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1 IlepeyeHb IUVIAHUPYEMbIX Pe3yJbTATOB O0Oy4YeHHsl MO NUCHUILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pPe3yJIbTATAMHU OCBOCHUsSI 00pPa30BaTeJbHOMI

nporpammbl 38.03.02 MeHeaKMeHT

B pesynbraTe ocBoerus OOII GakamaBpuaTa 0O0yJaronuiicss JOJKEH OBIAICTh

CIEAYIONIMMU Pe3yJbTaTaMu OOYUYEHUS 10 JUCHUTUIUHE:

Koow Pe3yabTaTel ocBoenusi | llepedyeHb NjiaHUpPYyeMbIX Pe3y/JbTATOB 00y4YeHHS 10
komnemenyuu |  OOII Coodeporcanue JUCHUIJINHE
KomnemeHuui
OK-2 Criocob6HOCTh 3HaTh:
AHAJIN3UPOBATH - cnenuuky T'YMaHUTapHOTO 51
OCHOBHBIE€ JTallbl U | €ECTECTBEHHOHAYYHOI0O KOMIIOHEHTOB KYJIBTYPHI, €€
3aKOHOMEPHOCTH CBsI3€H ¢ 0COOCHHOCTSIMU MBILIUICHUS YEIIOBEKA;
HUCTOPHUYECKOTO YMers:
pa3BuTHsa O0OIIecCTBa | -  BbIpabaTHIBATh u 00OCHOBBIBATh CBOIO
st (OPMHUPOBAHMS | MUPOBO33PEHUYECKYIO MO3UIIHIO;
rPaKJIaHCKOU Bnaners:
MMO3ULINU - TOHAMAaHWEM  MEXAHU3MOB  DEryisIlUd |
CaMOOpPraHU3alUu E€CTECTBEHHBIX COLMOINPUPOIHBIX
KOMILIEKCOB.
OK-6 CriocoOHOCTB K | 3HATH:
CaMOOpraHu3alUu U | - OCHOBHBIE IIOJIOXKEHUS CUCTEMHOIO ITOAX0/a;
camM000pa30BaHUIO. - 0 MEXaHMW3ME€ CaMOOpraHHU3alUM B JKUBOU U
HEXXHUBOM IPUPOJIE
YMers:
- TBOpPUYECKH HCIONIb30BaTh (hyHIaMEHTaIbHbIE

S3HaHUSA B pPa3JIMUYHBIX BHUAAX JACATCIBHOCTH U
MNPUMCHATH YCBOCHHBIC MM IIPUHLUIIBI IIPU aHAINU3C

pa3IMYHBIX  MpOOJIeM  HAyYHO-TEXHMYECKOM |
COLIMAJIBHOW 3BOJIFOLIMHA COBPEMEHHOI'O MUPA;

- TpPOCUHMpOBaTh NPUOOPETCHHBIE 3HAHMUS  HA
npoOyieMbl  WM3Y4YeHHs]  €CTECTBEHHOHAyYHBIX U
MaTeMaTHYeCKUX KOHIICIIIIHH;

Bnaners:

- HaBbIKaMHM IIO3HAHHMA W BCACHUA I[I/ICKYCCI/Iﬁ Io
Hp06.]'[eMaM CCTCCTBO3HAHUA.

2 MecTO AUCHUILIMHBI B CTPYKTYpe IPOrpaMmMsl 0aKkajiaBpuara

VYuebnas aucrumuinHa «KoHIENIuu COBPEMEHHOTO €CTECTBO3HAHMSY) OTHOCUTCS K y4eOHBIM
JUCUMIJIMHAM BapUaTUBHOM dYacTu. JlaHHas JUCHUIUIMHA SBJISIETCS OCHOBOINOJAraroumied s
OCBOCHUS OOMIEKyIbTYpHBIX KoMmmeTeHIi OK-2, 6. [Ijis oCBOCHHS JaHHOW Y4eOHOW TUCITUTUINHBI
HEOOXOUMBI KOMIETECHIINU, chOPMUpPOBAHHBIE Y 00YJAIOIIMXCS B pe3yabTaTe 00ydeHUs B cpeHe
0011e00pa3oBaTeIbHON MIKOJIE W (OPMHUPYIONIUECS B paMKaX OCBOCHHUS yUEOHBIX TUCIUTLUINH:
«Marematndecknii ananu3». K MOMEHTy Havana OCBOCHHs yUeOHOW AMCIUILINHBI CTYACHT JOKEH
UMeTh 0a30BYIO MOATOTOBKY IO OCHOBHBIM €CTECTBEHHOHAYYHBIM TUCIUILIMHAM, UMETh HABBIKH



paboThl ¢ yueOHOI TuTepaTypoil B 00JIacTu ectecTBO3HAHUsA. [l JaHHOW MUCIUIUIMHBI SIBIISIFOTCS
IIPEIIIECTBYIOIIUMHU JUCIUTUIAHBL «IIpomblnieHHas JKOJIOTHS, «besomnacHOCTb
KUZHEACIATEIBHOCTI.

B yueOHol aucuuminHe naercs oOLas XapakTEepUCTHKA €CTECTBO3HAHMS KaK COCTaBHOM
4acTU BCEM HAYKM U KYJIBTYpPHl B II€JIOM, B3aUMOCBA3b ecrecTBo3HaHusa ¢ HTP, coorHomenue
IupdepeHMalud ¥ MHTErpallMyd  HayK, »poOieMa uX KiIacCU(UKALMU; XapaKTepU3YHOTCS
COBPEMEHHBIE JOCTM)KEHUS (M3MKH, XMMUHU, HayK o Bcenennoii. Paccmarpuarorcs mpoOiembl
crielManbHOM U 001Iel TeOpUii OTHOCUTEIBHOCTH, KBAHTOBOM (PU3MKH, KOCMOJIOT MM, KHOEPHETUKH U
CHHEpreTHKu. JlaeTcsi XapaKTepucTUKa COBPEMEHHOTO €CTECTBO3HAHUS O KHBOW MPHUPOJE B OOIINX
yeprax. 3aKOHOMEPHOCTH HCTOPMYECKOM DBOJIOLMM >KW3HH, CHUHTE3 JBOJIIOLIMOHHOW TEOPHH,
TEHETUKU U DIKOJIOTUH, YUEHHME O IpOorpecce B >KMBOW Ipupoje. AHAIM3UPYIOTCS COBPEMEHHBIE
IIPEJICTABICHUs O MPOMCXOKICHUM YEJIOBEKA, CTPYKTYpE CO3HAHHUS U CaMOCO3HAHHs, B3aUMOCBSI3U
CO3HAHUS U MO3Ta, COOTHOIICHHUS] COLMAIBHOTO M OMOIOTHYECKOTO B YEJIOBEKE, a TAKXKE O 37J0POBHE
YeJOoBeKa KaK KOMIUIEKCHOM HayyHOH M COLMAJbHO-IPAKTUYECKOH mpoliieMe, ¢ ydeToM ee
FEHETUYECKOTO M 3KOJOTMYECKOro acnekToB. Jlanbl oOIIMe MpeAcTaBlIeHUs O Ipoleccax
CaMOOpraHu3aluu, CHCTEMHOM IIOAXOJE.

JlucuuiuinHa U3y4aeTcsi Ha BTOPOM Kypce 10 3a04HO Gopme 00ydeHHS.

3 OO0beM UCHUILVIMHBI B 3a4eTHBIX €IMHMLIAX ¢ YKa3aHHeM KOJUYecTBa
aKajeMMYeCKHX 4acoB, BbIIeJeHHBIX HAa KOHTAKTHYI0 pa0doTy oO0ydamoluxcs ¢
npenojaasaresieM (110 BUAaM 3aHATHI) M HA CAMOCTOSITEIbHYIO Pa0oTy 00yualouuxcst

OO0mast TpymoeMKOCTh (00BeM) TUCIUIUIMHBI COCTaBIIsIeT Tpu 3adeTHBIX enuHuUIbl (3E), 108
aKaJIeMUYECKHX YacOB.

3.1 O0béM QMCUUILTHHBI IO BUAAM YUeOHBbIX 3aHATHH (B Yyacax)

O0BLEM THCHUILINHBI Bcero uyacos
OO0m1ast TpyA0€MKOCTh TUCIIUTLIMHBI 108
KonrakTHas pabota oOywaromuxcs ¢ mpenojasareneM (Mo BHIAM 16
y4eOHBIX 3aHATUI) (BCEro)
AynutopHas paboTa (Bcero): 16
B T. YHCIIE:
Jlexuun 8
CeMmuHaphbl, NPaKTUYECKUE 3aHITHS 8
IIpakTHKyMBI -
JlaGopaTopHble paboThI -
B T.4. B AKTUBHOW W MHTEPAKTUBHOU (popmax 4
BHaeaynuropHas pabota (Bcero): 88
B ToM wuwncnme, wuwHAMBUAyalbHAasS paboTa OOyYaroUmuXxcs C -
IPEero/IaBaTeIeM:
KypcoBoe npoektupoBanue -
['pynmoBasi, WHAMBHIyadbHAas KOHCYIbTAlUS W WHBIC BHJIBI -
y4eOHOM JesATeNbHOCTH, NpPeAyCMAaTPUBAIOIIUE TPYMIIOBYIO WM
MHIUBUAYAIBbHYIO pa00Ty 00yUaroluxcs ¢ npenojaBaTeneM
TBopueckas pabota (3cce) -
CamocTosTenpHas paboTa o0ydaronmxcs (BCero) 88
Bua npoMexyTO4HOM aTTecTaluy 00y4arouerocs - 3a4eT 4 (3auer)




4 Copepxanue TUCHHMINVINHBI, CTPYKTYPHPOBaHHOE 0 TeMaM (pa3aenaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCOB U BUAOB y4eOHbIX 3aHATHIA

4.1 Pa3nesibl JUCUMIIIMHBI M TPYA0EMKOCTD 10 BUIaM Y4eOHbIX 3aHATHH (B
aKaJeMHUYeCKHUX Yacax)

0J151 3A0YHOU hopMbl 0OYUeHUs:

Buabl yueOHBIX 3aHATHI, DopMbI
A BKJIIOYASl CAMOCTOSATEJILHYIO TeKyllero
3) padoTty o0y4aromuxcs u KOHTPOJIA
Ne Paznen g TPY/A0EMKOCTh ycrneBaeMoCTH
n/n AUCHUTLTHHBI = :§ > (B yacax)
=S § ayIUTOPHBIE CaMOCTOSIT
S 2 .J| yueOHble 3aHATHSA | eJbHAas
BCEro JIEKIIUU | CEeMUHAP padora
bl, 00y4yariu
npaKkTuye xcsl
cKHe
3aHATHS,
Jadoparo
pHbIE
padoThI

1 Paznen 1 ODOsomronus 24 1 2 21 TecTupoBanue,
HAyYHOTO MeEToJa U YCTHBIH OIpoc,
€CTeCTBEHHOHAYYHOM 3a/laHue
KapTUHBI MUPA. JIOMaIHEH

paboTHI.

2 Pasnen 2 14 1 2 11 TectupoBanue,
[TpocTpanctio, 3a/laHue
BpEMSI, CHMMETPHSL. JIOMAITHEH

paboTHI.

3 Paznen 3 18 1 1 16 TectupoBanue,
CTpyKTypHBIE YpPOBHU 3a/1aHuE
u CUCTEMHas JIOMaITHeH
OpraHu3aIus paboThI, YCTHBIN
MaTepUHU. OIpocC.

4 Paznen 4 Tlopsimox u 16 2 1 13 TectupoBanue,
OecropsI0K B 3a/laHue
HIpUpPOJE. JIOMaIlIHEeH

paboTHl,
KOJIJIOKBHYM.

5 Pa3znen 5 14 1 1 12 TectupoBanue,
DBOJIIOIIMOHHOE YCTHBIH OTpoC,
€CTEeCTBO3HAHUE. 3a/laHue

JIOMaIIHen
paboTHI.

6 Pasnen 6 buocdepa u 18 2 1 15 TectupoBanwue,
YeJIOBEK. YCTHBIH OIpoc,

3a/laHue
JIOMaIlHEH
paboTHI.

7 3auer 4 - - - Bomnpocel K

3a4ery.

8 Hroro 108 8 8 88




4.2 CopepxxaHue TUCUMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)

Ne
n/n

HaumenoBanue
pa3aeJia JTUCHUILJIMHBI

Conep:xanue

1

Pa3gen 1 DBosronus
HAYYHOI'0 METO/Ia U
€CTeCTBEeHHOHAYYHOI
KAapTHUHBI MHPa

Beenenue. Hayunblii MeTon. EcTecTBO3HaHKME U €r0 poJib B
KyJlbType. DTHKa Hay4HbIX uccienoBaHuil. IlceBnonayka.
dopMHupOBaHHWE HAYYHBIX MpPOTrpaMM (MaTeMaTH4ecKas,
aTOMHUCTHYECKasi, KOHTHHYajbHasi). EcTecTBeHHOHay4HbIE
KapTUHbl Mupa. Pa3BuTue mpeacTaBIeHUH O MaTEepHH.
Passurne 1mpexacraBieHui 0 ABWKeHUU.  PaszButue
MPEJICTaBICHUN O B3aUMOJICHCTBUHU.

CoOdeporcanue meopemuueckoeo Kypcd

1.1.

BBenenue. Hayunebrit
METO/ IIO3HAHHUS.

Hayunblii MeTon mo3HaHus. YPOBHU HAay4HOTO IO3HAHUS:
SMIIUPUYECKUH, TEOPETUYECKU. I'nnoresa.
[IpoBepsiemocTs Hay4HbIX runore3. Hayunas Teopusi.
Teopema. Kputepun HayyHOTO 3HAHHS: OOBEKTUBHOCTD,
JIOCTOBEPHOCTb, ~ TOYHOCTh,  CHUCTEMHOCTb.  MeTO/Ibl
HAay4YHOT'O TIO3HAHUS: HaOJIOJCHHE, 9KCIIEPUMEHT,
WHIYKUUS, ACNYKLMs, aHajdu3, CUHTE3, MOJIEIUPOBaHUE,
abctparupoBanue. Ilpunnun Bepudukauuu. [IpuHnun
banpcudukanuu. DyHKIUU HAyKU: OOBIACHUTEIbHAS,
omucaTelbHasi, IPOTHOCTHYECKAs, MHPOBO33pEHUECKAs,
CUCTEMAaTU3UPYIOLIasi,  MPOU3BOJICTBEHHO-TIPAKTHYECKAsl.
[Ipunuun coorBercTBUs. O0IACTH MPUMEHUMOCTH TEOPHH.
CooTHollleHre a0COTIOTHON M OTHOCUTEIHLHOM UCTHH.

1.2

EcrecTtBO3HaHuue wu ero
pOJIb B KYJIBTYDE.

EcrtecrBo3nanue. EcrecTBeHHblE Hayku: (U3MKa, XUMUS,
Ouosorus, reojorus, aCTPOHOMHUH, 9KOJIOTHSL.
Huddepennmanus Hayk. MHTerpamus nayk. MaremaTtuka
Kak A3bIK  €CTEeCTBO3HAHWA. ['yMaHUTapHbIE HayKH.
UcropruuHocTs 3HaHudA. EcTecTBeHHOHay4Hasi KyjibTypa.
I'ymanuTapHas kynbTypa. [[Be KyJIbTypbl M B3aUMOCBS3b
MEXKy HUMH.

13

JTHKa
HACCIIENOBAHUMN.
IIceBnonayxka.

HAayYHBIX

OTu4yecKkue  NPHUHLMIBL  HAY4YHBIX  HMCCIIEIOBAHMMN:
CaMOIICHHOCTh HCTHHBEI, HCXOI[HI:IfI KPHUTHIW3M, CBO6OI[a
Hay4yHOTO TBOPYECTBA, HOBU3HA HAYYHOIO 3HAHU,
PaBCHCTBO YUCHBIX nepen JINIIOM HUCTHHBI,
obmenoctynHocTh McTUHBL. IlceBnonayka. IlceBmonayku:
acTpoJIOTHs, Maparcuxojorus, ydomnorus, OMO3HEpPreTuKa,
J€BUAHTHAs HayKa. OTnuuuTenbHbIE IIPU3HAKU
TICEeBIOHAYKU: (PparMEeHTapHOCTh, HEKPUTUUCCKUN TOIXO]]
K MCXOJIHBIM JIaHHBIM, HEBOCIPHUHMMYHUBOCTb K KPHUTHKE,
HECOOTBETCTBUE (paKTaM, OTCYTCTBUE 3aKOHOB, HApYyLICHHE
9TUYECKUX HOpM. broaTtuka.

14

dopmHpoBaHHE
Hay4YHBIX IporpaMm
(MaTemaTuyeckas,
aTOMHUCTUYECKas,
KOHTHHYaJIbHas).

Hayunass (ecTtecTBeHHOHay4dHas) KapTHHA
obpaszHo-punocodckoe 00001eHNe JOCTHKEHUIN
€CTeCTBEHHbIX  Hayk. HayuHble  KapTUHBI  MHpa:
MEXaHHYeCKas, JJIEKTPOMAarHUTHas, Hekiaccuueckas (l-s
nonoBuHa XX B.), COBPEMEHHAasl ABOJIONHUOHHAA. DOpMBI
MaTepuH:  BEIIECTBO, IMojie, (PU3UYECKUH  BaKyyM.
JIMCKpETHOCTD. KonTHHYanpHOCTS. Bonna KakK
pacnpoCTpaHsAOLIEECs] BO3MYIIEHHE TMoisl. BupTryanbHble
YaCTHUIIBI. Dopmbl JBHKCHMUSI. MexaHndeckoe

MHpa Kak




n/n

HaunumenoBanue
pasaesia TUCUMILIHHbBI

Conep:xkanue

Opomonuss  Kak  (opmMa  JABHKEHHS.
MexaHu4eckuii  JIE€TEpPMHUHU3M.
CiyyaitHOCTb. BeposiTHOCTS. HeonpeneneHHOCTS.
Kocmonornueckas MOJEIIb ®punmana.
Opomononupytomas  Beenennas. [loneBoit MexaHusm
nepenayn B3auMojencTBuid. KBaHTOBO-TIOJIEBOM MEXaHU3M
nepeaadyy B3auMoAeuCTBUN. [IpuHIMIT TPUYMHHOCTH.

IIepEMELICHHE.
JerepMUHU3M.

1.5

ECTCCTBeHHOHay‘IHI)Ie
KapTUHBI MHpa.

Hayunass (ectecTBeHHOHayuyHas) KapTHHAa MUpa Kak
obpaszHo-punocopckoe 00001meHne JOCTUKCHUH
€CTECTBEHHbIX  HayK. HayuHble  KapTuHbl  MHpa:
MEXaHUYeCKasl, SJEKTPOMAarHuTHasi, Hekjaccuyeckas (1-s
nosoBuHa XX B.), COBPEMEHHasl SBOJIOLNHMOHHAsA. DOpMBI
MaTepUH:  BEHIECTBO, IMoOJie, (PU3UYECKUI  BaKyyM.
JIMCKPETHOCT. KoHTHUHYaJIbHOCTS. Bonna Kak
pacrmpocTpaHsolieecss BO3MYyIlleHHe Mojisi. BupTyanbHbie
YaCTHIIBL. ®opmbl JIBUYKEHHSL. Mexanuueckoe
nepemMenieHue.  DBOMIONMA  Kak  (opma  JIBIXKCHHS.
JleTepMUHU3M. MexaHnyeckuili  JI€TEpMUHU3M.
Ciy4aifHOCTb. BeposTHOCTS. HeonpeneneHHocTs.
Kocmonornueckas MOJEJIb ®punmana.
Opomononupyromas  Bcenennas. [loneBoit mexaHusm
nepeaadyu B3auMoJielcTBUi. KBaHTOBO-1IOJIEBON MEXaHU3M
nepeaadyy B3auMoAeuCTBUN. [IpuHIMIT TPUYMHHOCTH.

1.6

PazButne

IIPEACTABICHUI 0

MaTCpHH.

Marepust. @opMbl MaTepuM: BELIECTBO, M0JIe, PU3UIECKUI
BaKyyM. JIMCKPETHOCTb. [Tone ¢du3nueckoe.
KontunyansHocTts. Bonna kak pacnpocrpasstonieecs
BO3MylIeHHEe Moisd. Pu3ndeckuil BakyyM. BupryanbHbie
YaCTHLIBI. DneMeHTapHbIe YaCTULIBI. ATOMHO-
MOJIEKYJISIDHOE Yy4YEHHE. YUYEHHE O COCTaBe. YUEHHe O
CTPOEHHMH BEILIECTBA.

1.7

PaszButue

IIPEACTaBICHUI 0

JBUXXCHUU.

@®opMbl IBUKEHUS MaTepUU: MeXaHU4Yeckas, (pusuueckas,
XUMHYeckas,  Ouosnoruueckas  BsaumocBsizsb  ¢dopm
JIBUKEHHMSI M MX HECBOAMMOCTb JApyr K apyry. Ilonstue
cocTosiHUA.  JIBIDKEHHME Kak HM3MEHEHHME  COCTOSHHS.
MexaHnuyeckoe JBHKEHUE, €r0 OCHOBHBIE XapaKTEePUCTUKHU:
MaTepHaabHas TOYKA, TPACKTOpHUsS, CKOPOCTb, YCKOPEHHE,
MyTh, UMITYJIbC TE€la, MOMEHT MMIyjbca. MexaHuueckas
pabota. 1 u 2 3akoHbl HproToHa. XapakTepuUCTUKKU BOJIH:
CKOpOCTb, JJWHA BOJIHBI, u4acToTa. (BOHCTBAa BOJIH:
mudpanysi, UHTephEepeHIus, MoNIpu3alms. XUMHUECKHU
IpoLecc Kak XHMHuYeckas Qopma ABUKEHHUS MaTepuu.
IIpoueccel  KM3HEAEATEIBHOCTH,  DBOJIIOLMS  KUBOU
MIPUPOIBI Kak Orosorudeckasi popma IBHKEHHUS MaTepUH.

1.8

PasButue

MIPEACTABICHUI 0

B3aUMOJCHCTBUH.

OyHIaMEHTAIIBHBIE B3aUMOJACUCTBUA: T'PaBUTALMOHHOE,
ciaboe, 3JIEKTPOMAarHUTHOE, CHJIbHOE. XapaKTepPUCTUKH
(GbyHIaMeHTaIbHBIX B3auMozeicTBuil. 3-if 3akon HbroToHAa.
Cuia KaK XapaKkTEepUCTHKA B3aUMOJICHCTBUSI.
HansHopdeticteue. bauszkopeiicteue. IloneBoit MexaHH3M
nepenayv B3auMoAeHcTBUN. KBaHTOBO-TTONEBOM MEXaHU3M
nepeaady B3auMoAencTBui. [Ipunnun cyneprnosuuum.

Pa3zpnen 2
IIpocTpancrBo, Bpems,

[IpyHOMIIBI CUMMETPHUH, 3aKOHBI COXPAHEHUsS. DBOJIOLMS
IIPEJICTAaBICHUH O IPOCTPAHCTBE M BpeMeHU. CrienuanbHast
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CHMMeTpHs

TEOpHUs OTHOCUTEIILHOCTH. OOmas TEOpUs
OTHOCHUTEJIbHOCTH.

2.1

IIpuHIMIIBI CUMMETpUH,
3aKOHBI COXPAHEHHUS.

[ToHsiTHE CUMMETPUM B €CTECTBO3HAHHMHU. M30TPOMHOCTSE.
AHU30TpONHA. NHBapuaHTHOCTb. OIHOPOAHOCTS.
[Ipocreiimue cummeTpun (aCUMMETPUM) MPOCTPAHCTBA U
BPEMEHH U CBSI3aHHbIE C HHMH 3aKOHBl COXPAaHEHMS
(necoxpanenus. Teopema Herep. CumMmeTpun NpupOAHbBIX
00BEKTOB Bunbl CUMMETPUI: r€OMETPUYECKHE,
JTMHAMUYECKHE, KAIMOPOBOYHbIE. DBOJIIOLHUS KaK IEMOYKa
HapylmleHud cumMmerpuu. CUMMETpUsT U aCUMMETPHUS
YKUBOTO.

2.2

DBOIIONUA
IIPEACTABICHUI 0
MIPOCTPAHCTBE u
BpPEMEHU.

[IpoctpanctBo u Bpemsi ApucroTens (IPOCTPAHCTBO Kak
KaTeropuss Mecra, BpeMs Kak Mepa  JIBHJKEHUs).
AGCOTIOTHOE M OTHOCHUTEIBHOE MpOoCTpaHcTBO HploTOHA.
AbconoTHOE M OTHOCUTENbHOE Bpemst HproToHa. MupoBoit
a¢pup. OmbiT Maiikenbcona-Mopiu. MHBapuaHTHOCTH
CKOpOCTH cBeTa. ENMHCTBO IIPOCTPAHCTBA U BPEMEHH Kak
(GopMBI  CYIIECTBOBAHMsSI  JBIDKYIIEHCS  MaTepUd B
COBPEMEHHOM HAYYHOU KapTHHE MUPA.

2.3

Cneunaanaﬂ TCOPHA
OTHOCHUTCIIBHOCTH.

JlnHamMuyeckue CHUMMETPUU TIPOCTPAHCTBA M BPEMEHH.
Crneunanbhast teopus otHocutenbHoctu (CTO). Ipunumn
otHocuTenbHocTH [amuness [lpunmuner CTO: npuHOMI
OTHOCUTEIbHOCTH, HWHBAapUAHTHOCTb CKOPOCTH  CBETAa.
CnenctBus CTO: OTHOCHUTEIBLHOCTH OJHOBPEMEHHOCTH,
PEIATHUBUCTCKOE COKpAllEHWE JJIMH W TPOMEXYTKOB
BPEMEHHU, YBEJIMYEHHE HMHEPTHOM MacCchl B ABUKYILEUCS
CHUCTEME KOOPAMHAT OTHOCUTEIBHO HEMOJIBUKHON CHUCTEMBI
OTCUeTa, MPOCTPAHCTBEHHO-BPEMEHHOM MHTEpBANl MEXKIY
COOBITHSAMH, ero MHBapUAHTHOCTb, MPUYHHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY COOBITHUSMHU, MPUUYUHHOCTD
€IMHCTBO MPOCTPAHCTBA M BPEMEHH, MPOCTPAHCTBEHHO-
BPEMEHHOM KOHTHHYYM, OKBHUBAJIEHTHOCTH MacChl U
sHeprun.  OrpaHudyeHHWe  NPUMEHUMOCTH  MPUHIIUIIA
IIOCTOSIHCTBA CKOPOCTH CBETA.

2.4

Ob6mas Teopus
OTHOCHUTEJIBHOCTH.

Obmas Teopus OTHOCHUTENIbHOCTH (OTO):
pacrpocTpaHeHHe  NPUHIUMNA  OTHOCUTENBHOCTH  Ha
HEUHepLraIbHbIe CHCTEMBI oTcYeTa. [puHIMT
HKBHUBAJIEHTHOCTH TPABUTAL[MOHHOIO MOJS M CHUJ MHEPLUH.
Omnupuueckue nokaszarenscrBa OTO: oTkioHEHHE Jyya B
none  TiaroteHuss ~ ConHIla,  W3MEHEHHE  YacTOTHI
AJIEKTPOMAarHUTHOM BOJIHBI B TIOJI€ TATOTEHUS, CMELICHHE
nepurenust opoutel Mepkypust. [loHsITHE rPaBUTALIMOHHOTO
panuyca. ['paBuTalimoHHbIN KoJanc. YepHbie TbIPbI.

Pa3znen 3 CtpykrypHbIe
YPOBHM U CUCTEMHAA
OpraHM3anus MaTepuu.

Mukpo-, Makpo-, Meramupbl. B3anMoCBs3b CTPYKTYpPHBIX
YPOBHEM oprann3anuu marepun. OpraHusanus MaTepuy Ha
¢usnueckom ypoHe. [Ipoueccsl Ha (U3NUECKOM YpOBHE
opranuzanuu  marepu. OpraHuszanuss MaTepud Ha
XUMHUYECKOM ypoBHE. IIporeccsl Ha XMMHUYECKOM YPOBHE
opranuzanuu  matepur. OCOOEHHOCTH OHOJOTHYECKOTO
YPOBHSl OpraHM3aluu MaTepuu. MOJEKyIsSpHbIE OCHOBBI
KHU3HU.

3.1

Muxkpo-, MakKpo-,

CTp}IKTprI MCeramMupa: 3BC3Abl, IIJIAHCTHBIC CUCTCMBI,
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MeraMupBbl.

rajaktuku. Kputepun neneHuss Ha MUKPOMUP, MAaKpPOMUD
u meramup. IIpocTtpaHcTBeHHBIE MacmTaObl BceneHHO.
Ennauner U3MEPEHUSI  PaCCTOSAHUU B MeTaMupe:
aCTPOHOMHUYECKAsl €JIMHUIA, CBETOBOM TOJ, IapcekK.
Bpemennbie MacCIITa0bI Bcenennoin. SBnenus,
II03BOJIMBILIKE OLICHUTh BpEMs CYyILIECTBOBaHUs BceneHHoil:
apdexr [omnepa, 3akoH Xa0b6ma. XapaKTepUCTHKHU 3BE3/,
onpezensieMble U3 HAOMIOJEHUIN: CBETUMOCTH (MOIIHOCTD
U3JIy4yeHus), Macca, paguyc, CIEKTPaJbHBIM COCTaB
n3nydeHusi. CHekTp  SJIEKTPOMAarHUTHBIX — W3JIYy4eHHUH
(paguoBOIIHBI, UH(pPaKpaCHBIi, BUIUMBIN
yIAbTPapHUOIETOBBIN /TMana3oHbl, PEHTT€HOBCKOE M ramma-
U3JIyYEHUE). Bcenennas, Meraranaktuka.
Kpynnomacmrabnas CTPYKTYpa Bcenennoii.
OnHOpOAHOCTh W M3OTPONMHOCTH BceneHHOW Ha oOueHb
6onpmmx Mmacmrabax (150 - 200 Mnk) CkoruieHus H
CBEpPXCKOIUIEHUs TanakThk. KBasapel. Muneunsii Ilyts -
Hama ["anaktuka. CoctaB CONHEUYHON CUCTEMBI: ILJIAHETHI,
CIYTHUKHM IUIAHET, AacTEepPOUJbl, KOMETbI, METEOPOUJIbI,
MarHuTHBIE TOJIAA, MbLIEBAs MATEpUs, COJHEYHBIA BETEP U
KocMmuueckue nyuu. Ilnanera 3emHon rpymnmsl: Mepkypui,
Benepa, 3emnsa, Mapc. Ilnanersi-ruranter: FOnurep,
CarypH, Ypan, Henryn. Ilosic acrepoumo. O6mako OpTa.
[Tosic Koiinepa. Co3Be3nusi — y4acTKu 3Be3qHOr0 Heba c
rpynmnamMu 3Be3[l, BbIJCIIEHHBIE JUIsl OPUEHTUPOBKHU 3BE3/IbI.
HcrouHuku 5>HEprum 3BE3[: TEPMOSJIECPHBI CHUHTE3 U
SHEprusi  IpaBUTALMOHHOIO  cxarus.  [lmaHerapHbie
TYMaHHOCTH. ['MraHTbl M CBEpXTUraHTbl. YepHbIE IbIpHI.
[lynecap - HeliTpoHHas 3Be3na. CBEpXHOBBIE 3BE3/IbI.
JBrwxenus Connua B ['amaktuke. CosiHIIE — HOpMallbHAst
3Be3/1a.

3.2

B3auMocss3p
CTPYKTYPHBIX  YPOBHEHN
OpraHu3aluy MaTepUH.

IlenocTHOCTE ~ TPUPOJBIL. CucreMHOCTh  NPUPOJBI.
MHuoroo6pasue cucreM. MepapXxuuHOCTb HPUPOJBI U
CUCTeM.  AJJWTHUBHBIE  CBOWCTBa  (IAUTUBHOCTH).

WHuTerpaTuBHble CBOWCTBA (MHTErpaTUBHOCTH). Burtanusm.
Penykunonusm. B3auMoOCBsA3b  ypOBHEW  OpraHu3aluu
MaTepuu: (U3NYECKOro, XUMUYECKOro, OHOJIOIHMYECKOro.
lamaktnun. YposeHb Meraranaktuku. buosornueckuit
YpOBEHb OpraHU3alluu: KIETOYHBIM (OpraHeiibl KIETOK,
JKUBBIE KJIETKHM), OpraHHbIN, TKaHEBbII, OPraHU3MEHHBIN,
BUJIOBOH, MOMYJISIIUOHHBIM, OMOreOIIEHOTHYECKHUM,
O6uochepHblii. YpOBEHb I€0JOrMUECKUX OOBEKTOB, IJIAHET.
®usnyeckuii ypoBeHb: CyOaTOMHBIH YpOBEHb (KBapKH,
JIETITOHBI), SACPHBIA YpPOBEHb (HYKIJIOHBI, siJjpa aTOMOB).
ATOMHBII YPOBEHb. MonekyasapHbIi YPOBEHB.
MakpOMOJIEKYJIApHBIN YPOBEHb ITOJIMMEPOB U KOMILJIEKCOB
MOJIEKYJL.

3.3

Opranuzanus MaTepuu
Ha (PU3UIECKOM YPOBHE.

@yH/IaMEHTAJIbHBIE AJIEeMEHTapHble YacTUllbl. OCHOBHBIE
XapaKTePUCTUKHA DJIEMEHTAPHBIX YaCTHI[. Macca, 3apsif,
cnuH, Bpemst >ku3HH. Kraccudukamus sreMeHTapHBIX
YacTHUI[. M0 Macce MOKos ((hOTOHBI, JICITOHBI, ME30OHHI,
0apuoHBI). - TI0O BPEMEHH >KHU3HH: CTaOWUIbHBIC (MPOTOH,
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JNEKTPOH, HEUTPUHO U UX AHTUYACTHIIBI) U HECTAOWIILHEIC
(cBOOOIHBIM ~ HEUTPOH,  pe3oHaHChl).  llepeHOCUMKH
(dyHIIaMEHTAIBHBIX B3aUMOICHCTBUH ((DOTOHBI, TPABUTOHBI,
TIIFOOHBI, Me30HBI). CIIOCOOHOCTh 3JIEMEHTAPHBIX YaCTHII K
B3aMMHBIM TIPEBpAIICHUSM, HE HAPYIIAIOIIMM 3aKOHOB
coxpaHeHus. @Duznueckoe IMoJie KaK COBOKYITHOCTB
BHUPTYaJIbHBIX YacTHIl. TOXIECTBEHHOCTh 4YacTHIl. Bakyym
KaK COCTOSIHHC IOJIsI C HAMMEHbBIIICH 3HEpruei, cocrosiiee
W3 BUPTYaJbHBIX YaCTHII.

3.4

[Ipoueccol Ha
(bU3HYECKOM YpOBHE
OpraHU3aIy MaTCPUH.

SIBenue €CTECTBEHHOM  PaJMOaKTUBHOCTH. 3aKoH
PaIMOAKTUBHOIO pachaja KaK CTaTUCTHUYECKU 3aKOH.
CocraB wu3IydeHUs NPH PAAUOAKTHBHOCTH. BbIfeieHne
SHEPTMM TpPH PAJAMOAKTHUBHOM pacnazae. lIpespaienus
AJIEMEHTOB TIpU  PaJAMOAKTUBHOM pacmajne. SmepHbie
peakuu pacuIeTUICHUs] sJIep aTOMOB TMOJ JIeUCTBHEM
HEUTPOHOB. MeTtoasl MOJIy4YeHue UCKYCCTBEHHBIX
PaIMOAKTUBHBIX 3JeMEHTOB. OTKpBITHE aTOMHOTO sJIpa,
M3MEPEHHUE €ro pa3MepoB, MACChl M 3apsiia. DHEPTHUs CBS3H
HYKJIOHOB si7iep aTroMoB (aedekt maccer). Peakius nemHoro
JenieHus ypaHa. Peakuuu cuHTe3a JEerkuxX aTOMHBIX SiIep U
BBIJICJICHUE DJHEPruu. THUIBI TEPMOSAJIEPHBIX pEakUui B
3B€3/1aX U DBOJIOLNS 3BE3.

3.5

Opranu3zanus MaTepun
Ha XMMHUYECKOM YPOBHE.

Xumudeckuit ayeMeHt. Atom. M3orombl.  DBosronus
MpEeACTABICHUI 0 CTPOEHUHU aToma.
KBanToBOMEXaHMYECKass  MOJENb  CTPOEHHA  aToMma.
Monekyia Kak KBAaHTOBO-XMMUYECKasl cucteMa. BemiecTso.
KaranmsaTtopsl. buokaranuzaTopsl (pepmeHTHI).
ITomumepsl.  Monomepsl.  Ilepuoguueckass — cucrtema.
[lepnonnueckuit 3akoH /1. 1. Menneneesa.

3.6

IIpoueccsl Ha
XUMHUYECKOM YpPOBHE
OpraHu3aly MaTepUH.

Xumuyeckuit mporecc. TeruoBbie 3((EeKTsl MPOIECcCoB
(ox30-, oaHAOTepMuYeckue. [loHsATHE O XUMHUYECKOU
kuHeTHKe. DakTopbl, BIMAKONIME HAa PEAKIHOHHYIO
CIIOCOOHOCTB BEILECTB: BIIMSHHWE KOHIIEHTpPAlMM - 3aKOH
neiictByrommux — macc.  Daktopsl,  BaMAIOIIME — Ha
PEaKInOHHYIO CIIOCOOHOCTh BEIIECTB: BIIMSTHUE
Temreparypsl -nipaBuio Bant-I'opda. Dueprus akruBanuu
(oHepreruyeckuil Oaprep peaxiuu). OakToOphl, BIUSIOLINE
Ha PEaKIHMOHHYI0 CHOCOOHOCTh  BEUIECTB:  KaTaju3.
[Tonsitne 06 aBrokaranuze. Karamus depmeHTaTHBHBIN.
OBonronMoHHasg  xuMuA.  JluHaMuuYeckoe  paBHOBECHE
(xumunueckoe u ¢azosoe). [Tpunnun Jle [larense.

3.7

OcobenHoctu
OHOJOTUYECKOTO YPOBHS
OpraHH3alui MaTepHH.

CucremHocts xuBoro. Mepapxuueckas OpraHusanus
KUBOTO: KJeTKa — eIuHuIa >XuBoro. HMepapxudeckas
OpraHu3ailysl >KUBOIO: TMONYJSAIMsS,  BHUJ,  OHOLIEHO3,
ouoreoreHo3, Ouocdepa. XUMUYECKHI COCTAaB >KUBOIO:
aTOM yrilepoJa — TIJIaBHBIA D3JEMEHT JKHBOTO, €ro
YHUKaJIbHbIE OCOOEHHOCTH. XUMHUYECKUN COCTAaB *KHUBOTO:
BOZIA, €€ POJIb B KUBBIX OpraHu3Max. XMMHUYECKUN COCTaB
KUBOTO: OCOOCHHOCTH OPTraHWYEeCKUX OHWOMOJIUMEPOB —
BBICOKasI MOJIEKYJISIpHAS Mmacca, CIIOCOOHOCTh
00pa30oBbIBATH HAJMOJIEKYJIpHbIE CTPYKTYpBHI.
ACHUMMETPUYHOCTh  (XMPAJIBHOCTH) MOJIEKYJ  YKHMBOTO.
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OTKpBITOCTD KHUBBIX cHUcTeM. OOMEH BEIECTB U IHEPTHUU.
CamoBocnpousBeneHre. ['omeocrta3 Kak OTHOCHTEIBHOE
JUHAMHYECKOE  IIOCTOSHCTBO  COCTaBa M CBOICTB
BHYTPEHHEH Cpeabl KUMBOM CcHUCTeMBbl. KaranuTudyeckuil
XapakTep XUMHUM KHUBOro. LleTOCTHOCTh UBBIX CHCTEM,
KOTOpasi MPOSIBJIIETCS BO B3aUMOJICHCTBUH, COTJIACOBAHHOM
(YHKIIMOHMPOBAHUY BCEX YPOBHEW OpraHU3AIINH KHBOTO.

3.8

MonekynsapHble OCHOBBI
JKU3ZHHU.

[TonunenTuabl Kak MpeaIIeCTBEHHUKH OelkoB. benku kak
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS C OCOOBIM KOMIIJIEKCOM
CBOMCTB. AMHHOKHCJIOTBI — MOHOMEpPBI OEIKOB. YPOBHH
OpraHu3aLu 0enKoBOM MOJIEKYJIbI (nepBuyHas,
BTOpUYHAS, TPETUYHAs, YeTBepTHUUHAsA). DYHKIIUN OEIIKOB:
(bepMeHTaTHBHAS, perysaropHas, TPaHCIIOPTHAS,
3aluTHAs, JBUratenpHas. Jlumuael W UX  QYHKIHU:
SHEepreTuveckKas, JUIMUAHbIE MEMOpaHbl. YTJIEBOABI M HX
GyHKIUU: SHepreTuyeckas, CTpyKTypHas. Hykmeotuanl —
MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT. HyKJIEHHOBBIE KHUCIOTHI
(momunykneorunst) - JHK, PHK. Asotucrteie ocHOBaHus:
aJICHUH, I'yaHUH, LIUTO3MH, TUMUH, ypauui.
KommiieMeHTapHOCTh, KOMILIEMEHTApHbBIE NTAPhl a30THUCTBIX
ocHoBanuil. Kommiemenrapnocts nenen JIHK — ocHoa
BaXHEHIMUX  GYHKIOUI:  XpaHeHMss U [epenadyu
HaclieACTBeHHOH uHpopManuu. DyHKIUKM HYKICHHOBBIX
KHCJIOT M IMPOLECChl PENyIUIMKAUWU, TPAHCKPUIILIUH,
TpaHcasuuu. ['enermueckuit kox. Komon. CaoiicTBa
FEHEeTUYECKOTO KOJa: TPHUIUIETHOCTb, BBIPOKJIECHHOCTD,
OJIHO3HAYHOCTh, YHUBEPCAJIBHOCTb, OTCYTCTBUE 3HAKOB
MIPEMUHAHUS MEXAY TPUIUIeTaMU (KOJOHAMMU).

Pa3nen 4 llopsinok u
OecrnopsiioK B MpUpoae

MexaHn4yeckuii JIEeTepMUHH3M. XaOTHYECKOE IOBEACHUE
JUHAMUYECKUX CUCTEM. JIMHAMUYECKHE U CTaTUCTHYECKUE
TEOPHH. KopnyckyinsipHO-BOIHOBOM Ly au3M.
CootHomeHus HEOIPEIEICHHOCTEM. ITpuHuun
JONOJHUTEIBHOCTH. 3aKOHOMEPHOCTH CaMOOPTaHU3aLHH.

4.1

MexaHuuecKkuit
JIETEPMHUHU3M.
XaoTudeckoe IMoBeACHUE
JTUHAMHUYECKHX CHUCTEM.

JlerepMuHU3M. MexaHu(CTH)4eCKUH  IE€TEPMUHU3M.
JlanmacoBa opMyaupOBKa MEXaHUYECKOTO JIETEPMHUHU3MA.
Tpaektopuss ~ CocrosiHue (pusuyeckoit  cuUCTEMBI).
HawansHOoe  cocrosiHue. JnHampueckass — cucrtema.
[MorpemHocT  u3MepeHuss  (QU3HUECKUX  BEJIUYHUH.
YcroiunBoe M HEYCTOWYMBOE JIBHKEHHUE. [[MHaMUYeCKHil
xaoc. Ilpumepsl cucteM ¢ JOUHAMUYECKUM XaOCOM:
MJIAHETHBIE CUCTEMBI, IOT0/Ia U KIUMAT, TYpOyJIEeHTHOCTD,
¢dhonmoBbie ppiHkH. OTIHYKE Xaoca OT OecropsaKa.

4.2

JvnHamuyeckue 5
CTaTUCTUYECKHUE TEOPHH.

BeposTHOCTS. City4aliHOCTb. CraTuctuueckas
3akoHOMepHOCTh. CpenHee 3HaueHue MoueKymsipHO-
KuHeTH4ecKkass Teopws.. Pacmpenenenue (Makcena)
MOJIEKY IO cKopocTsM. CTaTUCTMUYECKOE ONUCaHHE
cocrosiHust  @nykryauuss KBaHTOBO  (MEXaHHMUYECKO)e
coctosinue BonnoBas ¢pyHkuusa. CTaTUCTUYECKHI XapakTep
KBaHTOBOT'O OIHKCaHUSl MNpUpoasl JlMHaMHuuyeckas TeopHsl.
Cratuctuueckass teopus. DyHIaMeHTanbHas TEOPHSL.
[Ipumepsl  ¢GyHIaMEHTANbHBIX JUHAMUYECKUX TEOPHIA:
MEXaHMKa, DSJIEKTPOJMHAMMKA, TEPMOJAMHAMHUKA, TEOPHUs
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OTHOCHUTENIbHOCTH, ABOJIIOLIMOHHAs Teopus Jlamapka,
TEOpus XUMHYECKOIO CTPOCHHUS. IIpumepsl
(byHIaMEeHTAIbHBIX CTaTUCTUYECKUX TEOpUI:
MOJIEKYJISIPHO-KUHETHUYECKAs. TEOPHsI, KBAHTOBAasl MEXaHMKa
U Jpyrue KBAaHTOBbIE TEOPHUH, OHBOJIOLMOHHAS TEOPHUS
HapBuHa, MOJIEKYJISIpHAA TEHETHKA. [TpuHLMAn
COOTBETCTBUS: CTaTUCTUUYECKHE M JUHAMUYECKHE TEOPHH.
JluHaMu4eckrue TEeOpUM Kak NPUONIMKEHHE U YIPOIIEHUE
00Jiee TOYHBIX CTATUCTHYECKUX TCOPHH.

4.3

Kopnyckynsipao-
BOJIHOBOM JlyaJIu3M.
CooTHo1eHus
HEOIPEIEICHHOCTEM.

BonHoBble cBoiicTBa cBera: uHTepdepeHuus, audpaxius,
nomsipusanusa  KopnyckyisspHbie CBOMCTBA  CBeTa:
dbotorddexr. KopmyckylsipHO-BOTHOBOM JIyaliu3M Kak
BceoO1Iee cBoiicTBo Marepuu. Jle bpoilnb: oOuias uaes u
(dbopMyIa CBSI3U MEXIy UMIYJIbCOM YaCTHIIBI U €€ JJTUHOM
BOoJIHBL. BomHOBeIe  cBoiictBa  wactun.  Judpakuus
3JEKTPOHOB. JJEKTPOHHBIA MHMKPOCKON. MBbICIEHHBII
AKCIEPUMEHT - «MUKpockon ['eizendepray. CooTHOIIEHUE
HEOMpeJeNeHHOCTe  KOOpJIWHATA-UMITYJIbC  (CKOPOCTB).
CooTHoILIEHHE  HEONpPEIEIEHHOCTEN SHEPrUsA-BPEMSL.
COOTHOILLIEHUSI ~ HEONPEIEICHHOCTE  Kak  CIEJCTBUE
HEBO3MOKHOCTH. HEBO3MYIIAIOIINAX U3MEPECHUM.
COOTHOILLIEHUSI ~ HEONpPEACNICHHOCTEH  KaK  pe3yJibTar
KBaHTOBBIX GbiryKTYyanmii. DKcrepuMeHTalIbHbIE
JI0Ka3aTeNIbCTBA CIIOKHOM CTPYKTYpbl BakyyMma: 3d¢ekt
Kasumupa, poxaeHue >3I€KTpOH-IO3UTPOHHBIX IMap B
3JIEKTPUUYECKOM TOJIE.

4.4

[TpuHIMDO
JOIIOJIHUTEIILHOCTH.

KopnyckyisipHO-BOJIHOBOM JIyaJIA3M. [TpuHIIMDO
JOTIOJIHUTEIBbHOCTH B KBAaHTOBOM MexaHuke. 3mepeHue B
KBAaHTOBOM MEXAaHMKE KaK pe3yjibTaT B3aMMOJEHCTBHS
MHUKpOOOBEKTa ¢  MakpornpuOopoMm. HeBO3MOXHOCTB
HEBO3MYIIAKOIIAX U3MEpPEHUM. Heotnenumocts
HaOmogarens OT HaOiogaeMoro oObekra. Bo3MokHbIE
3HaueHUs  (QU3MYECKUX  BEIUYMH:  JUCKPETHBIA H
HEIPEPBIBHBINA CIEKTp. PU3NYECKUE BEIMYUHBI, UMEIOIINE
ONpENEICHHOE  3HA4Y€HWE B JAHHOM  COCTOSIHMH.
dusnueckue BEIUYMHBI, HE HMEIOIIKUE OIPEACICHHOIO
3HA4YCHUS B JTAHHOM COCTOSIHUH. [TpuHIMO
JOTIOJIHUTEBbHOCTH B LIMPOKOM CMBICIIE KakK
HEO00XO0IUMOCTh HECOBMECTHUMEIX, HO
B3aUMOJIONIOIHAOIIMUX  TOYEK 3pEHUsA i1 IIOJHOrO
ITIOHMMAaHUs NPEeMeETa WIH IpoIecca.

4.5

3aKOHOMEPHOCTH
CaMOOpTaHN3aIHH.

Cunepreruka - teopus camoopranmszauuu. CuHepreTuka -
MEXIUCIUIIIIMHAPHOE HallpaBJICHUE HCCIIEI0BAHUMN.
Camoopranuzanus (B HPUPOJHBIX U COLHMAIBHBIX
cuctemax). [lpumepsl camoopraHm3aluid B MPOCTEHIINX
CUCTEMax: JIa3epHOE U3IIydeHHue, ssuyerku benapa, peakuus
benoycosa-XKabotunckoro, CIIApaJIbHBIE BOJIHBI.
HepaBnoBecnast cucrema. IloToku (BemiecTBa, 3HEpruw,
3apsija U T.A.) B HEpaBHOBECHBIX cucTteMax. HeoOxonumeie
yCJIOBUS CaMOOpraHu3alu: HEPaBHOBECHOCTb u
HEJMHENHOCTh. Ympasisiromuil mapamerp. [loporoserit
Xxapakrep  (BHE3allHOCTh)  caMoopraHm3anuu.  Touka
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Ooudypkanum KaKk MOMEHT KpU3UCa, MOTEPU YCTOMYUBOCTH.
Poct  ¢uykryanumii  BONMM3M  TOukM  Oudypramuu
(Teopernyeckoe MONOKEHHE W MpuMephl). Cradmim3amnus
(baykTyanuii 3a Toukoi Oudypkanuu (MOPSAIOK M3 Xaoca).
CunxpoHu3amusi  4acTeii  CHUCTEeMbl B  pe3yJbTaTe
camoopranuzanuu. HeBO3MOXHOCTh TOYHOTO MPOTHO3a
Oymymiero 3a Toukoi Oudypkanuu. [ToHMKEHHE YHTPOIHH
CUCTEMbI IpH camoopraHuzauuu. [loBbIlIEHHE PHTPOMHUU
OKpY>Karolien cpenbl Ipu camoopraHuzanuu. Jluccunanms
(paccessHue) OSHEpPrUM B  HEPABHOBECHOM  CHCTEME.
JHuccunartuBaas cTpykTypa. KOHKypeHIus: TUCCUTIaTHBHBIX
CTPYKTYp. YHHUBEpCaJIbHBIA SBOJIOIMOHU3M Kak HayudHas
nporpaMMma COBPEMEHHOCTH, €ro meiau. [IpuHIums
YHHUBEPCAIbHOTO SBOJIOIMOHM3MA: - BCE CYIIECTBYET B
pa3BUTHH; - OOBEKTHBHOCTh M IMO3HABAEMOCTbH IPOIECCOB
caMOOpraHu3aliu; - 3aKOHBl TMPUPOABl KaK MPUHIUIIBI
oT0Opa JOMYCTHUMBIX COCTOSHUN W3 BCEX MBICIHMBIX; -
(dyHIaMeHTalbHAs M HEYCTpaHUMas pOJib CIy4YalHOCTH U
HEOIIPENICICHHOCTH; - pa3BUTHE KaK  depeOBaHUE
ME/JICHHBIX KOJMYECTBEHHBIX U OBICTPBIX KayeCTBEHHBIX
n3MeHeHni (Oudypkanmid); - HEMPEICKa3yeMOCTh ITyTH
BBIXOZa W3 TOYkd Oudypkamuu (mpouuioe BIHSIET Ha
Oyaymiee, HO HE ONpEAENSeT €ro); - YCTOHYMBOCTH H
HAJEeKHOCTh TMPUPOIHBIX CHCTEM KaK pe3ylbTaT uX
MIOCTOSTHHOTO OOHOBJICHUS; - KOABOJIOIHS Pa3BUBAIOIICHCS
CUCTEMBI M OKPY>KaIOIIEH Cpebl.

Pa3gen 5
IBOJIOIHOHHOE
€CTeCTBO3HAHHUE

Kocmomnornst. Kocmoronms. I'eojiormdueckas »>BOIIOIMS.
[TpoucxoxaeHue >XKU3HU. BHOTOTHYECKUI SBOJIOIMOHU3M.
Ucropust xu3Hu Ha 3emiie W METOJbI HCCIEIOBAHUS
IBOJIONMU. ['eHeTHKa 1 3BOJIIOIIHS.

5.1

Kocmomorus.

Kocmonorus — Hayka 0 CTpO€HHH U 3BOJIIOLUH BceneHHo.
OHOPOHOCTh W H30TPONMHOCTh BceneHHON B OONBIIMX
MacmTabax. XUMHYECKUI cocTaB BceneHHOM — JaHHBIE
CIEKTPAJIBHOTO  aHanu3a. Mojenn OecKOHeUYHOW B
MPOCTPAHCTBE  cTamroHapHoW  Bcenennoit. OddexTo
obmeif  TEOpUM  OTHOCUTEIBHOCTH: -  HMCKpPHUBJIEHUE
MIPOCTPAHCTBA BOJIM3M TSDKEIBIX MAacC, - CYIECTBOBaHHE
«YEPHBIX JBIP», - IOHATHE KPHUBHU3HBI INPOCTPAHCTBA, -
IpaBUTALlMOHHbIE  BOJIHBI.  ['paBUTAllMOHHBIA  pannyc
(pannyc chepst Bapummibaa). JluHamuueckas MoJENb
Bcenennoit  ®puamana. OOHapykeHHe  KpacHOro
CMEILEHUs JUHUM B CIIEKTpax JAaJeKuX TalaKTHK, YTO C
nomotmbio  dddekra Jlommepa o3HauaeT «paszberaHue
rajakTiuk». Pacmmupenue Bceenennoit u 3akon XaOb6ma.
Kocmonornueckass monens HectannoHapHOW BceeneHHoM
OliHmTeliHa-Opuamana. PaznuuHble cueHapuyM pa3BUTHS
Bcenennoii: oTkphITas, NyJabCHUpYyIOIIass U  3aKpbiTas
Mojnenu HBomtonuu. [IpoGiema wu3MepeHHs cpenHei
mwiotHoct Bceenennoit. Teopust bosabmoro Bspsisa (I
I'amoB). [Ipenckazanue TEMIIEPATYPBI ¢doHOBOTO
MHUKPOBOJIHOBOTO M3JTy4eHHUSI U OOHApYKEHHE PETUKTOBOTO
¢doHa U3JTy4EHHUS. [Tpobnema KOCMOJIOTHYECKOU
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IIOCTOSIHHOM M oleHKa Bo3pacta Bcenennou. M3mepenue
napamerpa Xab61a U oOHapyKeHHE YAEIbHOIO YCKOPEHUS
Hamero Mupa. HaOmiomarenbHbli  TecT Teopum  —
QHU30TPONHMS PEIMKTOBOIO M3JIydeHUs. PasznuuHbIe 2110XH
Hamed BceneHHON: poOXACHUE NPOCTPAHCTBA-BPEMEHHU,
cragusi MHQIANMM, POXKICHHUE BEILECTBA, POXKIEHHE
n30bITKAa OapHOHOB, AJIEKTPOCHAOBI (a30BBIA TEPEXO/,
KBapKM U TJIIOOHBI — POXKJIEHUE NPOTOHOB M HEUTPOHOB,
IIEPBUYHBIN  HYKJICOCUHTES, JOMUHUPOBAaHUE TEMHOMU
MaTepuH,  pPEKOMOMHAIMs  BOAOpOAa,  oOpa3oBaHUE
KpynmHOMacImTabHoil cTpykTypbl Bcenennoit. OcHOBHbBIE
HaOJIIoAaTeNbHbIE TECThl TEOPUHU: PACHPOCTPAHEHHOCTh
JETKUX DJEMEHTOB B KOCMOCE, MpoOieMa CHHTYISPHOTO
COCTOSIHUA, OTKPBITHE U UCCIIEJOBAHNE
KpYITHOMAaCIITaOHOH CTPYKTYpPBI Bcenennon,
rpaBUTallMOHHbIE JMH3bL. [Ipobiema TeMHON Marepuu.
YceronuuBocTh  BCelleHHOW UM aHTPONHBIA  IIPUHIIMIIL.
@DyHIaMEHTAIbHBIE  B3aUMOJCWUCTBHA U MHUPOBBIC
KOHCTaHTBHI.

5.2

Kocmoronus.
I'eomoruyeckas
3BOJIIOIHA.

Kocmoronus — pas3acia aCTpOHOMHUUH, I/13y‘laIOI_HI/II71
MMPOUCXOXKIACHUC UW Pa3sBUTUC KOCMHUYCCKUX TCI MU HUX
CHCTCM. 3proz[quCKaﬂ TMIIOTE34a, IIO3BOJIAIOIIaAd

BOCCTAHOBUTb  UCTOPHIO  OTAEJIBHOTO  OOBEKTa IO
HAOJIOCHNI0 MHOTHX OOBEKTOB, HAXOAIMXCA HA Pa3HbIX
JTanax s3BONIOLMH. PacmpeneneHue 3Be3] MO CHEKTpaM U
cBeTUMOCTAM (auarpamma [epummpynra — Peccena),
OTpakarolllasi MOJEJIb 3BOJIOLUY 3BE3/bl B 3aBUCUMOCTH OT
ee Maccbl. CHEKTpbl 3Be3[l, 3HEPrus 3Be3A. OTallbl
o0Opa3oBaHMs 3B€3/bl. DTalbl 3BOJIIOLUYU 3B€3] IPU Pa3HbIX
Maccax. ConHue — 3Be3ga Haleill IJIAaHETHOM CHCTEMBI.
Mopnens BHyTpeHHero crpoeHuss Connua. Kowmruekce
COJIHEYHON aKTUBHOCTH. L[MKIIBI COJIHEYHON aKTUBHOCTH,
MPU3HAKHA YCWJICHUS COJHEYHOW aKTUBHOCTU U NPUYMHBIL.
ConHeuHOE W3Iy4YEHHME, COJHEYHBIM BETEP, COJIHEYHO-
3eMHble CBsi3U. MarnutHele monss ConHLIA W TUIaHeT.
Onenka Bospacta ConHia, 3eMJIM U IUTaHET. ['unoressl o
npoucxoxaennn ConHila W miuaHeT: runorte3a Kanra —
Jlannaca, rumote3a O.1O. llImuara. Hama nmanera 3emis,
ee Qopma, xumudeckuil coctaB. Marnutochepa 3emin,
CTPYKTypa MAarHUTHOIO IIOJI, JABM)KEHHS MarHUTHBIX
MONIOCOB. BHyTpeHHHe 000704kHM 3eMIU M METOJBI
HCCIIEIOBaHUS ee rITyOuH (ceficmopasBenika).
OneKkTpryeckoe  mosie  3eMiM,  JJIEKTPOMAarHUTHBIE
BpallleHHs B siipe 3€MJIM M TPOLECCHl Ha IOBEPXHOCTH.
3eMHas Kopa M €€ HIBOJIIONHS (TFeoJoruvecKas HUCTOPHUS);
JIutocepHble MIUTHI, TUIABAIOIINE HA BEpXHEH MaHTUU —
acreHocgepe, Okeanndeckass U KOHTHHEHTaJbHas 3€MHas
KOpa, CBSI3b €€ DBOJIIOLUU C IBOJIIOLIMEN JKUBOTO Ha HEM.
[Ipoueccel  camoopraHuzallid B TOPHBIX  MOPOJAX.
[Iponeccrl B nanamadTHON chepe. M3nydenue 3emnn Kak
Harperoro  Teila.  OHTPONMUHBIM  Oamanc  3emun.
PagnoakTHBHOCTh Kak (pakTOp TEMJIOBOro OajaHca 3emiiu.
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BosnukHoBeHne okeaHoB u armocdepsl. Ilporeccsl B
OKeaHe M arMocepe Ha TIpaHM Xaoca M IOPAJKA.
Atmocdepa 3emnn, ee CTPYKTypa, XUMHUYECKHI COCTaB.
[IpoxoxeHne COJHEYHOro cBeTa uepe3 armochepy
O30HOBBIN CIIOH M MpUYUHBI €ro u3MeHeHus. Kimmar
3emiM,  oOmpelenseMblii  IpoleccaMu — TemjaooOMeHa,
BlarooOMeHa u IMPKyIsuu atMocdeprl. ['mapocdepa
3emiu, BoJa M Ku3Hb. DpakTaabHas FeOMETPUS PUPOJIBI.
BosnukHoBeHne 6uocgepbl Kak pe3ylbTaT T'e0JIOTHYeCcKOi
SBOIIOIUN 3EMIIH.

5.3

buongornueckuii
3BOJIIOIIMOHU3M.

OBonronus, ee  arpuOyThL: CaMONPOU3BOJILHOCTb,
HeoOpaTHUMOCTh, HaIpPaBIEHHOCTb. buonoruueckas
9BOJIIOLMS.  OBOJIIOLIMOHHAs ~ KoHuenuus  Jlamapka.

Hapunusm. Canbranmonu3Mm. CHHTETHYECKas TEOpHs
oo,  MonekynspHas — 3Bomronusa. [ eHodoH.
DneMeHTapHas HBOJIIOLMOHHAS CTPYKTypa — MOMYJISALIMSL.
DneMeHTapHBI HACIEICTBCHHBIM Marepual — TeHO(pOH]
NONYJALMH. DJEMEHTApHOE  SIBJICHWE  3BOJIIOLUM  —
W3MCHCHHE TeHO(OHJA TOMYJSIHH.  DJIEMEHTApHBIC
SBOJIIOIIMOHHBIE  (DAKTOpBI:  MYTAallMOHHBIA  MPOIECC,
MOMYJISIITIOHHBIC BOJHBI, U30JIALNS, €CTCCTBCHHBIA OTOOP.
Bbopnba 3a cymectBoBanue. @opMbl 0TOOpA: BHKYIIUH,
CTaOWIM3UPYIOLMH, JOU3PYNTUBHBIN. MUKpOIBOIIOLIMSL.
MakxkposBomntorus. JluBeprexus.

5.4

Hcropuss  xku3HM  Ha
3emite u METO/IBI
HCCIICAOBAHUS
SBOJIFOLIMH.

NMeTp NOHATHA O TEOJOTMYECKMX 3pax U Iepuojax.
Kpunro3oii, ¢anepo3oif. CBs3b TIpaHUI] MEXAY dpaMH C
re0JOrM4eCKUMH M NAJIEOHTOJIOTMYECKUMH HU3MEHEHUSIMHU.
Hekortopeie  Baxkueiimue apomMopdo3bl:  (HOTOCUHTES,
JyKapuoThl, = MHOTOKJIETOYHble,  ckeneT.  (OCHOBHBIE
TaKCOHOMHUYECKHUE  TPYMNNbl PACTEHUH U IKUBOTHBIX H
MOCJIEZI0BATEIBHOCTh HMX 3BOJIOLUU: - MOJUIFOCKH- PHIObI-
3eMHOBO/IHbIE (aM(uOUN)- MpecMbIKatoecs (PEenTHIINN )-
TITUIBI- MJIEKOTUTAOIINE- rOJI0CEMEHHBIE-
MIOKPBITOCEMEHHBIE- 1IBETKOBBIE. [Ipokapnorsl. dunorexes.
Ownrorene3. Amanramusi. Apomopdo3s. Ilonarue o ¢uope,
¢dayne. MeTosbl uccie10BaHMsI HBOIIOLMH: TaTIC€OHTOIOTHS
(uckomaemMble TnepexonHble (OPMBbI, NAJIEOHTOIOTHYECKHE
Ps/Ibl, MOCIIEI0BATEIbHOCTh UCKOMaeMbIX (popm). MeToabl
HCCIIEIOBaHMs 3BOJIOLUU: Onoreorpadust (ConocraBieHHe
BHUJIOBOTO COCTaBa C HCTOPUEN TEPPUTOPUN, OCTPOBHBIE
dbopmbl, penukThl). MeTOABbl HCCIENOBAHUS DBOJIOLNU:
MOp(OJIOTHUECKHE METO/bl (YCTAaHOBJICHHE CBS3M MEXKIY
CXOJICTBOM CTPOEHHUSI U POJCTBOM CpaBHUBAEMBIX (opwm,
pyIuMEHTapHbIE OpraHsbl, aTaBU3MBI). MeTtobl
WCCIIEIOBaHUS JBOJIIOLUU: SMOPUOJIIOTUYECKHUE METOIbI
(3aponplllIeBOE  CXOJACTBO, MPHUHUIUI  PEKAMUTYIISHUN).
MeTob1 UcCiIe0BaHMsI IBOJIIOIIMN: T€HETUYECKHUE METO/IbI,
METOABbl OMOXUMHHM U MOJIEKYJISIPHONH OWOJIOTHUH, METOMbI
MOJIETTUPOBAHUS, SKOJIOTHYECKIE METO/IBI.

5.5

I'eneTnka 1 3BOJIIOLNA.

I'eneruka. I'en. Amnens. Xpomocomsl. ['eHoM. ['enorum.
deHOoTHUII. CgoiicTBa T€HETUYECKOTO MaTrepuaa:
JUCKPETHOCTB, HEIPEPBIBHOCTD, JINHEWHOCTB,
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OTHOCHUTEIIbHAS CTaOMIIBHOCTb. W3MeHunBOCTS:
Hacyexyemast (reHOoTHIIMYECKAS, MyTallMOHHAs).
W3MeH4nBOCTD: HEeHacjIeyeMas (penoTunuyeckas,
MoaudukanmonHas). MyrtareHHble ¢akTopbl. [IpuunHbBI
mytrauuid. CsoiictBa Mytanuil. Ponp  Myrauuii B
SBOJIIOIIMOHHOM  mpouiecce. [lomynsiunoHHass TeHETHKa.
I'enetnueckue XapaKTePUCTUKH TOITYJISIIIAH:
HaCJIeICTBEHHAs reTepOreHHOCTh. [ 'eHeTnueckue
XapaKTePUCTHKH TOIMYJSIUN: BHYTPEHHEE TI'€HETHYECKOe
eAMHCTBO. ['eHeTHuecKkWe XapaKTEePUCTUKH MOIMYJISLIHU:
JMHAMUYECKOE PAaBHOBECHUE OTJIEIbHBIX T€HOTUIIOB.

Pa3znen 6 buocdepa u
4yeJI0BeK

Oxocuctembl.  buocdepa. UenoBek B Oumocdepe.
I'moGasibHBIN YKOJOTHYECKUI KPU3HC.

6.1

OKOCUCTEMBI.

[TonsiTe »KOCHCTEMBI. JJEMEHTHI AKOocucTeM (Ouoror,
OMOIICHO3). buotnueckas CTPYKTYpa  DKOCHUCTEM:
MIPOYLIEHThI, KOHCYMEHTHI, PeIyLIeHTbl. BUIIbI IPUPOIHBIX
sKocucTeM (03epo, Jiec, TYCTBIHS, TYHJApa, OKeaH,
ouocdepa). Ilumesbie (TpodHuueckue) IEnu, MHPAMHUJIBL.
DHepreTuyecknue TIMOTOKH B  JKOCHUCTEMaxX, IPaBHIIO
10%39konornueckue dakTopsr: OMOTHYECKHE u
abuornyeckre  (aKTOpbl, AHTPOIOTEHHBbIE  (HAKTOPHI
@opmbl  OMOTHYECKMX OTHOLICHHHM  (XUIIHHK-KEPTBa,
nmapasuTusM, HeuTpammsm). llpenensl  TONEpaHTHOCTH.
Cpena obutanus ¥ SKOJIOTrHYecKasi HUIIA.

6.2

buocdepa.

buocdepa. BemectBo: kHMBOe, KOCHOE, OHMOIE€HHOE.
I'eoxumuueckre (GyHKIMU XKMBOTO BEILECTBA: - ra3oBas -
KOHILIEHTPALlMOHHAs- JIECTPYKTHUBHAsI- CpenooOpasyronasi-
SHepreTuyecKasl. buorennas MUTpanus aTOMOB
XUMHAYECKHX JJIEMEHTOB. bHOTreoXuMHYecKHe MPUHITUITBI
MUTpallMK: CTPEMJIEHHE K MAaKCUMyMY IpPOSBIEHUS.
Bruoreoxumuueckue TMPUHOUIB MHTPALUN:  IBOIIOLHUS
BUJIOB, YBEJIMYMBAIOLIMX OMOT€HHYIO MUTpaiuio. BiusHue
KocMudeckux (akTopoB Ha Ouochepy: paauandoHHBII
¢oH, MarHUTHOE TmoJje, (OHOBOE M3IIyYEHHE, COJHEYHO-
3eMHBbIE CBSI3U (Te€IHO0NOIOTHS).

6.3

Yenoek B 6uocdepe.

AmnTponorenes. Ilaneontonorus. ITpumarel. AHTporIOUABI.
Yenosek ymenslii(Homo habilis), UenoBek npsmoxoasiuit
(Homo erectus), Yemoek pasymublii (Homo sapiens),
Heanpepranbupsl. AnbTpynsm. Heonurnueckast peBomtomus.
DKOJIOTUYECKHE MOCIEACTBUS HEOJTUTHUECKON PEBOIIOLUH.
KosBomonust. Dxonorndeckuii craryc yenoBeka. Pacel u
pacore”e3. Bo3moxHble myTH 3BOMIOLMM YenoBeKka. Poinb
COLIMAJIbHBIX M OMOJIOTHYECKUX IBOJIIOIIMOHHBIX (PaKTOPOB.

6.4

['moGanpHBIN
AKOJIOTUYECKUN KPHU3HC.

3arpsi3HeHHE  OKpyXaroIeil cpeabl  (MHIPEIUEHTHOE,
¢dusnueckoe, necTpykTUBHOE). MHAMKATOPHI T7100aIbLHOTO

9KOJIOTHYECKOTO  KpU3Uca: - MApHUKOBBIH 3 dekt-
UCTOIIEHHWE O30HOBOI'O CJIOSi- JErpajauus JIECHBIX,
3€MEJIbHBIX, BOJHBIX pecypcoB- CHI)KECHHE

o6uopaszHooOpaszus. Ilonsitue Hoocdepsl Kak 2ITama
pa3BuTHs Ouochepbl NpU PasyMHOM pEryIMPOBAHUHU
OTHOILIEHUN YeJIOBEKA W NPHUPOABI Y CTOMYHMBOE PA3BUTHE
KaK KOMIIPOMHUCC MEXKJIy CTPEMIICHHEM 4YeEJIOBEYECTBA
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yIIOBJIECTBOPATh CBOHM MOTPEOHOCTH W HEOOXOJUMOCTHIO
coxpaHeHus ouocdeps! st OyAyIUX MTOKOJICHUH.
Tembl npaxmuyeckux/ceMuHapCKux 3aHamul

1 Hayka kak nponecc Hayka kak mpouecc nmo3nanusi. Hayunsiii Meton. Hayka B
no3HaHus. Jloruka u CHCTEME COBPEMEHHOM KYJBbTYPBI. Jloruka 51
3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH  pa3BUTUA  HAYKM  Ha  I[pUMepe
pa3BUTHS HAYKHU. €CTECTBEHHBIX HAYK.

2 Pa3Butne Hay4HO- CraHOBIIEHHE U pPa3BUTHE HAYYHOW palUUOHAIBHOCTH B
HCCIIEI0BATEIBbCKUX Hpesueli I'penun. OBomtonus Hayku B CpelnHue Beka U B
IporpamMm U KapTuH snoxy Bospoxnenus. EcTecTBEHHO-HaydHbIE KAapTHUHBI
MUpa. MHUpa.

3 Konuenmun Kpusuc xnaccuueckoit ¢usukn B KoHIEe 19 Beka u
IIPOCTPAHCTBA U Bo3HUKHOBeHHE CTO. DBomonus eCTeCTBEHHOHAYYHbIX
BPEMEHU B COBPEMEHHOM | NMPOCTPAHCTBEHHO - BPEMEHHBIX MPEACTABICHUN O MHpE.
€CTECTBO3HAHMM. [IpocTpaHcTBO M BpemMsi B CBET€ CHELUUAIBHOM TEOPUHU

OTHOCHUTEJIHLHOCTH A. DiHIITEHA. EnunctBo u
MHOT000pa3ue CBOKWCTB MPOCTPAHCTBA U BPEMCHH.

4 Meramup: coBpeMeHHble | TeopeTnuueckue NpeACTaBlIeHUs 00 3BOJIOLUU 3BE3[, HUX
acTpodusznueckue u BO3HUKHOBEHUHU, pa3BuTuuM W  rubenu.  Pasputue
KOCMOJIOTUYECKHUE npenacrapienuii o Bceenennoi.  Kocmosornueckue
KOHLICTILINH. KOHLenuuu »Bontonuu  Bceenennoil. Mogens bombmioro

B3peiBa. AHTPONIHBIN IPUHINIIL.

5 Konuenuuu kBantoBoii | Poxxnenue W pa3BUTHE MPEACTaBICHUHM O KBaHTaX.

MEXaHUKH. KopnyckynspHo-BOJIHOBOM — Jyajiu3M B COBPEMEHHOM

(1)I/I3I/IKG. KOHI_[CHLII/II/I KBAaHTOBOM MEXaHUKH U KBAHTOBO -
MCXAaHUYCCKas KapTUHa MUpa. 9JIGMCHTapHI)Ie HaCTHUIBI KaK
I"JIY6I/IHHBII‘/‘I YPOBCHBb OpraHu3anu MaTCpuu.

6 OBOJIIOLMOHHO- OT TepMOAMHAMUKM U  CTaTUCTUYECKOM (U3MKH K
CHUHEpPreTHYecKast cuHepretuke. CHHEpreTMka Kak HOBO€ MHPOIIOHMMAaHME.
napajgurma. Cuneprernyeckas  Hay4yHO  —  HccCIeI0BaTelIbCcKast

nporpamma. OCHOBBI CUCTEMHOI'O IIOJIX0/1a: ONpe/IeieHNe U
BaKHEWIINE TUIBI cucTeM. IIpomeccsl camoopranusanuu 1
BaXHEUIIME  TOHATHUS  CUHepreTuku.  llpuiosxkeHus
CHHEPTETHKH B Pa3IMYHBIX 00TACTIX €CTECTBOZHAHMUSI.
Tembl 1abopamopHbvlx 3auamuil (He npedycMompeHul)

5 IlepeyeHb Y4eOHO-METONMYECKOT0 OOecCmedYeHUsI [JIsi CAMOCTOSITEIbHOW PadoOThI
00yJaIMXCs MO ANUCHUITAHE

1. llep6akoBa, H.A. buonornueckas kaptuHa mupa: meron. nocodue / H.A. Illep6akosa. -
bemoo: BU® KemI'V, 2008.— 52 c.

2. llep6axosa, H.A. Hayka. Hayunsiit Mmetoa. Mcropus ecrecTBo3HaHUsA: METOA. ocobdue /
H.A. lllep6axoga. - benoso: BU® KemI'Y, 2008. — 60 c.

3. IllepbakoBa, H.A. Konuenmuu coBpeMeHHOro ecrecTBo3HaHUS. COOPHHK TECTOBBIX
MaTepuaioB: Mero. mocooue / H.A. Illepbakona. - benoo: BU® KemI'VY, 2008.— Y. 2. - 28 c.

4. lep6akoBa, H.A. KoHuenuuu coBpeMeHHOro ecTtecTBO3HaHUSA. KoHTposbHO-
U3MepHuTeNlbHble MaTepuaibl: MeTo. nocodue / H.A. lllepbakoBa. - benoso: BU® KemI['Y, 2009. —
q.1.-52c.



5. IllepbakoBa, H.A. Kounenuuu coBpeMeHHOTO ecTecTBO3HaHUs. KOHTpOJBHO-
U3MepUTEeNIbHBIE MaTepuaibl: MeTol. mocooue / H.A. IllepbakoBa. - benoso: BU® KemI'Y, 2009. —
Y.2.-56c¢.

6. lepOakoBa, H.A. ®usnueckas kaptuHa MmMupa: meroi. nmocodue / H.A. Ilepbakona. -
Benoso: BU® KemI'V, 2009.— 60 c.

7. Ulep6akoBa, H.A. BapuaHTbl 3aaHuii KOHTPOJIBHOW paboTe MO y4eOHOH MHUCIMILIAHE
«KoHIIeNIUM COBPEMEHHOTO €CTECTBO3HAHUS» I CTYACHTOB 3a04HOW (HOpMBI OOY4EeHHS /COCT.
H.A. Ilep6akoBa.- benoBo: benockuit mHCTHTYT (hmauan) KemepoBCKOTo TrocymaapCTBEHHOTO
yHuBepcuteta, 2008. — 52 c.

8. LlepbakoBa, H.A. KocMonorunueckne M KOCMOTOHHYECKHE KOHIICTILIMU: METOJUYECKOe
nocobue mo nuctuminae «KoHIenuun coBpeMeHHoro ecrecTBo3Hanus» / cocT. Lllepbakoa H.A..-
benoso: benosckuit nactuTyT (pruman) KemepoBckoro rocynapctBeHHoro yauusepcurera, 2008. 36
C.

9. llepbakora, H.A. Meroandeckue yka3aHHUs IO BBIIIOJIHEHHIO KOHTPOJIBHOW paboTe 1o
yuebHo#l nucrumiuHe «KOHLENIUN COBPEMEHHOIO €CTECTBO3HAHMS» ISl CTYACHTOB 3a0YHON
dbopmbl 00yuenus /coct. H.A. lllepbakosa.- benoBo: benosckuii uactutyt (punuan) KemepoBckoro
rocyaapcTBeHHoOro ynusepcurera, 2008. - 36¢.

10. [lep6axoBa, H.A. Ilmansl cemuHapckux 3aHATHH 1o aucuuiuinHe «Kouuenmuu
COBPEMEHHOT0 €CTECTBO3HAHMSI» ISl CTYJEHTOB O4YHOM (opMbl 0OyueHus crenuanbHocT 080502
«OKOHOMHMKAa W yIpaBlIeHHWE Ha Hpeanpusatum»:. Meronndeckoe mocobme / H.A. lllepbakona. -
benoo: benosckuii nactutyt (punuan) KemepoBckoro rocynapcrseHHoro yHuBepcurera, 2008. -
48c.

11. IllepbaxkoBa, H.A. Pabouas Terpans cryaeHta mno aucuuivimHe «Konuenuuu
coBpemeHHOT0 ectectBo3HaHms» /Coct. H.A. Illep6akoBa. - benoBo: benoBckuit HHCTUTYT ((hrmman)
KemepoBckoro rocynapcrseHHoro ynusepcurera, 2008. - 48c.

12. IlepbakoBa, H.A. TonkoBelii cimoBapb: oT A g0 M: MeTomudeckoe Tmocodue To
muciuminae «KoHuemnuu coBpeMeHHOro ectectBo3HaHus» / cocT. H.A. Illep6akoBa.- benoso:
benosckuit uactuTyT (rman) KemepoBckoro rocyaapcTBeHHOro yHuBepeutera, 2008. - 52c.

13. Ilep6akoBa, H.A. ToakoBbiii cioBapp: oT H nmo S: Merogmdeckoe mocodue 10
mucuuruinHe «KoHmenuuu coBpeMeHHoOro ecrtectBo3Hanus» / coct. H.A. Ilep6akosa.- benoso:
benosckuit unctuTyT (punman) KemepoBckoro rocyaapcTBeHHOro yHuBepcutera, 2008. - 44c.

14. Komnexknusi HayYHO-TIONYJSIPHBIX BUIACOQMIBMOB Ha TOCTYIHBIX 00pa30BaTENbHBIX
pecypcax.

6 @®oHA OLIEHOYHBIX Cpeacre Jjisds IHIPOBEICHUS HpOMe)l(yTO‘{HOﬁ aTrecralnumn
OﬁyanOH.[I/IXCH Mo JIMCHMIIJINHE

6.1 ITacnopT hoHIAa OLIEHOYHBIX CPEACTB MO JUCHUIITIHHE

Ne | Koutponupyemsie  pasnenst  (temsl) | Koa HAaVMEHOBAaHUE OLIEHOYHOT' O
1/ | IUCHUTUTMHBI KOHTPOJIU | CPEICTBa
n | (pe3yabTathl MO pasesam) pyeMon
KOMIIETEH
uuu  (uau
e€ 4acTu)
1. | Pazmen 1 DBomtonus HayyHoro metoga u | OK-2,6 | Ttect, ompoc, 3auer, Keiic-
€CTECTBEHHOHAYYHOW KapTUHBI MUpA. 3aJlaHusl, KOHTPOJIbHAs paboTa
2. | Pazgen 2  IlpoctpancTBO,  Bpewms, TECT, OIpOC, 3ader, Keiic-
CUMMETPHSI. 3a/laHusl, KOHTPOJIbHAs paboTa
3. |Pazgen 3 CrpyKTypHBIE YpPOBHH H TECT, OIpOC, 3auer, KeHc-
CHUCTEMHAsI OpTraHu3aIus MaTEPHH. 3a/laHusl, KOHTPOJIbHAs paboTa
4. | Pazgen 4 Tlopsmok u OecnopsgoK B TECT, OINpOC, 3aueT, KeHc-




Ne | Kontponupyemble  paszmensl  (Temsl) | Kog HaVMCHOBAHUE OLICHOYHOT'O
1/ | IUCUUIUIMHBI KOHTPOJH | CpeACTBa
1 | (pe3yapTaThl IO pa3jesam) pyemoi
KOMIIETEeH
110707 Q7010
e€ yacTn)
IIPUPOJIE. 3aJaHMsl, KOHTPOJIbHAs paboTa
5. | Pasmen 5 OBOIIOIIMOHHOE TE€CT, OIpOC, 3ayer, Keic-
€CTECTBO3HAHHUE. 3aJjaHMsl, KOHTPOJIbHAs paboTa
6. | Pasmen 6 buocdepa u yenosexk. TE€CT, OINpOC, 3ayer, Keic-
3aJaHMsl, KOHTPOJIbHAs paboTa

6.2 TunoBble KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEPUAJIbI

6.2.1 3auer

a) THUIIOBBIC BOIPOCHI - 0Opasell
1. EcrecTBeHHOHAay4YHAasi U TYMaHUTapHas KyJIbTypbl MUpA.
. Hatypdunocodckas u HaydHast KapTUHBI MHUpa.
. [IpuHIMIIBI CUMMETPHUH, 3aKOHBI COXPaHEHUSI.
. DBOJIIOLMS TIPEJICTABIICHUN O IPOCTPAHCTBE U BPEMEHU.
. CneruanbHasi Te€OpUs OTHOCUTEIILHOCTH.
. O6m1as Teopus OTHOCUTEIIBHOCTH.
. Bcenennast B pa3HbIX MaciiTabax: MUKpPO-, MaKpO-, METaMUPBI.
. CuctemHble YpPOBHHM OPraHU3aLUHA MAaTEPUU.
9. CTpyKTYpBl MUKPOMHUPA.
10. XMMHYECKHE CUCTEMBI.
11. lunaMu4ecKue U CTATUCTUYECKHUE 3aKOHOMEPHOCTH B IIPUPOJIE.
12. KoHLlenuy KBaHTOBOM MEXAHUKH.
13. IlpuHuun Bo3pacTaHusi SHTPOIHH.
14. 3akoHOMepHOCTH caMoopranu3anuy. [I[puHIKI YHUBEPCATBHOTO 3BOJIIOIMOHU3MA.
15. KocMomnorusi, o01iasi KOCMOTOHMS, MPOUCcXoxkaeHue COTHEUHON CUCTEMBI.
16. I'eonorudeckast SBOIIOLHA.
17. Uctopust xu3HU HA 3eMJIe U METO/IbI UCCIICIOBAHMS DBOJIIOIIHH.
18. DBoIIONUS JKUBBIX CHCTEM.
19. buocdepa. Yenosek B Ouochepe.
20. I'moGanbHBIN KOJOTHYECKHUIA KPU3HC.

0 3N L kAW

0) KpHUTEepUU OLIEHUBAHUS KOMIIETCHIIUHN (Pe3yIbTaToB)

OreHKa «3a4TEHO» BBICTABIISCTCS CTYJCHTY, €CIIM BOIPOCH PACKPBITHI, U3JI0KEHBI JIOTHYHO,
0e3 CyYIIeCTBEHHBIX OIIMOOK, TOKAa3aHO yMEHHE WIUIIOCTPUPOBATh TEOPETHUECKHUE TOJOKEHUS
KOHKPETHBIMH TIPUMEpPaMH, MPOJESMOHCTPHPOBAHO YCBOGHHWE paHee W3YYEHHBIX BOIPOCOB,
c(OPMUPOBAHHOCTh ~ KOMIIETEHIMH, yCTOMYMBOCTh HCIOJNB3yeMbIX YMEHHUH ¥  HaBBIKOB.
JlomyckaroTcss He3HAaYWTeNIbHbIe OMMUOKK. (OOs3aTeTbHBIM  YCIOBHEM BBICTABICHHON OICHKH
ABIISIETCS TPaBUJIbHAST pe4Yb B OBICTPOM WM YMEPEHHOM Temrie. J[OMOIHUTENBHBIM YCIOBUEM
MOJTYYEHUS OIICHKH «3a4TE€HO» MOTYT CTaTh XOPOIIHME YCIIEXH MPHU BHITIOJTHEHUH CAMOCTOSTEILHON H
KOHTPOJIBHON pa0OoThI, cHCTEeMaTH4eCKasi akTUBHAs paboTa Ha MPaKTHYECKHUX 3aHATUAX. Kpome Toro,
MpeJIoJiaracTcss WHANBUIYAIBHBIN MMOAXO0/ K OIEHUBAHUIO TOJTOTOBICHHOCTH OOYYarOIIErocs 1o
KPUTEPUSIM COOTBETCTBHSI 33]]a4€ MOJYJSl U OCBOSHHBIM KOMIIETCHIIUSM, W COTJIACHO UMEIOIITUMCS B
00pa30BaTebHON OpraHu3auyi HOPMATHBHBIM JJOKYMEHTAM.

OrneHka «HE 3a4T€HO» BBICTABIIACTCS CTYICHTY, KOTOPHIH He cmpaBuics ¢ 50% BOmpocoB u
3aJjlaHuil OwWiieta, B OTBETaX Ha JIPYrMe BOMPOCHI JIOMYCTHJI CYyIIeCTBeHHBbIE ommOku. He moxer



OTBETUTb Ha JONOJHUTEIbHBIE BOIPOCHI, IPEMIOKEHHBIE IpernojasareneM. lLlemocTHOro
IIPEACTABIIEHNUS O B3aUMOCBA3AX, KOMIIOHEHTAX, dTallaX pPa3BUTUSA €CTECTBO3HAHUA Yy CTYJIEHTa HET.
OneHuBaeTcsl KaueCcTBO YCTHOM M NMHMCbMEHHON PeuYd, KaKk M IPU BBICTABICHUM IOJOKUTEIbHON
OLICHKH.

B) OIMMCAHUEC IIKaJIbl OLICHUBAHUA OTBETOB CTYJACHTOB HaA 3a4€Tax:
3Hanusg CTYACHTOB HaA 3a4CTC OLICHUBAIOTCH IO IKAJIC: «3aUTCHO», «HC 3a4YTCHO».

6.2.2 BaHK TecTOBBIX 3aaHUH

a) THUIIOBBIC TECTOBBIC 3a1aHus (0Opa3elr)

Tect 1

3aganue 1. B Mexannueckoil KapTHHE MUpPa pacCMaTPUBAIOT. ..

1. rpaBUTaLIMOHHOE U 3JEKTPOMArHUTHOE B3aUMOAEUCTBUSL. 2. TATOTEHUE, JIEKTPOMATHUTHOE U
cnaboe B3aMMOJCHCTBUS. 3. TPaBUTALIMOHHOE, 3JIEKTPOMArHUTHOE M CUJIBHOE B3auMOAEHCTBUS. 4.
€/IMHCTBEHHBIHN TUI B3aMMOJICHCTBHSI — TATOTECHHE.

3aganue 2. (Heckonpko otTBeToB). CoriacHo yrBepxkaeHusMm WM. HeloTroHna, mpocTpaHCcTBO
ObiBaeT: 1. HEOTHOPOAHO M AHU3OTPOIIHO. 2. TOJBKO OTHOCUTENBHOE M €ro CBOMCTBA 3aBUCAT OT
HaJIMYUS WM OTCYTCTBHSL B HEM MaTepUalbHBbIX OOBEKTOB. 3. OJHOPOAHO U M3OTPOMHO. 4.
a0COIOTHO K YeMy Obl TO HU OBLIIO BHEIIHEMY, OCTaETCs BCETAa OAMHAKOBBIM U HETOBUKHBIM.

3amanne 3. OCOOCHHBII COCTaB COBPEMEHHOM aTMocdepsl 3eMii, B OTIUYHE OT JAPYTHX IJIAHET
3€MHOU TPYIIIbI, 00YCIOBIIEH. ..

1. paccrossnuem 3emiu or ConHua. 2. XUMHUYECKMM CTPOCHHUEM IUIAHETHI. 3. AESTEIbHOCTBHIO
JKUBBIX OPraHU3MOB. 4. T€OJIOTUYECKIM CTPOCHUEM IUIAHETHI.

3amanue 4. CiocoboM CyIIeCTBOBaHUSI MAaTEPUU SIBIISIECTCA ...

1. BemiecTBeHHBIE YACTUIBI M (U3MYECKUE TMONsS. 2. JBIKEHHUE W B3auMojeicTBue. 3.
IPOCTPAHCTBO U BpeMs. 4. HH(pOpMaIus U CO3HAHUE.

3amanue 5. Beskuil mporecc M3MeHEHUus, BCSKOE B3aMMOJCHCTBHE, pa3BepThIBAIOIIECECS B
IIPOCTPAHCTBE U BO BPEMEHU, Ha3bIBACTCA ...

1. npeBparenuem. 2. nepeMeHou. 3. IBUKEHUEM. 4. TepeMeIIeHUEM.

Tecr 2

1.SIBnsteTcs 1M CUCTEMAaTU3UPOBAHHOCTh MH(POPMAIMKM XapaKTePHbIM MPU3HAKOM HAyYHOIO
3HaHuA?

1.11a

2.Her

3. BepHo u To, U apyroe

2. Kak Ha3pIBaeTCsi METOJ SMIIMPHUUYECKOTO IO3HAHUSA, NPU KOTOPOM M3y4aeMOE SIBJICHHE
CTaBUTCS B 0cOOBbIe, crienu(pUIecKue U BapbupyeMble YCIOBUS?

1. n3mepenue

2. BKCTIEPUMEHT

3. HaOmoieHue

4. npyroe

3. V3mMeHeHne KoIu4ecTBa JIBUKEHUS MPOMOPLUUOHAIBHO MPUIOKEHHON IBUKYLIEH CHIIE U
MIPOMCXOAMT IO HAINPABIICHUIO TOM MPSAMOM, [0 KOTOPOU 3Ta chia JercTByeT. Kak Ha3bIBaeTcs 3TOT
3aKoH?
. BTOpo# 3akoH HeroTOHa
. 3AKOH MHEPLIUHU
. IPUHIIUIT OTHOCUTENIbHOCTH
. 3AKOH BCEMUPHOI'O TATOTEHUS

4. HproToH nucai: «AOCONIOTHOE UCTUHHOE WJIM MaTeMaTUYeCKOe BpeMsl caMo Mo cebe U B
CHIIy CBOEH BHYTpEHHEW MPHUPOJIBI TEUET OJMHAKOBO, OE30THOCUTENIFHO K YeMY-IHOO0 BHEIIHEMY U

AW N =



HHa4dy€ 30BCTCA HIHUTCIBHOCTBIO...» Hmeer am abcomroTHOE BpEMs OTHOLICHHUC K KaKHUM-JI100
coObITUsIM?

1.J1a

2.Her

3. BepHo u To, U apyroe

5. Kakoe 3HadyeHue sl CTAHOBJEHMs KJIACCMUECKOW MEXaHUKM MMEJO HCIIOJIb30BaHUE
TuQepeHIaIbLHOr0 1 HHTETPAIHHOT0 HCYHCICHHH, anapara MaTeMaTuyecKoro aHaan3a?

1. OHO MO3BOJIAJIO JIErye MPOU3BOJUTH BEIUYMCICHHUS

2. OHO MO3BOJIMJIO Pa3BUTh 3aKOHBI HbI0TOHA 70 YpOBHS (yHIAMEHTAILHONW HAYYHOH Teopuun

3. He UMeeT 3HaYeHus

4. npyroe

6. Ilpumensiercs I KBaHTOBasi MEXaHHUKA JUIsl OMMCAHHSI MAKPOCKOIIMYECKUX SIBJICHUIN?

1.J1a

2.Her

0) KpuUTepHHU OIICHUBAHUS KOMIICTCHIINH (pe3yIhbTaTOB)

TectupoBaHHe CTYIEHTOB NPOBOJUTCS Kak B OOydYarolleM pEXHME, TaK U B PEKUME
CaMOKOHTpPOJIs. TecToBble 3alaHUsl — 3aYETHBIM TECT MO Kaxkaomy Mouyito. [lepeiii momymp — 1
paszen, BTopoil Moayib — 2, 3,4 pasnensl, TpeTUil MOAYJIb — 5,6 pa3nensl. BeinoiHeHne 3a1aHuii
KOHTPOJIMPYETCSl TperojaBaTeeM MpHU MOMOIIM KOHTPOJIUPYIOMIEH TECTUPYIONICH MpOrpaMMbl U
orieHuBaroTCs 1Mo 1mkane ot 0 1o 100 6amios.

B) OIMKMCaHUEC MIKAJIbl OLICHUBAHUA

Tect cumraercs TPOUACHHBIM, €CIH OOYYArOIIMICS IOJydaeT pe3yiabTar He MmeHee 75 %
MPOLIEHTOB.

6.2.3 Keiic-3aianus

a) TUTIOBOE 3aJlaHue - 0Opa3ery

Keiic-3ananus: Keiic 1 3anaya 1

Ecnu npencraButh, uto BeenenHas cyiiecTByeT OJMH J€Hb, TO YEJIOBEK MOSBUIICA Ha 3emiie
BCETO mapy cexyHj Ha3aa. [loatomy, Habmomas He0O, MBI BUIMM MTHOBEHHBI CHUMOK, 3aCTHIBIIICE
¢oro BceneHHol B OMH M3 MOMEHTOB €€ 3BOJIIOLIMU. TeM He MeHee, U MO 3TOMY (OTO MOKHO
MHOTI'O€ CKa3aTh HE TOJBKO O TOM, YTO €CTh BO BCeneHHOM ceiiyac, HO U 0 TOM, YTO IIPOUCXOAMIIO B
Hell paHee, a Takxke o ee Oyaymel cynpOe. J[Ba caMmbIX sipkux oOBbEKTa Ha JaHHOM ¢ororpaduu,
C/ICJIAaHHOM € TIOMOIIBIO TEJIECKOIa, — 3TO ...

BapuaHThl 0OTBETOB:

1 FOnmutep u ero cnytHuk ["anumen

2 nama ["anakTuka u ee cnytHuk bonbiioe MarenianoBo obiako
3 3Be37JHOE CKOIUICHHUE U KOMETa

4 ConneuyHas cucrema



0) KPUTEPHUU OIICHUBAHUS KOMIIETCHIINH (PE3yIbTaTOB)
[IpousBoauTcst SKCHIepTHAs OlieHKa (HaOIOeHHEe) pabOThl 00YJAOIIUXCSl B MUKPOTPYIINE Ha
COOTBETCTBUE pe3ynbTaToB ocBoeHuss OOII mnanupyemMbIM MoKazaTessiM pe3yibTaToB O0yUeHUsI.

B) OIMCAHUE LIKAJIbl OLCHUBAHHUS

[IponykTuBHas TBopueckasi padbora oueHuBaercs no 100-6amibHol mkane ot 80-100 6amos,
UCIIOJTHUTENbCKAs paboTa oneHuBaercst oT 60 1o 79 Gamios, paboTa Ha HU3KOM YPOBHE aKTHBHOCTH
onenuBaercs ot 40 1o 59 6amios.

6.2.4 Bonpocsl U1si onpoca

a) TUIIOBBIC 3a7aHus (BOIIPOCHI) - oOpaserr

1. Kakass Hayka J€XUT B OCHOBE €CTECTBEHHOHAaydyHOro mnoaxoja u mnodyemy? Kak
MEHSJIOCh TPEACTABIEHUE O €€ pPOJIM B €CTECTBO3HAaHMM? YTO NOHMMaercs Moj '"TOYHBIM
ecTecTBO3HaHueM"?

2. Yem otnmuaercs noaxoa Hayku HoBoro Bpemenu ot HaTypduiocodekoro ? Kakue
Tpaauiuu Hayku XV 11 Beka COXpaHMIUCh O HAIIUX JHEW M KaKOBO OTHOUIEHUE K HUM B Pa3HBIX
Hay4HbIX 00nacTsx.?

3. B uyem 3HayeHuMe MW CcoJep)KaHME IeEpexoAa OT  TEOLEHTPUYECKOM K
reJTMOLEHTPUYECKOi cucteme mupa? Kakue HayyHble JaHHBIE CTIOCOOCTBOBAIU 3TOMY?

4. Kakune mexaucuumimHapHble HAYKH B €CTECTBO3HAHUU BaM H3BecTHBI? [locTpoiite
JIOTUYECKYIO CXEMY B3aMMOJEHCTBHUS U UEPAPXUHU €CTECTBEHHBIX HaYK.

o. CocraBbTe cxeMy CTPYKTYpbl HayKH KaK CUCTEMbl 3HaHUN M MPOJEMOHCTPUPYHUTE Ha
HEH OTHOILIEHUS €CTECTBO3HAHMSI C OOIECTBOM, SKOHOMHUKOI, COLIMOJIOTHEN, MaTeMaTUKOHN U TIp.

6. ITosicHUTE POJIE MaTEMAaTUKU U MOJEIUPOBAHNS B €CTECTBO3HAHUH.

7. Kakne merosabl ecTecTBO3HAHMs SBISIOTCS OOLIMMM JUIS Pa3HbIX HAyK M Kakue
cneruduyeckumu? [1oscHUTE OTHOILLIEHUS €CTECTBO3HAHUS K (PUI0CO(UU U PETUTHH.

8. [Tosicuute noHsATHE Hay4HOU peBostonuu. IIpuBennuTe npuMepsl HaydHOI PEBOIIOLIUN
B (hu3HKe.

9. [ToscHuTe cTUMynUpyollee BO3ACHCTBUE HA E€CTECTBO3HAHHME MOTpeOHOCTEH
TexHuku. [IpuBeauTe npumepsl U3 001aCTH Pa3BUTHUS XUMHUU.

10. [TpuBeauTe mpUMEpbl M3 HCTOPUHM €CTECTBO3HAHMS, WIUTIOCTPUPYIOIIUX OOIIHOCTh

METOJIOJIOTUYECKUX TMOAXOJ0B B pa3HbIX MpeIMEeTHhIX obsactsax. B dem ocobGeHHOCTH
IIPOUCXOAIIEH ceiiuac Hay4YHOU PEeBOIOLUN?

11. Kakue HayuyHble OTKpBITHS B OHOJIOTMM BBIBETM €€ Ha JIUIUPYIOLIEE MECTO B
COBpPEMEHHOM ecTecTBOo3HaHMM? [losicHuTe, B 4YeM CyTb MPOTUBOPEUMS, CBSI3aHHOIO C
COTOCTAaBJICHUEM BTOPOTO Hayaja TEPMOJAMHAMHKUA U TEOPHUHM E€CTECTBEHHOIO OTOOpa, M KaK 3TO



IIPOTUBOPEYNE CHUMAETCSI.
12. [TosicHuTe MOHATHME KapTUHBI MUpAa M HaydyHOW mporpaMmsbl. IlpuBenurte mpumepbl
MCTOPUYECKON CMEHBI KAPTHUH MHPA.

0) KpuUTepuu OLICHUBAHUS KOMIIETCHIINH (pe3yIbTaTOB)
IIpon3BoaNTCS SKCHEpPTHAs OLIEHKA OTBETOB OOYYalOIIMXCS Ha COOTBETCTBHE PE3YJIbTATOB
ocoeHust OOIT riaHupyeMbIM [10Ka3aTemsM pe3yIbTaToOB 00y4EHUS.

a) KpUTEpPUU OLIEHUBAHUS KOMIETEHLUH (pe3yIbTaToB)

IIpon3BoanTCS 3KCIEpTHAs OLIEHKAa OTBETOB OOYYaIOLIMXCS HAa COOTBETCTBHE PE3yJbTATOB
ocBoenust OIIOIl mmanupyembIiM mokasareisiM pesynbratoB oOydenus. Ot 100 mo 80 Oamios
3aCIIy’)KMBaeT CTYIEHT, OOHApYXHBILIMH BCECTOPOHHEE, cHCTEeMaThdeckoe M TINIyOOKoe 3HaHMe
y4eOHO-TIPOTPaMMHOI0 MaTepHajga, yMEHHE CBOOOIHO BBIONHATH 3aJaHHs, HPEIYyCMOTPEHHBIC
IPOTrpaMMOM, YCBOMBIIMNA OCHOBHYIO JIUTEPATypy U 3HAKOMBIH C JIONOJIHUTEIBHOU JIUTEpaTypoH,
PEKOMEHI0BaHHOM nporpamMMmoii. Kak npaBuio, BBICTABIISETCS CTYE€HTaM, YCBOMBIINM B3alMOCBS3b
OCHOBHBIX NOHATUI IUCLMIUIMHBI B UX 3HAYEHMU AJs npuodperaeMoil npodeccuu, nposiBUBIINM
TBOPYECKHE CIIOCOOHOCTH B TOHMMAHUH, HM3JIOKEHHUH M HCIIOJIB30BAaHUU Y4E€OHO-TIPOTPaMMHOTO
MmarepHaa;

- oT 79 no 60 6anioB 3aciayKUBaeT CTYACHT, OOHAPYKUBIINI MOJHBIE 3HAHUS y4eOHO-
IIPOrPaMMHOI0 MaTepHalla, YCHEIIHO BBINOJIHSIOMIMM MPEIyCMOTPEHHbIE B MpPOrpamMMe 3a/JaHus,
YCBOUBIIMK OCHOBHYIO JINTEPATypy, PEKOMEHJA0BAaHHYIO B IporpamMe. Kak mpaBuiio, BbICTaBIsETCA
CTyJEHTaM, MOKa3aBIIMM CUCTEMAaTUYECKUIN XapaKTep 3HAHUHU 10 AUCLUIIMHE U CIHOCOOHBIM K HX
CaMOCTOSITEJIbHOMY IIONOJIHEHHIO M OOHOBJIEHMIO B XOJ€ JajbHeimeid ydyeOHOW paboThl U
poeCCHOHAIBHON e TEIHHOCTH;

- olieHKH OT 59 1o 40 GanoB 3aciyXMBaeT CTYJEHT, OOHAPYKUBIINN 3HAHUE Y4eOHO-
IpOTPaMMHOTO Marepuaja B oObeMe, HEOOXOOMMOM Ui JNalbHEHIIeHd ydeObl M MpencTosIen
paboTel 1O mpodeccuu, CHpaBIAIOUIMICA C BBIIOJHEHHEM 3aJaHMui, IPeIyCMOTPEHHBIX
IIPOrpaMMOi1, 3HAKOMBIM C OCHOBHOM JIMTEpPaTypOi, pEKOMEHI0OBaHHOM nporpamMmon. Kak npaswuiio,
BBICTABIISIETCS CTY/AEHTaM, JOMYCTUBIIMM HOIPELIHOCTh B OTBETE Ha SK3aMEHE M IPH BBIIOJIHEHUU
HK3aMEHALIMOHHBIX 3aJaHUi, HO 00JajarlUM HEOOXOJUMBIMU 3HAHUSIMU JUISl UX YCTPAaHEHUS IOJ
PYKOBOJCTBOM IIPENIOAABATENS;

- onieHkd oT 39 no 0 OamioB BBICTABISETCS CTYACHTY, OOHApYKMBIIEMY HpPOOEIbl B
3HAHUSAX OCHOBHOTO y4eOHO-NPOrpaMMHOI0 MaTepuala, JOMyCTUBIIEMY NPUHIUIHAIbHBIE OIIUOKH
B BBINIOJTHEHUH [TPETYCMOTPEHHBIX IPOTrPaMMOH 3aJaHHM.

0) omucaHue IIKaIbl OLCHUBAHUS
OnenuBanue npousBoautcs 1o 100-6amipHOM mKae.

6.2.5 BapuaHThbl 32JaHUI KOHTPOJILHOI PadoThI

a) TUIOBBIE 3aJjaHNE — o0pasel]

3ananue 1. [laiite aHanu3 posin «HayK O MPUPOJE» U «HAYK O JyX€» B Pa3BUTHUU KYJbTYpPHI.
[Tpoananu3upyiite coaepkaHue MaTepuala W BBIIBUTE CHEIU(HKY, B3aUMOCBS3b, BBIYEPTUTE
JIOTUKO-CMBICJIOBYIO CXEMY, TAUTE K HEN MOSICHEHUSI.

3ananue 2. Pacrosiokure IpencTaBICHHUs O MAaTepuUU B MOPSAJKE HUX BO3HUKHOBEHMS. 1.
CBoiicTBa BellECTBA OMMUCHIBAIOTCA HE TOJBKO COCTABOM, HO W CTPOCHHUEM €ro MOJIEKYJI. 2.
BemiectBo COCTOMT U3 HEAETMMBIX aTOMOB, pa3Mep M (opMa KOTOPBIX OIPENeNsioT CBOMCTBa
BemecTBa. 3. CBOMCTBA BEIIECTBA ONPEACIIAIOTCS MIEKTPOHHBIM CTPOCHHEM MOJIEKYIL.

3ananue 3. Halinute npaBuiIbHBIN 0TBET. B cooTBeTcTBMM € TeopeMoil HeTep kaxxaomy BUIY
CHMMETPUHU TPOCTPAHCTBA-BPEMEHH COOTBETCTBYET...l. OmnpeneneHHblid BUA B3aUMOJEHCTBHS. 2.
CBost cuctema orcuera. 3. Hekoropas ¢ynnamenranbHas vactuna. 4. CBol (yHAaMeHTaIbHBIN
3aKOH COXPaHEHUSI.



3amanue 4. OxapakTepu3ylTe OCHOBHBIE MTOCTYJIATHI CHIEHUATBLHON TEOPUHU OTHOCUTEIBLHOCTH
A. DiiHmreitHa. 3amava:  BBIOEpPUTE HECKOJBKO BapUaHTOB OTBeTa. B oOmeir  Teopuu
OTHOCHUTEJIBHOCTH....1. PaccMaTpuBaercs CBsI3b TOJIBKO MEXAY MPOCTPAHCTBOM M BpEMEHEM. 2.
W3yuaercs CBSI3b TOJIBKO MEXIy MPOCTpaHCTBOM U Mmartepueil. 3. I[lpuHIMI OTHOCHTENHHOCTU
pacnpocTpaHsieTcsl Ha HEMHEpLUalbHbIE CHUCTEMbl oTcyeTa. 4. PaccmarpuBaercsi CBS3b MEXIY
IIPOCTPAHCTBOM, BpEMEHEM U MaTEepHEH.

3amganue 5. [lokaxxute pojb CUCTEMHBIX NMPEACTABICHUN B aHANM3€ CTPYKTYPHBIX ypOBHEH
opranuzanuu Mmarepun. OnpeneanTe CyHOCTbh MAKPOMUPA, MUKPOMUpPA U MEraMHpa.

3ananue 6. B Xxo1e KakuxX MpoLecCOB IPOUCXOAUT U3JIyUEHHUE JIEKTPOMArHUTHBIX BOJIH?

3aganue 7. IlosicHuTe KOPHYCKYJISIPHO-BOJIHOBBIE CBOMCTBa MmaTepuu. Kak ucTtopuyecku
pazBuBanuch 3TH uzaen? 3anada. Hailigure npaBunbHbl OoTBeT. (DyHAAMEHTaNbHBIM 3aKOHOM
CTAaTHUCTUYECKON (U3MKM sBisieTcs MOPUHLOUIL 1. MHUKPOCKOIHUYECKOro pacrpeaeneHus; 2.
KOPILYCKYJIIPHO — BOJIHOBOTO Jyajan3Ma; 3. JeTEpMUHU3MA; 4. TOTIOIHUTEIbHOCTH.

3amaane 8. O UYeM CBHUICTENBCTBYET pEIUKTOBOEe u3NydeHne? (OCHOBHBIC (DaKTHI,
MOATBEPKIA0IIKe TeopHo bonsioro B3peisa.

3ananue 9. [loguepkHuTe OCOOEHHOCTH CTaTyca XUMHHM KaK HAayKd W IpOaHAIU3HPYHTE
CYILIIHOCTb €€ MpeaMETa UCCIIEI0BAHUS.

3amanue 10. OnummTe npeaMer OHOJIOTHH KaK HAyKH.

3amanue 11. 3amaua. Bribepute mnpaBuibHbIN(e) oTBeT(bI). Bece amanmranum y JKHUBBIX
OpraHU3MOB BO3HHUKAIOT B XOJI€ SBOJIIOIIMH B PE3YJIbTATE. .. pETYIIALUN CBOEH KUZHEEATEIBHOCTH. 1)
JEHCTBUS MYTAIMOHHOTO TIpoIiecca. 2) eCTECTBEHHOro 0TOopa. 3) akta 60’KECTBEHHOTO TBOpPEHHUS. 4)
murpanuii. OObsCHUTE.

3ananue 12. Pons monexkyn JIHK B nepenaye Hacie1ICTBEHHOCTH.

3anmanue 13. 3amaua. [Ipomomkure dpasy. Pasmen MonekynsipHONW T'€HETUKH, CBS3aHHBIN C
[[EJICHAIIPABICHHBIM CO3JaHMEM HOBBIX KOMOMHAIMH TE€HETHMYECKOro MaTrepualia, CHOCOOHOTO
Pa3MHOKATbCSI 1 CHHTE3UPOBATh KOHEYHBIC TTPOTYKThI, HA3BIBAETCA -. . ..

3amanue 14. Jlaiite mnonstHe »3KocucTeMbl. [lepeuncnure BaxHEHIIHEe KOMIIOHEHTHI
DKOCHUCTEMBl U PACKPOUTE pOJb KaXKIOT0 M3 HHUX. SIBIAIOTCS 1M SKOCHUCTEMBI OTKPBITHIMHU
cucreMamu? O6ocHyiTe 0TBeT. ONUIIUTE FIKOCUCTEMY «XBOMHBIN JeCH.

3amanue 15. KpaTko oxapakTepu3yiTe KOHUIETIIUIO TaHCIEPMUH.

3anganue 16. Kakue opraHnyeckue BEUIECTBA BXOJAT B cocTaB KieTku? Kakue opraHnuyeckue
BEIIECTBA SBJSIOTCS CAMbIMM PaclpOCTpaHEHHBIMH Ha 3emiie? OxapakTepusyiite, kKakue (QyHKIUU B
KJIETKaX BBINOJHSIOT OPTaHUYECKUE BEILIECTBA: YIJIE€BObI, )KUPHI.

3amanue 17. CocraBpTe Tezaypyc (10 - 15 KIHOYEBBIX CIIOB M CJIOBOCOYETAHMM) MO TEME
«bunosTHKa KaK cucTeMa ITUYECKUX CTAHAAPTOBY.

3ananue 18. 3anava. Haiinute npaBunbHeli(e) orBeT(bl). IIponeccy craHoBieHus yenoBeka
pasymHoro (Homo sapiens) mpucCylM OCOOEHHOCTH 3BOJIOIMOHHOIO Pa3BUTUS  BCETO
opranuueckoro wmupa: 1. OOpaTUMOCTb 3BOJIOIMOHHBIX IpeoOpa3oBaHuid. 2. IIporpeccuBHas
HaIlpaBJIEHHOCTh pa3BuTusA. 3. IIpoMcxoauT Ha pa3HBIX YPOBHAX - OT MOJIEKYJISIPHOTO 10
o6uocdepnoro. 4. Llenecoodbpa3HOCTh SBOTIONMOHHBIX U3MEHEHUH.

3ananue 19. HazoBuTe pamMuiIny BbIIAIOIIUXCS YICHBIX, U3 KAKUX 00JIaCTel ecTeCTBO3HAHUS,
B KaKoil mepuoj pa3BUTHS HAyKH ObUIM ClIeJaHbl OTKpHITUSA. ApucTtorenb, bekkepens A. A., bop H.,
bopn M., bpyno k., Bytnepos A.M., bakon @., Basunos H.H., Basunos C.1., Bepnaackuii B.1.,
lanunent T'., 'amoB k., Teiizendepr B., I'enpmronen I'., I'ymunés JIL.H., lexapt P., [Iemoxpwur,
Hupax I1., EBxinn, XKonuo-Kropu @., Kaut U., [1aBnos WN.II., Ilensunac A.A., Ilnaron, [Ipuroxun
U., Pequ @., CykaueB B.H., Pesepdopa 3., Cenne I'., Ceménor H.H., CeuenoB .M., Croy Y.,
Coxkpat, TumodeeB — Pecosckuit H.B., @anec, ®apaneit M., ®puaman A.A., Xad66n 3., Xaken I,
Yersepukos C.C.

Oran  dusuka buonorus Xumus pyrue

3ananue 20. HazoBrTe 1 ONUIINTE OCHOBHBIE TIOHITHUS CUHEPTETHUKH.

3ananue 21. OOBsICHUTE 3HAYEHHUS CIEAYIOIUX TEPMHHOB U TOHSATUH: BaJleHTHOCTH,
Bcenennasi, rTpaBuTamms, €CTECTBO3HAHHWE, WHTErpalusi, KOHTUHYYM, KOHIEMIUSA, HEUPOH,
PENMKTOBOE M3Ty4YeHUe, CIIUH, (ropa.



0) KpuTepHUU OIICHUBAHMS KOMIIETEHIINH (Pe3yabTaTOB)

[Tpou3BOIUTCS IKCHEpTHAST OIEHKAa OTBETa OOYYaIOIIMXCS Ha COOTBETCTBHE PE3yJbTATOB
ocoeHust OIIOII muraHupyeMbIM TOKa3aTesIM Pe3yIbTaTOB 00y4YeHHUs. BBITIOJIHEHHBIC 3adaHuUs
CHAIOTCSI IPENOJIaBATENIO.

OneHKN «3a4TE€HOY 3aClIy’)KMBAeT CTYACHT, OOHAPYKUBIIHI BCECTOPOHHEE, CHCTEMaTHYECKOe
U Ty0OKOe 3HaHWE Y4eOHO-TIPOrpaMMHOTO MaTepualia, YMEHHE CBOOOJHO BBHITIONHATH 3aaHWs,
YCBOUBIIMMA OCHOBHYKO M 3HAaKOMBIM C JIONOJHUTEIBbHOW JHUTEPaTypod, PEKOMEHIOBAHHOMN
nporpammoii. Kak npaBuiio, oleHka «OTJIMYHO» BBICTABIISICTCS CTY/IEHTAaM, YCBOUBIIIUM B3aHMOCBSI3b
OCHOBHBIX MOHSITHHA JUCIHUIUIMHBI B MX 3HAYEHUU JUIsl MpuoOpeTraeMoil mpodeccuu, MpOosSBUBIINM
TBOPUYECKHE CIIOCOOHOCTH MPH BHIMIOTHCHUN 33]JaHUH;

OneHka «HE 3a4T€HO» BBICTABIACTCS CTYACHTY, OOHApY>KUBIIEMY MpOOENbl B 3HAHUAX
OCHOBHOTO Yy4Y€OHO-IIPOTPAMMHOTO MaTrepuala, JONyCTUBIIEMY MPUHIMIHAILHBIC OIIMOKA B
BBIMIOJTHEHUH 3a/1aHUH, JINOO HE BBHIMOJIHUBILIEMY BCE 3a/1aHUs.

B) OIIMCaHHEC HIKaJIbl OLICHUBaHUA

OI.[GHI/IBaHI/Ie IIPOU3BOJUTCH 110 IKAJIC «3a4YTCHO», HC 3a4YTCHO).

6.3 MeToanueckue MaTepuaJbl, onpeaesisiiome nNpouexypbl OeHUBAHUS 3HAHM,
YMEeHHIi, HABbIKOB M (MJIH) OINBITA 1eATEJIHLHOCTH, XapaKTepu3ylouue 3Tanbl GopMHPOBAHUSA
KOMIIEeTeHIM A

Copepxannie 00pa3oBaHus: MOAYJIbHOE HATIOJHEHUE MPEayCMaTpUBAET 3 MOIYJIs: « DBOIOIHS
HAay4YHOT'O METOJa M E€CTECTBEHHOHAYYHOW KapTUHBI Mupay, «CTPYKTypHBIE YpPOBHH, CHUCTEMHAs
OpraHM3aIys MaTepuH U MaHOpaMa COBPEMEHHOT0 eCTECTBO3HaHU Y, «brochepa u yenoBek».

[Ipouienypa 3auera. IIpoBenenHue 3auera MPEIyCMOTPEHO B JABYX BapUaHTax, MO BBIOOPY
ctyneHtamu. [lo mepBomy 3auer mpoBoauTcs 1o Owmineram. Kaxaplii Ouier coaepKuT [Ba
TeopeTndeckux Bonpoca. Ha noarorosky naercst 30 MUHYT.

[Iponenypa oneHuBanus. OLUEHKH 3a TEOPETUUYECKHE BOIPOCH CYMMHUpPYIOTCs. Eciy uTOroBbIit
O6aim paBeH 0-4, CTyIEHT TOJy4aeT OTMETKY «HE 3a4T€HO» U WMEET MpaBO IepeciaTh 3a4yeT B
yCTaHOBJIEHHOM Topsiake. [Ipu cymme O6anioB, paBHOI 5-8, CTABUTCS OTMETKA «3aUTEHOY.

JUis OLEHKHM MEepCOHATBHBIX YUEOHBIX JOCTHUKEHHH CTYAEHTOB OYHOM M 3a0YHOU (OpPMBI
00y4eHHsT MOXKET MPUMEHSTHCS OaJUIbHO-PEHTHUHTOBAsI CHCTeMa, PEUTHHT CTYJIEHTa CKIIAIbIBaeTCs
W3 OIICHUBAHUS PA3JIMYHBIX BUIOB BBITIOJHAEMONU UM paOOThI IO MOJYJIIO B OTACIHHOCTH M yU€OHOM
JUCUUIIMHE B 1eoM. OUEHHMBAIOTCA M YYUTHIBAIOTCA BCE BHUJbl AKTUBHOCTU CTYACHTOB B
MEKCECCUOHHBIM TMEpPUOJI: YCTHBIE OTBETHI, PEIICHUE KENC-3alaHui, BBIIIOJIHEHUE 3aJlaHHI
JIOMAITHEN paboThl, pe3yNbTaThl TECTUPOBAHUS (C TOMOIIBIO KOHTPOJIBHO-00y4YaoIIel MPOrpaMMBI
BO3MOXKHO Uil KaXJIOTO MOJYJIS OIICHUTh IEPCOHANbHBIC YYEOHBIC IOCTHIKEHHS CTYACHTOB).
MuHUMaNbHbBIN PeUTHHT, KOTOPBIM CTYACHT MOJKeH HaOpaTh A moiydeHus 3adeta -100 Gamos.
PeitTuHrOBBIE OAIITBI B TEUEHUE CEMECTPa HAUUCIISIOTCS:

- IpU KOMIBIOTEPHOM TECTHUPOBAHWU — IO KOJIMYECTBY BBIINOJIHEHHBIX 3aJaHUM, MpHU
MOJTydeHUHU pe3ynbrata Tecta oT 50 1o 64 mporeHToB — 22 O6amia; ot 65 g0 75 mpoieHToB — 26
6asu10B; OT 75 MpOLEHTOB U BhIie — 30 Gaos;

- 3a JIpyrue BHJIBI pa0boThl — OT 3 10 20 6aJIIOB MO pasjueny.

[To xaxagoMy MOAYNIO CTYIEHTY Jaercs JOMNOJHUTEIbHAs BO3MOXHOCTbH BO BpeMs
KOHCYJIBTAIIMH «100paTh» HEIOCTAIONIEe KOJUYECTBO OAITOB BO BpeMsl YCTHOTO cobecenoBanus (10
10 6ayoB).



7 IlepedyeHb OCHOBHOH W JONMOJHHUTEJILHOH Yy4eOHOH JMTepaTypbl, HEOOXOAUMON AJs
OCBOCHHH JHCHUIIHHBI

a) OCHOBHAsl yueOHasl IuTepaTypa:

1. I'pymeBunkas T. I'. Konuenuuu coBpeMEHHOTO €CTeCTBO3HAHUS: ydeOHoe mocooue. — M.:
Hupexkr-Meaua, 2014. — 480 «c¢; To xe [Onekrponnsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672 (BBC «DNEeKTpOHHAS oubmmoTeKa
ONLINEY).

2. Jlyonummera, T. S. KonHmenmuum CcOBPEMEHHOTO €CTECTBO3HAHUS IS  COIMAIBHO-
HIKOHOMHYECKUX HampasieHuil: yueo. mocoodue / T. f. lyonumena. — 2012. — 607 c.

3. KapnenkoB C. X. KoHuenuuu COBpEeMEHHOTO €CTECTBO3HaHUs: yuyeOHUK. — M.: Jlupekr-
Menua, 2014. — 624 c¢. — URL: http://biblioclub.ru/index.php?page=book_view&book_id=229405
(OBC «Onexrponnas ounbdauoreka ONLINEY).

0) JAONOJIHUTEIbHAS y4eOHAas JJuTepaTypa:

1. T'opbaueB, B.B. Konnemnuuu coBpemenHoro ecrectBo3Hanus. /B.B. T'opbGaueB, B.M.
besnenexnnix. — M.: M3a-Bo: Dxonomucts, 2008. - 446 c.

2. T'opun, 0. B. KoHnenuu coBpeMeHHOTO €CTECTBO3HAHUS: YIeOHO-TIPaKTHIECKOe TTocoOne
/ 1O. B. T'opum, B. JI. Cuctynos, C. 1. Anekcees. - M.: EBpa3uiickuii OTKpbITbI HHCTHTYT, 2010. -
240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3bC VBb).

3. lyonumesa, T.5. Konnenmuu coBpeMenHoro ecrecrBo3Hanms: Yue6. / T.5. JlyOuumena. -
9-e u3n, ucnp. u non. — M.: 3n-Bo «Akanemus», 2008. — 608c.

4. KoHmernmuu coBpeMeHHOTo ecrectBo3Hanus: YueO. /Ilox pen. B.H. JlaBpunenko, B.II.
Parumkosa. — M.: FOHUTH, 2009. — 319 c.

5. Py3aBun, I'.1. Konuenmun coBpemenHoro ecrectBo3Hanus: Yueouuk / .M. Py3aBun. - M.:
IOHUTU-IAHA, 2008. . - 304 c.

6. Camoxun, A.Il. Konnenmuu coBpemenHoro ecrectBo3Hanus. / A.Il. CamoxuH. — M.:
FOHUTU-TAHA, 2008. — 447 c.

8 Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH «WHTepHeT»
(nasee - cerb «AHTEpHET»), HEOOXOAMMBIX IJIS OCBOCHUSI JUCIHUILIMHBI

1. Jdpobunk, T. FO. KoHuenmuu cOBPEeMEHHOIO €CTECTBO3HAHMA: MOJHO(PYHKIMOHAIbHBIN
VMK 1o aucuuIuiMHe A BceX crenuanbHocTel By3a [OnekTpoHHbIH gokymeHT] /T. FO. [Ipo6uuk,
b.II. Hes3opos. — KemepoBo: Kemepockuii rocynusepcurer, 2010. PazMenien B nenosutapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe o0iiecTBeHHOE TeIEBUICHHE.
Bosnbiras Hayka.

http://univertv.ru/video/matematika/ OTkpbITbIIl 00pazoBaTenbHbIl BueonopTan UniverTV.ru.
OO0pa3zoBarenbHble (PHIBMBI HA pa3IMYHbIe TEMbI. JIEKIIMM B BEAYIIMX POCCUHCKUX H 3apyOeKHBIX
By3aXx.

http://elibrary.ru  Hayunas onexktponnas OuOmmuoreka eLIBRARY.RU. Kpynueitmmii
poccuiickuii ”HPOPMALMOHHBINA MOpTal B 00JaCTH HaYKH, TEXHOJIOTUH, MEAULIMHBI 1 00pa30BaHus,
cojepxaniuii pedeparsl U MOJHBIE TEKCTHI Oosiee 12 MITH HayYHBIX CTaTe M MyOIMKaIIiid.

http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup MmaTematuueckux ypaBHeHUH. YueOHO-
oOpa3oBaTenbHas (QU3MKO-MaTeMaThyeckas OuOnuoTeka. OJeKTpOHHas OuONIMOTEeKa COAEPKHUT
DjVu- u PDF-¢aiiier yueOHUKOB, y4eOHBIX TOCOOHIA, COOPHUKOB 3a/1a4 U YIPAKHEHHUH, KOHCTIEKTOB
JIEKIH, MOHOTpadHii, CIPaBOYHUKOB U JUCCEPTAIIHMH IO MaTEMaTHUKE, MEXaHHUKE U (U3HKE.



http://www.otr-online.ru/programmi/programmparts

9 MeToaunuyecKkue YKazaHud AJad oﬁyqammuxcs[ 110 OCBOCHHMI0 JUCHUITJIMHbI

B pesynbrare ocBoeHus AUCUMILIMHBI «KOHIENIIMM COBPEMEHHOIO €CTECTBO3HAHUS
BBIMTYCKHHUK I10 HAMpPaBJICHUIO TIOJATOTOBKM C KBanu(uKamuen (cTeneHbio) «bOakanaBp» MOKEH
OBJIQJIETh OOMICKYJIbTYPHBIMH KomneTeHIussMu OK-2,6.

B pe3ynbraTe 0CBOCHUS NUCHUTUIHHBI O0yUYaIONIHICS TOJKEH:

3HATh

- cnenu(uKy TYMaHUTAPHOTO U €CTECTBEHHOHAYYHOT'O KOMIIOHEHTOB KYJIBTYPHI, €€ CBS3CH C
O0COOCHHOCTSIMU MBIIUICHUS;

- IPEICTABIICHUS O KIIFOYEBBIX OCOOCHHOCTSIX CTPATErHil €CTeCTBEHHOHAYYHOT'O MBIIIUICHHUS,

- CYIIHOCTb TPAHCAMCUUIUIMHAPHBIX UAECH U BaKHEUIIUX €CTECTBEHHOHAYYHBIX KOHIEIIUH,
OTIPEICIISIONINX OOJIMK COBPEMEHHOTO €CTECTBO3HAHNS,

- Ipo0JIeMbl IKOJIOTHUHU U O0IIIECTBA B UX CBSI3U C OCHOBHBIMU KOHIIEIIUSIMH €CTECTBO3HAHUSI.

YMETh:

- (dopmupoBaTh NPEACTABICHUS O ecTeCTBeHHOHayuyHOW kaptuHe wmupa (EHKM) kax
I00ATLHOM MOJEIN TPUPOIBI, OTPAKAFOIIEH IIEIOCTHOCTh U MHOT000Opa3re eCTECTBEHHOTO MUPA.

BIIQ/IETh:

- IOHUMAaHUEM CIIeNU(DUKN TYMaHUTAPHOTO U €CTECTBEHHOHAYYHOT'O THUIIOB ITO3HABATEIHHOU
JESTENIbHOCTH, HEOOXOIUMOCTH UX TIYOOKOrO BHYTPEHHETO COTJIACOBAHMSI, MHTErPAIlUH Ha OCHOBE
[EJIOCTHOTO B3TJIsi[a Ha OKPYKAIOIIUKA MUD;

- SICHBIM TIPEJICTABJICHUEM O COBPEMEHHON (DU3MYECKON KapTUHE MHpa KaK CHCTEME
dbyHIaMEHTAIbHBIX 3HAHUH 00 OCHOBAaHUSX IEJIOCTHOCTH U MHOTr000pa3us HPUPOJBI, KOTOPHIE
OTPENIETISIOT OOJIMK BCETO COBPEMEHHOI'O €CTECTBO3HAHUS;

- OCO3HAHUEM COBPEMEHHBIX TTI00ATbHBIX IKOJOTUYECKUX MPOOJIEM B UX CBSI3U C OCHOBHBIMHU
3aKOHAMHU €CTECTBO3HAHUS;

- OOHIEKYTBTYpHBIM CTATyCOM 4epe3 O3HAKOMJICHHE C €CTeCTBEHHOHAYYHOH KYIbTYpOH U
YPOBHSI 3pYAHUIIMU B 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS.

CaMmocrtosiTenbHass pabota cTyAaeHTOB 1o jguciuminHe «KoHuenmum coBpeMEeHHOTro
€CTECTBO3HAHMS» IPEAIoaraeT 0ojee Tiy0oKyr MpopabOTKy UMHU OTACIBHBIX TEM TUCIUIUIAHBI,
OTpeieNIEHHBIX MPOTPaMMON.

OcHoBHBIMU BUJaMH H (opMaMH CaMOCTOSITEIIBHONH pPa0OTHl CTYACHTOB IO JIAHHOU
JTUCITUTIINHE SBIISIOTCS:

-BBITMIOJTHEHUE 3aJIaHUN TOMAIIHEH paOoTHI;

- CaMOIIOATOTOBKA 10 BOIIPOCAM U K TECTUPOBAHHUIO,

- MOJITOTOBKA K 3a4eTy.

BakHoil 4acThlO CaMOCTOSITENbHON paboOThl SIBISIETCA YTEHHE Y4eOHOM IUTEpaTyphl.
OcHoBHast (yHKIMsS YYEOHHKOB - OPUEHTUPOBATH CTY/IEHTa B CHUCTEME TeX 3HAHUH, YMEHHH M
HABBIKOB, KOTOPBIE IOJKHBI OBITH YCBOEHBI 110 TAHHOM TUCIUTUIMHE.

VY4eOHUK TaKkKe CIY)KUT MyTEBOIUTEIEM M0 MHOTOYHUCIEHHBIM ITPOU3BEICHUSAM, OPUCHTUPYS
B MEHaX aBTOPOB, CIEIUAIU3UPYIOIIUXCS HA ONPEAeTEHHBIX HAYYHBIX HAMPABICHUSIX, B HA3BAHUSIX
WX OCHOBHBIX TpydoB. BTopas QyHKius ydeOHMKa B TOM, YTO OH OYEPUYMBAECT HEKUM KPyT
00s13aTeNbHBIX 3HAHUH 1O IPEIMETY, HE MPETEHAYS Ha TITyOOKOe UX PacKphITHE.

UteHune peKOMEH0BAaHHOM JTUTEPATYPhI - ATO Ta TJIaBHAs YaCTh CUCTEMBI CAaMOCTOATEIbHOMN
yueObl CTy/IeHTa, KOTopas o0ecreurnBaeT MOIJIMHHOE YCBOGHUE HayKH. UNTaTh MUTepaTypy HYKHO
M0 TIPUHIIMITY: «HJesl, TEOPHUs, METOJI B OJHOM, B IPYTOM U T.JI. KHUTAX.

Bo Bcex ciyyasix peKOMEHIyeTCsl pACCMOTPEHUE TEOPETHUECKUX BOIIPOCOB HE MEHEE UeM IO
TpeM HCTOYHWKaM. M3ydeHue mpoOiemMbl N0 pa3HBIM HCTOYHUKAM - 3aJI0T TIyOOKOTO YCBOCHHS
Hayku. VIMEHHO 3TOT OJIOK, Hapsly C BBIIOJIHEHHWEM 3aJaHUl KOHTPOJIBHON paboThI, SIBISETCS
BEJIYIIIUM B CTPYKTYPE CaMOCTOSATEILHON PabOThI CTYICHTOB.

B mporecce camMocTOSTENsHOM pabOThI CTYAEHT MOXET TMOJb30BAThCS DJIEKTPOHHBIM
MaTepHaioM Io AucIuIuInHe «KOHIENIMU COBPEMEHHOTO €CTeCTBO3HaHUsI. Bompockl, BBIHOCHUMBIE
Ha 3a4eT, JOJDKHBI CIYKUTh IMOCTOSHHBIMM OPUEHTHPAMHU IPH OpPraHu3alli CaMOCTOSTEIbHOU
paboThl cryneHTa. Takum oOpa3oM, yCBOEHHE YYEOHOrO MpeaMeTa B MPOIECCe CaMOCTOSTEIHLHOTO
U3YYCeHUS Yy4eOHON M HAy4YHOW IUTEpaTyphl SBISETCS U TOJATOTOBKOM K 3a4eTy, a caM 3a4eT
CTaHOBUTCS (POPMOM MPOBEPKH KaYECTBA BCETO MPOIIECCa CAMOCTOSATEIHLHON yUeOHOH eATeTbHOCTH



CTYyJICHTA.

CryneHT, MOKa3aBIIMKM BBICOKMI YPOBEHb BIIAJICHUS 3HAHUSIMHU, YMEHUSMH U HAaBBIKAMU,
CUMTAETCS YCIEIIHO OCBOMBUIMM y4eOHYIO TUCIHILIHHY.

[Ipu ocBoeHuu Te3aypyca IAUCHUIUIMHBI HEOOXOIUMO TUIATENIBFHO MPOYUTATh METOJUYECKHE
yKa3aHusl, NPUBEICHHBIC HIKE U BBIIOJIHUTHL P TECTOBBIX 3aJaHUM JJIA IOJHOTO 3aKPEIUICHUS
M3Y4YEHHOT0 MaTepHala.

Iloozomoska Kk 1eKyusam u npaKmuyecKum 3aHAmusIMm:

Ha nekunusax mnpenopaBaTenb paccMaTpuBaeT BOMIPOCHI  MPOTPaMMbl  JIUCLUILIMHBI,
COCTaBJIIGHHOW B COOTBETCTBHHM C TOCYAAPCTBEHHBIM O0pa3oBaTeJbHBIM CTaHgapToM. W3-3a
HEJOCTATOYHOI0 KOJIMYECTBA ayAUTOPHBIX YACOB HEKOTOPBIE TEMbI HE yJIa€TCA OCBETUTH B IOJHOM
o0bemMe, MO3TOMY IpENoJaBaTelb, 110 CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO pa0dOTy CTYIEHTOB, PEKOMEHJysl Ty WM HUHYIO JnuTeparypy. Kpome storo, mmns
Jy4IlIEro OCBOCHMs MaTepuasla U CUCTEMATU3a[MK 3HAaHUH 10 JUCLUILIMHE, HEOOXO0AUMO IIOCTOSTHHO
pa3buparh MaTepuanbl JEKUUN M0 KOHCIIEKTaM U y4eOHbIM mocobusiM. Bo BpeMs camocTosTeNnbHOM
npopabOTKU JEKIIMOHHOTO Marepuaiga 0co00oe BHUMAHHUE CIEAYET YAENsATh BO3HHUKIIMM BOIPOCAM,
HEIMOHATHBIM TEPMHHAM, CHOPHBIM TOUYKaMm 3peHus. Bce Takue MOMEHTHI CIEQyeT BBIIEIUTh WU
BBINACATh OTICIBHO JJIsI JalbHEWIIero oOCYXJEHUS Ha CEMHHAPCKOM 3aHsATHH. B ciydae
HEOOXOUMOCTH OOpaIaThCs K MPENoJaBaTeNi0 3a KOHCyabTarue. [lomHelii criucok JauTepaTypsl
M0 TUCIUIUIMHE IPUBEIeH B paboueil mporpaMmme JTUCHUTUIHHEL.

[Ipu u3yueHnn BOTIPOCOB, COMEPKAIMUXCS B BBOJHOM YacTH MPOTPaMMBbl, 0c000€ BHUMaHHE
cleyeT YIeNUTh MOHUMAHHWIO HAyKU KaK 0COOOro KOMIIOHEHTa IYXOBHOW KYJIbTYpbI, IpoOieme
KJaccu(UKaluy HayK, MECTa €CTECTBO3HAHHMS B CHCTEME HAyYHOTO IIO3HAaHUS, OCOOCHHOCTSIM
SMITUPUYECKOTO U TEOPETUUYECKOTO YPOBHEN €CTECTBEHHOHAYYHOIO Mo3HaHus. COBpeMEHHasl HayKa
- 3TO CJI0’KHAsi U MHOT00Opa3Has cucTeMa OTJENIbHBIX HayUHbIX JUCHMIUIMH. B 3T0M cucreme MOXHO
BBIICTIUTH JIBE CJEIYIOIINE OCHOBHBIE cpephl: (hyHIaMEHTAlbHbIE HAYKH U MPHUKIaJHble Hayku. B
CTPYKTYpE €CTECTBEHHOHAyYHOI'O IIO3HAHMs 4YETKO BBIACISAIOTCS JIBa YPOBHS I103HABaTEIbHOU
JeATenbHOCTH. 1lepBblil - 3TO 3MOUPUYECKUIl YPOBEHb, K KOTOPOMY OTHOCSITCSI IIPUEMbI, METO/BI U
dopMBl TIO3HAHWS, CBSI3aHHBIE C HEMOCPEACTBEHHBIM OTPAKEHHEM OOBEKTa, INPAKTHUYECKUM
B3aMMOJICHICTBHEM C HUM 4eloBeka. Ha STOM ypoBHE NIPOMCXOIUT HaKOIUJIeHHE, (UKcalus,
IrPYNIUpPOBKAa M 0000OLIEHHWE HCXOJHOTO MaTepuana g IOCTPOEHUS ONOCPEAOBAaHHOTO,
TEOPETUYECKOr0 3HAHUA.

Bropoii ypoBeHb - Teopernueckuid. K HeMy OTHOCATCS BC€ T€ BHAbI WU METOIbI
MIO3HABATENbHOM JEATENbHOCTH U CIIOCOOBI OpPraHM3allii 3HAHUS, KOTOPbIE XapaKTepU3yrOTcs TON
WIM UHOW CTENEHBI0 ONOCPEJOBAHHOCTH W OOECIEUMBAIOT CO3/aHUE, MOCTPOEHHE U pa3pabOTKy
HAY4YHOI TeOpUH Kak JIOTHYECKU OPTraHU30BAHHOTO 3HAHUS 00 OOBEKTUBHBIX 3aKOHAX, OOIINX CBA3SIX
Y OTHOILIEHUSX NMPEAMETHBIX 00JacTell JaHHON Hayku. Teopus - 3To BbIcIIas (popma MO3HaHUS.

B wucropum ecrecTBO3HaHUS YETKO BBIACIAIOTCA DBOJIOLUOHHBIE U  PEBOIIOLUOHHBIE
nepuobl pa3BuTus. PeBomonuy B €CTECTBOZHAHUM CBSI3aHBI C U3MEHEHHUSIMH CIOCOOOB MO3HAHUS,
T.e. LIEJIOCTHOW CHUCTEMBl CpEACTB HAYYHO-UCCIIEI0BATEIbCKON JACATENBHOCTH, IIPU3BAHHON
BOCITPOM3BOJUTh COJAEp)KaHUE, CYIIHOCTh, KayeCTBEHHOE CBoOeoOpa3ue I1esnocTtHoro 'cpesa"
00BEKTHBHOI PEaTbHOCTH; OCHOBAHUE HTOM CHUCTEMBI BBICTYMAIOT MPUHLUIBI (yHIaMEHTaIbHON
TEOpUHU B €JUHCTBE C METOJIOJIOIMUYECKUMH YCTAaHOBKAMM IO3HAHUS B JAHHOW Hayke ( WM TpyIIe
HayK). OTall Hay4yHOH PpEBOJIIOIMM CMEHSIETCS IEPHUOJOM D3BOJIOLMOHHOIO pa3BUTUsA Hayku. Ha
HBOJIFOLIMOHHOM JTalle CBOETO Pa3BUTHs HayKa ONMPACTCA Ha CIOXKMUBIIMHCA B XOJE HAYYHOU
PEBOJIIOIIMM HOBBIM CMOCOO TMO3HAaHUS (MapagurMy, (yHIAMEHTaJIbHYI0 TEOpHIO0), OCHOBAHUS
KOTOPOr0 MPUHHUMAIOTCS Y4YEHBIMU YyXe 0€3 CYUIECTBEHHOMW KPHUTHUKH, KaK HOBBIM, MOIIHBIN U
JIEHCTBEHHBI NHCTPYMEHT I103HAHUS.

B npeBuerpedeckoii kynbType B YII Beke n0 H.3. popmupyercs uaes 0 HEOOXOAWMOCTH
MOJYyYEeHHUsl J10Ka3aTeJIbHOr0, 00OCHOBAHHOTO M CHCTEMAaTHYEeCKOr0 3HaHUS O MHUPE, MOCTYKHUBILIAs
VCXOJTHOM OCHOBOW Il MpEBpalIeHUs JOHAYYHOTO ITO3HAHMS NPHUPOABI B HaydyHoe. B aHTHMYHON
KYyJIbTYpe TMPOUCXOAUT (OPMUPOBAHHE TMEPBOM HAYYHOH KapTHHBI MHpPA, KOHIIEHTPHUPOBAHHO
BOIUIONIEHHONW B MEXaHHWKE, (U3MKE M KOCMOJOTUM APHUCTOTENS W TEOIEHTPUYECKON CHCTEME
[Ttonemes. B CpenHue Beka CTUXUHHO-3MIIMPUYECKOE MTO3HAHUE MPUPOJBI BO MHOIOM, XOTS U HE
MOJIHOCTBIO, MPEBPALAETCs] B MPUJIATOK TEOJOTHMH M CXOJACTHKHU ( acTpOJIOTHS. aJIXUMHUS U Jp.).



Bmecre ¢ TeM cpelHEBEKOBbE XapaKTEpHU3yeTCs M MPOAOKEHHUEM HAKOIUIEHHMS 3MIMPUYECKUX
(dakTOB 1 0000IIEHNI, TEXHHYECKOTO OIBITAa M MacCTEPCTBA.

B XVIII B. ecTeCTBO3HAHME BCTYNACT B JIOXY DSBOJIIOLMOHHOIO pa3BuTusA. B mepsoi
nonopuHe XYIII B. NOpouCXOnuio YTBEPKACHHE KIACCUYECKOM MEXAaHMKHM B KAauecTBe
TOCIIO/ICTBYIOLIEN TEOPUU B CHUCTEME €cTecTBO3HAaHMA. OHO OCYLIECTBIISUIOCH IO JABYM IJIaBHBIM
HanpasieHusiM. [lepBoe cBsi3aHO ¢ 000CHOBaHHWEM MPUHIIUIIOB TEOPUH U COBEPIICHCTBOBAHUEM €€
MaTeMaTHYEeCKOro anmnapaTa (pa3paboTka aHaTMTUYECKOTO armapara MeXaHukH B Tpyaax JI. Diinepa,
K. Hamambepa, [[. bepnymmm, XK. Jlarpamxa um ap.). Bropoe - ¢ yTBepKIEHHEM CHCTEMBI
METOJIOJIOTUYECKUX YCTAaHOBOK KJIACCHUYECKOM MEXaHUKHU, KOTOpoe B repBor monoBuHe XYIII B.
OCYIIECTBIISUIOCh MpexkJae Bcero B OopbOe HBIOTOHMAHCTBA C KapTe3naHcTBOM ( ydeHueM P.
Hexapra). Ha 0a3e MeTOHONOTMYECKHX YCTAaHOBOK KJIACCHYECKOH (M3MKM W KIIACCHUYECKOU
aCTPOHOMUH CKJIAJIbIBAJIaCh BTOPAsl HAYYHasl KAPTUHA MUPA.

KopoTko oxapakrepuzyeM METOHOJIOIMYECKHE YCTAaHOBKH Kiaccuyeckod ¢usuku. K HuM
clenyeT OTHECTH CIIEAYIOUIUE METOI0JIOTMYECKUE ITPEACTABICHMUS:

O npU3HaHUE 0OBEKTUBHOTO CYIIECTBOBAHUS (PU3NIECKOTO MUPA;

] "aOCTpaKTHBIN 00pa3 CBOOOIHBIX OOBEKTOB", IPEAMETOLICHTPUYECKOE BHICHUE MHUPA,
KaKIbIH IPEIMET pacCMaTPUBAETCS B OTPBIBE OT €0 CUCTEMHBIX CBSI3EH;

O aTOMUCTUYECKas] KOHLEMIUS: MHUP COCTOUT W3 aTOMOB - MENbYaMIINX HEAECTUMBIX
YaCTUIL; HA 3TON OCHOBE POPMHUPYETCSI ATOMHO-MOJIEKYJISIPHOE YUeHHE B (DU3UKE U XUMUU:

O JAMJacoBCKUU  JMeTepMHUHM3M (  OTpHIIAHWE OOBEKTUBHOTO  CYIIECTBOBAHUS

CIlyJaHOCTH U BBITEKAIOIIME U3 HEro IMpeACTaBleHHs O AaOCOMIOTHBIX IPOTHOCTUYECKUX
BO3MOXHOCTSIX HaYKH);

O IIPU3HAHKUE UCUYEPIIBIBAIOLICH I03HABAEMOCTH MUPA;

O OCHOBA M KPUTEPUH MO3HAHMS - SKCIIEPUMEHT, HCCIEN0BaTeNb CBOOOJIEH B BhIOOpE
YCIIOBUM DKCIIEPUMEHTA;

U B IPOLIECCE UCCIIEOBAHUS OOBEKT HE 3aBUCHUT OT YCJIOBHM MO3HAHUS, BO3JIEHCTBUE
cyObekTa Ha OOBEKT BCET/1a MOXKHO y4eCTh, BHECTU Ha HETO MONPaBKY;

0 HOCTYJIAT BO3MOXHOCTH 00OCOOJICHHS 3JIEMEHTOB (PU3UYECKOT0 MHpa: BCE CBOMCTBA
00BEKTa MOTYT 3KCIIEPUMEHTAIBHO ONPEAEIATHCS OJJHOBPEMEHHO;

O B TPUHIMIIE BO3MOXXHO IIOJNlydeHHE aOCOMIOTHO OOBEKTHBHOTO 3HAHUS, HE
COJZIEPIKAIIETO CChUIOK Ha YCIIOBUS IIO3HAHUS;

O KpUTEpUN OOBEKTUBHOCTU - OTCYTCTBHE CCBUJIOK Ha CYOBEKT MO3HAHMS, OJJHO3HAUHOE
[IPUMEHEHUE MTOHATUH, HATIIAHOE MOJIEIUPOBAHUE U JIP.;

O ¢usnueckue 3aKOHbl JOJKHBI OBITh CQHOPMYJIUPOBAHBI Ha S3bIKE MAaTEMaTUKU
(mporpamma I"anunes );

O YBEPEHHOCTb B TOM, YTO CTPYKTypa IIO3HABATEILHON JIEATEIbHOCTH YHUBEPCAIbHAS U

KaueCTBEHHBIX H3MEHEHHI HE MpeTepIieBaeT, KIACCHYECKUN MEXaHUYECKUN CITOCO0 OMMCaHUs BEUECH
Y HEU3MEHEH; U JIp.
Meroaonoruyeckre yCTaHOBKHM KJIaCCUYECKON aCTPOHOMUMU:

O IpU3HaHHE OOBEKTHBHOIO CYIIECTBOBAaHUS MHpa aCTPOHOMUYECKUX OOBEKTOB (
KOCMHMYECKHX Tell, UX CUCTeM U BceneHHoil B ienom );

O Bcenennas - enuHCTBEHHa, BeyHas BO BPEMEHM, OecKOHeYHa M Oe3rpaHHyHa B
IIPOCTPAHCTBE;

O Mup, Beenennas npencrasisier co00i MEXaHMUYECKYI0 CHUCTEMY MHOKECTBA MHPOB,
IOIOOHBIX HAIEH COJIHEYHOMH CHCTEME;

O Bcenennast cranuoHapHa; MHp KOCMHMUYECKHX oOOpa3zoBaHuil ( B TOM 4YHCIE H

Bcenennas B menom) o6iiagaeT HEM3MEHHOW CTPYKTYPOU, M3ydeHHE KOTOPOU M SIBISIETCS TJIaBHOM
3a/1a4eil aCTPOHOMMUHU;

0 Bcenennas B 1e0M W B OTHAEIBHBIX YAaCTSIX MAaKpPOCKONWYHA, OJHOPOJHA U
M30TPOITHA;

0 Bcenennas  pa3BuBaercs, €€  pa3BUTHE HOCUT  XapakTep  IOCTEIIEHHOTO
KOJIMYECTBEHHOTO HBOJIIOLIMOHUPOBAHUS U OCYILIECTBIISETCS TaK, YTO HE HApYyLIAeT €€ CTPYKTYPHYIO
OpTraHHU3aIHIO;

l q)aKTOpI)I, BBI3BIBAIOIMEC HW3MCHCHUA KOCMHUUYCCKHX TCJI, CaMH HCTOPHUYCCKU HE



W3MEHSIOTCS,

O OCHOBHOE HampaBJICHNE BOJIONNH - CTYIICHHE U KOHAEHCAIMS MEX3BE3THOTO rasa,
arperarysi KOCMHYECKOTO BEIIeCTBA;

O B xonme ommcanus cTpykTyp BceneHHOI ee HCTOPHMYECKHM pa3BUTHEM MOXKHO
npeHebpeub, ¥ Kak CIEACTBHE - MPOTHBOIOCTABICHWE KOCMOTOHMYECKHMX M  YaCTHBIX
aCTPOHOMHYECKHX ITPOOJIeM;

O [Tpu3HaHnue Mo3HaBa€MOCTH MUPA aCTPOHOMUYECKHX OOBEKTOB;

O OcHoBa 03HAHMSA - HAOJIIO/ICHUE B ONITUYECKUM JHAINa30He;

O B actponomun Het cBOOOBI BBIOOpA yCIOBUN HAOIIOIEHHS, HO TIPU STOM HCXOMIIN

U3 TOIro, 4YTO BJIMAHHUC YCJ'IOBI/Iﬁ IMIO3HaHHUA MOXHO CBECTH K HYIIO, BBCASA COOTBCTCTBYIOIIUC
IOIIPABKHU B OKOHYATCIIbHOM PEC3YJIbTATC UCCIICAOBAHUA,

U O06001IeHre YMIUPUIECKOTO MaTeprajia OCYIIECTBISIETCS CPEACTBAMH KIIACCHUYECKOU
MEXaHUKU;
U CTpyKTypa Mo3HaBaTeIbHON JEATEIBHOCTH B ACTPOHOMUHY BEYHA M HEU3MEHHA; U JIP.

Pa3zButue OHONIOTMYECKOrO MO3HAHMSA C SMOXM AHTHYHOCTH A0 cepeaunbl XYII B. Obuto
NEpUOJIOM HAKOIUIEHHUs] OOLIMX IMPEINOChUIOK sl Mepexo/ia Ha YpPOBEHb CHCTEMAaTH3MPOBAHHOTO
HAYYHO-MCCIIEIOBATEILCKOTO MpolLecca, MPEBpaIleHrss OMOIOTUH B HayKy. BaxkHelmuM coObITHE B
ucropun 6uosiorun X1X B. sBisercs cozganue Y. J[apBUHOM TEOpHM 3BOJIOLUHM OPraHUYECKOIro
Mupa. OTa Teopus IO3BOJMJIA IMPEICTABUTh MPOTPECCUBHOE DPa3BUTHE OpPraHUUYEcKuX (opM Kak
IIPOLIECC IPUCIIOCOOIEHNS OMOJIOTUYECKUX OPraHM3MOB K M3MEHSIOIIMMCS YCIOBHUSIM CpElbl O[T
BIMSIHUEM €CTECTBEHHOro oTOopa. CeneKkuMOHHas TeopHsl sBMUJIach BaXkKHeWIed Bexod B
HUCTOPUYECKOM PpA3BUTUU  OHOJOTHMYECKOTO TIO3HAHUS, PEBOJIONMOHHBIM IPEoOpa3oBaHHEM
O6uonornu, a wumsa JlapBMHA 1O JOCTOMHCTBY 3aHAJO CBOE MECTO B IUICs/I€ BEIMKHUX
npeoOpa3oBaresneil ectecTBo3HaHus. B ocHOBy cBoeil Teopun J[lapBUH TOJIOKWI CIEAYIOIINE
IIPUHLIAIIBL:

0 MMpUHIMIT HACJIICACTBCHHOCTH U U3MCHUYNBOCTU;
O npuHIKN OOpHOBI 32 CYIIIECTBOBAHHE;
0 IPUHLINII €CTECTBEHHOI'O 0TOOpA.

B X1X B. cIOXKWINCh METOJI0JIOTUYECKUE YCTAHOBKHU KIaCCHYECKOH OMOIOrHH.

B ux ocHoBe mpu3HaHHE OOBEKTHBHOTO, HE3aBUCSIIErO OT CO3HAHUS M BOJIM YEIOBEKa,
CYIIECTBOBaHMs OpraHuyeckux (opm. B Ouonorum ropasgo nosbllie, 4eM B JIPYTHX OTpacisax
€CTECTBO3HAHUS, COCYIIECTBOBAIM  OOBEKTHBHO-UACANUCTHYECKAss U  MaTepuallcTUYecKas
TPAaKTOBKU Npupoabl oObekTa. [lo mepe pa3BuTus OMOJOrMM CTHXMMHAas MaTepHaluCcTHYecKas
OpUEHTAIMSl YYCHBIX CTaHOBHWJIACh Bce Oojee Becomoil. B X1X B. yKpersuiochk mpeacTaBieHUE O
TOM, YTO MUP OpraHMYecKHX (pOopM, MUp KHUBOTO 00pa30Bajcs €CTECTBEHHBIM 00pa3oM, MOPOKIACH
MaTepuaIbHOU MpHUPOI0i 0e3 MpsMOro JMO0 KOCBEHHOI'O0 BMEUIATENbCTBA IOTYCTOPOHHUX CHJI.

Mertoonornyeckie YCTaHOBKM KJIACCHUYECKOM OHMOJOrMH HE TMO3BOJSUIM  BBIPA3UTh
TOKJIECTBO POTUBOMOJIOXKHBIX CTOPOH LIEJIOCTHOTO CUCTEMHOIO 00bekTa. B pesynbTare, BceoOiue
XapaKTEpUCTUKU CHUCTEMHOM OpraHu3allid BOCIPOM3BOAWIMCH B JIBYX IIPOTHBOIIOJIOKHBIX
METO/JOJOTUYECKUX PETYJISATUBAX: PEAYKIMOHM3M M LEIOCTHBIM IOJAXOJd; MEXaHHCTHYECKHUI
JETEPMUHU3M U TEJEOJIOTHs]; MPOTUBOIOCTABICHUE CTPYKTYPHO-MHBAPUAHTHOIO M T'€HETUKO-
UCTOpPUYECKOro MmoaxonoB. Kpome Toro, kmaccuyeckoil OMOJIOTMH CBONCTBEHHA OpPHEHTAllMsS Ha
HEM3MEHHOCTb (PaKTOPOB IBOJIOIUH.

W, nakonen, kiaccuueckas OHMOJIOTMSI MCXOJWIAa U3 TOTO, YTO CTPYKTYpa MO3HABATEIbHON
NeSITeIbHOCTH B OMOJIOTMH HEM3MEHHA, METOJI0JIOTHYECKUE YCTAaHOBKH OMOJIOTMYECKOTO MO3HAHUS
HMCTOPUYECKHU HE Pa3BUBAOTCS.

PyGexx X1X-XX BB. 03HaMEHOBAJICS HOBOW PEBONIONMEN B €CTECTBO3HAHHUH, PE3YJIbTATOM
KOTOPOM SIBUJIOCH CO3/1aHHE HEKIJIACCHUECKOI0 €CTECTBO3HAHMS, HOBOM ( TpeThel Mo cueTy) HayyHOU
KapTUHBl MHpa M HOBBIX CHUCTEM METOAOJOTMYECKMX YCTaHOBOK mo3HaHus. ConeprkaHueM
peBOJIIOLIMM B (PU3MKE SIBWIIOCH CO3JaHHE JABYX OTHOCHUTEIBHO CaMOCTOSATEIbHBIX CIOCOOOB
onucaHus (PU3NYECKUX MPOLIECCOB - PEIITUBUCTCKOTO M KBAaHTOBOTO.

[Ipy uyrtenuu nuTepaTypbl cieayeT oOpaTUTh BHHMAaHME Ha COJAEpP)KAHHE TaKUX
byHaaMeHTaNbHBIX ~ MOHATHH  Kak  "coObiTme",  "MHepIHMadbHas  cUCTeMa  oOTcueTa",
"OTHOCHTEIIFHOCTR", "OHOBPEMEHHOCTh coOBITHI", "HHTEpBAI BpemeHun", "mmHa",



"IpOCTpaHCTBEHHO-BPEMEHHONH MHTEpBai', a Takke TakuX (yHIAMEHTAIbHBIX IOHATUH Kak
JJIEKTPOMarHUTHOE W TPAaBUTALlMOHHOE TIIOJs, METPUKA IPOCTPAHCTBAa-BPEMEHHM, 'KPUBH3HA
IIPOCTPaHCTBA", PHUMaHOB XapakTep IPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTHHYYMA, €IUHCTBO
UHEepLUM, TpaBUTALMM M METPUKH INPOCTpaHCTBa-BpeMeHH. Kpome Toro, cienyer oOpaTUTh
BHUMAaHUE Ha COJEP)KaHHE HCXOAHBIX IIOCTYJIATOB CIIELMAJIbHOM TEOPUU OTHOCHUTEIBHOCTH -
IIPUHIIAIIA OTHOCHUTEIBHOCTH U IPUHIIMIIA IOCTOSHCTBA CKOPOCTH CBETAa; U MCXOIHBIX IOCTYJIATOB
oOuieil Teopuu OTHOCUTENIBHOCTM - OOLIEro NpPHUHLMIIA OTHOCUTENBHOCTH U  IpUHIMUIA
SKBUBAJICHTHOCTH.

KapaunanbHble WM3MEHEHHS B CHCTEME METOJOJIOTMYECKUX YCTAaHOBOK PEISTUBUCTCKOM
¢u3uku( MO CPaBHEHHMIO C KIACCUYECKOH) CBSA3aHbl C BBIIBICHUEM 3aBUCHUMOCTH OIMCAHMS
NoBeJCHUA (DU3UYECKHX OOBEKTOB OT YCIOBHH MO3HaHMA ( YYET COCTOSHHUS JIBHKCHUS CHCTEM
oTcyera IpH NPU3HAHUM IIOCTOSHCTBA CKOPOCTH CBeTa B Bakyyme). llpousonuio u3meHeHue
THOCEOJIOIMYECKON MO3UIMHM CYOBEKTa M OOBEKTa - MOSBUIACH HEOOXOAMMOCTb YKa3aHUS Ha Ty
CHCTEMY OTCYETa, C MO3ULUNA KOTOPOM onuchIBaeTCs HccieyeMas pu3ndeckas 00J1acTb.

dopMmupoBaHUEe KBAaHTOBOTO crioco0a ommcaHus Takxke HauumHaercs B 80-x rr. X1X B.
UCCIICIOBAHMEM 3aKOHOMEPHOCTEH MHTEHCHBHOCTU H3JIydeHHs abCONIOTHO 4YepHoOro tena ( Kak
(YHKIMU 9acTOTHI KOJIEOAHUH M TEMIIEpaTyphbl) U CUCTEMATHU3aLUEH SMIUPUIECKUX UCCIIEOBAaHUI
cnekTpos. [Ipu noaroToBke MaTepuanoB 3TOH TEMbI MOXKHO MCIIOJIb30BaTh, KPOME TOW JIMTEPATYPHI,
KOTOpas yKa3aHa HaMH, pa3fiefibl M IJaBbl J1I000ro y4yeOHuKa 1o oOmel (usuke, B KOTOPBIX
U3JIaraeTcsi CoJiep)KaHue KBAHTOBOM MexaHuku. IIpu moaroroBke pekoMeHayeTcss oOpaTUTh
BHUMAHUE Ha COJEp)KAaHUE IIOCTYJIATOB KBAHTOBOM MEXAaHUKH, TAaKUX €€ METOAO0JIOTMYECKHX
NPUHIUIOB KaK MPUHIAII COOTBETCTBUS M MPUHIUI JOTIOJHUTEIHHOCTH, Ha CHeNU(UKY KBAaHTOBO-
MEXaHUYECKOro OIUCaHUsA (PU3MUECKONW pealbHOCTH, Ha COAEp)KaHUE TaKuX (hyHIaMEeHTalIbHbIX
MOHSITHIA KBAaHTOBOW ¢u3ukm Kak "BomHA". " wactmma", "¢usumdeckas pealbHOCTH', Ha pPOJIb
M3MEPUTENIBHBIX IPOLEAYP B KBAHTOBO- MEXaHUYECKOM UCCIIEIOBAHUU U JIP.

CozaHue KBAaHTOBOW MEXaHMKM NIPUBENO K emle Oojiee 3HAYUTEIbHOMY IE€pPECMOTPY
METOA0JIOTUYECKUX MPUHIUIOB KJIACCUYECKOH (DU3MKM, YeM TOT, KOTOpPBIH HMMEJI MECTO IOocie
CO3HAHUS CIIEIUATLHON U 00IIel Teopuii oTHOCUTENbHOCTH. OCHOBHBIC HANIPABIICHHUS, 10 KOTOPBHIM
IPOM30LIIO PAa3MEKEBAHUS METOAOJIOIMYECKMX MPUHIUIOB KJIACCUYECKOW M KBAHTOBOM (DU3UKU:
BBEJICHME HOBOI'O Kjacca NPUHLMIINAAIBHO CTaTUCTUYECKUX 3aKOHOMEPHOCTEH; HEBO3MOXKHOCTb
IOPOBECTH PE3KYyK TIpaHUIy MEXIy OO0bEKTOM U HOpuOOpOM U BBEJEHHE IMPUHIIMIA
JOTIOJTHUTEIbHOCTH; HEBO3MOXHOCTh OJJHOBPEMEHHOTO OIPENETICHHSI BCEX CBOICTB MUKPOOOBEKTA
(MpUHLIMI HEONPEAEICHHOCTH ); HEHATJISAHBIM XapaKkTep TEOPEeTHUECKUX MoJleNel, HEOIHO3HAYHOCTh
ynoTtpeOaeHus MOHATUH, HEOOXOIMMOCTh YKa3bIBaTh Ha YCJIOBUS MTO3HAHUS U JIp.

®opMUpOBaHUE PENIITUBUCTCKOIO U KBAHTOBOT'O CIIOCOOOB OMMCAHMS MOBIEKIO 3a COOOH U
[JIyOMHHBIE PEBOJIIOIIMOHHBIE U3MEHEHHS B CUCTEME aCTPOHOMHUYECKOT0 Mo3HaHusi XX B. OCHOBHbIE
HaIpaBJIEHUs, 10 KOTOPHIM IPOM30LUIO  Pa3MEXEBAaHUE  METOJOJIOTMYECKHX  YCTAaHOBOK
COBPEMEHHOM, HEKIIACCUYECKON aCTPOHOMMH XX B. M KJIACCUYECKON aCTPOHOMUU CJIEAYIOIIHE.

Bo-nepBbIX, OTKa3 OT NMPU3HAHUA HEU3MEHHOCTH CTPYKTYPbl KOCMHYECKHUX O0Opa3oBaHUI U
nojyepkuBaHue (QyHIaMEHTaIbHON POJIM CTPYKTYPHOU 3BOIOIMU BeeneHnHoil (BbleieHne MUKpO-,
Makpo- 1 MEraMHUpOB; MPEACTABICHUE O ACTEPMUHALMHU CTPYKTYpbl BecenenHol ee uctopueil u, kak
CIIEJICTBUE, - JOMUHUPYIOLIAs POJb KOCMOTOHMYECKOTO acleKTa B CHCTEME AaCTPOHOMHYECKOIO
3HAHMS; BBIIBWKEHUE HIECH O HAIMYUU JE3UHTETPUPYIOLINX, B3PBIBHBIX MPOLIECCOB B IBOJIIOLMU
KOCMHUYECKHUX TEJ; U JIp.).

Bo-BTOpBIX, U3MEHEHUE IIPOCTPAHCTBEHHO-BPEMEHHBIX IIpEJICTaBICHUN (unes
OTHOCHUTEJIbHOCTH TOMOJIOTMYECKON CTPYKTYPhI IPOCTPAHCTBA-BPEMEHH) U Jp.).

B-Tperbux, 0TKa3 OT Uien EAMHCTBEHHOCTH BceneHHoi.

B-yeTBepThIX, M3MEHEHHE MPEACTaBICHUI 00 SMIUPUYECKOM U TEOpPETHYECKOM Oa3ucax
ACTPOHOMMYECKOI'O TO3HAHUS, SIBHOE BBEJICHUE MPEJICTABICHUS O HEOOXOIUMOCTH yueTa "ycIoBUI
MO3HaHUA" U IEPUOANYECKON CMEHBI ACTPOHOMHYECKHX CIIOCOOOB OMMCAHUS.

CoBpeMeHHasl PeNSTUBUCTCKAs KOCMOJIOTHS 00JaJaeT MOIIHBIM TEOPETUUYECKUM ammapaTom
JUIL IOCTPOCHUSI MOJENEH, BOCIPOU3BOSIIMX ABOJIONUI0 Hamiel BceneHHOW, HaumHas ¢ J0Jiei
CeKYyH/Ibl BIUIOTH JI0 HACTOSIIEr0 BpeMeHHU. 3HaHMs 00 sBoonuu BcenenHoil - oT obpa3oBaHus
AIIEMEHTApHBIX YacTUIl 10 OOpa30BaHUs 3Be3/, TaNAKTUK, IUIAHETHBIX CHCTEM - IOCTENEHHO



BBICTPAUBAIOTCS B JJOCTATOYHO CTPOMHYIO M HEIPOTUBOPEUMBYIO KaPTHHY.

Bo Bropo#t monoBuHe XX B. MOWUCTUHE paaUKAIbHBIC MPEOOPA30BAaHUS MPOU3ONLIH B
MOJIeKYyJIsipHOM Ouosnoruu. OCHOBHBIE HANpaBICHUS W3MEHEHHS METOAOJIOTMYECKHX YCTaHOBOK
Ouosnoruueckoro nmo3Hanus B XX B. CeIYIOIIHE:

Bo-mepBbix, (opmMupyercs KadeCTBEHHO HOBOE IMpEJCTaBlIeHHE OOBEKTa TIO3HAHHS -
MOJIMCUCTEMHOE BUJIEHUE OMOIOTHYECKOro MUpPa, OTKa3 OT MOHOLIEHTPU3Ma U OPraHU3MOILICHTPU3Ma
B I10JIb3Y HOJULEHTPU3MA U TOMYJIALIMOHHOTO CTUJISI MBILUICHUS.

Bo-BTOpBIX, CKIIaAbIBaE€TCsS KAUECTBEHHO HOBAsi THOCEOJIOTMYECKas CHUTyalus, TpeOyrolas
SIBHOTO YKa3aHUs Ha yCJIOBUS MIO3HAHUS, HA OCOOCHHOCTH CyObEKT-00BEKTHBIX OTHOIICHUHA.

B-Tperbux, ycTaHOBIIEHUE AUANIEKTUYECKOTO €IMHCTBA paHee MPOTUBOMOCTABISBIINXCS JPYT
Ipyry  TOAXOMOB  (EIMHCTBO  OIHKCATENIBHO-KIACCH(DHIMPYIOMET0 U OOBSICHHUTEIHHO-
HOMOTETHYECKOI0; OIEepaluii pacuwiieHEeHUs, peIyKIUu C MpoleccaMd HMHTETPUPYIOIIErO
BOCIIPOM3BOJCTBA LIEIOCTHOCTH; CTPYKTYPHOIO M HMCTOPUYECKOTO MOJXOA0B; (DYHKIIMOHAIBHO-
L[EJIEBOT0 U CTATUCTUYECKU-BEPOSTHOCTHOTO H JIp.).

B-uerBepThiX, yriayOlieHME E€AMHCTBA OSMIHMPUYECKHUX HCCIEAOBAHUI C  IPOLIECCOM
WHTCHCUBHOW TEOpETHU3allud OWOJOrMYECKOT0 3HAaHMS, BKJIIOYAIOIIMM ero (opMaau3aluio,
MaTeMaTHU3alHI0, aKCHOMATU3aLIMI0, METOI0JIOTU3ALMIO U JIp.

CoBpemeHHast OUOJIOTHSI CTOUT, TO-BUIMMOMY, Ha MOPOTe MOHUMAHUS MOJIEKYJISIPHBIX OCHOB
CYITHOCTH >HBOTO YTO TMO3BOJUT PEBOIIOIMOHU3UPOBATh MEIUIIMHY, CEIbCKOE XO3SHUCTBO, caM
o0pa3 *u3HU YesoBeka. KauecTBEHHO HOBbIE MOAXOAbl HAMETHIIUCh B PEIICHUU JIBYX Ba)KHEHIIMX
MHUPOBO33pEHYECKUX MpoOiIeM - mpolieMe MPOUCXOXKICHUS KU3HU U MpoOJieMe MPOUCXOKACHUS
YeJI0BeKa (aHTPOIOCOIIMOTeHE3a).

MupoBo33peHyeckasi HalleIeHHOCTh OMOJIOTHH peann3yeTcs B ABYX HApPaBICHUIX:

1) Ha yenoBeKa, Ha BBISIBJICHHE B3aMMOCBSA3€H OMOJIOTMYECKOT0 U COLMATIBHOTO B YEIIOBEKE;
croco00B (PYHKIIMOHUPOBAHUS OMOJIOTHYECKOTO B colMaibHOM. Bee B Oosbllel cTeneHu 4enoBeK
CTaHOBHTCS MUCXOJTHOM "TOYKOM oTcyeTa" OMOIOTHYECKON HayKH, OT HETo, JIUIs HETO ¥ Ha HEero OyeT
HEMOCPEJICTBEHHO OPUEHTUPOBATHCS MO3HAHUE KUBOTO.

2)Ha MHUp, Ha BBIBICHHE 3aKOHOMEPHOCTEM BKIIIOYEHHOCTH JKMBOTO B HBOJIIOLMIO
BcenenHol, nepcrnekTuB OMOIOTHUECKOr0 MUpa B Pa3BUTHU MUPAa KOCMUYECKOT0. DTO HaIlpaBJICHUE
pacKpbIBaeTCs, MPEKIE BCETro, Yepe3 B3aUMOCBSI3b OMOJIOTHUECKUX U aCTPOHOMUYECKHUX HayK.

K pazneny "Camoopranusanus B )KMBOW U HEKMBOH npupoze”

OaHO W3 HOBEMIIMX HWHTETPaTUBHBIX HANpPaBICHUII B COBPEMEHHOM €CTECTBO3HAHHUM -
CHUHEPIreTHKa, TEOpUs camoopraiuzannu. KopoTko U ynpoIIeHHO CyTh 3TOH TEOPHUH B CIELYIOLIEM.
Bcenennas mnpexacraBnsier u3 ceds MHOXKECTBO cucteM. W numib HEKOTOpble U3 HUX MOTYT
TPAKTOBAThCsl KaK 3aMKHYTBIE CUCTEMBI, KaK MeXaHU3Mbl. Bo BeeneHnHol Takux " 3aKkpbITBIX" CUCTEM
MeHbIIMHCTBO. [lomaBinsroniee OONBIIMHCTBO PeaIbHBIX CUCTEM OTKPBITHIE - 3TO 3HAYMUT, YTO OHU
0OMEHMBAIOTCS SHEprue, BemecTBOM M MHpopMmaluen ¢ okpyxaromei cpepoil. K takoro pona
CHUCTEMaM OTHOCSTCS, NpPEXIe BCEro, OHOJOTMYECKHME U colHalbHble cucrembl. Ho ecnu
OOJBIIMHCTBO CUCTEM BceneHHOM HOCAT OTKPBITHIM XapakTep, TO 3TO 3HAYUT, 4TO BO BceneHHOM
JTOMHUHUPYIOT HE CTaOMIBHOCTh U PaBHOBECHUE, @ HEYCTONYNBOCTh U HEPABHOBECHOCTh. B OTKPBITHIX
cucTeMax CyHIeCTBYIOT (UIyKTyallMOHHBIE Mporecchl. IHorna (iykTyanus MOXET CTaTh HACTOJIBKO
CHWJIBHOM (HampuMep, €ClIM CYHIECTBYET IOJIOXHUTeNbHas oOpaTHas CBs3b), YTO CYIIECTBOBABIIAs
Opex/e OpraHu3allis HE BBLACP)KUBAET W paspyllaeTcs. B 3TOT meperoMHBI MOMEHT (TOuKa
Oudypkanuu) TPUHIMIHATFHO HEBO3MOXXHO CKa3aTh, B KAKOM HaIpaBlieHWU OyJeT MPOUCXOIUTH
JAJIIbHENIIEE Pa3BUTHE: CTAHET JI COCTOSIHUE CUCTEMBI XaOTMUYECKUM WIJIM OHA NEPENJIET Ha HOBBIM,
0oJsiee BHICOKHMI ypOBEHb YIOPSIOYEHHOCTH U Opranuzauuu ((a3oBble nepexoabl U AUCCUIIaTUBHBIE
CTPYKTYpBHI - Jla3€pHbIEe MMyYKH, HEYCTOMYMBOCTH IJIa3Mbl, SIBJICHUS (hiaTTepa, XUMUYECKHUE BOJIHBI,
CTPYKTYpPBbI B XKHUJAKOCTSAX U Jp.). Jpyrumu cioBaMu, B COCTOSHUSX, JAJIEKUX OT paBHOBECHS, OUYEHb
ciabble BO3MYIIECHHS MOTYT YCHJIMBAThCA [0 TUTAHTCKUX BOJH, Pa3pyMIAOMIUX CIIOKUBLIYIOCS
CTPYKTYPY U CIIOCOOCTBYIOIIMX PaAUKAIbHOMY Kau€CTBEHHOMY U3MEHEHUIO ATOU CTPYKTYpPHI

I'maBHass uzaess CUHEPreTUKH - 3TO HJES O BO3MOYKHOCTH CIIOHTAaHHOTO BO3HUKHOBEHMS
MOpsJIKa U OpraHu3aluy U3 OecropsaKa U Xxaoca B pe3yJbTaTe Mpoliecca caMoOpraHu3aluy.

Ha py6exxe XX1 B. ecrecTBO3HaHUE, O-BUAMMOMY, BCTYIIAeT B HOBYIO UCTOPUYECKYIO (pazy
CBOETO Pa3BUTHUS - HA YPOBEHb MOCTHEKJIACCUYECKON HAYKH.



JInisi  TOCTHEKIACCHMYECKOM HAayKM  XapakTepHO  BBIABHKCHHE Ha IMEPBBIA  ILIAH
MEXUCIUIUIMHAPHBIX, KOMIUIEKCHBIX U MPOOJIEMHO-OPHUEHTUPOBOYHBIX (POPM HCCIEN0BATEIbCKON
JIeATEeIbHOCTH. Bce damie B OnpeneiieHHH I103HABaTEIbHBIX L€I€M HAYKM HAYMHAIOT WIpaTh
pELIAOIYI0 POJIb HE BHYTPHUHAYUYHBIEC LENH, a LEeJI YKOHOMHUYECKOTO U COLMAIbHO-TIOJTUTUYECKOTO
xapakrepa. OObEKTaMH COBPEMEHHBIX MEXAUCIUILUTMHAPHBIX MCCIEOBAHNN BCE Yalle CTAaHOBATCS
YHHUKQJIbHBIE CHCTEMBI, XapaKTCPU3YIOLIUECS OTKPBITOCTBIO U camopasButueM. CTaHOBIIEHHE
IIOCTHEKJIACCUYECKOM  HAyKH  IPUBOJUT K  HM3MEHEHHIO  METOJOJIOTMYECKHX  YCTAHOBOK
€CTECTBEHHOHAYUYHOI'0 II03HAHHUSA:

O dopmupyroTCs 0cOOBIE CIIOCOOBI OMUCAHUS M MPEICKAa3aHUs BO3MOMXKHBIX COCTOSHHMA
pa3BUBAIOIIErOCs 00BEKTA - MOCTPOCHHUE CLIEHAPUEB BO3MOXKHBIX JIMHUN Pa3BUTHs CUCTEMBI ( B TOM
qHCIie ¥ B TOUKaX OudypKanun):

O ujcal MOCTPOCHMSI TEOPHM KaK aKCMOMATUYECKO-IEAYKTHBHOW CHCTEMBI BCE Yalle
COYeTaeTCs C CO3JAaHUEM KOHKYPUPYIOLIUX TEOPETUYECKUX ONHUCAHMM, OCHOBAHHBIX HA METOHAX
annpoOKCHMAaLNU, KOMIIBIOTEPHBIX IPOrPaMMax M T.J.

O B €CTECTBO3HAHMUH BCE Yallle NMPUMEHSAIOTCA METOJbl UCTOPUUYECKOW PEKOHCTPYKLUH
00BEKTa, CIIOKUBILINECS B TYMAaHUTAPHOM 3HAHUH;
O M0 OTHONICHWIO K pa3BUBAIOIIMMCA OOBEKTaM M3MEHSETCS ©  CTPATerus

OKCIICPUMCHTAJIBHOI'O HCCIICAOBAHUA: PC3YJIbTAThl SKCIICPUMCHTOB C O6’LCKTOM, HaxoadamuMcCsa Ha
Pa3HbIX J3Tallax pa3BUTUSA, MOTYT OBITH COINIACOBAHBI TOJBKO C YUCTOM BEPOATHOCTHBIX JIMHUN
9BOJJIIOIIMHU CUCTCMBI, OCOOCHHO 3TO OTHOCHTCS K CUCTCMaM, CYHICCTBYIOIIMM JIMIIb B OJHOM
OK3CMILIAPE - OHU Tp€6y1-OT 1 0co0oii CTPATCTUU 3KCIICPUMCHTAJIIBHOI'O UCCIICAOBAHUA, ITOCKOJIBKY
HET BO3BMOXXHOCTHU BOCIIPOHU3BOJUTH IICPBOHAYAIBHBIC COCTOSAHHA TaAKOI'O 06”I)CKT3.;

O HET CBOOOJBI BHIOOpa JKCIIEPUMEHTAa C CHCTEMaMH, B KOTOpBIE HEMOCPEICTBEHHO
BKJIIOUCH YEJIOBEK;
O WU3MEHSIOTCS TPEJICTABICHUS KJIACCHUYECKOT0 M HEKJIACCHYECKOTO €CTECTBO3HAHMS O

[IEHHOCTHO HEHTPaIhbHOM XapakTepe HAYYHOTO HCCIEIOBaHUS - COBPEMEHHBIC CIIOCOOBI OTHMCAHHS
00BEKTOB (OCOOEHHO TaKMX, B KOTOpBHIE HEMOCPEICTBEHHO BKIIIOUEH CaM YEJIOBEK) HE TOJIbKO
JIOTIYCKalT, HO JaXke IPEAINoaraloT BBEIACHHE aKCHOJIOIMYECKUX (AaKTOpPOB B COJEp)KAHUE U
CTPYKTYpY croco0a onucanus ( 3TUKa HAyKH, COIIMAlIbHAS HKCIIEPTHU3a IPOTPAMM U AP.).

Ecte Bce ocCHOBaHMS cyuTaTh, YTO IO MEpPE JAIBHEHIIETr0 pa3BUTHS HAYKH BCE OTH
COBpEMEHHBbIE 0OCOOCHHOCTH €CTECTBEHHOHAYYHOTO TO3HAaHMs OYyAyT MpOSBIATH ceOs B erle Oonee
KOHTPACTHBIX U OYEBUIHBIX (hOpMaX.

10 IlepeyeHr MH(OPMANMOHHBIX TEXHOJIOTHMIl, MCHOJb3YeMbIX INPH OCYIIECTBJICHHH
o0pa3oBaTeIbHOIO Ipolecca MO AWUCHMIVIMHE, BKJKYasg IepedyeHb IPOrpaMMHOIO
ob0ecrieyeHnst 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

[IpenycMOTpEeHO HCIONIb30BaHNE TEXHUYECKHX CPEACTB KOHTPOJSI — KOHTPOJIBHO-00yJaromei
IpOTrpaMMbl Ha «BBIXO/E€» KaXKIOTO MOIYJS OLEHHBAET MNEPCOHAIbHbIE YueOHbIE NOCTHXKEHUS
CTYACHTOB (KOMITBIOTEPHOE TECTHPOBAHNUE).

KonTponsHo-TecTupyromas nporpamMma «Tect-2000»;

KontponbHo-00y4aromias mporpamma «My testy;

KommekT cnaiinoB-npe3eHTanuii 1uis JeKIUH U MPaKTHUECKUX 3aHATHI;

KomriexT yueOHbIX (GUIBbMOB 110 TEMATHKE Y4€OHOW TUCIUIIINHBI.

B mporecce NEKIMOHHBIX U MPAKTHYECKUX 3aHATUI MCIIONIB3YETCs CIEAYIolee TPOrpaMMHOe
obecreyeHue:

- IporpamMMsbl, oOecrieunBaroIre A0CcTyn B ceTh MHTepHeT (Hanpumep, «Google chromey);

- MPOTpaMMBbl, JIEMOHCTPALMU BUIEO MaTepHaioB (Hampumep, mpourpeiBarenb «Windows
Media Player»);

- TporpaMMmbl IS JAEMOHCTpAllMd | CO3JaHusl mpe3eHTarui (Hampumep, «Microsoft
PowerPointy);



11 Onucanme MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM IJSl OCYLIECTBJICHUSA
00pa3oBaTeJILHOIO NMpolecca Mo JUCHUILINHE

B kauectBe MaTepHalbHO-TEXHUYECKOTO 00ECHEYEHUs JUCLUIUIMHBI  HCIIOJIb3YHOTCS
CIIEAYIOINE MYJIbTUMEAUMHBIE CPEACTBA: KOMIIBIOTEP, IPOEKTOp, WIIKOCTPATUBHBINA Marepual K
JeKIusaM (mpe3eHTaruu B mporpamme Power Point).

JIeKUMOHHBIE  3aHATHUA IPOBOIATCA B MYJbTUMEAMMHOW  ayIUTOPUH, OCHALICHHOU
KOMIIBIOTEPOM M INpOeKTOpoM. Kaxknas nexkuus CcOnpoBOXKIAETCS MpE3eHTAlUel, coaeprKaluen
KpPaTKUI TEOPETUYECKUM MaTepHUal U WIUIIOCTPATUBHBIN MaTepuan. Kaxaas npe3eHTanus nocrpoeHa
1O CleayroleMy IIa0loHy: Ha3BaHME JIEKIMOHHOIO 3aHATHS, LeNb W 33Ja4yd JICKLIUH, KpaTKoe
coJIepKaHue TPEIbIIYIIEH JSKIUH (P HEOOXOAMMOCTH ), TCOPETUUECKH MaTepual (pa3ouT Ha JiBe
YacTU C y4eTOM IEepeMEHbl), B KOHIE MPUBEICHbI UTOI'M JIEKLIMOHHOTO 3aHATHsA, 0003HaUeHa TeMa
CIIEYIOLIEH JIEKLIUH, a TAKXKE BOIPOCHI U 3aJaHUs ISl CAMOCTOSTENBHOIO U3ydeHus. IIpesenranuu
1O JIEKIIMOHHOMY KypCy pa3OMUThI 110 T€MaM, IO OTIEJIBHO B3SITOH TeMEe MOXET ObITh HECKOJIBKO
JICKIIUM.

Ha3Banus u nepeyeHb y4yeOHBIX U JIOKYMEHTAJIbHBIX (UIBMOB, UMEIOLUXCA B (PUIBMOTEKE
kadenpsl.

1.1 Anokanuncuc 3emIiu.

1.2 Anckue [lnaneTsr.

1.3 Anokanuncuc Kamennoro Beka.

1.4 AtmaaTtuna.

1.5 Araka Actepousa.

1.6. bepmyackuii TpeyroyibHuUK.

1.7. Bonbiioi B3peIB.

1.8. B Hempax 3emmu.

2. MexaHuka.

2.1. Ilpunnun I'rolirenca.

2.2. ®a3a kosebaHuM.

2.3. JIpmKeHue 1moJ1 1eCTBUEM CHITBI TSYKECTH.
2.4. Jlucniepcus U paccessHUE CBETa.

2.5. ludpakuus ceera.

2.6. OnwiT KaBenauina.

2.7. HenuneliHas onTHKA.

2.8. JlaBnenue cBeTa.

2.9. JlromuHecHeHIUS.

2.10 UK-u3nyuenue.

2.11 IlonHoe BHYTpEHHEE OTPaKEHHE.

3. Tepmonunamuka. OnTuka.

3.1 JIpoccenupoBaHue MapoB U Ta3oB.

3.2 Tpu cOCTOSTHUS BEILIECTBA.

3.3 Jledpopmaiiusi KpUCTAIIOB.

3.4 DOuTponus.

4. SnepHas pusuka.

4.1 CTOJIKHOBEHHUE YaCTHIL.

4.2 Ucropwus OTKpBITHS 3aKOHOB (oTOdhPeKTa.
4.3 B3auMopeicTBrE 371€MEHTAapPHBIX YaCTHII.
4.4 lledekTt macc.

4.5 UcnyckaHue ¥ MOTJIOUIEHUE CBETa aTOMaMH.
4.6 S nepHbie peakiuy.

5. buosnorus.

5.1. I1yTe 3BOMIOIMH.

5.2 MeaBexnbs dronesl.

5.3 CyxomnyTHbI€ KUTHI.



5.4 Bpenurenu neca.

5.5 JIBmkeHUE pacTCHUM.

5.6 J)Ku3Hb KIeTKH.

5.7. OcHOBBI OMOMEXAHUKHU.

5.8 Pukkercuu.

5.9. DMOpHOHAIBHOE Pa3BUTHE MTHII.

5.10. Perymnsiius 6HMOIOTHYECKHUX TTPOLIECCOB.

5.11. HacnencTBeHHOCTD U cpena.

5.12 OcHOBHBIE 3aKOHBI HACJICICTBEHHOCTH.

5.13 XpomMocomHas TeopHus HACIEACTBEHHOCTH.

5.14 XpoMOCOMBI U HHIUBUAYAIbHOE Pa3BUTHE OPraHU3MA.

6. I'eonorust buonorusi. AHTpONIOTeHE3.

6.1 Ucropus 3emin. @opmupoBanue Hauero mupa. Heyromonnas 3emis.
6.2 Uctopus 3emun. DopmupoBaHue Haiiero Mmupa. PoxaeHue miaHeTsl.
6.3 Uctopus 3emnu. ®opmupoBanue Hamiero Mmupa. CTOIKHOBEHHE KOHTUHEHTOB.
6.4 Uctopus 3emnn. ®opmupoBaHue Hailero mupa. JKupas riasera.
6.5 Uenoseueckas paca.

6.6. 3aragka JIHK — moucku Angama.

6.7. HeBugumblii Mup.

7. Xumusi.

7.1 BzaumoselicTBHE KUCIOPO/Ia C BOJOPOIOM.

7.2 3anan Kubanpunya.

7.3 BoccraHoBieHHE TIEpMaHramMara Kausl.

7.4 bnaropoaHblie Ta3bl.

7.5. DHepreTuka XMUMHUYECKUX MPOLIECCOB.

7.6. AncopOmmst.

7.7 OKUCIUTETHbHO-BOCCTAHOBUTENIBHbBIE PEAKIIUU.

7.8 CKOpOCTh XUMHUYCCKUX PEAKITUH.

8.HoBblii 00JIBII10# B3PHIB.

9. Cto BenMYalIIMX OTKPBHITHI B TCHETUKE.

10. Cro Bennuaimux OTKPHITUH B (pU3HKE.

11. Cto Beanyalnmx OTKPHITHI B XUMUH.

12. Cro Benuuaimmx OTKPHITUI B OMOJIOTHH.

12 Unble cBeieHUs M (MJIM) MATePHAJIbI

12.1. OcobdennocTu peajn3danuu JMCHUIIIMHBI 1JI HHBAJIMAOB U JIUIl ¢ OrPAaHHYCHHBIMHA
BO3MOKHOCTAAMHU 310POBbLS

Jlns  oOecnedyeHus oOpa3oBaHMsl HHBAIUIAOB U O0y4arOIMXCi C  OTrpaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0OPOBbsl  pa3pabaThiBaeTCsl aJanTUpOBaHHas oOpa3oBaTeNbHas Iporpamma,
WHAUBUAYaJIbHBIN y4yeOHBIH IJIaH C Y4€TOM OCOOEHHOCTEM HX MNCHUXO(PHU3NYECKOTO pa3BUTHS U
COCTOSIHUSL 3/I0pOBbSl, B YAaCTHOCTH, NPUMEHSETCS WHIUBUAYAJIbHBIA MOJXOA K OCBOEHHUIO
JTUCIUTIIMHBI, WHINBUIyabHBIC 3adaHus: pedeparbl, THCbMEHHBIE paOOThI M, HA0OOPOT, TOJBKO
YCTHBIE OTBETHI U JUAJIOTH, MHIUBUAYyaJIbHbIE KOHCYJIbTAIIUH, UCIIOIb30BaHUE TUKTO(POHA U APYrUX
3aITUCHIBAIOIINX CPEJICTB JIJIsl BOCIIPOU3BEICHUS JISKITMOHHOTO M CEMUHAPCKOTO MaTepHaia.

Jis ocymliecTBieHHsT MPOLEAYP TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IMPOMEXYTOYHOMH
aTTecralnn O6yanOIHHXC${ HHBAJIMAOB W JHI C OI'paHUYCHHBIMHU BO3MOXHOCTIAMHU 3O0POBbBA
YCTAQHABJIMBAIOTCS  QJalTUPOBaHHblE  (OPMBI  NMPOBEACHHS C  Y4E€TOM  WHAMBHIYaTbHBIX
NCUX0(U3HOTIOTHUECKUX OCOOEHHOCTEMN:



- JUTSI TUI] C HapyIICHUEeM 3pEHUs 3aJJaHus TPEIararoTcs ¢ YKPYIMHEHHBIM MIPHPTOM,

- JUIsl JIWI] C HapyIICHUEM CJIyXa — OLEHOYHBIE CPEICTBA MPEAOCTABISIOTCA B MUCbMEHHON
(dbopMe ¢ BO3MOKHOCTHIO 3aMEHBI YCTHOTO OTBETA HAa MHCHMEHHBIH,

- A JMI] C HapyIIEHWEM OIOPHO-ABUTATEIILHOTO alapara JIBUTATeIbHBIC (OPMBI
OIICHOYHBIX CPEJICTB 3aMEHSIOTCS Ha TMHCHbMEHHBIC/YCTHBIE C WCKIIOYCHHEM JBUTATEIHHOU
aKTUBHOCTH.

[Tpr HEOOXOAMMOCTH CTYACHTY-WUHBAIUAY IPEIOCTABISCTCS IOMOJHUTEIBHOE BpEeMsl IS
BBIITOJTHCHMS 3aIaHHS.

[Ipu BBINONHEHUW 3aJaHUM JUIsl BCEX TPYII JHI[ C OrPAHMYECHHBIMU BO3MOXKHOCTSIMH
37I0pOBbsSl  JIONYCKAETCA MPUCYTCTBUE WHIAUMBHUAYAJLHOIO IMOMOIIHHUKA-CONMPOBOXKIAIOMIETO ISt
OKa3aHUs TEXHUYECKOW TIMOMOIM B OQOPMIICHHH pPE3yIbTaTOB MPOBEPKH CHOPMUPOBAHHOCTH
KOMIIETECHIINH.

B nensix obecrieueHuss 00y4arOIMUXCsl MHBATUIOB U JIUI ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OMOIMOTEKAa KOMILIEKTYET (DOHJ OCHOBHOM y4eOHOW JUTEpaTypoM, aganTHPOBAHHON K
OTPaHUYEHUIO DJICKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3zoBad B BU®D
KemI'Y. B O6ubnmoreke mpoBOASATCS WHAWBHUAyaJIbHBIE KOHCYIbTAIMU JJIA JAaHHOW KaTETOPHH
MOJIb30BaTENCH, OKa3bIBAETCSl MOMOIIb B PETUCTPALMUA W HCIOJB30BAHUU CETEBBIX U JIOKAJIBHBIX
AIIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, MPEIOCTABIAIOTCS MECTA B UUTAJIHHOM 3ajie.

12.2 O6pa3oBaTesibHbIE TEXHOJOTHH

B cootBerctBuu ¢ TpeboBanusimMu PI'OC BO 1o HampaBiaeHHIO MOATOTOBKY MNP peasin3aluu
KOMITIETEHTHOCTHOTO TTO/IX0/1a IIPEyCMaTPUBAIOTCSI HHTEPAKTUBHBIC ()OPMBI TIPOBEICHHSI 3aHATHH.

Conepxxanne o00pa3oBaHMs: MOJYJbHOE HANOJIHEHUE IMpeAycMaTpuBaeT 3  MOZIYJSL:
«OBOJIIOLIMST HAYYHOT'O METOJla U €CTECTBEHHOHAyYHOH KapTHHBI Mupa», «CTpYKTypHBIE YPOBHH,
CHUCTEMHasl OpraHu3alys MaTepuM M IaHOpaMa COBPEMEHHOI'0 ecTeCTBO3HaHus», «buocdepa u
YEJIOBEK).

[Ipu npoBeneHUM MPAKTUYECKOIO 3aHATHs UCIOJIb3YeTCsl OpraHU3allMOHHAs (GopMa «Keic-
METO/», BKJIFOUYAIOLIasi TAKUE 3Tallbl, KaK:

1) noaroroBka K 3aHATHIO cTyaeHTa (pa3padorka JICC, moaroroBka cooOIIeHNH 10 TEMaTHKE
3aHATHA, paboTa CO cClaijgaMu- TPE3CHTALMSIMH JIEKIHH, TPOCMOTp (UIBMOB) B COCTaBe
MUHHT DY,

2) OopraHU3alMOHHAs YacTh — BbIIa4ya 3a/1aHMHs;

3) uHAMBHMIyalbHas CaMOCTOSTEIbHas paboTa CTYIEHTOB C 3aJaHUAMHU, MOJy4YEeHUE
JIOTIONTHUTEIbHOW HH(OpMalMK; MPOBEpKAa YCBOEGHUS TEOPETUYECKOT0 MaTepuaia [0 TEME B
npoliecce YCTHOTO COOOIIEHUS;

4) paboTa CTYZICHTOB B MUHUTPYIITIAX; KOJUIEKTUBHAsI pab0oTa CTY/I€HTOB;

5) opopmiieHHE CTYICHTAMH UTOTOB PaOOTHL;

6) noJIBeIcHNE UTOTOB IPEIO1ABATEIIEM.

[Ipy ureHuM neKUMH NPETYCMOTPEHO MYJIBTUMEAUHHOE COIMPOBOXKICHHUE (IIPE3CHTALNH)
JeKUUH, TPOCMOTp (parMeHTOB Y4eOHbIX (UIBMOB, OKa3aHHE [OMOIIM CTyJIEHTaM IO
(dopmHpoBaHUIO y4eOHBIX IEHCTBHI B 0(POPMIICHUN KOHCIIEKTa «OOPTOBOM KypHAI».

CocraBurtens. [lepbakosa H.A., x.1i.H., nom. kad. DQHulIT




