKaMu U
3aracaMu; OCHOBAax OpraHu3aiuu
MIPOU3BOJCTBA; OCHOBAax yIpaBlICHUS
B3aUMOOTHOLICHUSAMH C  KIMGHTAaMH H
3akazynkamu  (CRM); ocHOBax TeopHH

YIPaBJICHUS; COBPEMEHHBIX WUHCTPYMEHTaX U
METOJaX YIPABJICHHSI OpPraHU3alUed, B TOM
YHUCJIE METOJIax MJIAHUPOBAHUS AESATEIbHOCTH,
pacnpeneneHus MOPYUYEHHU, KOHTPOJIS
HCITOJTHCHMS, MPUHATHUS peLIeHui;
METOJIOJIOTUAX BEACHUS JIOKYMEHTOO00pOTa B
OpraHu3alusIXx; HWHCTPYMEHTaAX U METOJax
ONpeAcIeHUS (hMHAHCOBBIX H
MPOU3BOJICTBEHHBIX TTOKa3aTeIeH
JIeATEIILHOCTH OpraHu3alnii; OCHOBax
OpraHU3allMOHHOM JIMArHOCTHKH; OCHOBaxX
PEUHKUHUPHUHTA OHM3HEC-TIPOIIECCOB
OpraHu3aluy; TEXHOJOTUSIX TMOATOTOBKH U
MPOBEJICHUS TTPE3CHTAIIUH.

2.1 B.JIK-5. IlpoBoguT aHKETHPOBAHUE,
VHTEPBBIOMPOBAHNE; AHATU3UPYET HCXOTHYIO

- OCHOBHEIE KOHIIETIITIHN
€CTECTBCHHBIX HayK u
MaTeMaTHKHU, CBSI3aHHBIE c
NPUKIATHON MaTEMAaTHUKOW U
nH()OpPMATUKOM.

YMmeTn:

- IPpUMCHATH METOAbI

€CTCCTBCHHBIX HAaYK U MAaTEMAaTUKU
A1 MMOCTPOCHHUA MATCMATHYCCKHUX
MOI[GJ'IGI‘/'I nopu pelICeHUM 3aJad B

obmactn npodeccruoHaIbLHON
JICSITETIbHOCTH.

Ymersn:

—  TPUMEHATh HA  TIPaKTHKE
MaTeMaTHYECKHEe  METOIBI  JUIs
pa3paboTku u peanuzanuu

AITOPUTMOB PCIICHUA MPUKIAAHBIX
3aJad.

Baagern:

- METO0JIOTHUECKUMHU
MIPUHIIATIAMHU COBPEMEHHOTO
€CTECTBO3HAHMUS.




JOKYMEHTAIMIO; MPOBOJUT  IPE3CHTALINY;
aHaM3HupyeT (PYHKIMOHAIBHBIE Pa3pPbIBBL

3.1 B.IIK-5. CobupaeT UCXOMHBIC NAaHHEBIE Yy
3aKa3uuKa; pa3pabaThiBaeT MOJETU OH3Hec-
MPOIIECCOB; COTJIACYET C 3aKa3YMKOM MOJIEIH
OM3HEC-TIPOIECCOB; YTBEPXKIACT Y 3aKa3yHhKa
MOJieId  OM3HEC-TIPOLIECCOB;  AHANMU3UPYET
(hYHKITMOHABHBIC Pa3phIBEI U KOPPEKTHUPYET
Ha OTOW OCHOBE CYIIECTBYIOIIME MOJCTH
OM3HEC-TIPOIIECCOB; COTNIACYET € 3aKa3UYHMKOM
npenjaracMble HM3MCHEHUS; YTBEPXKIAET Y

3aKa34yMuKa 1npeajiaraCMbliC UI3MCHCHN .

4. CTpyKTypa UM coepKaHue TUCUUIIIMHbI

OO6mrast  TPpymOEMKOCTh  TUCHUIUIMHBI  «KOHIEMIIUM  COBPEMEHHOTO
€CTECTBO3HAHM» COCTABJISIET 2 3aUE€THBIX €IMHUII, /2 Jaca.
Bunsbi yueOHoi#i padoThI, BKJIIOYas
CaMOCTOSITeIbHYI0 pa00Ty CTyI€HTOB Dopmbl
g U TPYAOEMKOCTbH (B Yacax) TeKYyIero
o 5 Ip.3ausiTHs KOHTPOJIsI
Ne Pasen § § 2 = . ycneBaeMocTu (no
Helenam
n/n MUCHUILIMHBI z = = = o L & & A = cemecmpa)
Cls|Z |2 E222|8 |8 v
s | 2 E 3| == o| & = ®opmbl
= | 5 SE 2E gf Z | mpomexyrounoii
g é. = aTTecTauuu (no
cemecmpam)

1 Jlexnus 1. 4 1 2 2 Ormpoc, npoBepka
XapakTtep 3HaAHUHI JIOMAaIHEro
U NIPEJICTABICHUN O 3a/1aHMsL.

MHPE B MOXY
paHHUX
[ABWIN3AIIUHA.

2. Jlexkuus 2. 4 | 2 2 2 Omnpoc, nposepka
Hayunblie mkosbt JOMAIITHET O
AHTUYHOCTH 3a/1aHMUsL.

3. Jlexkuus 3. 4 | 3 2 2 Omnpoc, mpoBepka
[IpoTuBocTosiHME JIOMAIIHETO
HAYKH U PEJIUTUU B 3aJaHusl.
Cpennue Beka

4. Jlexknus 4. 4 | 4 2 2 Ormpoc, nmpoBepka
dopmupoBaHue JIOMAIIHETO
OCHOB 3a7aHusl.
COBPEMEHHOM
HAYKH

5. Jleknus S. 4 | 5 2 2 Omnpoc, nposepka
Kiaccnuecknit JIOMAIITHETO
JTal 3a7aHus.
€CTECTBO3HAHUS

66 Jleknus 6. 4 | 6 2 2 Omnpoc, nposepka
Hauano kpymenus JIOMAIIHEro




MEXaHUCTUYECKON
KapTUHBI MUpA.
[ToneBas kapTuHa

3aaHuUsl.

MUpa

7. Jlexkmusn 7. 7 Ompoc, nmpoBepka
KBanToBbIE JOMAaIIHETO
MIpe/ICTaBICHHUS. 3a/1aHusl.
IIpupona
MHUKpPOMHPA.

8. Jlekuus 8. 8 Omnpoc, npoBepka
Teopus JTIOMAIITHET O
OTHOCUTEIbHOCTH 3a/IaHMsL.

9. Jlexuus 9. 9 Omnpoc, npoBepka
DneMeHTapHbIe JIOMAIIIHETO
YaCTHUIIbI u 3a/1aHusl.
(dbyHIaMeHTaIbHBIE
B3aMMO/ICIICTBUSI.

10 Jlexknus 10. 10 Ormpoc, nmpoBepka
Konuenmun JIOMAIITHETO
caMOOpraHu3aIHH. 3a/IaHMUsl.
CunepreTuka

11 Jlexnus 11. 11 Ormpoc, nmpoBepka
OO6mass  HayuHas JIOMAIITHETO
KapTUHA MHpA. 3a/IaHMsL.

12 Jlexuus 12 12 Omnpoc, npoBepka
OO6m1as kapTuHa JIOMAIITHETO
Bcenennoti. 3a/1aHusl.
DBoIIOIUS 3BE3]1

13 Jlexkuus 13. 13 Omnpoc, npoBepka
Kocmonornyeckue JIOMAIITHETO
MOJIeNIN 3a/1aHMUsL.
Bcenennon

14 Jlexnusn 14. 14 Ormpoc, nmpoBepka
boub110i B3pEIB U JOMAaIIHero
TanbpHenmas 3aJ]aHMsl.
HBOJTIOLIHS
Bcenennon

15 Jleknus 15 15 Omnpoc, nposepka
[TnanerapHbie JOMAIITHET O
MIPEANOCHIIKA 3a/laHusl.
3apOKICHUS U
Pa3BUTHUS KUZHU
Konnenuuu
BO3HUKHOBEHUS
YKW3HU Ha 3eMJIe.

16 Jlekunus 16 16 Omnpoc, nposepka
CrpykTypHbIE JIOMAIIHET O
YPOBHU JKUBOU 3a/laHusl.
MaTEepPHH.

Konuenmumn
CYITHOCTH KH3HU
IIpome:xxyTOouHas 3auver.




arrecranmus
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Conep:xxanne IMCIUATIIAHBI
TeMbl 1 KpaTKOe COEepPKAHUE JIEKIMI

Jlexyus Nol

Xapaxkmep 3uanuti u npeocmaegieHuti 0 Mupe 8 IN0Xy paHHUX YUSUIU3AYUI.
OFpOMHBIfI o MpOAOIZKUTCIBHOCTU MNCPHUOA HAKOIIJICHHA MO3HAHUHA M HaBBIKOB IMPUBCII K
(GbopMHUpPOBaHHUIO TIEPBOHAYATIBHBIX MpeAcTaBieHU o mMupe. K Havamy 1 Teic. 10 H.3. ObUIH
HAKOIUICHbI 3HAYWUTCIIBHBIC IIO3HAHUA B CTPOHUTCIBCTBC, 3CMJICIIOJIB30BAHUH, CKOTOBOACTBC,
TAKXE IMOABHUIINCH IIEPBOHAYAIBHBIC CBEACHHA B AaCTPOHOMUHU, MATECMATHKE, XUMHUH. O,Z[HaKO BCiA
9Ta COBOKYITHOCTbH 3HAHUU HE MOKET paccMaTpuBaTbCA KaK Ha4daJl0O HAyKH, T.K. IJII HCC HC
BBIITOJIHEHBI ~ BayKHEHIIINE YCPTbl HAYYHOI'O 3HAaHUA: CHCTCMHOCTB, pPalHOHAJIBHOCTD,

JI0Ka3aTeIbHOCTh U (PYyHAAMEHTAILHOCTD.
Jlexyus 2

Haytmbze WKOJIbl aHMU4YHoCmu.

Haugano ¢opmupoBanus nHayku ortHocutTcess K VI B. 1o H.D. BuepBeie B ucropum
UBWIN3ALUN BO3HUKIIM Hay4HbIE IIKOJIbI, IPEACTAaBUTENIN KOTOPBIX B3aMEH MH(OIOIHMYECKHX
IIPEJICTaBICHUA JPEBHOCTH CTaJM 3a/laBaThCs BOMPOCOM OOBSICHEHHS NMPUYUH MPOUCXOISAIINX
apneHuid. IlepBpiMH HayuyHbIMM wHIKoJamMM Obuim  Muerckas (QPasiec, AHaKCUMaHID,
AHakcumeH, Amnakcarop, I'epaxnur), Adunckas (Cokpar, Ilmaton, Apucrorens),
Anexcannpuiickas (EBknmupa, Apxumen, OparocdeH). BO3HUKIO aTOMHCTHYECKOE Y4YEHHE
(Jleekunm, Jlemokput). B rpeko-pumckuii nepuoa Bo3HUKIO yueHue Ilromemes o
TeOLEHTPHUECKON CUCTEME MUpa.

Jexyus 3

Ilpomusocmosnue nayxku u peaueuu 6 Cpeonue exa
B cpennuk Beka JyxOBHas jKM3Hb OOLIECTBA HAXOJWJIACh IOJ BIAcTbiO LEpKBH. Poib
HayKH CBOJMJIACh K OOOCHOBAaHHUIO IIEPKOBHBIX JIOrMaToB. PaciBeranu Takue OTpaciu 3HaHUS,
KAaK alXuMus, CXOJIacTHKa, Marusa. Hecmorps Ha 3TO, B HeApax HaHHBIX  HallpaBIECHUU
BBI3PEBANIM TAaKHE€ HAYKHM, KaK XMMHS, JIOTMKA, MaTeMaTHKa. EBpornennsl NO3HAKOMWINCH C
aHTUYHOM HayKoH Osiarogaps cBs3siM co ctpaHamu bimmknero Boctoka. B snoxy Bozpoxnenus
Hay4YHOE 3HAHUE HAYMHAET NpeodIafaTh HaJl PEIUTHO3HBIM.

Jexyus 4

Dopmuposanue 0CHO8 COBPEMEHHOU HAVKUL.

OcCHOBBI COBPEMEHHOM HayKu 3akiaabiBaroTca B 16-17 BB. OcHOBarenem HOBOU
dbunocodun sBuncs P.[Jexapt. B Tpynax ['anunes u Kemiepa 3akiaibiBatoTCst HOBbIE MOIXOIBI K
¢u3uKe U acCTpOHOMHUH, OCHOBaHHbIE Ha MaTeMaTuke. [locTpoeHue KapTHHBI MHpa 3aBEpIIMI
Heroton. VImeHHO OH chopMynnpoBall OCHOBHBIE TOJIOKEHHS O BceneHHOHM, mpocTpaHCTBe,
BPEMEHM U MaTepuu. A €ro Tpu 3aKOHa BMECTE€ C 3aKOHOM BCEMHMPHOIO TATOTEHUS CTald
MaTeMaTU4eCKO OCHOBOW (PU3UKHU U aCTPOHOMHUH.

Jlekyus 5

Knaccuueckuii sman ecmecmeo3nanus
BpemeHnHble paMKH KJIaCCMYECKOI0 3Tala ecTeCTBO3HaHusA — KoHel 17 — konen 19 BB. B
OCHOBE KJIACCUYECKOW KapTHUHBI MUpA JIeKAT MPEACTaBIECHUS U MPUHIIUIIBI, CHOPMYITUPOBAHHBIE
Heioronom. B ykazaHHBI nepuoa MpoUCXOAUT OypHOE pa3BUTHE MaTeMaTHKH U (PU3MKH.
[TpoucxoauT CTaHOBJIEHHE XMMHUHU KaK CaMOCTOATEIbHOW HayKu. BO3HHKAIOT 3BOJIIOLIMOHHBIE




UJCH B TaKMX HAayKaX, KaK T€OJIOTHsI, OMOIOT s, MUHEPAIOr s, aneoHToorus. [lapamiensHo ¢
pa3BUTHEM HayKH (POPMHUPYETCS METOJOJIOTHS KJIACCHYECKOTO ECTECTBO3HAHMS, B OCHOBE
KOTOPOM JICKHT JIAIJIACOBCKOE MTOHMMaHUE TPUUUHHOCTH.

Jlexyus 6
Hauano kpywenusa mexanucmuueckou kapmunol mupa. Ilonesas kxapmuna
mupa.

Mexanuctuyeckas KapThHAa MHpa, co3laHHas B 17-19 BB. crana paspymiarbes MO
BO3/ICIICTBEM HOBBIX OTKPBHITUH. BbIJI0 0OHApYKEHO sIBI€HUE 3JIEKTPOMAarHeTu3mMa, KOTopoe He
YKJIAJbIBAJIOCH B MEXAHUCTUYECKHE NPUHIMIBI U 3aKOHbI HploToHa. B3aMeH MOHSATHS CUIIBI,
JENCTBYIONIEH MIHOBEHHO Ha JIIOOBIE PACCTOSHUS U Yepe3 MyCTOTY, NPUIIUIO TOHUMaHUE MOJIs
KaK Cpelbl, uYepe3 KOTOPYI0 B3aUMOJCHCTBUS TNEPENaloTCs Ha OCHOBE MPUHIUIIA
«OMM3KOACHCTBUS» € KOHEUHOM CKOpoCcThbio. (OCHOBHBIE B3aUMOJICHCTBUSL B  IIOJIE
OCYIIECTBIISIIOTCS C MOMOIIBIO PACHPOCTPAHEHUSI BOJH. DJIEKTPOMArHUTHBIE B3aUMOJICUCTBUS
OMMCHIBAIOTCA He 3akoHamMH HbroToHa, a ypaBHeHussMu MakcBesia.

Jexyus 1

Keanmoswvie npeocmasnenus. llpupooa mukpomupa.

PeBomonimonnsupytomiee BiIMsHUE Ha (QHU3UKY OKa3alo OTKpbiTHe Makca Ilmanka,
CBSI3aHHOE C TEM, 4YTO JHEpPrus H3Jy4daeTcs HE HENpPEpbIBHO, a HEOOJbIIUMH MOPLUIMHU
(kBaHTamMH). OJTO OTKpBITUE IPUBEJIO K CTAHOBJICHHIO KBAaHTOBOM MEXaHUKH, SIBISIOLIEHCS
OCHOBOM M3y4eHHMs MHUKpoMupa. MukpoMup o001agaeT OCOOEHHOCTSIMH, KOTOpBIE PpE3KO
OTJIMYAIOT €ro OT OOBIYHOIO T.€. Makpomupa. OCO3HAaHUE ATOrO MPUBEIO K HEKIACCUYECKOMY
€CTECTBO3HAHUIO, OCHOBOM KOTOpOro SBJISIETCS HHOE (BEPOSATHOCTHOE) IIOHUMaHME
IIPUYMHHOCTH. BO3HMKIIa HOBAsi METONOJIOT U, OTJIIMYHASL OT KJIAaCCU4YECKOM. B Hell He oka3aioch

MECTa IPUHLUITY PEAYKIIMOHU3MA U IIPUHIUITY PA3ACICHUA CY6I>6KTa H 00BEKTA.

Jexyus 8

T€0p1/l}1 OMHOCUMETBbHOCMU.

Bo3nukmas B mepBoil derBeptd 20 B. Teopus OTHOCUTENBHOCTH A. OHHIITEHHa
OCHOBaHa Ha JBYX IIOCTyJaTax: IOCTYJIaT€é OTHOCUTEIIBHOCTM M IIOCTYJIaTE€ IOCTOSHCTBA
CKOPOCTH CB€Ta. JTa TEOpHsl OINPOKUHYJAa TPUBBIUHBIE MPEACTABICHUS O IPOCTPAHCTBE,
BPEMEHM U MaTepuu. B cnenuanbHON TEOpUHM OTHOCUTENIBHOCTH OTPULIAETCS M30JIMPOBAHHOCTD
IIPOCTPAHCTBA U BPEMEHU U UX HE3aBUCHUMOCTD JIPYT O] Jpyra U yCTaHABJIMBAETCS HEpa3phIBHAS
CBA3b IIPOCTPAHCTBA U BpPEMEHM B paMmkax 3+1 MepHOro mnpoCTPaHCTBEHHO-BPEMEHHOIO
KOHTHHYyMa, KOTOpPBIA OIKUCBIBaeTCA TreoMeTpued MuHkKoBckoro. B o0uieit  Teopuu
OTHOCHUTEJIbHOCTH  BBOJMTCS  €II€ OJHA BaKHeWIas XapakTepuCTHKa  (PU3NYECKOTO
IPOCTPAaHCTBA — €r0  HMCKPUBIEHHOCTb, KOTOpas OOBSCHSETCS HEPaBHOMEPHOCTHIO
pactipeneneHust Mmarepuu. O01as Teoprs OTHOCUTENBHOCTH TPAKTYET IPABUTAIMIO HE KaK CHITY,
a KaKk KpUBHU3HY IIPOCTPAHCTBA.

Jexyus 9

Qﬂemeymaprle yacmuysvl u (j)deameHmanbeze 63AUMOO0eUCMBUSL.

B nauvane 20 B. (¢U3MKM CUMTAM, YTO OCHOBHBIE «KHPIUYUKHA MHPO3JAHUSI) YKe
OTKPBITHI (3JIEKTPOH, MPOTOH, HEUTPOH, (HoTOH). OnHAKO OOHApYKEHUE HOBBIX 3JIE€MEHTAPHBIX
qacTull (C MOMOILBIO YCKOPHUTENEH) pa3pylIio 3TH WIUIIO3UMM. B Hacrosmiee BpeMms 4HCIIO
arieMeHTapHbIX yactul npubmmkaercs kK 400. OgHako QyHIaMeHTaIbHBIX B3aUMOJIEHCTBUN K
HACTOALEMY BPEMEHH M3BECTHO BCETO YETHIPE: IPaBUTALIMOHHOE, 3JIEKTPOMAarHUTHOE, CUJIBHOE,
cnaboe. [1pu BRICOKMX SHEPTHIX B3aUMOJEHCTBUS 00bEIUHSIIOTCS

Jlexyus 10



KOHL;@I’ZI/;MM camoopeaHusayuu. CuHepeemuKa.

CuHepreTuka — MEXKIUCHUIUIMHAPHOE HAYYHOE HAIpaBJICHUE, BO3HUKIIEE Ha CTHIKE
TaKUX HayK, Kak (¢usmka, Xxumus, Ouonorus. Ee mpenMerom sBIsSETCS H3ydeHUE SIBIICHUS
caMOOpraHu3anuu. SIBJICHUS caMOOpraHU3alMK B JKHBOW Mpupojae (GopManbHO HAXOMATCS B
MPOTUBOPEYMH CO BTOPHIM HadanoM TepmoauHamuku. Omnako ¢usuk OpHer Ilpenunrep
OOBSICHWII, UTO BCE JICJIO B TOM, YTO KMBBIC CUCTEMBI SIBJISIOTCS OTKPBITBIMH, T.K. U3BJICKAIOT U3
OKPYKArOIIeH CpeJibl BEIIEeCTBO, SHEPTHI0 U HH(pOopMaIuio. JpyruMu OTIUYUTEIFHBIMA YepTaMHU
CaMOOPTaHU3YIOIIUXCSA CHUCTEM SBJSIOTCS HEPAaBHOBECHOCTh M HenuHeHHOoCcTh. B 20 Beke
pa3M4YHbIC pa3/eibl CHHEPTeTHKU NOMyYWIn HauOombinee pa3putue B Tpynax WM. Ilpuroxuna,
I'. Xakena u M. Diirena.

Jlexyus 11

Obwas HayuHas KapmuHa Mupa
OnHoil M3 BaXHEMIIMX 3a/lad HAyKW SIBJISIETCS CO3JaHUE HAy4YHOM KapTUHBI MUpAa.
Oduznyeckas KapTUHA MUPA, BO3HUKINASA B paMKax HauOojee pa3BUTONW €CTECTBEHHOW HAayKu —
(¢u3uKN, TPAKTyeT pEalbHbII MHUpP KaK COCTOSIIMKA M3 TPEX — MaKpOMHpa, MHKpOMHpa U
Meramupa. Kaxaplii U3 3THX TpexX MHUPOB OO0JaJaeT CBOMMH OCOOCHHOCTSIMH U JOIYyCKaeT
OIpe/ieNieHHbIE CIOCOObI IMO3HAHUS M COOTBETCTBYIOLIYIO MeTojosioruio. B uacTtHocTH, B
KQ)XJIOM U3 HUX €CTh CBOI TUIIMYHBII TEMIT BpEMEHU U OIPEJEIICHHAs «CTpesia BpeMeHu». Ecnu
3a OCHOBY IpPOCTPAaHCTBEHHOW CTPYKTYpbl B35ITh €€ pa3Mep, TO BO3HUKAET «CTPYKTYPHO-
MaciiTabHas HepapXus», B KOTOPOW HAUMEHBIIMMHU SIBISIOTCS COCTaBHBIE YacTH aTOMOB, a
HauOoubiien — Bes Beenennas (Meraranaktuka). [Ipu aTom camoe 0oJibIlioe MpeBhIIIaeT caMoe
ManeHbkoe Ha 42 mopsaka. HecmoTpst Ha pasznuuus, Makpo-, MUKPO- M MEramup o0pasyroT

LIEJIOCTHOE €AMHCTBO, KOTOPOE U MPEACTaBIsAET COOON peabHbIM MUp.

Jlexyusn 12

Obwas kapmuna Bcenennoti. Jeonoyus 36e30.

OcHOBHBIM 00BEKTOM BceneHHOW SABIAIOTCS 3Be3[bl U UX CKOIUIGHUS — TaJIAKTUKU.
[lepBast xapakTepHas OCOOCHHOCTh OOBEKTOB MeraMupa — OTrPOMHBIC paccTosHus. Jlis
U3MEPEHUs] PACCTOSHUM MeXJIy OOBbeKTaMH MeraMmupa HCHOJb3yeTcss ocolas eluHulla —
CBETOBOW T'OJI, T.€. PACCTOSIHUE, KOTOPOE CBET MPOXOIUT B TEUEHUE OJHOTO TOJIa.

PoxxaeHue 3Be3bl MOXKHO ONMcaTh IO cClefyrouled cxeme. BHauane mpoucxomut
C)KaTHe Ta3oNbUIEBOM TYMaHHOCTH, 4YTO BEIET K TMOBBIIICHHIO ee Temmeparypel. Korma
TeMIeparypa B HeIpax 3Be3Abl JOCTHIaeT JAECATH MWIIMOHOB TIpaaycoB, B HEHl HauuWHaer
NPONCXOIUTh TEPMOSIEPHAsT peakuusi — TpeBpameHne Bomopona B remuid. [lepuon
CTaOMJIBHOCTH  3BE3lbl  COOTBETCTBYET BpPEeMEHHM ee  MpeOblBaHUS  HA  TJIaBHOU
nocieaoBaTenbHOCTH. JlanpHelume 3Tanbl 3Bomonuy 38e3b1 Tuna Connue — KpacHelii rurasr,
benbiil kapnuk, YepHslii Kapiuk.

JHexyus No 13

Kocmonoeuueckue mooenu Becenennou.

[lepBass kocMmonoruueckas mojnenb BcenenHoil Obina moctpoeHa A.JuHmTelHOM. OH
OCHOBBIBAJICA HAa TpeX IOCTyJlaTaX — OJHOPOJHOCTH, W30TPOIHOCTH M CTAallMOHApHOCTH. B
1922r. A.A.®punmMaH Hamen T.H. HECTAlMOHAPHBIE PEIICHHUS KOCMOJOTMYECKOI0 ypaBHEHUS
OHHIITeHAa, YTO MpeJcKa3alo ee HecTanuoHapHocTh. B 1929 r 3. Xab0m sMmmnupuuecku
YCTaHOBWJI KpacHOE CMEIIEHHWE B CIEKTpax TallakTUK, 4To B cuiny 3¢dekra Jlomiepa
CBUJIETEJICTBYET 00 UX yAaJeHUU OT Hamel ["amakThku.

Bo3MoOXXHO [11Ba OCHOBHBIX CIIEHapus JalibHEWIIeld »Boronuu Bceenennoi: mmbo
pasberanue rajakTHk OyneT OecKOHEeuHbIM, MO0 pa3Oeranue cMeHuTcs ux coeranuem. Kaxoi
U3 JTUX JIByX CIIeHapueB OyJeT pealn30BaH — 3aBUCUT OT COOTHOUIEHMSI CpelHed u
KPUTHYECKOHN TUIOTHOCTH MaTEepuu.

Jlexyus Ne 14



bonvwou 63pvig u danvuetiwas 38o10yus Beenennou

CoBpeMmeHHass HaydHas KapTHHAa MHUpPAa HCXOIUT M3 KOHUENIMH boibIioro B3pbiBa,
MOJIOXKMBILIEr0 Ha4yalo Hameil BceneHHOH, a Takke GOPMHPOBAHUIO TPOCTPAHCTBA U BPEMEHHU.
ITo ouenkam oH npowuzomien 13-15 mipa aeT Ha3aa U CONMPOBOXKIAICS OTPOMHOM TeMITepaTypoid
M IUIOTHOCTBIO. JlaybIlle MPOUCXOAUT CTPEMHUTENBHOE pacliupeHre BceneHHoW, KOTopoe
COMPOBOXKAAETCA €€ OCThiBaHueM. JIuiip Ha CpaBHUTEIBHO MO3JHUX JTanax 3BOJIOLUU
IPOUCXOIUT (pOopMUPOBaHHE 3Be3/ U TajJakTHK. OCHOBOI KOHLENIMK BoJBIIOro B3phIBa CIIYKUT
OTKpbITHE B 1965 1. peIMKTOBOro M3JIy4eHMs, a TaKXKE€ TaKue TECOPHUH, KaK TEOpHUS «Tropsyei
Bcenennoii» I'. I'amoBa 1 Teopust OTHOCUTENBHOCTH A. DHHIITEHHA.

Jexyus No 15

Inanemapmvie npednocviiKu 3apoiHcOeHUss U PA3UMUSL HCUZHU.

CoBpeMeHHast acTpou3MKa MCXOAUT U3 IMOCBUIKH, YTO JKU3HH MOXKET CYyIIECTBOBATH
TONBKO Ha TuaHerax. OJHAaKO HE HAa BCIKOW IUIAHETE KHU3Hb MOXKET 3apOJIUTHCS.
HeoOxoauMbpIMu  yCIIOBUSIMH JUISL 3TOTO SIBIACTCS DSl OTPAaHWYEHHUI MO0 Macce IUIaHeTe, ee
Temreparype, GopMe TpPaeKTOpWUH, XUMUYECKOMY COCTaBY, a TaKXe BO3PACTy POIUTEIHCKOU
3BE3/IBI.

B Hayke o0cykaaroTcs Takke BOZMOXKHOCTH CYIIECTBOBAHHS )KM3HHU, OCHOBAaHHON HE Ha
XMMHUH YIIIEpOJia, a HA JPYTrUX XUMHYECKUX OCHOBaX. B Hamie BpeMsi BayKHOH SIBIISIETCSl TaKKe
npo0iieMa ornpeaeneHus )KM3HU 0€30THOCUTENBHO K (hopMaM ee MPOTEKaHUs Ha IJIaHeTe 3eMJIs.

KOHI/;QI’II/;MM B03HUKHOBEHUS JHCU3HU HA 3emie
OObsicHeHHe (eHOMEHa BO3HHMKHOBEHMsI JKM3HM SBJISIETCS BaKHeHmed 3amaueit
ectecTBO3HaHUs. CyllecTBYeT psJ KOHLENIMN W TUIOTE3 BO3HUKHOBEHHUS JKM3HU Ha 3eMie:
KpEealMoHN3M, TMIIOTE3a CAMOIIPOM3BOJIBHOIO 3apOKIACHMS JKU3HHU, THUIIOTE3a INaHCIEPMHH W,
HAKOHELl, BOJIIOLIMOHHAS TEOPHSL.

OBOJIOIMOHHAA TEOpUS HCXOOUT W3 NPEIACTABICHUSA O JBYX CTagUSAX DSBOJIOLUU:
BHAyajle IPOUCXOIUT OMOXMMUYECKAs IBOJIIOLMS, & 3aTEM = COOCTBEHHO OMOJIOrHYecKasl.

B HacTosmee BpeMs 3BOJIOLMOHHAS TMIIOTE3a CUMTAETCs O0Ka3aHHOH. Hecmorps Ha
9TO, OCTAETCS PsiJ CIOKHBIX U IOKA HEPELICHHBIX BOIPOCOB, CBSI3aHHBIX C HEW. BaxkHenmui u3
HUX — OOBSCHEHHE BO3HUKHOBEHMS MeEXaHHM3Ma MepeAayd HacleJCTBEHHBIX MPHU3HAKOB.
CymiecTByeT Takke psJi CIOKHOCTEH B JlapBUHOBCKOM TEOPHM SBOJIIOLIMU KU3HHU, HaIpUMeEp,
IPaKTUYECKOE OTCYTCTBHUE POMEXKYTOUHBIX (POPM.

Jlexyus 16

CmpyKkmypHvle YPOSHU HCUBOU MaAMeEPUU.

Mup XHMBOro upe3BbIYaiHO MHOrooOpaseH. B Ouosoruu BBIAENAIOTCS ClEAYIONINE
CTPYKTYPHBIE YPOBHE JKMBOW MaTepUU: MOJEKYJISIPHO-KIETOYHBIM, OpraHU3MEHHBI U OPraHHO-
TKaHEBbIM, TOMYISIMOHHO-BUIOBOM, OMOIICHOTHYECKUH, OnocepHbIii. DneMeHTapHOM
eIMHUIeH >KUBOTO sBisieTcss kieTka. IlojaBinstoiiee OOJBIIMHCTBO JKHMBBIX OPraHM3MOB Ha
3emiie COCTOUT M3 KJIETOK, KOTOPbIE CXOJHBI [0 CBOEMY XMMHMUYECKOMY COCTaBY, CTPOEHHUIO U
xKu3HenesaTenbHocTH.  JluddepeHunpoBanHble  KIETKM  OOBEIMHEHBI B OpPraHbl M|
(GyHKIIMOHAJIbHBIE CHUCTEMbl. B oOprannsme MOXXHO BBIIEIUTb TPU CTPYKTYPHBIX YpPOBHS:
KJIETOYHBIA, TKaHEBbI, OpraHHelidi. OpraHu3M MOXKHO paccMaTpuBaThb KakK CIIOKHYIO
MHOTOYPOBHEBYIO KHOEpPHETUUYECKYI0 CHCTEMY, B KOTOpPOM OCYIIECTBISETCS HepapXuyeckas
cuctema ynpasiieHus. K HaOopraHu3MEHHbIM CTPYKTYPHBIM YPOBHSIM OTHOCST HOIYJISILIMOHHO-
BUJIOBOM U OMOIIEHOTHYECKH. BBICIIMM CTPYKTYpHBIM YPOBHEM KUBOTO sIBiIsieTcs Ouocdepa.

Konyenyuu cywmocmu scusznu
NmeeTcs psan KapIuHAIBHBIX BOIPOCOB, C pa3pelieHreM KOTOPBIX CBs3aHa MpodiieMa
cymHocTy ku3HH. Hampumep: «KakoBel KpuTepuu XKuBOTo?», «Ha KakoMm ypoBHE CIOKHOCTH
HaunHaeTcss kuBoe?» W T.m. CoBpeMEHHas HayKa elle Jajlieka OT IOJIHOTO OTBEeTa Ha 3TH
BOMpochl. CylIeCTBYIOT TaKue€ OCOOCHHOCTH, PACTIPOCTPAHSIONINECS HAa 00JIACTh KU3HH B IIEJIOM,



KOTOpPbIE€ CBSI3aHBI C €€ CYLIECTBOBAHMEM B MPOCTPAHCTBE W BO BpeMeHU. OJHA M3 TaKHUX
0COOEHHOCTE — BKJIIOYEHHOCTh OPraHM3MOB B TMpollecc 3BoJoLuU. briarogaps aToMy, XKU3HB
Kak 0co0o0e siBICHHE MaTepHAIbHOTO MUPA, COXPAHIETCs Ha MPOTsDKEHUH Oosiee 3 MiIp JIeT.

Opomonuio xu3Hu B.M. BepHanckuii cBsizpiBan ¢ s3Bosrorueit ounocheprl. «Hu xu3Hb,
HU JBOMONMS ee (HopM HE MOTYT OBITh €l MPOTHBOIOCTABICHBI KaK HE3aBHCHMO OT Hee
CYIIECTBYIOIINE TPUPOIHBIE CYIIIHOCTH.

5. OOpa3oBarejibHble TEXHOJIOTHH, IPUMeHsieMble MNPH OCBOEHHH
AUCHUIIHHBI.

B yueOHOM mporecce mnpu peaau3aldd KOMIETEHTHOCTHOTO MOAXOAa
UCIIOJIb3YIOTCSl aKTUBHBIE U MHTEPAKTUBHBIC (DOPMBI IPOBEACHUS 3aHATUIA:

1)  npu NpOBENCHUM JICKIIMOHHBIX 3aHATHI: WHPOPMAIIMOHHBIC JICKIUH,
npoOJieMHbIE JICKIIWHU, JIEKIUU Oecebl, JEKIUN TUCKYCCHH, JEKIUU C 3apaHee
3aIUTAaHUPOBAHHBIMH OIITHOKAMMU.

[IpoBeneHne JIEKIMOHHBIX 3aHATAA MO JAUCIUIUIMHE OCHOBBIBACTCS Ha
aKTUBHOM METOJIE OOyUYEHHUs], P KOTOPOM CTYJI€HTHI HE TACCUBHBIE CIIyIIATENH, a
AKTUBHBIC YYaCTHUKU 3aHSATHS, OTBEUAIONIME HA BOMPOCHI IpenojaBaTels.
Bompocsl mnpenoaaBaTens HaleJNE€Hbl Ha AaKTUBU3AIMIO MPOLECCOB YCBOEHUS
matepuana. llpenmojgaBarens ~ 3apaHee  HaMeyaeT  CIIMCOK  BOIPOCOB,
CTUMYJIMPYIOIINX ACCOIMATUBHOE MBIIIJIEHUE W YCTAHOBJIICHUS CBS3EH C paHee
OCBOEHHBIM MaTEpUATIOM.

2)  TpH OpPraHU3allMk CaMOCTOSTEIBHOW pPaOOThl CTYICHTOB: TOUCK H
oOpabotka uHGOpPMAIIMK, B TOM YHUCJIE C MCHOJIB30BaHHEM HH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUI, HCCJIEJAOBaHHE MPOOJEMHON CUTyalluu;
MOCTAHOBKA M PEIICHHE 3aJlad W3 MPEIMETHOM 0051acTh; OoTpaboTKa HAaBBIKOB
MPUMEHEHUS CTAaHAAPTHBIX METOJOB K PEIICHUIO 337a4 MPEAMETHOU 00IaCTH.

VYcnemHoe ocBoeHME — Marepuana  Kypca  IpeAnojaraer  OOJbIIyIO
CaMOCTOATENbHYIO0 padOTy CTYAEHTOB U PYKOBOJCTBO 3TOM pabOTON CO CTOPOHBI
npenoAaBareneid. [IpumensitoTcst cieayronme (popMbl KOHTPOIS: YCTHBIA OIpOC,
Oecena.

[Tpu MIPOBEJICHUU JIEKITMOHHBIX 3aHSATHUM npeaycMaTpuBaeTcs
UCIIOJIb30BaHNEe MH(DOPMAIIMOHHBIX TEXHOJOTHM: MaKeThl OPUCHBIX MPOTPAMM IS
CO37aHMsl TIPE3CHTAIlM, KOTOPbIe MOTYT OBITh HCIOJIb30BaHBI TPU BBEICHUU
HOBOI'O MaTepHasa, a TakxKe Ui ObICTpOro 0030pa MpeAbIAYIIEro TEOPETHUECKOIO
Marepualia K TeKyIIeMY 3aHSTHIO.

VYnenpHBIE BEC 3aHATUH, TMPOBOJAMMBIX B HMHTEPAKTHUBHBIX (opmax,
OmpesieNsieTcsl  TJIaBHOW  1eybl0  (MUCCHEH) MporpamMMbl, OCOOCHHOCTHIO
KOHTHUHTEHTa 00YJaronuXcs U COJAEP)KaHUEeM KOHKPETHBIX JUCIHIUINH, U B 1IEJIOM
B y4eOHOM TIpollecC€ OHHU JOJDKHBI COCTaBlATh He MeHee 30% ayauTOpHBIX
3aHATUNA. 3aHSATHUS JEKIIMOHHOTO THUIIA JIJISI COOTBETCTBYIOIIUX TPYII CTYyJACHTOB HE
MOTYT cOCTaBJIATH Oosee 50% ayaUTOPHBIX 3aHITHH.

Oco0eHHocT mnpoBeeHUs 3aHATHHA JAas rpaxaan ¢ OB3 nm
UHBAJUIHOCTHIO



[Ipu oOydeHuM Ul ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U
WHBAJIMTHOCTBIO  MCIMOJB3YIOTCS — MOAXOMbI,  CIIOCOOCTBYIOIIME  CO3JAaHUIO
0e30apbepHOlt  00pa3oBaTeNbHONW Cpefbl: TexHoJoruu auddepeHunanuu u
WHIUBUyaIU3allMd  O0y4YeHUs, NPUMEHEHHE COOTBETCTBYIOIIMX METOJMK IIO
paboTe ¢ MHBAIMAMU, UCTI0JIb30BAaHUE CPEJCTB JUCTAHIIMOHHOTO OOIICHHUS.

JI71s1 CTyIEHTOB C OIpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS M MHBAJIU]IOB
MPEeayCMOTPEHbl cieayromue (opMbl OpraHu3aludyd  ydeOHOTO Tpolecca u
KOHTPOJIS 3HAHUU:

-0J151 CIAOOBUOSAUUX.:

oOecrieunBaeTCs HHINBHIyAIbHOE paBHOMEPHOE ocBerieHne He meHee 300 Jrokc;
JUTSI BBITIOJTHEHUSI KOHTPOJBHBIX 3aJJaHUN MPU HEOOXOIUMOCTH MPEIOCTABIISACTCS
YBEIIMYUBAIOIIEE YCTPOUCTBO;

3alaHus JUIsl BBIIOJTHCHHS, a TaK)Ke€ HWHCTPYKIUS O TIOPSIKE BBIMOTHEHUS
KOHTPOJIBHBIX 3a/IaHui 0pOPMIIIOTCS yBEIHMUEHHBIM IiprudTom (pasmep 16-20);

- OJ11 2IYXUX U CIAOOCABIUAUUX.

oOecrieynBaeTCsd HAIMYME 3BYKOYCWIMBAIOIIEH amnmapatypbl KOJUJIEKTUBHOTO
MOJIb30BAHUS, npu HEO0OXOAMMOCTHU CTyJIEHTaM MPEIOCTABIIACTCS
3BYKOYCHJIMBAIOIIIAS alapaTypa UHIUBUIYAIbHOTO MOJIh30BaHUS;

- O Y C MANCENbIMU HAPYUIEHUAMU pedl, 2NYyXux, C1adocavbluiaujux BCe
KOHTPOJIbHBIE 3aJlaHusl TI0 JKEJIAaHUIO CTYJIEHTOB MOTYT TIPOBOJUTHCA B
nMchbMeHHOHU (hopme.

OcHoBHOU  Qopmoili  opraHuzanuu  y4eOHOro TMpolecca  SBISETCS
WHTETPUPOBAHHOE OOyYCHHWE WHBAIHMIOB, T.€. BCE CTYACHTHI O0O0y4aroTcs B
CMEIIaHHBIX TPyININax, WMEIOT BO3MOXXHOCTh ITOCTOSIHHO  OOIIAThCs  CO
CBEPCTHUKAMH, JIETUEC aJalTHPYIOTCS B COIUYME.

6. YueOHO-MeTOaAMYECKOe o0ecreyeHHe CAMOCTOSAATEJbHOW padoThI
cTyeHTOB. OuleHOYHbIe CPeICTBA /JIsl TEKYIIero KOHTPOJS YCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 10 UTOTAaM OCBOEHUS TUCIHUIJIMHBI.

IIporpamma kypca «KoHuenumii  COBpPEMEHHOTO  E€CTECTBO3HAHUS»
OXBAaThIBA€T BEChMa OOJIBIION MaTepHall - Kak M0 COACPKAHUIO, TAK U MO 00bEMY.
[lopToMy 4YacTe wMaTepuana M3y4aeTcs CTYAEHTaMH CaMOCTOSITEIBHO IO
JONOJIHUTENBbHON JuTeparype [1-5], mpuBenennor Hwmxke. Ilo kaxnmon Teme,
YKa3aHHOW B COOTBETCTBYIOLIEH JIEKIIUH, JaHbl HICTOYHUKH W YKa3aHbl CTPAHMIIBI,
KOTOPBIE CTYJIEHTY HEOOX0IMMO MpOopadboTaTh CAMOCTOATEIBHO.

Jexmus 1 | [1], cp. 6-20; [3], cTp. 8-19;

Jlekius 2 | [2], ctp. 16-27; [4], cTp.39-46

Jlekius 3 | [4], ctp. 47-53

Jlekius 4 | [4], cTp. 54-61

Jlekuus 5 | [4], cTp. 62-73

Jexkus 6 | [2], cTp.66-71; [5], cp. 21-23

Jlekums 7 | [1], ctp. 102-116

Jlexus 8 | [2], cTp. 79-98




Jlexkmusn 9 | [3], cTp. 63-73

Jlexrus 10 | [1]. ctp. 152-162; [5], ctp. 234-253

Jlexius 11 | [4], cTp. 171-184

Jlekrus 12 | [4], cTp. 110-115

Jlexmms 13 | [4], ctp. 118-122

Jlekrus 14 | [4], cTp. 115-118

Jlekmus 15 | [2], cTp. 172-180

Jlekmus 16 | [3], ctp. 190-212, [2], ctp. 210-219, [2], c1p.
127-155

1. JlozoBckuit  B.H., Jlozockuit C.B. Konmenuuu  cOBpEMEHHOTO
ecrectBo3Hanms. CII0, M3xa. «Jlauby, 2004.

2. Pozen B.B. Konuemniuu coBpeMeHHOTo ecTecTBO3HaHUA. KOHCIEKT NeKIui.
M.: U3n. Anpuc-IIpecc, 2004.

3. babymkun A.H. CoBpemennbie koHuenuuu ectectBo3Hanus. CII6, Mszg.
«JIanpy, 2002.

4. Topocsn B.I'. Konuenuumum cOBpEMEHHOTO ecTecTBO3HaHus. M.: Bricmias
mkoJja, 2002.

5. Hei6oB A.M., UBanoB B.A. KoHneniuu coBpeMEHHOTO  €CTECTBO3HAHUS. —
WMoxesck, M3a. lom Yam. YH-T, 1999.

Tekylmui KOHTPOJIb YCBOEHHsS 3HAHUM INPOBOAUTCA BO BpEMs JIEKIUU B
¢dbopme BOMPOCOB CTYJCHTaM.

JUist ycBOeHMS COAEpKaHus JAaHHOW JHMCLMIUIMHBI CTYAEHTaM HEOOXOAMMO
pPEryJIIPHO HANOMUHATH HEKOTOPBIE IIOJOKEHUS €CTECTBO3HAHUSA M3 paHee
W3YUYEHHBIX KYpCOB, B TOM YHUCJIE U3 IIKOJbHOW MMPOTPAMMBI.

ITockoybKy MaHHBIM KypC HOCHT MHPOBO33PEHYECKHHN XapakTep, I €ro
rJIyOOKOTO0 YCBOEHHS HEOOXOJUMO UTEHUE JOMOJHUTENbHOW JUTEPATYphl W3
MIPEIAraéMoro Jajiee CIHUCKa JUTEPATYPBI. ITO MO3BOJMUT CTYJEHTY COINOCTABUTH
pa3inyHble TOUKH 3pEHUs], pa3Hble CIOCOObI IOJJau MaTepualla, U Ha 3TOH OCHOBE
copMupOBaTh COOCTBEHHBIE MUPOBO33PEHUYECKUE YCTAHOBKHU.

Bonpocs! 17151 TeKyero KOHTPOJIsl yCIeBaeMOCTH

1. MoxHo 1 KBaTu(UIIMPOBATh 3HAHUS, HAKOTIJICHHBIE CTPAaHAMU BOCTOUYHBIX

nuBWIM3aKi K | B. 10 H.3. KaKk Havano HaAyKu?

KakoBbI OCHOBHBIE MPU3HAKU HAYYHOT'O 3HAHUSA?

3. HazoBuTe OCHOBHBIC HAy4HBIC IIKOJBl AHTUYHOTO MHUPA M HMX HauboJee

W3BECTHBIX NPEACTABUTEIICH.

KakoBbl OCHOBHBIE YEPTHI APUCTOTEIEBCKOIN KapTUHBI MUpa?

5. HazoBuTe OCHOBHBIX MpEACTABUTENEH IUIMHUCTUYECKOro nepuoaa. B uem
CYTh UX JOCTHKEHUI?

6. I[louemy HecomocTaBUM BKJIQJ JIPEBHETPEUECKOM U JIPEBHEPUMCKOMU
UMBWIN3ALHUN B pa3BUTHE KAPTUHBI MUpa?

7. B dem paznuuaroTcsi COBpeMeHHbIe TPaKTOBKU CpeIHEBEKOBbSI U TPAKTOBKHU
CEpEeIMHbI MPOLITIOTO BEKa?

N

&



8. KakoBbl B3aMMOOTHOIIIEHUS E€BPOMEHCKON M BOCTOYHOW ITMBUIN3AIAN
smoxy CpenHeBeKOBbs?

9. Kem u xorna ObLTM 3a7105K€HBI OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHUS?

10. CopmynupyiiTe OCHOBHBIE YE€PThI KIIACCUUECKOU KapTUHBI MUPA.

11. Yto mocay>Kuio KpyHUIEHUI0 MEXaHUCTUYECKON KapTUHBI MUpa?

12. IlpuBeauTe MpUMepsl CTPYKTYP MUKPO-, MAaKpO- U MeraMupa.

13. CpopmynupyiiTe OCHOBHBIE YePThl HEKJIACCUUECKOTO €CTECTBO3HAHUS.

14. KakoBbl OCHOBHBIE ITPUHLIUIBI CIICIIUATBHON TEOPUHU OTHOCUTEIBHOCTU?

15. Kak TpakTyercs TArOTeHHE B OOIIEH TEOPUU OTHOCUTEINBHOCTH?

16. Kakue mporiecchl n3ydaeT CHHEpPTreTHKa?

17. Yto Takoe uepHas pIpa?

18. B 4Wem cocToMT SsBJICHHE «pa30eraHUsl TaJakTUK» M UYEM OHO

NOATBEP)KAAETCA?
19. KakoBbI m1aHeTapHbIe MPEANOCHUTKN 3aPOXKICHHS KUZHU?
20. Ilepeuncnure OCHOBHBIE TMIIOTE3bl BOSHUKHOBEHMSI )KU3HU Ha 3eMII€.
21. Ilepeuncnure OCHOBHBIE CTPYKTYPHbIE YPOBHHU KUBOW MaTEPUH.
22. B yem rjaBHbIE CIOXKHOCTU B PELICHUH MPOOIEMbI CYITHOCTH KU3HU?

Bomnpocsl /151 TpOMeKYTOYHOM aTTECTAIUM 10 UTOTaM OCBOEHMS
AUCUMILTHHBI

1. Xapakrtep 3HaHUI U IPEACTABICHUN O MUPE B 3MOXY PAHHUX

IUBUJIN3ALUAH.

B3rnsg Ha Mup B 110Xy aHTHYHOCTH.

Mupononumanne B CpeqHue Beka U B nepuoi Bo3poxaenus.

®opMHUpPOBaHUE OCHOB COBPEMEHHOM HAYKH.

Kitaccuuecknii 3Tan ecTeCTBO3HAHUS.

dusnueckas KapTuHa MUPA.

OO61iast HayyHasi KapTUHA MUPA.

Hauano xpyumeHuss MEXaHUCTUYECKOM KApTHUHBI MUPA.

. KBanroBsie npeacrasienus. [Ipupona mukpomupa.

10 CrnenuanbHas TEOpUsi OTHOCUTEILHOCTH.

11. O61mas Teopusi OTHOCUTEIBHOCTH.

12. DnemeHTapHBIC YaCTHUIILI U (PyHIaMEHTAIbHBIC B3aUMOICHCTBHS.

13. Konnenuu camoopranuzanuu. CHHEpreTHKA.

14. O6mas kapTuHa Beenennoii.

15. ’)Kusnb 3Be311 Bo Beenennoil.

16.Kocmonoruyeckue mojaenu Beenennoii.

17. Koneuna wiu 6eckoneuHa Beenennasi.

18. bonbIio# B3phIB U JaJIbHEHIAs SBOJIONNS BeeneHHON.

19. XKXu3Hp Kak KOCMHYECKUI (heHOMEH.

20. IlnanetapHbie MPEANOCHUIKY 3aPOXKICHUS U Pa3BUTHS JKU3HU.

21. KoHnenuuu BOZHUKHOBEHHUS KU3HU Ha 3eMIIE.

22. OCHOBHBIE ATAbl OMOXUMHUYECKOHN IBOITIOLNH. 3apOXKICHUE KU3HH.

23. PazBuTHe xK13HU Ha 3eMII€.

24. CTpyKTypHbIE€ YPOBHU KUBOI MaTepUU.

CoNORWDN



25. KoHnenuu CynHOCTH KU3HU.

7. JlaHHBIE JJ151 y4eTa ycrneBaeMocTu ctyaeHToB B BAPC

Tabnuma 1.1 Tabnuna MakCUMaNbHBIX OAJJIOB M0 BUAaM Y4e€OHO! JeSTEIbHOCTH.

Hpyrue
JIabopa-| [Ipaktu- | Camoctosi- | ABTOMaTH3U- ;’HY;H [Ipomexcy-
Cemectp |JIeKIHH | TOpHBIC | YECKHE | TEIbHAs poBaHHOE | y4eOHOI TouHAd | oro
3aHATHS | 3aHATUS | paboTa  |TECTHPOBAHHE |AESTEIHHO artecta-
cTH A
! %0 0 0 30 0 0 20 | 100

IIporpaMmma oneHUBaHUsI Y4eOHOM J1eSITeJILHOCTH CTY/IeHTa
4 cemectp

Jlexuu
Tlocewaemocms, akmusHocms, ymeHue 8bl0eaUMsb 2JIAGHYI0 MbICIb U OP.
(om 0 00 30 6annos)
Kputepun oneHku:
Menee 25% — 0 6amoB;
oT 25% 1o 50% — 10 Gamos,
oT 51% no 75% — 20 6ayuios;
oT 76% 1o 100% — 30 6asmoB.

JlaGopaTopHbIe 3aHATUS
He npedycmompenul

[IpakTrueckue 3aHATUS
He npedycmompensi

CamocrosiTenbHas padboTa

Kauecmso u konuuecmeo 6vlnoIHEHHHIX OOMAUWHUX pabom, HNPABUTLHOCHIb
evinoanerus u m.o. (om 0 0o 30 6annos)

Kpurepun ouenku:

MeHee 25% — 0 6amoB;

ot 25% 1o 50% — 10 6amos;

oT 51% no 75% — 20 6amnos;

ot 76% 1o 100% — 30 Gamnos.

ABTOMAaTU3UPOBAHHOE TECTUPOBAHUE
He npedycmompero.



JHpyrue Buabl yueOHOU ASITENbHOCTH
He npedycmompeno.

[TpomexxyTounas arrectanus — om 0 0o 40 b6annos

@opMOi MPOMEKYTOUHON aTTECTALMH [0 UTOTAM OCBOCHMS AUCIUILIIMHBI B
4 cemecTpe SIBISIETCS 3a4ém, KOTOPBIA MPOBOJUTCS B BUJE OTBETa Ha OWIIET,
COCTOSIIIIMM W3 JBYX BOIPOCOB. 33Jar0TCAd €HI€ JBa — TPU JOMOJHHUTEIbHBIX
BOIPOCA W3 TIEPEYHsS BONPOCOB JUIi MPOMEXKYTOUHOM arrectaumu. Ha
MIPOXOKJICHNE aTTECTAIlUU CTYICHTY OTBOIUTCS 20 MUHYT.

IIpu nposedenuu npomesicymoyrol ammecmayuu

omeem Ha «omauyuHoy / «3aumernoy oyenusaemcs om 31 0o 40 b6annos;

omeem Ha «xopoutoy / «3aumernoy oyenusaemcs om 21 0o 30 6annos;

omeem Ha «yooeremsopumenvionl «zaumenoy oyenusaemcs om 11 0o 20 6annos;
omeem Ha «Heyoos1IemeopumenvHoy/«ne 3aumenoy oyenusaemcs om 0 oo 10
bannos.

Takum 00pa3om, MakCHMaJlbHO BO3MOXHas CyMMma OaJlJIoB 3a BC€ BHJIBI
y4eOHOM AEeATEILHOCTH CTyJeHTa 3a 4 cemecTp mo auciuiuimHe «KoHnenun
COBPEMEHHOI'0 €CTeCTBO3HAHUs» cocTaBisieT 100 6aos.

Tadauna 2.1. Tabnuia nepecyera NOJyYEHHONW CTyI€HTOM CyMMBbI OajuioB
1o nucuurinHe «KoHIenuum COBpeMEHHOT0 €CTECTBO3HAHUS» B OLICHKY (3a4eT):

55 GamnoB u Ooitee «3a4TEHOY

MeHblie 55 6aiuioB «HE 3aYTEHOY




8. Vuedmo-meroguueckoe u HHPOpMAUHOHHOE oOlecneveHue
JIMCHHTLTHHBI

a) numepamype;

1. Posen B.B. Kouienuuu coBpeMeHHOro ecrectsosHanmns. KoMmneHauym
[DsexTpoHHsld pecype] @ ydeGHoe nocobue / B. B. Pozen. - 1-e u3. - Cankr-
[TeTepbypr : Jlanw, 2010. - 480 e, . URL:
http:K,f"c:.lanbook.comf‘books.fclemcm,php':’p]I_1d=65946. - ISBN 978-5-8114-1012-
5+ b. 1. Kuwra 3 kosutexunn Jlans - Ousuka. Kanra naxojmres 8 9bC "JIAHD".

~

2. Pomano, B. [I. Konuenuuu COBPEMEHHOIO  ECTECTBOIHAHNA

[DnexTponublit pecype]: yuebnoe mocodue wis CTYACHTOB By308 / B.I1. Pomanos.

- 4, yenp. 1 o, - Mocksa : By3oBckuil y4eOHUK, 2019. - 286 ¢. Knura HaxoauTes
B DEC"UH®PA-M".

3. Pomauos, B. [1. KoHIeMIMH COBPEMEHHOIO ecTecTBO3HaHNA: [IpakTAKYM
[Jnexrponnbiii pecype]: yaebuoe nocodue / B.I1. Pomarnos. - 3, ucnp. 4 Jofm. -
Mocksa : By3sopcknii yuebruk, 2019. - 128 ¢. KHura Haxoau1es B SbC"UH®PPA-
M". /

/

/

6) npocpammuoe obecneuerue u Humepnem-pecypcol.

|. Mudopmanonnas cucteMa "EjuHOe OKHO Jl0CTyNa K 00pazoBaTeIbHEIM
pecypcam” npegoctaBnser  CBOOOMHBIA - IOCTYN K HDOJHOTEKC rOBOH
2eKTPOHHON yueOHO-MeToarecKOl OubanoTexe s npo(hecCHOHATLHOTO
obpazosanus. hitpy/window.edu.ru/

2. JluueH3uoHHOe NPOTpaMMHOe OOecreUeHUe! OC Microsoft Windows 7,
OC Microsoft Windows 8, Microsoft Office 2007.



9. MaTepua/IbHO-TeXHUYECKOE 0O0ecneyeHue TUCIIUTIMHBI

JIek1MoHHBIE 3aHITHS POBOAATCS B ayauTopusix Ha 30 mocagoyHbix MecT. B
OTBEJICHHBIX JIJISl 3aHATHN ayJIUTOPUAX UMEIOTCS yueOHbIe JTOCKU ISl TpeOyeMBbIX
BU3YyaJIU3alUi U3araeMon nHpopMariu.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO mo
HanpaBieano moAarotoBku 09.03.03 Ilpuknagnas wHbOpMaTHKa W TPOdUITIO
noarotoBku «IIpuknagnas naHGopMaTHKa B SKOHOMHUKE.

ABTOp
K.(.-M.H, TOIIEHT C.B. TI'anaeB

[IporpamMma onmobpeHa Ha 3acenaHuu KadeApbl TEOMETPUU OT 25 OKTAOps
2021 roma, mpoToko Neb.



Ipuioxenue
Y4edHo-MeTOoAUYecKOe U HH(OPMaLHOHHOE 00ecTiedeHre JUCIMIIIMHBI

Pexomennyemas nuteparypa:

1. Tonbadeitn M.JI. Konuenuuu coBpeMEHHOTO ecTeCTBO3HAHMS [TekcT]
: kype nekmwmii / M.JI. Tomeadeiin, A.B. MBanos, A.H. Mamukos; mox o0mi. pe.
M.JI. Tompadeiina ; 'oc. oOpazoBar. y4pexAcHHE BBICII. MPod. oOpa3oBaHUS
"Poccuiickuidi  TOCYIapCTBEHHBI  TOProBO-3’KOHOMHYECKHH  yHUBEpCHTET"
(PI'TOY), Capar. un-t . - Mocksa : U3a-so PI'TOY, 2009. - 322 c.

2. TopenoB A.A. Konmenuuu COBPEMEHHOTO ecTeCTBO3HaHUS [TekcT :
DnekTpoHHBIN pecypc] : YueOnoe mocodue / A.A. I'openos. - 4-e uzn., mep. u AOIL.
- DnekTpoH. gaH. col. - Mocksa : M3natensctBo FOpaiit, 2019. - 355 c.

3. KoxeBnukos H. M. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHMS
[DnexkTpoHHBIN pecypce] : yuebnoe nmocodue / H. M. KoxkeBHUKOB. - 5-€¢ u3jl., uctp.
- Cankr-IlerepOypr : Jlanb, 2016. - 384 c. - ISBN 978-5-8114-0979-2 : b. u. Kuura
u3 Kosuiekuuu Jlanp - Ousuka.

4., TymunoB B.®. KoHuenuuu  COBPEMEHHOTO  €CTECTBO3HAHMSI
[OnekTpoHHBIN pecype] : ydueOHoe mocobue / B.®. TymunoB. - 3. - Mocksa :
N3parenscko-Toprosas kopnopanus "Jamkos u K", 2018. - 484 c.
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