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1. HEJIb U 3ATAYX OCBOEHUA TN CHUIIJIMHBI

Heap aucuunmiauHbl — QOpPMHUpPOBAHUE TPEACTABICHUH 00 WCTOPUU Pa3BUTHSL
€CTECTBO3HAHMS, PACCMOTPEHHUE OCHOBHBIX €CTECTBEHHOHAYYHBIX KOHUENIMN B AaCIEKTe HX
HCTOPUYECKON 00YCIOBICHHOCTH.

3agaun IUCHUNIHHBI:

— IIO3HAKOMUTH CTYACHTOB C I/ICTOpI/Ief/’I CTAHOBJICHUA CCTCCTBO3HAHUSA KAaK HAYKH U €C
HEpa3phIBHOHN CBs3U C Guiocodueil u KyJIbTypoll Ha Ka)XJOM 3Talre pPa3BUTHS YEIOBEUECKOU
OHUBUIN3alIUN,;

— IMO3HAKOMUTH CTYACHTOB C OCHOBHBIMU MOZACIISIMU PA3BUTUSA HAYKHU, HAYYHBIMH
PEBOJIIOLMSIMY U TApaIUTMaMH €CTECTBO3HAHMUS;

— paccMOTpeTb OCHOBHBIE TEHACHIIMU Pa3BUTHS €CTECTBO3HAHUS B pa3jMyYHBIC
HCTOPUYECKUE TIEPUO/IBI;

— ONPEIENNUTDH POJIb ECTECTBEHHBIX HAYK B (QOPMUPOBAHUU KapTUHBI MUpPA B pa3IMuHbIC
UCTOPUYECKHE SIOXU;

— chopMHpoBaTh IIEIOCTHOE HAYyYHOE MHPOBO33PEHHE U IEJIOCTHOE BHJIICHUE MUDPA,
BKJIIO4Yasi IIOHUMAaHHUE 3KOJIOI'MYCCKUX HpO6JICM COBPCMCHHOCTH U HyTeﬁ HX pCIICHUA.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM MPOI'PAMMBI

Juctumiuna «Mcropuss ecTecTBO3HaHMsD» SIBISETCS 4YAcThlO y4yeOHOro IUIaHa 110
HanpaBneHuto noAarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (¢ AByMs MpoduiIsMuU
noarotoBku), npodwmnu «buonmorus u xumusy». Jucnmmmaa b1.B.02./1B.01.02 «HWcrtopus
ecTecTBO3HaHUs» BKIoyeHa B Onok b1.B.02 «/lomonnurensHOoe oOpa3oBaHHe» YacCTH,
(hopmMupyeMoil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHUN, JUCIUILTUHBI (MOIYJIN) TI0 BRIOOPY
(IB.1). Hucrummuaa peanusyercs B HTT'CIIA (¢) PITIITY nHa kadenpe ecTeCTBEHHBIX HayK U
(U3NKO-MaTEMATUIECKOTO 00pa30BaHMUS.

JlucuuniauHa MO3BOJISET MOMYUYUTh HEIOCTHOE MpeACcTaBiIeHHe 00 UCTOPUH BaKHEHUIITUX
€CTECTBEHHOHAYYHBIX OTKPBHITUH, 00 0COOEHHOCTSIX HAyYHOTO METOZAa M €r0 POJH B M3YYCHHU
NENCTBUTENHFHOCTH, 00 3Tanax U 3aKOHOMEPHOCTSIX Pa3BUTHsI €CTECTBEHHBIX HAayK, oOecreunBas
(dopmupoBaHHe OOIIETO0 HAYYHOTO MHPOBO33PEHHs, HEOOXOAWMOTO [UIS IOJHOLEHHOTO
0CBOEHUS (PU3UKHU, XUMUHU U OMOJIOTUU Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

Hpouecc HU3YUCHMA AUCHUIIIMHBI HAIIpaBJICH Ha (bOpMI/IpOBaHI/Ie H pa3BUTHUC CIICAYIOIINX

KOMIICTCHITH:
HaumenoBanue
KATeropuu Kon u HauMeHOBaHUe
. Kon u HamMeHOBaHHe HHANKATOPA
(rpynmnsr) YHHBEPCAJIbHOH N
JAOCTHKEHHS YHHBEPCAJILHOH KOMIETeHIIHT
YHHBEPCATbHBIX KOMIIETEHIIUH
KOMIIEeTeH Ui
CucreMHOe U VK-I1. Cnocobern | UYK 1.1. 3HaeT OCHOBHBIE MCTOYHHKH U
KPUTHUYIECKOE OCYIIECTBIISTH MOKCK, | METO/BI TOMCKa HH(OpMAIUU, HEOOXOIUMON
MBIIIITICHUE KPUTHYECKUH  aHaTW3 W | JUIs pelIeHUs NTOCTaBICHHBIX 3ajad.
CHHTE3 uapopmaruy, | UYK 1.2, VYMmeer OCyIIECTBIATH  IIOWCK
MIPUMEHSTh CUCTEMHBIH | uHOpMAIIUU JJI  PEIICHUS IOCTABJICHHBIX

MMOJXO0J TSt pelleHus | 3a7a4, NPUMEHSATh METOABl  KPUTHYECKOTO
aHaAIM3a U CHHTE3a HH(GOPMAIIHH.

YK 1.3. I'pamoTHoO, JIOTUYHO,
apryMEHTUPOBAaHHO (OPMHPYET COOCTBEHHBIE
CY)XICHUS W OLEHKH; OTIH4YaeT (akThl OT
MHEHUN, HHTEPIPETAIINN U OIEHOK, MPUMEHSIET




HaumeHnoBaHue
KaTeropuu
(rpynmnbi)
YHHBEPCATbHBIX
KOMIIeTeHIHIi

Konx u HanMeHOBaHHe
YHUBeEPCAJIbLHOM
KOMIIeTeHIIMH

KO}I U HAUMCHOBAHUE HHAUKATOpAa
JOCTHXKCHUSA yHnBepcanbﬂoﬁ KOMIICTCHIIHHA

HayuHble 0CHOBBI
IEe1aroru4ecKon
JeATEIbHOCTH

IMOCTAaBJICHHBIX 3aJa4

OIIK-8. Crocoben
OCYIIECTBIISTh
IearornIecKyro
JIeSITEJILHOCTh Ha OCHOBE
CICIHMATIbHBIX HAyYHBIX
3HAHWHI

METOJAbl CHUCTECMHOI'O IOAXOJa UId PCIICHUS
TIOCTABJICHHBIX 3aaa4.

HNOIIK  8.1. 3HaeT WCTOpHIO, TEOPHIO,
3aKOHOMEPHOCTH M TPHUHIUIBI TIOCTPOCHUS W
(GYHKIIMOHUPOBAHUS 00pa3oBaTeNbHOrO

mporiecca, pojib U MECTO 00pa3oBaHMS B KH3HU
YyeJIOBEKA U 00111eCTBa.

HOIIK 8.2. YMmeeT ncnonab3oBaTh COBPEMEHHBIE
Hay4HbIC 3HAaHHUS IICHUXOJIOrO-TIeJaroruiecKoro
W TpeaMeTHOro (MpoQHIBHOTO) COIEpIKAHUS
JUIl  OpraHu3alMyd y4deOHOW u BHEy4yeOHOU
NESTENbHOCTH B  CHCTEME OCHOBHOIO U
JIOIOJHUTEILHOI0 00pa30BaHusl ICTEH.

TIK-6. CnocobeH
OPUEHTHPOBATHCS B
BONPOCAaX  ©CTECTBO3HAHUS
(Obmomnorus, 9KOJIOTHS,
XUMUS, ¢uznka) Ha
COBPEMEHHOM YpOBHE
pa3BUTHUS HAyYHBIX
HalpaBJICHU! B JIaHHOWU
obactu

HOIIK 8.3. TloarotoBieH K NPUMEHEHUIO
CTeLUABHBIX Hay4HbIX 3HAHUH JUIs
OCYIIIECTBIICHUS T1EIarOTHUECKOH NeITebHOCTH
(TIpoeKTHOH, y4aeOHO-ICCIIeIOBATEIbCKOM,
UTPOBOIA, XYA0KEeCTBEHHO-3CTETHUECKOH,
(PMBKYIBTYpPHOH, AOCYTOBOH WM Jp.) C y4ETOM
BO3MOXKHOCTEH 00pa30oBaTebHONW OpraHU3aIiH,
MeCTa HTENbCTBA M HMCTOPHKO-KYJIBTYPHOTO
CBOE0OOpa3Hsi perHOHa.

HIIK 6.1. 3Haer oOmue TMOHATHS, TEOPHH,
MpaBuIIa, 3aKOHBI, 3aKOHOMEPHOCTH
MPEeIMETHBIX ~ 00JacTeld  OMOJOTHS,  XUMUS,

¢bu3nKa OMNpeNeNsoNne B3aUMOCBA3b JKUBBIX
OpraHu3MOB U UX Pa3HO00pa3us ¢ OKpPYKaoIIeH
WX  CcpeAoii W TPHUMEHAET WX B
MpOopEeCCHOHANBEHON JIEATETLHOCTH; TPUHIIUATIBI
CI)yHKHI/IOHI/IpOBaHI/IH JXKUBBIX CHUCTEM HU HUX
HU3MCHCHUC 1104 BJIMAHHUEM AHTPOIIOTCHHBLIX

(hakTOpOB.
HUIIK 6.2. VYMmeer OOBACHATH (DHU3UKO-
XUMHYECKUE OCHOBBI OHMOJIOrMYECKUX

MPOIIECCOB U, OPUCHTHUPOBATHCS B BOIPOCAX
(PMBUKO-XUMUYECKOTO W OMOXHMHYECKOTO
€IMHCTBA OPTaHNYECKOT0 MHUPA.

HUIIK 6.3. Bmameer KiIacCUYECKMMH U
COBPEMECHHBIMU METOJAMH ¥ METOJUYCCKUMU
MpueMaM{d  OpraHW3allMk W TNPOBEACHHS
€CTECTBEHHOHAYYHOTO JKCTIEPUMECHTA,
TUIAHUPOBAHUIO, aHAIM3Y U OLIEHKE PEe3yJIbTaTOB
WCCIIEJOBAHNHA B  TMPEAMETHBIX  00JaCTsIX
OuoJIoryst, XUMUsl, (PU3MKA.

B pesynbpraTe ocBOCHUS AUCIUILUIMHBI 00YYaOUIUNCS JOJIKEH:

3HAThL:

— TJIaBHBIC HCTOPHUYCCKUC BCXHW B PA3BUTUHU 6I/IOJ]OFI/II/I, XHUMUU, (1)I/I3I/IKI/I; HNMCHA
BBIJAIOMIUXCA YYCHBIX-CCTCCTBCHHUKOB, BHCCIIUX BKJIaJA B pa3BUTHE HAYK O IIPUPOJIE,

— CCTCCTBCHHOHAYYHBIC,

OTKPBITUHA B OMOJIOTHH, XUMHH, (PU3UKH;

COMaJIbHO-3KOHOMHNYCCKHUEC

MPEANOCBUIKA  BaXKHEHIINX



— METO/IbI €CTECTBEHHOHAYYHOTI'O ITO3HAHUS IPUPOJILI, YMETh BBISIBISATH HX OCOOCHHOCTH.

YMmeThb:

— OLICHMBATh BKJIAJ BBIJAIONIUXCS  YUYEHBIX-€CTECTBOMCHIBITATEIEH B  pa3BUTHE
MpeACTaBICHUI 00 OKPYIKAIOIIEM MHUPE;

— OLICHMBATh 3HAYCHHE U MEPCIEKTUBBI MOXAJbHBIX HAYYHBIX OTKPBITHH ISl pPa3BUTHUSA
€CTECTBO3HAHMS,

— BBISIBJISITh MMPU3HAKU KPU3HMCOB HAYKW U HAYYHBIX PEBOJIIOLIMIM;

— BUJIETh B3aMMOCBSI3b Pa3BUTHUSI €CTECTBEHHBIX HAYK U OO0IECTBA, OLIEHUBATH 3HAUYCHUE
€CTEeCTBEHHOHAYYHBIX 3HAaHUW B pPa3JIMUYHbIE HICTOPUUECKUE IIOXH;

— HCIMOJIb30BATh MOJIYYEHHbIE NPYU U3YYEHUN JAHHOW TUCLUILUIMHBI CBEJACHUS IPU OLICHKE
COBPEMEHHOTO COCTOSIHUSI €CTECTBEHHBIX HAyK M IIPU ITPOTHO3UPOBAHMM OCHOBHBIX TEHIEHLIMMI
pa3BUTHUS €CTECTBO3HAHUS,

— OILIGHWBaTh WH(POPMAIMIO O COBPEMEHHBIX HCCICIOBAHUSAX B O0JIACTH OHMOJIOTHH,
XUMUH U (PU3UKH, UX TPAKTHYECKOE U HPABCTBEHHO-ITHUECKOE 3HAUCHHUE;

— MPUBOJHUTH MPUMEPHI UCIOJIB30BAHUS JOCTH)KEHUN €CTECTBEHHBIX HAYK JUISl PEIICHUS
9KOJIOTUYECKHX, AeMOTpadUIECKUX U COIMAITBHO-I)KOHOMUYECKUX TTPOOIEM COBPEMEHHOCTH;

— MPUMEHSATH MOJYYECHHBIE MPU W3YUYEHUU HUCTOPUM €CTECTBO3HAHMS 3HAHUS M YMEHUS
MIPU OpraHU3AIMH Y4eOHO-BOCIIUTATEILHON paOOTHI B IIKOJIE.

Baanern:

— MOHATUMHO-KAaTErOPUMHBIM aIllapaToM UCTOPUU ECTECTBO3HAHUSA,

— CHUCTEMOM 3HAHWH O CTAHOBJEHHUU W PA3BUTHM HAYK, U3YyYAIOIIUX HEOPraHUYECKHU U
OpraHu4ecKuil MuUp (MaTepUAIbHBIN MUP), BBISIBJISITH 3aKOHOMEPHOCTH MX Pa3BUTHUS;

— HaBBIKAMHU OOCYXXJIEHHUS HAyYHBIX W HCTOPHUYECKUX TPOOJIEM, B JHCKYCCHSX,
(hopMupoBaHHsT COOCTBEHHYIO MO3UIMI0 M OTCTAaMBAaHUS €€ B CIIOPE, UCIOIb3Ys pa3IndHbIC
CBEJICHUS VISl apIryMEHTAIINH;

— HABBIKAMU CaMOCTOSITEIIbHON pabOTHI C OCHOBHOU U JIOMIOJIHUTENBHON JTUTEPATYPOid 110
HUCTOPUHU €CTECTBO3HAHUS.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. O0beM IMCHUIIMHBI U BUAbI KOHTAKTHON U CAMOCTOAITEJIbHOI PadoThI

OO0mast TpyAOEMKOCTh JHUCHUUIUIMHBI cocTaBisier 4 3a4. en. (144 wdaca), wux
pacrpeziesieHne 1Mo BujaM padboT MPEACTaBICHO B TaOIHIIE.

PacnpenesieHne TPy10eMKOCTH JUCHHUILIMHBI 10 BUAAM padoT

dopMa o0yueHUd
Buna padorsl Ounas
2 CEMECTp

O01mas TPYA0EeMKOCTh THCIHIIMHBI 110 YI€0HOMY ILUIAHY 144
KonTakTHas padora, B TOM yucie: 46
Jlexkunu 16
JlabopaTopHble 3aHATHS -

IIpakTHdeckue 3aHsITUS 30
CamocTosiTeibHasi padoTa 98
IloaroroBka K 3a4eTy, ciava 3a4yera -

4.2. Y4yeOHO-TeMATHYECKHI IJIAH

| HawnmeHoBaHMe pa3ienoB 1 I Bcero, I KonrakTHas padora ICaMOCT.I DopMBI TEKYIIETO
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TeM TUCHUIUIMHBI (Moaynst) | wacoB | Jlexkumm | Ilpaxr. JIab. pabora KOHTPOJIS
3aHATUS | PabOTHI yCIIeBAEMOCTH
1 kypc, 2 cemecmp
Tema 1. EctecTBOo3HaHuEe B 6 2 - - 4 VYuacrtue B
CUCTEME HaYKH U KYJIbTYPHhI KOJUIEKTUBHOM
00CYIKJIEHUN TEMBI.
Tema 2. OcHOBHBIE 6 - 2 - 4 Tect-ompoc. OtBer
3aKOHOMEPHOCTH  Pa3BUTHS Ha CeMHHape.
€CTeCTBO3HAHUS
Tema 3. Baxwueiime 3Tarsl 6 2 - - 4 TecToBBIA KOHTPOJIb
Pa3BUTHUS €CTECTBO3HAHMUS 3HAaHUH.
Tema 4. Uctopus 10 - 4 - 6 OTBeT Ha ceMHHape.
ecTrecTBo3HaHus B [[peBHeM
MUDE
Tema 5. IlepBas nHayuyHas 8 2 - - 6 Yuactue B
peBoIons KOJUIEKTUBHOM
00CYIKJIEHUN TEMBI.
Tema 6. Ucrtopus 10 - 4 - 6 Yuactue B
€CTECTBO3HAHUS B O0OCYXJICHHH TEMBI
CpenHEBEKOBbE W DMOXY B paMKax KpyTJOro
Bozpoxaenns CcTOJA.
Tema 7. Bropas nHayuHas 8 2 - - 6 TecToBBIN KOHTPOJIb
PEBOJIIOIHS 3HAHUH.
Tema 8. EcrtecTBOo3HaHUE 10 - 4 - 6 OTBeT Ha ceMuHape.
XVI-XVII BB
Tema 9. EcrtecTBO3HaHUE 8 - 2 - 6 OTBeT Ha ceMuHape.
XVII B
Tema 10. Breigaromuecs 10 - 4 - 6 OTBeT Ha cEMUHape.
OoTKpBITHS XIX B
Tema 11. «Pycckuit 6 2 - - 4 VYuyacrtue B
KOCMH3M) KOJUIEKTUBHOM
00CYKJICHHH TEMBI.
Tema 12. ®usuka B XIX-XX 8 - 2 - 6 OTBeT Ha ceMUHAapE.
BEKe
Tema 13. Xumus B XIX-XX 8 - 2 - 6 OTBeT Ha ceMHuHape.
BEKE
Tema 14. buonorus B XIX- 8 - 2 - 6 OTBeT Ha ceMUHAape.
XX Beke
Tema 15. TpeTbs HayuHas 8 2 - - 6 TecToBBIA KOHTPOIIb
PEBOJTIOLHS 3HAHMUIA.
Tema 16. EcrecTBO3HaHME B 8 2 - - 6 VYyactue B
XX Beke KOJUIEKTUBHOM
00CY)KIEHUH TEMBEL.
Tema 17. Hogeitmas 6 2 - - 4 VYuacrtue B
peBooLys B KOJIJIEKTUBHOM
€CTECTBO3HAHUU 00CYKJICHHH TEMBL.
Tema 18. EcTecTBO3HaHUE B 10 - 4 - 6 OTBeT Ha ceMHUHape
XXI Beke
HTtoro 144 16 30 - 98

4.3. ConepxxaHue QTMCUMILTHHBI

Jlekuusi 1. EcrecTBo3HaHue B CHCTEME HAYKH H KyJbTYypbl. (2 Yaca)




Tpu OCHOBHBIX Cdepbl HAayyHOrO 3HAHUS (MOJCUCTEMBI HAyKH) — E€CTECTBO3HAHME,
COLMAIbHO-TYMaHUTapHble (OOIIECTBEHHbIE) W TEXHUYECKHWe Hayku. EcrtecTBo3HaHue -—
COBOKYITHOCTh HAy4yHbIX 3HaHuUN o0 mnpupone. I[Ipuposa Kak COBOKYMHOCTb €CTECTBEHHBIX
YyCIOBMH  CyLIECTBOBaHMsA  4einoBeka W obOmectBa.  CTpykTypa  €CTECTBO3HAHHUSL.
@dyHnaMeHTabHbIE  €CTECTBEHHOHAyYHBIE  HampaBieHUs:  (QU3UYECKUe,  XUMHYECKHE,
OuosIorn4ecKkue, reoJoruueckue, reorpaguueckue M KocMmosorudeckue 3HaHus. ColualibHO-
rYMaHHUTapHbIE HCCIEIOBaHUA WM OOILECTBO3HAHUE, TEXHUYECKHUE HAYKH WM TEXHO3HAHUE.
Huddepenunanns u uHTerpanus Hayku. Ilepexon Hayku OT mpeIMeTHOW K MpoOiIeMHON
opueHTaru. «MeXIUCIMIUIMHApHAs Hayka». Pasnenenue Hayku Ha (YHIAMEHTAJIbHYIO WU
MPUKIIAJHYIO.

IIpakTuyeckoe 3ansitue 1. OCHOBHbIE 3aKOHOMEPHOCTH Pa3BUTHS €CTECTBO3HAHHUS.
(2 yaca)

[Ipenmer ectectBo3HaHus. OcHOBHast TepMUHOJOTHA. OCHOBHBIE 3aKOHOMEPHOCTH
pa3BUTUS €CTECTBO3HAHMA. PoOJIb NPAaKTUKKM B pPa3BUTHM €cTeCTBO3HaHUSA. OTHOCUTENbHAS
CaMOCTOSITENIbHOCTh B Pa3BUTHH HAayKU. [IpeeMCTBEHHOCTH B pa3BUTHM W U MPUHIIMIIOB
ecrecTBo3HaHus. Kputuka u Ooppba MHEHMI B ecTecTBO3HaHMU. B3aumoneiictBue
ecTecTBeHHbIX HayK. Jludpdepenumanms wu wuHTerpanus Hayk. ConmanbHble (QyHKINH
€CTEeCTBO3HAHUSI.

Jlexuus 2. Baskneiiniue 3Tanbl pa3BuTHs ecTecTBO3Hanus. (2 yaca)

Hatypdunocodus kak nepBas ucropudeckas opma 3Hanus. EcrecrBosnanue VII-VI BB.
o H. 3. EcrectBo3Hanue V B. 10 H. 3. EctectBo3nanue IV B. 1o H.3. EctectBo3nanue I1V-11I BB.
1o H. 3. EcrectBo3nanue B CpenHeBekoBbe U 3moxy Bospoxaenus. EcrecrBoznanne XVI-XVII
BB. EctectBoznanue XVIII B. Brimarommmecs otkpeitusa XIX B. u koHer Hatypdunocoduu.
Kpusuc B ¢Qusuke u HapylleHHEe TPEXHUX MpeacraBiueHuid. HoBeimas peBomonus B
€CTECTBO3HAHMH.

IIpakTnueckue 3ansaTus 2-3. Uctopus ecrecrBosnanus B J[pesHem mupe. (4 yaca)

Hanonnenue u mnepenaya 3HaHUNH O MPUPOJAE — HEOOXOAUMOE YCIOBHUE pa3BUTHUS
olmiecTBa Ha MEPBBIX AdTamax ero craHoBieHus. [lpuxmagHoil xapakTep 3HaHUNA. 3HAHUA O
npupoae © MHUQOJOTHUECKOE CO3HaHWE. Pa3BUTHE acCTPOHOMHYECKUX, apH(MeTHUecKux,
F€OMETPUUYECKNX, TEXHUYECKHX, MEIULMHCKUX W JIp. 3HAHWM B IUBWIM3ALMIX Mexaypeubs,
npesrero Erunra, Mamumn, Kuras u noxomymOoBoii Amepuku. Pa3BuThe neMOKpaTHUECKUX
TOPOAOB-TIOJMCOB B JIpEBHEW ['peruu Kak MpeAnochbUIKA Pa3BUTHS JOTUKH U PALMOHAIBHOIO
MBIIUICHHUS. Pa3BUTHE TEOPETHYECKHX METONOB B (PMIOCO(PCKUX IMIKONAaX IpeBHEH [ permu.
Barmsiaer HatypdumocopoB Ha Mupo ycrtporctBo. Iludarop, danec, Anakcumen, ['epakiur,
Omnenoki, Amnakcarop, Jemokpur, JleBkumm, Onukyp, Jlykpenuit, ['mnmoxpar, Ilnaton,
Apucrotens, Teodpacr.

Jlexuus 3. [lepBasi HayuHasi peBosonusi. (2 yaca)

IlosiBieHHMe HayKuM Kak JOKa3aTeJIbHOIO 3HaHUA B ApeBHeW I pennn. Apucrorens. Tpyabl
Apucrotens. Co3ganue GOpMaIbHOW JIOTUKH — YYE€HHS O Jl0Ka3aTeslbCcTBE. |loHATHITHO-
KaTeropuaibHbIil anmapar ApHUCTOTENs M KAHOH OpraHu3allid HAy4YHOI'O MCCIIEIO0BAHUS.
Otpenenue HAykKM O MpUPOJE OT MeTapu3MKW M MaTeMaTUKH, eJuHas Kiacchu(puKanus
MPUPOJHBIX 00bEKTOB. ['eomeTpus EBKkina Kak mepBasi 3aKOHYEHHAs! CUCTEMa TEOPETHYECKOTO
3HaHUS. ApXUMEJ — OCHOBaTelb MaTeMaThyeckod ¢usnku. Kocmomornueckue Mozaenu
(Apucrapx Camocckuii, I1Tonemeit Knasnuit u ap.). YcraHoBI€HHE T€OLEHTPUYECKON KapTHHBI
MHpa B paMKax MEepBOM HaydyHOM peBosrolnH. HakornieHne HaydHbIX 3HAaHUW B AJIEKCAaHIPUU U
HpeBHeM Pume. B3anmonencreue KyapTyp.



IIpakTuyeckune 3ansatus 4-5. Ucropus ecrectBo3HaHusi B CpeHeBEeKOBbE U 3NOXY
Bo3poxaenus. (4 yaca)

ITpupona u yenoBek Kak pe3ynbraT 0oxkecTBeHHOro TBopeHus. Tpyasl P. bakon. Omoxa
Bospoxxnenus: oOpamieHre He TOJNBKO K IpobiieMaM ueloBeKa, HO M K pa3BHBAIOIIEMYCS
ecrecTBo3HaHUIO. Kocmoronnueckue mnpoOnemsl. Tpyasl Hukxonas Komepuuka, Ianuieo
lamuanes, Jxopmano bpyHo. 3apokneHne SKCepUMEHTATbHON (U3UKHK, TpakTUku. [lo3HaHue
3akoHOB mpuposl (uaeu /. bpyHno).

Bompocel ecrecTBO3HaHUS, MEIULUHBI, reorpaduu, TEXHUKU B BOCTOYHOW KYJBTYpE.
Tpynet M6 Cuna (ABunenna), M6 Pymu (ABepposc). Onoxa Bospoxaenus — 3To
MEPEXO/IHbI NEepHUOJ OT CPEIHEBEKOBBIX BO33pEHUHl K KYyJbType HOBOIO BPEMEHHU.
I'ymanuctuueckoe mMupoBo33peHue. OOpalleHue K YeloBEeKY KakK BBICHIEMY Haudaly ObITHS,
LEIbHOCTh U CTPOMHOCTh MUPO3/IaHUsl, aMOUIIMO3HOCTh YEJIOBEKA 0 OTHOLIEHUIO K MPHUPOJIE.
[Ipupona kak mHepTHas cuia, TpeOyrollas MOKOPEHUs, YCTaHOBJIEHHs HaJ HEI TOCIHOCTBA
pazyma. [lpuposa Kak HMCTOYHMK pECypcoB JUIsl 4e€lOBEKa W MECTO JJii €ro OOUTaHMs.
Heuncuepnaemocts pecypcos npupozasl. Tpynsl Jleonapno na Bunum: myTe K UCTHHE - depes
CUHTE3 TEOPUHU M MPAKTUKU, METO/IbI MHAYKIUH U NEAYKINH, aHAJIU3 U CUHTE3 B MCCIIEA0BaHUU
aBieHuid npupoasl. Bknan Jleonapno na BuHum B pa3BuTHE Te€0JOTHHM, OOTaHMKH, aHATOMHH
YeJIOBEKa U )KMBOTHBIX, MEXaHUKH, OTITUKH, KOCMOTOHHH.

Jlexuus 4. Bropasi HayuHasi peBoJiloums. (2 yaca)

CranoBieHne renuoueHTpuueckoi kaptuHel Mupa. H. Komepnuk. I'. Iamunein. Wnes
MHOkecTBeHHOCTH MuUpoB (1. bpyno). Knaccuueckas mexanuka M. HpioToHa — OCHOBa Hayku
HoBoro BpemeHHu. Bxman P.Jlekapta u @. bexona B craHoBineHuu Hayka. OcoOeHHOCTH
KJIACCUYECKOM  HAyKW: MaTEMaTU4YeCKOe OINHUCAHME  JEHCTBUTEIBHOCTH, CTAHOBJICHUE
3KCHEPUMEHTAIBHOIO METO/a, MEXaHUCTUUECKUNA PEAYKIIMOHU3M, OTKa3 OT «IIeJICTIONaraHus» B
IpUpOJIe, IPEICTABICHUE O JOCTHKMMOCTH aOCOIFOTHOM HAyYHOW MCTHHBI, CTPOrO€ pa3/elieHne
CBOICTB 00BEKTa U CyObEKTa, HE3aBHCHUMOCTh OOBEKTa OT CBOMCTB CyOBEKTa, IMOJIy4YeHHE
a0COIOTHO OOBEKTUBHOTO OINHWCAHMSA, IETEPMUHH3M. MeXaHHCTHYECKas HaydHas KapTHHA
mupa. Konnenmus nanpHoaeiictBus. KocMonornueckas mojnenb 0ECKOHEYHON alleHTPHUYeCKOn
Bcenennoii. Boiienenue Hayku kak 0co00ro MHCTUTYTA.

IpakTunyeckue 3ansatus 6-7. Ecrecro3nanne XVI-XVII BB. (4 uaca)

Panmonanusm kak HanpaBieHue B Teopuu no3Hauus. (®. bakon, P. Jlekapr, b. Cniuno3sa).
EcrectBo3nanne XVII B.: dopMupoBanne MexaHHUCTHUYECKOTO Tonaxona. Bxmax I'. Tanmmes B
pa3BUTHE MEXaHUKH (3aKOHBI CBOOOJHOTO MaJIEHUs TeJl, 3aKOHBI JIBIYKEHUS MAaSTHUKA). 3aKOHBI
MexaHnnueckoro apuwxeHus M. Herotona. MexaHnueckoe eCTeCTBO3HAHUE.

Bo3nukHOBeHHe HayyHOro Merona. Hayka kak MHCTpYMEHT, MO3BOJISIONIMN CHUMATH
MPUPOJIHYI0 OTPAHUYCHHOCTh Mo3ra. du3MKa Kak BHUJIOM3MEHEHHE €CTECTBEHHBIX (DYHKIUN
Mo3ra. CTaHOBJIEHHE TEOPETHYECKOI0 €CTECTBO3HAHHWS, OCHOBAaHHOTO Ha DJKCIEPUMEHTax H
HAOIIOICHUSX.

IpakTnyeckoe 3ausatue 8. EcrectBoznanue XVIII B. (2 yaca)

JluHamuueckass KOHLENIMsST MaTepuu Kak (OpMbl IPOSIBIEHUS AKTMBHOM SHEpruu,
BJIOKEHHOM boroM B MOMeHT co3nanus mupa, pazpadoranHas WM. Kantom. Bxian U. Kanra B
pa3BUTHE €CTECTBO3HAHMA: IOAXOJ K IPHUPOJAE C TOYKM 3pEHUS €€ pa3BUTHA, IIepBasd
KOCMOroHM4Yeckasi Teopuu. IIporuBopeune B kapTuHe mMupa, cioxxuslencs Kk koHy XVIII B.:
Kocmoc, Beenennas — camu o cebe, a 4esioBek Kak peHOMEH — caM 10 cebe.

@panny3ckuii Marepuann3m Bropoil nmonoBuHbsl XVIII B. (maen Hduapo, 'AnamOGepa,
Jlannaca): 1eapHOE MOHUMAHKE HPUPOABI KakK JABMXKYLIEHcs MaTepuH, BEYHOH BO BPEMEHHU U
OECKOHEUHOW B TMPOCTPAHCTBE, HAXOJAIIEHCS B TOCTOSHHOM CaMOpPA3BUTUM B BHUJE
KPYyTOBOPOTOB M 3aKOHOMEPHO IOPOKIAIOUICH >KW3Hb W pa3yM Ha IUIAHETax, I'e Ul TOro



CYUIECTBYIOT OnaronpusatHble ycioBus. Juanexktuka npupoast . Jduapo. Ilpeacrasienus o0
SBOJIIOLMHM JKMBBIX CYIIECTB COJAEpKAT M UAEs O BbDKMBAEMOCTH Hambosiee MpUCIOCOOIEHHBIX
¢dopm. Ucropus acrponomuu ['Amambepa. Teopuu BepositHocTeld u HeOecHass mexaHuka I
Jlammaca. ApUCTOKpaTHYECKOW peaknue Ha (PpaHIy3CKUM MaTEepHaIM3M sIBUJIACh (Quiiocopus
I'. Terens (1770-1831), KOTOpOW OH MBITAJICS HAHECTH COKPYIIMTENbHBIA yaap (QpaHIly3cKOMY
MaTepUaIu3My U PECTaBpUPOBATH MJI€ATM3M. 3aKOHbI CaMOpa3BUTHS U caMOIoO3HaHUs Ayxa [
leremns.

IIpakTuyeckue 3anaTus 9-10. Beigaromuecs orkpoiTusa XIX B. (4 yaca)

KoHuenuus enrHCTBa M 3BOIONUY KUBOU ITpUpoasl. Bennkue otkpeitusa XIX B.: 3aKk0H
coxpaHeHus sHepruu [xoyis, ['enpmronbua; yueHue o6 anekTpoMarauTHoM noje M. @apanes;
kieroyHas teopus T. llIBanHa; 3BomonmonHas reopuu Y. Jlapsuna.

Marepuanuctuueckas Hatypduinocopus XIX B. (Tpyas! u uccienoanusx 1. Jlamnaca,
Jx. Jamvrona, JI. ®eiiepbaxa, A.U. I'epuena, H.I'. Yepnsimesckoro, M. dapanes, JIx.
Makcgenna, Y. [apsuna, JI. bombumana u ap.). OkoHuaHue mnepuoga Harypduiocoduu.
«/Inanexktuka mpupoas»y @. Durenbca. JlManeKkTUKO-MaTepHAIMCTHUECKHE BoO33peHus .
OHrenbca.

Jlexnus 5. «Pycckuil «<koCMHU3IM». (2 yaca)

«Pyccknit kocmMu3M» BTOpoM monoBuHbl XIX B. — yMOHAacTpoeHHE HIMPOKUX KpPYroB
JIEMOKPaTUYECKOW MHTEJUIMIeHUMU. BKIIag eCTeCTBOMCHBITATENIEM B Pa3BUTHE «PYCCKOrO
kocmm3May (K.O. Huonkosckuit, [I.11. Mennenees, U.M. CeuenoB u ap.) OcHoBHbIC uueu: 1.
UYenoBek — 3T0 cocTaBHast yacTh npupojbl. 2. Yenoseka u [Ipupony B equncTBe. 3. YenoBek u
BCE, UTO €r0 OKPYXKAET, — ITO YaCTHU €JUHOI0 LEN0ro — BeeneHHo.

OO6oOmiaromue cxeMbl B PYCCKOM €CTECTBO3HAHMM BTOpoW mosioBHHBI XIX B.:
nepuoanueckas cucrema JI.M. MenneneeBa, BbickazpiBanue .M. CedeHoBa O TOM, YTO
YeJIOBEKa HYKHO M3y4yaTb B €IMHCTBE €r0 IUIOTH, JyXa W OKPYXKalolled Cpeibl, YYEHHE O
Hoochepe pycckoro yuenoro B.1. Bepnanckoro.

ITonumanue nporuBopeuns Mexy HYenosekoM u IIpupoaoil, 4eI0BEKOM U OKPYKAIOLICH
Cpenoi, IMOHMMAaHHME OTBETCTBEHHOCTHM Pa3yma 3a OTBICKaHME IIyT€l pa3penieHusi 3TOro
nporusBopeuus. Mueu coBeplieHCTBA HPABCTBEHHOI'O HA4yajla, CO3JaHME HEKOEro HOBOIO
MHpPOBOTO IpaBonopsaka. HoBbIN IpaBONOpsAIOK W HOBas MOpajibHas OCHOBA 4YEJIOBEYECKOIO
obmiecTBa — 3TO HEOOXOIUMOE YCJIOBHE JalbHEHMINEro pa3BUTUS IHBHIU3AIUH, BCEro
4eJoBedecKkoro posaa. HoBble 3HaHHS M HOBAasi HDAaBCTBEHHOCTh KAK OCHOBHOM MOTHB «PYCCKOI'O
KOCMM3May.

[lenpHOCTP BOCHpUATHS MHUPA B Pa3BUTUM PYCCKOM E€CTECTBEHHOHAYYHOW MBICIIH.
Benymas tenaeHuus pasBUTHS PYCCKOro ecrectBo3HaHus XIX B. — CTpemileHHME NOCTPOUTH
000011aro11e, CHHTETUUECKUE KOHCTPYKLMU U CXEMBI: Nepruoaudeckas Tadnuua 31eMeHToB /.
Menzeneesa, U3y4eHHE Y€JI0BEKa B €IMHCTBE €ro IUIOTH, IyXa U OKpYysKarolel cpensl (uneu U,
Ceuenosa). Pazpurtue ¢puznonoruu yenoBeka.

YenoBek — akTuBHBIA (akrtop Ilpupoasl, KOTOpbII HE MOXET ObITh CTOPOHHUM
Ha0JII01aTeNEM.

IpakTuueckoe 3ansatue 11. @uszuka B XIX-XX Beke. (2 yaca)

OObenuHeHre Hayku W oOpa3oBaHMs. Pa3BuTHE KOHTHHYaJbHOW M KOPIMYCKYJISPHON
KOHIICTIIINI B OMUCAHUU MaTepuaibHOr0 Mupa. CTaHOBIEHUE KIACCUYECKON TEPMOIUHAMUKH U
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. llepBoe u BTOpoe Hauano TtepMoauHamuku. bpayh P.,
®ypre, Kapno C., J[Lxoynb k., Dempmromeu I'., Knaysuyc P., Tomcon (KenbBun V.),
Bonbiman JI. Pa3Butne snektpoanHamuku. OTKpbITHE MONEeBON (Gopmbl MaTepuu. KoHuemnmus
OJIN3KOIEHCTBUS. DneKTpOMarHUTHBIN PEOYKIMOHU3M. Jlenn O. X., @apanen M.,
Maxkcpemn /. K., I'epu I'., ®penens, FOur T.
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IIpakTnueckoe 3ansaTue 12. Xumua B XIX-XX Beke. (2 yaca)

PasButue wupeit aromusma B xumuu. [lanston [[x., bepromne K. — 3akoH KpaTHbIX
otHomeHui. ['eit-JIroccak — 3akoH 00BEMHBIX OTHOIIEHUN. 3akoH ABoranpo A. bepuemyc U.:
BBEJECHUE XHMMHUYECKHMX CHUMBOJIOB, OIpENeIeHUE aTOMHbIX BecoB. IIpayr Y., Maiineke U.
[lepBple MOMBITKM KJIacCUpUKALUMU XUMHUYeCKHX diemeHToB. [lebeiikep U. B., Meiiep JI.
Knaccuueckas xumust — nepuogudeckuid 3akoH Menaeneesa [I. 1. XuMuueckass KUHETHKA.
Appennyc C., Baut T'opd, OcpanpgB., Jle-lllatense JI. Teopust 31eKTpoIUTHUECKON
JUCCOLMAIMU. XuMHudeckas TepmoiuHamuka. [u06c /[x. Bo3HUKHOBEHHE OpraHMYeCcKOn
xumun. Teopus BanmeHTHOCTH (Kekkyne ®. A.). Teopuss XMUMHUYECKOTO CTPOEHMS BEIIECTBA
(cTpyktypHas xumus). bytiepos A. M.

IIpakTnueckoe 3anstue 13. buosorus B XIX-XX Beke. (2 yaca)

Coznanne xinerounout teopuu. lllneiinena M. u [lIBanu T. Pa3zButne muxpoOuonoruu.
I1. ITactep. YcraHOBIEHHE MPUHIUMA <CGKUBOE W3 >KUBOTO» Pa3BUTHE IMOpPHOIOTUYECKOTO U
JKCTIepUMEHTAIbHOTO MeToa B Ouonioruu. bap K., I'ekkens 3., Oyan, [lypkunse ., bepnap K.,
Meunukos . 1. Ceuenos 1. M. Ilasnos U. I1. CraHoBieHHE DBOMIOIMOHA3MA B OHOJIOTHH.
Co3naHne «eCTeCTBEHHBIX CHCTeM» KHUBOTO. buorenernueckuit 3axkoH ['exkensD. wu
Mironnepa 1. Teopuss MpouCXOXKAEHHUS BHAOB MNyTéM ecTecTBeHHoro otoopa Y. JlapBuHa.
Kommap Jlxenkuna. OTKpbITHE TUCKPETHOW IMPUPOJIbI HaciencTBeHHOCTH. Mennens . Brixon
OMOJIOTMH Ha HOBBIM pyOexK.

Jlexuus 6. TpeThsi HaAy4YHasi peBoJOINUI». (2 Yaca)

OnpoBep)keHHE TPEACTAaBIEHUN W HEAENUMOCTH aToMa. OTKpbhITHE 3JEKTPOHA
(Tommcon JIkx.). IlepBeie momenun aroma. DopMHpOBaHHE MPEACTABICHHN O sIpe aroMma.
[Inanerapnas monens aroma (Pesepdopm). OTKpbITHE 3aKOHOB pPAaJHOAKTUBHOTO pacraja.
Kpusuc trepmogunamuku: «yiabTpaduoneroBas karactpodar. [Ipeacrapnenus o0 sneMeHTapHOM
KBaHTE JCUCTBUSA — HeaenuMmon mopuuu sHepruu (M. [Inank). CraHOBJIEHHE KBaHTOBOU
MexaHuku. KBanToBas (portoHHas) Teopus cBera (A. DiiHmTeliH). KBaHTOBast Teopust CTpoeHUs
atroma (H. bop). Bonnossie cBoiictBa matepuu (JI. ne bpoiine). YpaBHeHHEe BOTHOBOH (yHKINN
anektporna  (O. llpenunrep). «Bomasl  BepostHocTH» (M. bopr).  CooTHomieHue
HeonpeaenénHoctu (B. I'eitzen6epr) n npunuun pnonoiaxnutensHocty (M. bop). BepositHocTHbIIM
XapakTep omucaHus OOBEKTOB MUKPOMHpA. YCTAaHOBJIEHHE BCEOOIIHOCTH KOPITYCKYJSIPHO-
BOJIHOBOro ayanu3ma. HoBas Teopusi mpocTpaHcTBa M BpeMeHH. CnemnuaibHas Teopus
OTHOCUTENILHOCTH KaK pe3ylbTaT CHHTe3a KJIACCHUECKOW MEXaHUKH U DIEKTPOJUHAMUKU
(A. DitamTeitH). O0mas Teopuss OTHOCUTEIBHOCTH: 3aBUCUMOCTh CTPYKTYPBI MPOCTPAHCTBA —
BpPEMEHH OT pacrpeneneHuss macc. KBaHTOBasi MEXaHHUKa U T€OpUsi OTHOCUTEILHOCTH — OCHOBA
HEKJIAaCCHUECKOM  Hay4yHOW KapTuHel wmupa. OcoOeHHOCTH  Hekimaccuueckoir  HKM:
JUAJIeKTU3allHsl, BEPOSTHOCTHBIM TOIXOJ, 3aBHUCHUMOCTh ONHCAaHUA OOBEKTa OT CBOWCTB
cyObeKTa, HEBO3MOKHOCTh MOJHOCTHIO OOBEKTUBHOIO OMUCAHUS U YCTAHOBJICHUS aOCOTIOTHOM
UCTHHBI.

Jeknus 7. EcrectBo3Hanue B XX Beke. (2 yaca)

[IpoHMKHOBEHHE WJAEU OJBOJIOLNMOHM3MA B XUMHUIO W (QU3MKy. Pa3Butue ¢usuku
aneMeHTapHbix 4vactuul. upax [1., Tamm W. E., FOkaBa X., I'enn-Maun M. u ap. [lonbitku
coznanusi «Teopum Bcero Cymero». [»BucIl. Hecranmonapusie Mopaenu BceneHHON.
Opuaman A. A., Xab66nD., 3enpaoBud . b. Teopus Oonpmoro B3peBa. [amoBI.T.
[Teitnzac A. A., Bunscon P. B. B3zaumocBsi3b  3BOJIOIMM ~ MEramMupa €O  CBONCTBaMHU
MHUKPOYACTHIl. YUYEHHEe O XUMHYECKHX Tporeccax. Teopuss karammza. Cabatse I1.,
Canpnepan XK. b., UnareeB B. H., T'a6ep ®@., bom K. Dpomtormonnas xumusi. Ceménon H. H.,
bepesun H. B. Monekynsapuas Ouonorusi. buoxumusa. ['enetmka. OTKpBITHE TE€HETHYECKOTO
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koma. Jle ®pus3, VY. Acrbepu, D.Yaprapd, T.Mopran, H.U. Basunos, U.B. Tumodees-
Pucosckuit, M. XK. Yorcon, ®.d.Kpuk, H.II. Jyounun, I. Il I'moprues, H. K. Komnbios,
I'. TamoB. Dxonorusi kak cucrema Hayk. J. 3tocc, A. Tencnu, B. H. Cykaués, P. ®opectep.
PazButust mpexacraBinenuit o kocmo-3eMHBIX CBs3sx (K. O. HmonkoBckuit, A. JI. UmkeBckwid,
B. B. lokyuaeB). VYuenue o Ouocdhepe wu Hoochepe (D.JIapya, Teitssp ne lllapaen,
B. U. Bepnanckuii). Cunretuueckass Teopusi »HBoitolMU. VIHTerpaTuBHbIE MpOIECCH B
€CTECTBO3HAHMU. Pa3BuTHE HaaauMCUUIUIMHApHBIX Teopuil. Teopus cucreM. HepaBHOBecHas
tepmoauHamuka (cuHepreruka). U. P. Ilpuroxun I'. Xaken. Teopus xatactpod. OcoGeHHOCTH
COBPEMEHHOM  €CTECTBEHHO-HAy4YHOH  KapTUHBI  MHpa: (YHIAMEHTAJIbHBIA  XapakTep
HaIpaBJIEHHOCTH BPEMEHM, CHUCTEMHOCTb B OpPraHM3allMM MaTepuaibHOrO0 MHUpa, HEJIUHEIHHOe
pa3BUTHE CUCTEM, IOPOTOBBIN XapaKTep CaMOOPraHU3aLUHU, BCEOOUIHI IBOIIOLIMOHU3M.

Jlexknus 8. HoBelilasi peBo/Il0LUs B €CTECTBO3HAHUM. (2 yaca)

HUctopuueckne  mpeAnoChUIKM I HACTYIUICHHMS  HOBEHIIEH  pPEBOJIIOLMH B
ectecTBo3HaHMU. CTUMYJHpYIOIee BO3JCHCTBHE Ha E€CTECTBO3HAHHE: HOBBIE MOTPEOHOCTH
TeXHUKHU. Tpu 3Tana HOBEUIIIEH PEBOJIFOLIMHU 1 MPEATTOCHUIKH:

1. [lepBBiii 2Tam HOBeWIEH peBOMOLMKA B (PU3UKE M BO BCEM ECTECTBO3HAHHUHU
(oTkpeiTHE 3neKTpoMarHUTHBIX BoJH ['. I'epuem (1888 r.); oTkpbITHE cBeTOoBOrO AasneHus [1.H.
JlebeneBbiM (1899 r.); cozmanue Teopun OTHOCUTENbHOCTH A. DitHmTeitHom (1905 T1.);
m3oopetrenue panuo A.C. [TonoeiM (1895 r.); BOBHUKHOBEHNE B XMMHUU U OMOJOTUU T€HETUKU
Ha ocHOBe 3akoHOB [. Mennens (1856-1863 rr.); cozganue H. bopom (1913-1921 rr.) Ha ocHOBe
IPEICTaBICHUIA 00 aTOME M aTOMHOM SIJJPe TEOPUHU BOJIOPOAO-TIOJOOHOTO aToMa, OCHOBAaHHOW Ha
JIBYX €ro IMOCTyJlaTax, KOTOpble MO3BOJIWIM PEHINTh MPOTUBOPEUUS MEXKAY KIACCHYECKON
(M3UKO M BHOBH TOJTYYCHHBIMU 3KCIICPUMEHTAIBHBIMU JaHHBIMA H Pa3paboTKa KOTOPBIX
BeJIach B COOTBETCTBUU C TIepHoInyYecKor Tadbmmen /[. Menaeneepa).

2. Bropoii sTan HOBelIeH peBOIIOLUN B €CTECTBO3HAHUM Hauaics B cepenuHe 20-x
rr. XX (BO3HMKHOBEHUE KBAaHTOBOW MEXaHUKH, COUYETaHHE €€ C TeOpHUel OTHOCHTEIHHOCTH;
oOpa3oBaHue 00111ell KBAHTOBO-PEJIATUBUCTCKON KOHIIETIINH).

3. Havanmom Tperbero »Tama HOBeIIel pEBONIOIMHM B €CTECTBO3HAHUU (IIEPBOE
OBJIQJICHHE aTOMHOW SHEPIrHeil B pe3yibTaTe OTKPBITHSA JIEJIEHUS aTOMHOTO sJipa HEMEUKHUMU
¢msukamu O. I'anom u @. [lItpaccmanoMm B 1938 1., mocnenyronue uccnenoanus (1940-1947
IT.), C KOTOPBIMH CBsi3aHO 3apoxaeHue IBM u HOBOW Hayku — KUOEPHETUKH).

[TonHoe pa3BuTHE TpeTbero 3Tamna B cepeauHe XX B. Ero otnuunrensHbie 0COOEHHOCTH:
Hapsany ¢ (QU3WKOW Temeph B ©CTECTBO3HAHWM JWAMPYET Ieas Tpylnmna OTpacieil: XuMmus
(0cOOEHHO MHUKPOXHUMHMSI, XUMHUS TTOJTUMEPOB); OMOnorus (0COOEHHO TEHETHKa, MOJICKYJIspHas
OnoJIoTHsl ); KHOCPHETHKA; KOCMOHABTHKA U JIP.

IpakTnyeckue 3ansatus 14-15. EcrectBo3nanue B XXI Beke. (4 yaca)

[Tonsitue cunepreruku. CHHEpreTHMKka Kak HayKa O COBMECTHOM JIEMCTBUM MHOTHX
JJIEMEHTOB, 00 OOIIUX MPUHIUTIAX, YIPABISIONUX caMmoopranmu3amueii. CHHepreTrKa Kak HOBOE
HaIpaBjIeHUE MEXIUCIIUIUTMHAPHBIX MCCIICIOBAHUN MPEACTABISAET COO0M MHTEpEC I HAyKH B
LIEJIOM.

HUctopust cTaHOBIEHUA  CHUHEPreTMKM KakK Haykd. BoO3HMKHOBEHHE  TEOpHH
caMOOpraHu3alliil — CHHepreTHKu — Tpynamu Y. JlapBuHa — co3aarenss Teopur OMOJIOTHIeCKON
spomonuu, JI. bBombimana u A. IlyaHkape — OCHOBOIIOJIOKHMKOB CTaTUCTHYECKOTO U
JUHAMUYECKOr0 OMHCaHUsl clokHoro paBwxkeHus, a Takke A.H. Komamoroposa, JIL.U.
Manpnensmrama, A.A. AuaponoBa, H.C. Kpsimora, H.H. boromo6oBa, A.A Bmacosa, JI.JI.
Jlangay ¥ MHOTHX JPYTHX.

Poxw pabor B.U. BepHanackoro o Hoochepe B CTAaHOBJICHHH TEOPHUU CaMOOPTaHU3AIUH.

Cozanuem TeOpuM caMOOpraHu3allii B COBpEMEHHOM ee noHumanuu (tpynasl W. Ilpuroxuna n
I'. Xakena).
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EnvHple TpUHOMIBI CaMOOPTaHU3AllMd B JFOOBIX TPHUPOAHBIX cucteMax. Co3mgaHue
00111e#1 KOHIIEIITNHY TJI00aTbHOTO 3BOIOIIMOHN3MA, T.€. Pa3BUTHS B MaciiTade Bcel BeemeHHOM.

Cunepreruka Kak oOIIas TeOpusi CaMOOPTaHU3aAIUH, OOBICHSIONAS €IUHBIE MEXaHU3MbI
CTPYKTYypOT€HE3a, IIEJIOCTHAs €CTeCTBEHHOHAYYHAsl KOHIICIIIIUS CTAHOBJICHHUS W Pa3BUTHSA
MaTepHUaTbHBIX CTPYKTYp: OCOOBII MOIXOJ] B MOCTAaHOBKE BOMpoca 00 M30MOP(HHBIX 3aKOHAX
CTPYKTYpPHOH CTaTHKM W JWHAMHKH; TIOJIO)KEHHE O KOTEPEHTHOM, CaMOCOTJIACOBAHHOM,
CAaMOMHCTPYKTHPOBAaHHOM  TOBEJACHUHM  OOJBIIOTO  aHCaMOJii  HHOPOJHBIX  OOBEKTOB,
IIOCTABJICHHBIX B OHp@}IGJ’IGHHBIC YCJ'IOBI/IH. PaCCMOTpeHI/Ie MI/Ipa O6T)€KTOB, OCHOBBIBAsICb Ha
«PE30HAaHCHOM BO30Y>KICHHI» BCTYMAIOIINX BO B3aUMOJICHCTBIE OOBEKTOB.

CBsi3p CHHEpPreTUKH ¢ JApyruMu Haykamu. CuHepreTuka — TEOpUS M METOJI0JIOTHS,
HCCIeyIoNIasi mpoIecchl camoopranu3anuu. CHHepreTuka Kak CUCTeMa B3TJISI0B, B KOTOPBIX
¢u3MK, XUMHK, OHOJIOT M MaTeMaTUK BUASAT CBOW MaTepuall, KaK KaTajlu3aTop Mexay
MPEICTaBUTEISIMHA Pa3HOOOPA3HBIX HAYK.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B mpomecce mpemomaBanusi kypca «lMcTopus ecTecTBO3HaHHS» MpPeayCMOTpEHa
peanmu3anysi KOMIIETEHTHOCTHOTO TIOJX0/a, B OCHOBE KOTOPOTO JIEKHT WCIIOJIb30BAaHHE
AKTUBHBIX M MHTEPAKTUBHBIX (OpPM TPOBEACHUS 3aHATHI, KOTOpbIE B COYETAaHUU C
BHEAYIUTOPHOW paboTOil CcrocoOCTBYIOT (HDOPMHPOBAHHWIO W PA3BUTHIO MPO(HEeCCHOHATBHBIX
HaBBIKOB OOyuarommxcs. JICKIMOHHBIA MaTepual TpeACTaBICH B BHAC WH(POPMAIIMOHHBIX

JIEKIIMM, a TAK)Ke JEKIUU-I11anoros. IIIHpOKO UCIIONB3YIOTCS MYyJIbTUMEIUIHBIE TEXHOIOTHH.

6. YYHEBHO-METOIUYECKHUE MATEPHUAJIbBI

6.1. Opranu3anms caMoCTOSITe/ILHOI padoThI CTYIEHTOB
KosanyecTtBo 4acos
Copep:kanue
Tembl 3ausaTHI Beero | Aymu- | Camo- CaMOCTOSATENbHON ®opmbl KoHTpOasi CPC
TOPHBIX | CTOAT. paﬁOTbI
padoThl
Tema 1. 6 2 4 1. N3yuenue | Yuactue B
EcrecTBO3HAHHTE B Marepuaia JeKIHH. KOJUICKTHUBHOM
CHCTEME HayKd W 00CYXJICHUH TEMBI.
KYJIbTYPbI
Tema 2. OcHOBHBIE 6 2 4 1. TloaroroBka k Tect- | Tect-ompoc. OTBeT Ha
3aKOHOMEpPHOCTH orpocy. ceMHuHape.
pa3BUTHUSA 2.  IloarotoBka K
€CTeCTBO3HAHUS OTBETY Ha CEMHHApe.
Tema 3. Baxwneiimme 6 2 4 1. Nzyuenne | TecToBIi KOHTPOJIb
3Tarbl pa3BUTHUSA Marepuaia JeKIUH. 3HAHU.
€CTECTBO3HAHUSA 2. IloaroroBka k TecTt-
OTIpOCYy.
Tema 4. Ucropus 10 4 6 1. IlomroroBka x Tect- | OTBET Ha ceMHUHApE.
€CTECTBO3HAHUSA B orpocy.
HpeBHeM mupe 2. I[logroroBka
OTBETY Ha CEMHHApe.
Tema 5. Ilepsas 8 2 6 1. Uzyuenne | YuacTue B
Hay4YHas PEBOJIIOLIUS MaTepuana JCKIUH. KOJUIEKTUBHOM
00CYKIEHUH TEMBI.
Tema 6. Ucropus 10 4 6 1. IlogroroBka K TecT- | Yuactue B 00CYXICHHUH
€CTEeCTBO3HaHUS B OTIpoCy. TEMBI B pamKax
CpenHeBEeKOBbE u 2. [ToaroroBka K | KpyIJioro croJa.
smoxy Bospoxaenus OTBETY Ha CEMHHApE.
Tema 7. Bropas 8 2 6 1. W3yuenune | TecToBbIN KOHTPOJIh
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Hay4Hasl pEBOJIFOLUS

Marepuaia JeKIUH.
2. TloaroroBka K TecCT-

3HAHUMH.

OTIpOCy.
Tema 8. 10 4 6 1. ITogroroBka  k | OTBET HA CEMUHApE.
EcrecrBo3znanne XVI- OTBETY Ha CEMHUHApE.
XVII BB
Tema 9. 8 2 6 1. IToaroroska K | OTBeT Ha ceMHUHApeE.
EctecTBO3HAHNE OTBETY Ha CEMHUHAapE.
XVIII B
Tema 10. 10 4 6 1. IToaroroBka K [ OTBeT Ha ceMUHape.
Briparomuecs OTBETy Ha CEMHUHApeE.
OTKpEITHA XIX B
Tema 11. «Pycckuii 6 2 4 1. N3yuenue | Yuactue B
KOCMHU3M)» MaTepurana JeKIIH. KOJUIEKTUBHOM

00CYIKJICHUU TEMBI.

Tema 12. Ousuxka B 8 2 6 1. Iloaroroska K [ OTBeT Ha ceMuHape.
XIX-XX Beke OTBETY Ha CEMHHape.
Tema 13. Xumus B 8 2 6 1. IToaroroska K | OTBeT Ha ceMuHape.
XIX-XX Beke OTBETY Ha CEMHUHApE.
Tema 14. Buonorus B 8 2 6 1. Iloaroroska K [ OTBeT Ha ceMuHape.
XIX-XX Beke OTBETY Ha CEMUHAPE.
Tema 15. Tpetbs 8 2 6 1. N3yuenue | TecToBblit KOHTPOJIb
HayJHas PEBOJTFOIUS Marepuaia JeKIUH. 3HAHU.

2. IloaroTroBka K TeCT-

OIIpoCy.
Tema 16. 8 2 6 1. Nzyuenune | Yuactue B
EcrectBo3Hanue B XX MaTepuaa JEKIUU. KOJIJIEKTUBHOM
BEKE 00CYKJICHUH TEMBIL.
Tema 17. Hoseilas 6 2 4 1. N3yuenue | Yuactue B
PEBOITIOITHS B Marepuaia JeKIHH. KOJUIEKTUBHOM
€CTECTBO3HAHUU 00CYXKJICHUH TEMBL.
Tema 18. 10 4 6 1. ITonroroska K [ OTBeT Ha cemuHape
EctectBozHanme B OTBETY Ha CEMHUHape.
XXI Beke
Hroro 144 46 98

6.2. Opzanuzayus meKyuyeco KOHMPOJIA U RPOMENCYMOUHOU ammecmayuu

Texyuuii KOHTPOJIb

[lpoBepKka yCBOEHMSA 3HAHUI BEAETCH B TeUeHMe ceMecTpa B MMCbMEHHOM
doopMe (TecT-onpoc) Ha NeKUMOHHBIX M NpakTUueckmx 3aHaTuax. Kpome Toro, B

xoge

CEMMHaPCKUX

3aHATUM

KOHTPOJb

KauecTBa

ocyuwecTBnsieTcs B ycTHom doopme (beceaa).

HpOMe)KyTO‘lHaﬂ aTrecranus

yCBOEHWS

3HaAHUM

[MpoMexyTouHas aTTecTaums ocylecTBNAeTca B doopMe 3aueTa C OLEHKOW.
Ha 3aueTe npoBepsieTcs:
YyCBOEHME TeOpeTUUeCcKoro Matepmana;
BflaleHMe OCHOBHLIMW eCTeCTBEHHOHAaYUHbIMU MOHATUAMM;

yMeHune

aHanM3upoBaThb

mMartepwuan,

NPoOBOANTb

CpaBHeHUS,

JKCTpanonmpoBaThb obwwme 3adKOHOMEPHOCTWM HA YaCTHbIe CUTYyaUnWN.

IlpumepHnuiii nepeuens 0CHOBHBIX 60NPOCOB K 3auemy (2 cemecmp).
1. EcrecTBo3HaHuME B cHUCTEME HAyku M KyibTypbl. CTpyKTypa €CTECTBO3HAHUS.
DyHIaMEHTAJIbHBIE ECTECTBEHHOHAYYHbIE HAIIPaBJICHUS.




2. llpenmer  ecrectBo3HaHusA. OcHOBHas ~ TepmuHOjorus.  BsaumopeiicTBue
€CTECTBEHHBIX HayK.

3.  OcCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHUS €CTECTBO3HAHUSA. Ponb IpakTUKU B pa3BUTUU
ectecTBo3HaHUs. ConuanbHble QYHKIIMH €CTECTBO3HAHUS.

4. HUctopus ecrectBo3Hanus B [IpeBHem Mupe. HamosmHenue u nepenada 3HaHUH O
MIPUPO/I€ — HEOOXOIMMOE YCIIOBHUE Pa3BUTHUS OOIIECTBA HA MEPBBIX ATaNax €ro CTAaHOBJIEHUS.

5. Pa3Butue OMOJOTMYECKHX, aCTPOHOMUYECKUX, TEXHHUECKUX, MEIUIIMHCKUX 3HAHUN
B HUBMWIM3ausax Mexnypeuss, apesHero Erunra, Munuu, Kutas u nokonym0oBoit AMepHKU.

6. Bsrmsaael HaTypduiI0c0pOB HAa MUPO YCTPOICTBO.

7. Bxiag ApucTOoTelns B pa3BUTHUE €CTECTBO3HAHUS.

8. OrtneneHue Hayku O TMpUpoAe OT MeTahU3UKH U MATEeMATHKH, eauHas
KJ1accuuKalys NPUPOJAHBIX OOBEKTOB.

9. [IlepBasg HayuyHas peBOJIOLHUA. Y CTAHOBJIEHHE I'€OLIEHTPUYECKON KapTUHBI MUpa B
paMKax IepBOM HAy4YHON PEBOJIFOLUU.

10. Haxomienue Hay4HbIX 3HaHUW B Anekca”apuu U JlpesHeM Pume. Bzanmonelicteue
KYJBTYD.

11. Hcropus ecrectBo3HaHus B CpeTHEBEKOBbE.

12. Tlpupona u 4emoBeK Kak pe3ysbTaT 00xkecTBeHHOTro TBopeHus. Tpyast P. Bakon.

13. Uctopus ecrectBo3HaHUs B 310Xy Bospoxkaenus. KocMoronndeckue npoOiemsl.

14. Tpynst Huxonas Komepnuka, ['amuneo I'amunes, Jxopnano bpyno. 3apoxnenue
IKCIIEPUMEHTANIbHOM (DU3UKH, MPAKTUKH.

15. Tlo3nanwue 3akoHOB mipupoasl (uaeu . bpyHo).

16. Bompocsl ecTecTBO3HaHUS, METUINHBI, Teorpaduu, TEXHUKH B BOCTOYHOM KYJBTYpE.
Tpynet 1on Cuna (ABuuenna), M6n Py (ABeppoac).

17. Dnoxa Bo3poxaeHus: poiib 4eI0BEKa [0 OTHOLIEHUIO K IPUPO/IE.

18. Bkuax Jleonapao na BuHum B pa3BUTHE T€OJIOTHH, OOTAHUKH, AHATOMHUH YEJIOBEKa U
YKUBOTHBIX, MEXaHUKH, ONTUKH, KOCMOTOHHH.

19. Cranosnenue reavoueHTpuyeckoil kaptunbsl mupa. H. Konepuuk. I'. [Nanuneit.

20. Knaccuueckas mexanuka M. HproTOHa — OCHOBa HAyKH HOBOT'O BPEMEHH.

21. MexanucTuyeckas Hay4qHasi KapTUHA MUpa.

22. Kocmomnornueckasi MoJieib OECKOHEYHOU alleHTpuiecKoi BeeneHnHoii.

23. Bropas Hay4Hast peBOJIOLIHSL.

24. PanwoHanu3M Kak HampaBlieHHue B Teopuu no3HaHusa. (D. bakon, P. Jlekapt, b.
Cnuno3a).

25. EcrectBoznanune XVII B.: popMupoBaHrne MEXaHUCTUISCKOTO MOAXO0/A.

26. Bkuag I'. I'amuies B pa3BUTHE MEXaHHUKH (3aKOHBI CBOOOHOTO MAJICHUS TEJl, 3aKOHBI
JBUKCHUSI MAITHUKA).

27. CraHOBJIEHHE TEOPETHUUYECKOIO €CTECTBO3HAHMSI, OCHOBAHHOIO HAa 3KCIEPUMEHTaX U
HAOJIFOIEHUSIX.

28. HNuuamuueckas koHuenuus marepuu M. Kanra.

29. IIpotuBopeune B kapTuHe Mupa B X VIII B.

30. ®panmysckuiit matepuanusm Bropoit nosnoBunsl XVIII B. (uaeun dunpo, [I'Anambepa,
Jlannaca): neapHOE MOHUMAaHKUE MPUPOABI KaK JBUXKYIICICS MaTepHH.

31. Huanextuka npupossl . Aunpo. [IpencraBnenus 00 3BOJIONHMH KHUBBIX CYIIECTB.

32. HUcropus actponomuu J['Anambepa.

33. Teopuu BeposTHOCTEH 1 HebecHas Mmexanuka [1. Jlamaca.

34. Konuenimusi €MIMHCTBA U 3BOJIOIUHU KUBOU npupo bl XIX B.

35. Pa3Burue Owomoruu B XIX B. (xierounas teopust T. IlIBaHHA, SBONIOIMOHHAS
teopun Y. JlapBuna).

36. Pazpurue ¢usuku B XIX B. (3akoH coxpaneHust sHepruu Jxoyms, ['enmpmrosnba;
y4eHue 00 3JIeKTpoMarHuTHoM nosie M. @apanes).
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37. Marepuanuctuyeckas HaTypunocodpust XIX B.

38. «/Inanektuka npupoae» ®. DHremanca.

39. Pycckuii kocMu3M» BTOpoii nosioBuHel XIX B.

40. OOGoOmarmmue CcXeMbl B PYCCKOM €CTECTBO3HAaHWMU BTOpPOM mMOjoBHHBI XIX B.
(mepuonuueckas cucrema /.M. Menneneesa, pabotsl .M. CeueHoBa, yuerue o Hoochepe B.U.
Bepnaackoro).

41. Ilonnmanue nportuBopeurst Mexay YenosekoMm u IIpuponoil B paMkax «pyccKoro
KOCMHU3May.

42. ®usuka B XIX-XX Beke.

43. Xumus B XIX-XX Beke.

44. buonorus B XIX-XX Beke.

45. TpeTbst Hay4IHAs] PEBOJIOIIHSL.

46. llepsble mogenn aroMa. dopmupoBaHME MPEACTAaBICHUM O sApe aroma.
[Inanerapnas monens aroma (Pesepdopn). KBantosast reopus ctpoenus aroma (H. bop).

47. OTKpbITHE 3aKOHOB PaAMOAKTUBHOIO pacnaja.

48. Kpusuc TepMoauHaMUKu: «yJIbTpaduosieToBas katactpodar.

49. CranoBieHue KBaHTOBOM MexaHuku. KsanToBas ((oToHHas) Teopus cBera
(A. DifHIITEHH).

50. BeposTHOCTHBIM XapakTep OMUCaHHs OOBEKTOB MHKPOMHUpA. Y CTAaHOBIICHUE
BCEOOILTHOCTU KOPITYCKYJIIPHO-BOJIHOBOTO Jlyallu3Ma.

51. HoBas teopus mpocTpaHcTBa W BpemeHH. CrenuanbHasi TEOpHs OTHOCHTEIbHOCTH
KaK pe3yJIbTaT CUHTE3a KIACCUYECKON MEXaHUKHU U 3JEKTPOJUHAMUKY (A. DWHIITENH).

52. OOmiasi Teopusi OTHOCUTENBHOCTH: 3aBHUCHMOCTh CTPYKTYpbl MpPOCTPAHCTBA —
BPEMEHHU OT pacIpeielIeHHs Macc.

53. KBanToBass MeXaHWKa M TEOpUsS OTHOCUTEIBHOCTH — OCHOBAa HEKIACCHYECKON
Hay4YHOU KapTUHBI MUPA.

54. TIpoHUKHOBEHHE UJEH IBOJIOIMOHU3MA B XUMUIO U (PUBHKY.

55. Pa3Butue GU3HKH SJIEMEHTAPHBIX YaCTHII.

56. BzauMoCBs3b SBOJIOIMH MEraMUpa CO CBOMCTBAMHU MUKPOYACTHIL.

57. MonexynsapHas Ouonorus. buoxumus. I'enetuka. OTKpbITHE TE€HETHUECKOTIO KOAA.

58. YdeHune o XUMHYECKHX TMpoleccax. Teopus kaTaauza.

59. Pa3BuTus npeAcTaBiIeHUN 0 KOCMO-36MHBIX CBS3SIX.

60. Yuenue o 6uocdepe u Hoochepe.

61. Cunternueckas Teopus 3BoJOLUU. MIHTErpaTuBHbBIE MPOIIECCH B €CTECTBO3HAHUU.

62. PazBuTue HagguCUUIUIMHApHBIX Teopuil. Teopuss cucteM. HepaBHOBecHas
TEPMOJMHAMUKA (CHHEPIeTUKA).

63. OcoOeHHOCTH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

64. Vcropuueckue NPEANOCBUIKM JUIsl HACTYIJICHUS HOBEHIIEW peBOJIOLUU B
€CTECTBO3HAHUU.

65. TlepBblil 3Tan HOBEWIIIEH PEBOIOINH B (PU3UKE U BO BCEM €CTECTBO3HAHUH.

66. BTopoii 3Tan HOBEMIIECH PEBOJIIOIIMUA B €CTECTBO3HAHKH.

67. Tpetuii aTan HOBENUIIEH PEBOJIIOLIMY B €CTECTBO3HAHUH.

68. CuHepreTHka Kak HOBOE HaIlpaBJICHUE MEXIUCIUIUIMHAPHBIX UCCIIEI0BaHUH.

69. Ponmp pabor B.M. Bepnaackoro o Hoochepe B CTAaHOBJICHHU TEOPUHU
caMOOpraHu3alllu.

70. Co3gaHMeM TEOpUH CaMOOPraHU3allid B COBPEMEHHOM €€ MoHuMaHuM (Tpyasl U.
[Ipuroxxuna u I'. Xakena).

7. YHEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE

OcHoBHas JuTepaTypa:
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1. Topenos, A. A. KoHuemnuu COBpeMEHHOTO €CTECTBO3HAHUS : yueOHOe MocoOue st

By3oB/ A.A.TopenoB. — 4-e uzn., mepepadb. u gomn. — Mocksa : M3marensctBo IOpaiit,
2022. — 355c.— (Bwicmiee o6pazoBanue). — ISBN 978-5-534-09275-2. — Tekct
anexkTpoHHbld  //  OOpasoBarenpHas  1wuiarpopma  FOpait  [caiit] —  URL:

https://urait.ru/bcode/488564.

2. EcekoBa, E. H. Uctopust ecrecTBo3HaHUS: MPaKTUKyM : ydeOHoe mocobue / E. H.
EcbkoBa. — Kpacnospck : Kpac['AY, 2014. — 115 c.— Tekct : snekrponHsiii / Jlanp :
3JeKTpOoHHO-OMOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/187063. — Pexum
JIOCTYTIA: JIIs1 aBTOPU3. TOJIb30BaTENEH.

3. Kupuenko, H. H. Ucropus ecrectBo3Hanus : yueobnoe nocodue / H. H. Kupuenko.
— Kpacnospck : Kpacl’AY, 2014. — 284 c.— Tekcr : anekTpoHHbIH // JIaHb : 3JIE€KTPOHHO-
oubmuoteunas cuctema. — URL: https://e.lanbook.com/book/187099. — Pexum nmoctyma: mms
aBTOPH3. [10JIb30BATEIICH.

4. Csupuzaos, B. B. Konmenmuu coBpeMEHHOTO €CTECTBO3HAHUS : y4eOHOE mocoome
s By3oB / B. B. Ceupunos, E. 1. CBupunosa ; nog penakuueit B. B. CBupunosa. — 3-e usn.,
ucrp. u aon. — Mocksa : MU3narensctBo FOpaiit, 2022. — 310 ¢. — (Bricmiee obpazoBanue). —
ISBN 978-5-534-09649-1. — Tekcr : snektponHbli // OOpa3zoBarenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/492418.

JlonoHUTeILHAS JTUTEpPaTypa:

5. babaeBa, M. A. Konuenuuu coBpeMeHHOro ectecTBo3HaHusl. [IpakTukym : yueOHOE
nocobue / M. A. babGaeBa. — 2-e u3n., gon. — Cankr-IletepOypr : Jlans, 2021. — 296 c. —
ISBN 978-5-8114-2458-0. — Tekcrt : snekrpoHHbId // JlaHb : 3IIEKTPOHHO-OMOIMOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/167367. — Pexum poctyma: Ijsi aBTOPHS3.
II0JIB30BATENIEH.

6. byxman, H. C. KonHuenuuu COBPEeMEHHOTO €CTECTBO3HaHUS (J1aOOpaTOpHBIN
NPAKTUKYM H 33JIa4HUK) : ydeOHoe mocodbme mis By3oB / H. C. bByxman, JI. M. byxman. —
Cankt-IlerepOypr : Jlawp, 2022. — 264 c¢. — ISBN 978-5-8114-8669-4. — Tekcr :
AIEKTPOHHBIH // Jlanb : JIEKTPOHHO-OMOTHOTEUHAS cCUCTEeMA. — URL:
https://e.lanbook.com/book/197552. — Pexxum goctyna: st aBTOPH3. MOJIb30BATENEH.

7. TyceiixanoB, M. K. KoHuenmuu coBpeMEHHOIO €CTECTBO3HAHUS : Y4YEOHUK U

npaktukym s By3oB/ M. K. I'yceiixanoB. — 8-¢ wu3z., mepepad. um mom. — Mocksa :
WznarensctBo KOpaiit, 2022. — 442 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-9916-6772-
2. — Tekct : anextponHsld // OOpa3oBarenbHas tuiatrdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/488781.

8. KoHuenuuu CcOBpEeMEHHOrO €CTECTBO3HAHMS : Yy4eOHUK g OakanaBpoB /
B. H. JlaBpunenko [u ap.] ; nox penakuueit B. H. JlaBpunenko. — 5-e u3z., nepepad. u gom. —
Mocksa : WznmarensctBo [Opaiir, 2019. — 462 c.— (bakamaBp. I[Ipukmamnoit kypc). —
ISBN 978-5-9916-2368-1. — Tekcr : anekrponHsiii // OOpa3zoBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/425176.

9. KoHmenuu COBpeMEHHOTO €CTeCTBO3HAHUS : yueOHUK 11t By30B / C. A. Jlebenes [u
ap.] ; mom ob6meit pemakumeir C. A. JlebeneBa. — 4-¢ wusn.,, uchnp. W Aom. — MOCKBaA :
WznarensctBo KOpaiit, 2022. — 374 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02649-
8. — Tekcr : anektponnbli // OOpazoBatenbHas tuiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/488752.

NudopmManuoHHbIe CHCTEMBbI U I11aT(GOPMBI:

1. Cpena snextponnoro ooyuenus «Pycckuit Moodley» (https://do.ntspi.ru/).

2. WutepHer-miatdpopma  OHJIANHH-KYpcOB cO  cBOOOAHBIM  KogoM«OpenedX»
(https://www.edx.org/).

3. Wutepuert-muatdopma OHJIalTH-KYpCOB «OTKpbITOE o0Opa3oBaHUE»

(https://openedu.ru/).
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4. OneKTpoHHas UH(POPMALIMOHHO-00pa30BaTeNbHas cpena PITIITY
(https://eios.rsvpu.ru/).
5. IlnaTdopma 11 opraHu3aiiy u nposesieHust BeOnHapoB «MirapolisVirtualRoomy.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBI

1. Jleknnonnas ayauropusi — Ne 301A.

1.1. KommnbroTep (HOYyTOYK),

1.2. MynbTUMeIManpoexTop,

1.3. [Ipe3eHTanuu K JeKIusIM.

2. IToMeneHust AJ1s1 CAMOCTOATEJIbHOM padoThl — Ne 406A.

2.1. Komnerorepel ¢ poctynom B MHTepHET, JOCTYIIOM B  3JEKTPOHHYIO
nH(POPMAIIMOHHO-00pa30BaTeIbHOI0  Cpelly, IporpaMMHoe  obecriedeHue  oOmero
po¢eCCHOHAITBHOTO Ha3HAYCHUSI.
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