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1 TlepevyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHA IO AMCUMILVIMHE (MOLYJIIO0),

COOTHECCHHBbIX C

IUIAHUPYEMbIMH

pe3yjbTaTaMu

oOpa3oBareabHoi mporpamMmbl 38.03.02 MeHeT:KMeHT

B pesynbrare ocBoenust OOII GakanaBpuara oOy4aronIuiicss JOJKEH OBIAJETh
CJIEIYIOUIMMU PE3YJIbTaTaMU 00yUEHUS 110 AUCIUTUIMHE:

Koowt PesyabTaThl ocBoenusi | IlepevyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS 10
KomnemeHnyuu OOII Cooeporicanue MUCHMIIINHE
KomnemeHnuyuil
OK-2 CriocoOHOCTB 3HaTh:
AHAJIN3UPOBATH - crenupuKy T'YMaHUTAPHOIO Hu
OCHOBHBIC JTalbl U | €CTECTBEHHOHAYYHOI'O KOMIIOHEHTOB KYJIBTYpBI, €€
3aKOHOMEPHOCTH CBsI3€M C 0COOEHHOCTSIMU MBIIIJICHUS YeJIOBEKa;
HUCTOPUYECKOTO VMern:
pa3BuTusa  oOIIecTBa | - BbIpa0aThIBATH u 000CHOBBIBATh CBOIO
st (pOpMHUPOBAHUS | MUPOBO33PEHUYECKYIO MMO3UIINIO;
IPaKIaHCKOU Bianers:
MTO3HIIAH -  TOHMMaHUEM  MEXaHU3MOB  pEryjsiliud |
CaMOOPraHu3alMd €CTECTBEHHBIX COLMOIPUPOIHBIX
KOMIIJICKCOB.
OK-6 CriocoOHOCTE K | 3HaTh:
CaMOOpPraHu3alliid | | - OCHOBHBIE MOJIOKEHUSI CUCTEMHOTO MOJAX0/14;
caM000pa30BaHHUIO. - 0 MEXaHHW3ME€ CaMOOpraHu3aluv B >KUBOU U
HEKHUBOUN IPUPOJIE
YMers:
- TBOPYECKH WCIOJIb30BaTh (yHIAaMEHTaIbHBIC

3HAaHUS B PA3IMYHBIX BHUJAX JEATEIbHOCTH U
IPUMEHSTh YCBOCHHbIE UM IMPHUHLMIIBI IPU aHAIHU3E
pasNMYHBIX ~ OpoOJeM  HAyYHO-TEXHUUECKOW U
COLMAJIBHON IBOJIIOLMHY COBPEMEHHOIO MUDA;

- TpoenupoBaTh NPUOOpPETEHHBIE 3HAHMUS  Ha
npoOJeMbl  M3YYEHHUS]  €CTECTBEHHOHAYYHBIX U
MaTeMaTHYECKHUX KOHIICITIHM;

Bmaners:

- HaBBIKAMHM TIO3HAHMSI M BEICHHS AUCKYCCHUH IO
npoOeMaM eCTECTBO3HAHMS.

OCBOCHMUA

2 MecTo IMCHUILUIMHBI B CTPYKTYpe NPOorpaMMbl 6aKkajiappuara

YueOnass mucruruinHa «KOHIENIIMM COBPEMEHHOTO E€CTECTBO3HAHMS» OTHOCHUTCS K
y4eOHBIM JUCIUIIIIMHAM BapUAaTUBHOW 4yacTu. JlaHHAS AUCIUIUIMHA SBJSETCS OCHOBOIIOJIATAIOIICH
JUIsE OCBOEHHUSI OOmIeKynbTypHBIX KoMmmeTeHImi OK-2, 6. Jlnsg ocBoeHUs [aHHOW Y4eOHOI
JTUCIUATIIMHBI HEOOXOIUMBI KOMIIETEHIINH, C(HOPMHUPOBAHHBIE y OOYYaAIOMUXCS B PE3YNIbTATE
oOydeHuss B cpenHeill 00meoOpa3oBaTenbHON IIKONIEe W (QOPMHUPYIOIIHECS B paMKax OCBOCHHUS



yueOHBIX AUCHUIUIMH: «Martemarnueckuii aHamm3». K MOMEHTy Hayaia OCBOCHHUS YydeOHOU
JUCLHUIUIMHBI CTYIEHT JOJDKEH UMETh 0a30BYIO MOATOTOBKY IO OCHOBHBIM €CTECTBEHHOHAYUYHBIM
JUCLUIUTMHAM, UMETh HaBBIKM Pa0OThl ¢ y4eOHOW JUTEeparypoil B o0jacTu ectecTBO3HaHMS. s
JAHHOW JHCLHUIUIMHBI SBIIIOTCS MPEAUIECTBYIOIUMHU IUCHUIUIMHBL «lIpOMBIUIEHHAs 3KOJIOTHA»,
«be301acHOCTh KU3HEEATEIbHOCTU Y.

B yueGHOI nucnumiuuHe naercs oOmias XapaKTEepUCTHKA €CTECTBO3HAHUS KaK COCTaBHOM
4acTU BCEH HAYKM M KYJIbTYpbl B ILI€JIOM, B3aUMOCBA3b ecrecTBo3HaHus ¢ HTP, coorHoueHue
JupdepeHMalul U UHTErpaluu HayK, OpobjgemMa HX KilaccU(UKAUKM, XapaKTepU3yrTcs
COBPEMEHHBIEC JIOCTHXKEHUS (U3UKU, XMMHHU, HAyK o BcemenHoii. PaccMaTpuBaioTcsi mpo0iiemMbl
crielManbHOM U o01Iel TeoOpuil OTHOCUTENBHOCTH, KBAHTOBOM (DU3MKH, KOCMOJIOTMH, KHOEPHETUKU
U CHHEpPreTUKU. JlaeTcss XapakTEepUCTHKAa COBPEMEHHOIO €CTECTBO3HAHUSA O JKUBOW IIPUPOJE B
o0ImHMX YepTax: 3aKOHOMEPHOCTH HCTOPUYECKOM OHBOJIOLMM JKU3HU, CHUHTE3 HBOJIOLMOHHON
TEOpUH, TEHETUKU U DSKOJOTMH, YYEHHME O IIporpecce B KUBOM Ipupoae. AHAIU3ZUPYIOTCA
COBPEMEHHBIE NIPEACTABICHUSA O IPOUCX0KICHUH YEJI0BEKA, CTPYKTYPE CO3HAHUSA U CAMOCO3HAHUS,
B3aMMOCBSI3M CO3HAHHSI M MO3Ta, COOTHOIICHHUS COIUAIBHOTO W OMOJIOTHYECKOTO B YEJIOBEKE, a
TaKXe O 370pPOBbE YeJIOBeKa KaK KOMIIJIEKCHOM HayqHOH M COLMaIbHO-IPAKTUYECKOH mpobieme, ¢
YUETOM €€ '€HETUYECKOr0 U 3KOJOTMYECKOro acreKToB. [laHbl 001iue mpecTaBiIeHus O IpoLeccax
caMOOpraHu3aluu, CACTEMHOM IIOAXOJIE.

JlucuuiuimHa U3y4aeTcsi Ha BTOPOM Kypce 110 3a09HOM Gopme 00yUdeHHS.

3 O0beM MCHMIUIMHBI B 3a4e€THBIX EIUHHUIAX C YKa3aHHEM KOJHYeCTBa
aKaJeMH4YeCKHMX YacoB, BbIIEJEHHbBIX HAa KOHTAKTHYW PpadoTry o0y4yawiuuxcsi ¢
npenojaasareseM (110 BUAAM 3aHATHIH) M HA CAMOCTOSATEIbHYIO Pa0oTy 00y4yaroumuxcst

OO6mas TpyaoeMKOoCTh (00BEM) TUCIUIUIMHBI COCTaBisieT Tpu 3aueTHbIx eaunuibl (3E), 108
aKaJIEMHUYECKUX YaCOB.

3.1 O0béM QMCUUITMHBI 0 BUAAM YUeOHBbIX 3aHATHI (B Yyacax)

O0BbéM TMCHUIIIHHBI Bcero yacoB
JUTS OYHOH | JUIs 3a04YHOMN
bopmbl bopmbl
00y4eHus oOyueHus
OO011ast TPyA0€MKOCTh IUCIUIIIIUHBI 108 108
KonrakTHas pabota 00yJaromuxcs c 36 16
npenogaBareneM (1Mo BUAaM y4eOHBIX 3aHATHI) (Bcero)
AynuTopHas pabora (Bcero): 36 16
B T. YHCJIE:
Jlexum 18 8
CeMuHapbl, NPaKTHYECKUE 3aHATUS 18 8
[IpakTuKyMmBI - -
JlabopaTopHbie pabOThI - -
B T.U. B aKTUBHOH 1 MHTEPaKTUBHOUN popmax 6 2
BHaeayuropHast pabota (Bcero): 72 88
B Tom wuwmcie, wuHauMBuAyalbHas paboTa -
00yJaromuXCsl C MPENo/IaBaTeIeM:
KypcoBoe npoexktupoBanue -
I'pynnoBasi, MHAMBUIYyalbHAs KOHCYJbTAIM -
U HWHBIE BUABl Y4eOHOW JIEATENHHOCTH,
npeaycMaTpuBaroIiye IpYIIOBYIO WIH
MHAMBUAYAJIbHYIO paboTy o0OydYaloluxcs ¢




mpernoaaBaTciicM

TBopueckas pabora (3cce)

CamocrosiTenpHast padboTta oOydaronmxcs (BCero)

72

88

Bua nmpomexxyTouyHOW arTecTanuu 00y4aromerocs -
3a4eT

3a4€CT

4 (3auer)

4 Conepmafme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC€ II0 TEMaM (pa311e.11aM) C YKa3aHUEM

OTBECJACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUIECCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

4.1 Pa3esibl JUCUMIIIMHBI M TPYA0EMKOCTD 10 BUIaM Y4eOHbIX 3aHATHH (B
aKaJeMHU4eCKHX 4acax)

07151 04HOU Popmbl 0OVHeHUs.

Buapl yueOHbIX 3aHATHIA,
- BKJIIOYASI CAMOCTOAITETHHYIO
5 padoTty odyyarmuxcs u
Ne Pazpnen g TPYA0E€MKOCTh DopMBbI TEKYLIETO
n/n JAMCHUIIMHBI = S~ (B yacax) KOHTPOJISA
E E{ § ayIMTOpHbIE y4eOHbIe | camocTosiT| YCIEBACMOCTH
S &3 3aHATHS eJbHast
BCETO JIEKIIMM | ceMHHapbl, | padorta
npakTuyec | 00y4aromn
KHe Huxcs
3aHATHS,
JabdopaTopH
ble padoThI

1 Pasner 1 Osomonus 24 4 2 18 TectupoBanue
HAay4yHOro MeToja H YCTHBIH orpoc,
€CTECTBEHHOHAYYHOM 3KCIIePTH.
KapTHUHBI MUpA. OIIEHKa coo0mI. o

paboTs B
MUKPOTPYIIIIE,
cobecenoBanue.

2 Paznen 2 14 4 2 8 TectupoBanue
IIpocTpanctBO, Bpewms, YCTHBIN orpoc,
CUMMETpPHUSI. 3KCIIePTH.

OLICHKa Ccoo0Il. H
paboTs B
MUKPOTPYIIIIE,
cobece0BaHueE,
KOJUTOKBUYM.

3 Pazgen 3 CrpykrypHbIE 18 2 4 10 TectupoBanme
YPOBHH M CHCTEMHAas YCTHBI# ompoc,
OpraHH3aIus MaTepUH. AKCIIEPTH.

OIIEHKa CcooO0mI. o
paboTsI B
MUKPOTPYIIIIE,
cobece0BaHueE,
KOJUIOKBHUYM.




4 Pazgen 4 Ilopsgok wu 16 4 2 10 TectupoBanue

OeCITOPSAIOK B IIPHUPOJIE. 9KCIIEPTH.
OIICHKAa COoOo0II. u
paboTsI B
MUKpPOLpPYIIIIE,
KOJIJIOKBUYM.

5 Paznen 5 14 2 4 8 TectupoBanue
DBOIIOIHOHHOE 9KCIIEPTH.
€CTECTBO3HAHHE. OLIEHKA Ccoo0Il. M|

paboTHI B
MUKPOTpYTIIE.

6 Pasmen 6 buochepa u 18 2 4 12 TectupoBanue

YEJOBEK. YCTHBIN omnpoc,
9KCIIEPTH.
OIICHKAa COO0OII. u
paboTHI B
MUKpPOLpPYIIIIE,
cobecemoBaHuE.

7 3auer 4 - - -

8 Hroro 108 18 18 72

0J151 3A0UHOU opmbl 0OyUeHUs
Buabl y4eOHbIX 3aHATHH, DopMbI
" BKJIIOYasl CAMOCTOSITEIbHYIO TeKylero
5 padoTy o0y4arommxcs u KOHTPOJIA
Ne Paszgen g TPYA0EMKOCTh ycIeBaeMoCTH
n/n JUCIUIIJIINHBI = :§ = (B yacax)
g X § ayJUTOPHbIE CaMOCTOSIT
S B J| yueOHbIe 3aHATHSA | eJbHAas
BCEro | JieKnuu | cemuHap | pabora
bl, o0y4yaruu
NPaKTU4 xcs
ecKue
3aHATHA,
Jaboparo
pHbIe
padoThI

1 Pazgen 1 OBomronus 24 1 2 21 TectupoBanue,
HAay4YHOI'O0 METOoJa H YCTHBIH Ompoc,
€CTECTBEHHOHAYYHOMU 3aJlaHue
KapTUHBI MUpA. JOMaITHeH

paboTHI.

2 Paznen 2 14 1 2 11 TectupoBanue,
IIpoctpaHncTBO, 3a7laHue
BpeMsi, CHMMETpHS. JIOMaITHeH

paboTHI.

3 Pasnen 3 18 1 1 16 TectupoBanwue,
CTpyKTypHBIE YPOBHH 3aJlaHue
" cCHUCTeMHas JOMaITHen
OpraHu3aIus paboThl, YCTHBIN
MaTepHH. Ompoc.




4 Paznen 4 Ilopsaok u 16 2 1 13 TectupoBanue,
OecropsiIoK B 3a/1aHue
IPUPOJE. JIOMaIlIHeH

paboTsl,
KOJUIOKBHUYM.

3) Paznen 5 14 1 1 12 TectupoBanue,
OBOJIIOLIMOHHOE YCTHBIN OIPOC,
€CTECTBO3HAHMUE. 3a/1aHue

JOMaIlHEN
paboThI.

6 Paznen 6 buochepa u 18 2 1 15 TecTupoBanue,
YEJIOBEK. YCTHBI OITPOC,

3a/1aHNe
JIOMaIlHEH
paboTHI.

7 3auer 4 - - - Bonpocsr K

3a4ery.

8 Hroro 108 8 8 88
4.2 ConepxaHue JMCUMILIHHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aejiam)

Ne HaumenoBanue

Conep:xanue

n/n | pasjgena IMCUMILINHBI

1 Pasznes 1 DBoaronus Beenenue. Hayunsiii Meton. EcrecTBO3HaHuE U €ro pojib B
HAY4YHOI'0 MeTOJa U KyJbType. DTHKa Hay4YHBIX HccienoBanuid. IlceBmonayka.
€CTeCTBEHHOHAYYHOI @opMHUpOBaHUE HAyYHBIX Hporpamm (MaTeMaTHuYecKas,
KAPTHHBI MUpa aTOMHUCTUYECKasi, KOHTHHYyallbHasA). EcTecTBeHHOHayuyHbIE

KapTUHbl MHUpa. Pa3BuTue mnpeacTaBieHUd O MaTEpHH.
Paseurne nmpeacraBneHudi O  ABWKEHUU.  PaszButume
IIPEICTABICHUI O B3aUMOJICHCTBHH.

Cooeporcanue meopemuueckozo Kypca

1.1. | Brexaenue. Hayunsiii | HayuHblii MeTox NO3HAaHHS. YPOBHU HAy4HOI'O ITO3HAHMS:

METOJ [TO3HAHUS. SMIIUPUYECKUH, TEOPETUYECKU . I'unoresa.
IIpoBepsiemocTs HaywHblx runore3. Hayunas Tteopus.
Teopema. Kputepuun HaydyHOTO 3HAHHS: OOBEKTUBHOCTb,
JOCTOBEPHOCTb,  TOYHOCTb,  CHCTEMHOCTb.  MeToabl
HAay4yHOro TIIO3HaHUA: HaOIIOJeHUE, JKCIIEPUMEHT,
MHIYKIMS, AEOYKLIUs, aHaJIW3, CHUHTE3, MOJEIUPOBAHUE,
abctparupoBanue. Ilpunnun Bepudukauuu. [puHIUN
¢anbcupukanuu. DOyHKIUM HayKu: OOBACHUTENbHas,
omnMcaTelbHas, IPOTHOCTHYECKAs, MHPOBO33PEHUYECKAs,
CUCTEMATU3UPYIOIas,  IPOU3BOJCTBEHHO-IIPAKTUYECKAS.
[Ipunnun coorserctBus. O0NMaCTh MPUMEHUMOCTH TEOPHUH.
CooTHouleHne aOCOTIOTHON U OTHOCUTEIBHOM UCTHH.
1.2 | EcrectBozHanue u ero | EctecrBo3nanme. EcTecTBeHHBIE Haykw: (U3WKa, XHUMHSA,

pOJIb B KYJIBTYpE.

6uosorus, reoJjorus, aCTPOHOMHUH, 9KOJIOTHSL.
Huddepenunanus Hayk. WHTerpanus Hayk. Maremaruka
KaK S3bIK €CTECTBO3HAaHMA. ['ymMaHWTapHblE HayKH.
Uctopuunocts 3HaHudg. EcTecTBeHHOHay4Hasi KyibTypa.
I'ymanuTapHas kynbTypa. [[Be KynbTypbl M B3aUMOCBS3b
MEX1y HUMH.




n/n

HaumenoBanue
pa3aeia TUCHUINJIMHBI

Conepxanue

1.3

DTuKa HAaY4YHBIX
HCCIICIOBAHUM.
[IceBnonayka.

OTHyeckue ~ MPHUHIOWIBI  HAyYHBIX  MCCIICAOBAHUM:
CaMOLICHHOCTh HCTHHBI, HCXOI[HBIP'I KPpHUTHIU3M, CBO6OI[a
HAy4YHOTO TBOpYECTBA, HOBH3HA HAYYHOTO 3HAHMUI,
PaBCHCTBO YUYCHBIX nepenq JIUIOM HUCTHUHBI,
o0menocTynHOCTh UCTHHBL. [lceBnonayka. IlceBnoHayku:
acTPOJIOTHs, MAparCUXONOTHs, YPOIorus, OHOIHEPreTHKa,
JIeBUAHTHAs HayKa. OTtnuuuTenbHbIe HpU3HAKH
TICEB/IOHAYKU: (PparMEeHTapHOCTh, HEKPUTHUECKUI MOIXO0
K HCXOJHBIM JaHHBIM, HEBOCIPUHMYHBOCTH K KpPUTHKE,
HECOOTBETCTBHE (haKTaM, OTCYTCTBUE 3aKOHOB, HapyIlIEHHUE
THYECKUX HOpM. broaTuka.

1.4

dopMupoBaHue
Hay4HBIX IpOrpaMm
(MaTemaTuyeckas,
aTOMHUCTUYECKas,
KOHTHHYaJbHast).

Hayunass (ecTecTBEeHHOHayuyHas) KapTMHAa MuUpa Kak
obpasHo-puocodckroe 000061IeHNE JTOCTHXKCHHM
€CTECTBEHHbIX  HayK. HayuHble  KapTUHBI  MHpa:
MEXaHHYeCcKas, JJIEKTPOMarHuTHas, Hekiaccuueckas (1-s
nonoBruHa XX B.), COBPEMEHHAasl 3BOJIOLUOHHAA. DOpPMBI
MaTepuu:  BEIIECTBO, IMoye, (PU3NYECKUl  BaKyyM.
JIMCKpPETHOCTD. KoHnTHHYanbHOCTS. Bomna KakK
pacmpocTpaHsolieecss BO3MYIIEHHE Mojsi. BupTyanbHbie
YaCTULBL. Dopmbl JIBUKCHUS. Mexanunueckoe
nepeMenieHne. JBoOMOIUS  Kak  ¢dopMa  IBHIKEHUS.
JleTepMUHU3M. MexaHn4YecKuii  JI€TEpMUHHU3M.
Ciy4aiiHOCTb. BepostHOCTS. HeonpenenenHocTs.
Kocmonornyeckas MOJEJIb ®puamana.
Opomonronupyronias Bceenennas. IloneBoil MexaHusm
rnepenayn B3auMoAeHcTBUMA. KBaHTOBO-IIOJIEBON MEXaHU3M
nepeaady B3auMoAeicTBuid. [IpuHIuMn npuYMHHOCTH.

1.5

EcrecTBeHHOHay4HBIE
KapTUHBI MUDA.

Hayunass (ecTtecTBeHHOHayuyHas) KapTMHAa MHpa Kak
o0paszHo-punocodckoe 00001IeHNE JOCTUKEHHH
€CTECTBEHHbIX  HayK.  HayuyHble = KapTUHBI  MHpa:
MEeXaHHuYecKas, JJIEeKTpPOMAarHuUTHas, Hekiaccuueckas (l-s
nosoBuHa XX B.), COBPEMEHHAasl ABOJIONUOHHAA. DOpPMBI
MaTepuu:  BEHIECTBO, TMoyie, (PUIUYECKHIl  BaKyyM.
JIMCKpETHOCTD. KoHTHHYanpHOCTB. Bonna Kak
pacnpocTpaHsmoLeecss BO3MYLIEHHE IoisA. BupryanbHble
YaCTHULIBI. Dopmbl JIBUKECHUS. Mexanunueckoe
nepeMenieHne. JBOMOIUS  Kak  ¢dopMa  IBHIKEHUS.
JleTepMUHU3M. MexaHn4YecKuii  JI€TEpMUHU3M.
CiyuaiiHOCTb. BeposiTHOCTE. HeonpeneneHHOCTE.
Kocmonornueckas MOJIENb ®puaMmana.
Opomononupytomas Bcenennas. IloneBoil MexaHusm
nepenayv B3auMoAeHcTBUN. KBaHTOBO-TTOJEBON MEXaHU3M
repelayr B3auMoiecTeuil. [lpuHuumn npuanHHOCTH.

1.6

PazButue
MPECTaBICHUN 0
MaTepHH.

Matepusa. @opMbl MaTepHH: BEIIECTBO, MOJe, PUINIECKHI
BaKyyM. JINCKPETHOCTD. ITone ¢buznyeckoe.
KontunyansHocTe. BosiHa Kak pacnpocTpaHstomeecs
BO3MyIlleHHE moyisd. Pusznueckuil BakyyM. BupryanbHbie
YaCTHULIBL. DJIleMEHTapHbIe YaCTHULIBI. ATOMHO-
MOJICKYJIIDHOE Yy4YEHHE. YUEHUEe O COCTaBe. YUeHHe O
CTPOEHHH BEIIECTBA.
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1.7

Pa3zButne
IIPEACTABICHUI 0
JBHKEHUU.

@®opMBbl ABMKEHUS MaTepUH: MEXaHH4YecKas, Qu3ndeckas,
XUMHYecKas,  Ouojormueckas  BzaumocBszb  ¢dopm
IBWKEHUS M WX HECBOAUMOCTH Apyr K apyry. llonsTue
cocTosiHus.  J[BWXKEHME KaK M3MEHEHHE COCTOSHUS.
MexaHn4eckoe JBIKEHHE, €T0 OCHOBHBIC XapAKTEPUCTHUKH:
MaTepualibHasi TOYKa, TPACKTOPHUs, CKOPOCThb, YCKOPEHHE,
yTh, UMITYJILC T€lTa, MOMEHT MMIynbca. MexaHHdecKas
paborta. 1 u 2 3akonbsl HptoToHa. XapakTepuCTUKKA BOJH:
CKOpPOCTb, JUIMHA BOJIHBI, 4actora. CBoiicTBa BOJH:
mudpanysi, uHTepGEepeHIus, MOoNIpH3aHsL. XUMHUECKUH
nporecc Kak XUMHYeckas (opMa JBIKEHUS MaTEepHH.
[Ipomiecchl  JKM3HENESATENBHOCTH,  SBOJIOLUS  YKUBOH
IpUpOJIbl Kak Ouosornyeckasi popma JBIKCHUS MATCPUHL.

1.8

PazButue
MpeICTaBICHUN 0
B3aUMOIEHCTBUH.

OyHIaMEHTAJIBHBIE  B3aWMOJICUCTBUS: TPaBUTALMOHHOE,
cnaboe, JJIEKTPOMArHUTHOE, CHUJIbHOE. XapaKTepUCTUKH
(byHIaMEHTaIbHBIX B3aUMOZCHCTBUH. 3-i 3akoH HproToHA.
Cuna Kak XapaKTepPUCTHKA B3aUMOJICUCTBUSI.
HanbHonericteue. bnuskoneiicteue. IloneBoit MexaHU3M
nepenayn B3auMojeicTBuid. KBaHTOBO-1I0JIEBOM MEXaHU3M
repeaady B3auMoaencTeui. [Ipunnun cyneprnozunum.

Pa3zpgen 2
IIpocTpancrBo, Bpems,
CHMMeTpus

[IpuHIMIBI CUMMETPUU, 3aKOHBI COXPAaHEHUS. DBOJIOIMS
MPEACTABICHUN O MPOCTPAHCTBE M BpeMeHU. CriennaibHas
Teopus OTHOCHUTEILHOCTH. Obmas Teopus
OTHOCHUTEIILHOCTH.

2.1

[IpuHIMIBI CUMMETpUH,
3aKOHBI COXPAHCHHS.

[lonsTe cummeTpun B ecTeCTBO3HaHMM. M30TpomHOCTS.
AHu3zOTpONUSL. HNHBapuaHTHOCTS. OAHOPOJHOCTD.
[Ipocreiimme cumMmerpuu (aCUMMETPUHM) MPOCTPAHCTBA U
BPEMEHH U CBS3aHHBIE C HHMMH 3aKOHBl COXPAaHECHMS
(necoxpanenus. Teopema Hetep. CuMMeTpuu nmpUpOIHBIX
00BEKTOB Bunst CUMMETpPHI: reoMeTpuYecKue,
JMHAMUYECKHe, KalInOpOBOYHbIE. DBOMIIOLUS KaK IEnovKa
HapymieHuid cuMmMerpur. CuUMMETpus U aCUMMETpPHUs
JKUBOTO.

2.2

OBOION U
MpeICTaBICHUM 0
MIPOCTPAHCTBE 51
BpPEMEHH.

[IpoctpancTBo U Bpemsi ApucroTens (IPOCTPAHCTBO Kak
KaTreropuss MecTa, BpeMs Kak Mepa  JIBXKECHHS).
AOCONIIOTHOE M OTHOCHUTENIBHOE IMPOCTpaHCTBO HbroTOHA.
AbcomoTHOE M oTHOCUTeNnbHOE Bpemst HproToHa. MupoBoit
3¢up. OmnbiT Maiikenbcona-Mopnu. HHBapHaHTHOCTb
CKOpPOCTH cBeTa. ENMHCTBO IIPOCTPAaHCTBA U BPEMEHH Kak
(GopMbI  CYIIECTBOBAHMSI  JBWJKYLIEHCS  MaTepUu B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

2.3

CnenuannHas TeOpus
OTHOCHUTEIBHOCTH.

JluHaMuueckue CUMMETPUM MPOCTPAHCTBA U BPEMEHH.
CrnenuanbsHast Teopust otHocutenbHoctd (CTO). Tpuniun
otHocutenbHOCTH [amunes IlpuHmmner CTO: npuHOMN
OTHOCHUTENIBHOCTH, HHBAapUaHTHOCTb CKOPOCTH  CBETA.
CnencrBusg CTO: OTHOCHUTETBHOCTh OJHOBPEMEHHOCTH,
PENATUBUCTCKOE COKpAllleHWE JJIMH U I[POMEKYTKOB
BPEMEHH, YBEIMYEHHE HMHEPTHOM MacChl B JBHKYILEUCS
CUCTEME KOOPJIMHAT OTHOCUTEJILHO HENOJBUKHONW CHCTEMBI
0TCYETa, NMPOCTPAHCTBEHHO-BPEMEHHONW HMHTEPBA MEXIY
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CO6BITI/I${MI/I, €ro HHBApUAHTHOCTD, IIPpUYIUHHO-
CJICACTBCHHBIC CBA3U MCKIAY C06LITI/ISIMI/I, MNPUIUHHOCTD
CAUHCTBO IIPOCTpaHCTBA W BPEMCEHH, IIPOCTPAHCTBECHHO-
BpeMeHHOfI KOHTHHYYM, OKBUBAJICHTHOCTL MACCbl H
OHEPIHUH. OFpaHI/I‘ICHI/Ie IIPUMEHUMOCTH IMpUHIMIIA
IIOCTOAHCTBA CKOPOCTH CBCTA.

2.4

O61mas Teopus
OTHOCHUTEIBHOCTH.

OO6mmas TEOpHsI OTHOCHUTEIILHOCTH (OTO):
pacmpocTpaHeHHe  MPUHIMIA  OTHOCUTEIBHOCTH  Ha
HEUHepLUaIbHbIe CUCTEMBI oTcyeTa. [punHnun
SKBUBAJICHTHOCTH T'PABUTALIMOHHOIO TOJIS U CUJI UHEPIUH.
Omnupuueckue aokazarenbctBa OTO: oTkIoHEHHE ydya B
noine  taroreHuss  ConHIa,  U3MEHEHHE  YacCTOTHI
ANIEKTPOMArHUTHOM BOJIHBI B TIOJIE TATOTEHUS, CMELICHHE
nepurenusi opoutsl Mepkypus. [loHsITHE TPaBUTAIIMOHHOTO
paaunyca. ['paButaninoHHbIi Kosanc. YepHsie IbIPHL.

Pa3nea 3 CTpykTrypHbIe
YPOBHH M CHCTEMHAS
OpraHu3anus MaTepuu.

Mukpo-, Makpo-, MeraMupbl. B3anMOCBS3b CTPYKTYpPHBIX
ypOBHEH opranuzauuu Matepun. OpraHnusanys MaTEpUn Ha
¢usnvyeckom yposue. [Ipomeccsl Ha (U3NIECKOM YpOBHE
opranMsanuuu  marepud. OpraHuszanus MaTepud  Ha
XUMHUYECKOM YpoBHE. IIpomeccsl HA XMMHUYECKOM YpPOBHE
opranuzaiuu  Matepur. OcoOeHHOCTH OHOJIOTHYECKOro
YPOBHsI OpraHu3alli¥ MaTepuHu. MOJEeKyIsipHbIE OCHOBBI
KU3HU.

3.1

Muxkpo-, MakKpo-,
MEraMHpBl.

CTpykTypbl Merammpa: 3Be3fbl, IUIAHETHBIE CHUCTEMBI,
rajlakTuku. Kpurepuu neneHus Ha MUKPOMHUD, MaKpOMUD
n Meramup. lIpocTpancTBeHHBIE MacuITaObl BceneHHOM.
Envauubl  u3MepeHMs  pacCTOSHMM B MeraMupe:
aCTPOHOMHYECKAsl E€IMHHIA, CBETOBOM TOJ, IIapCeK.
Bpemennslie MacCIITa0bI Bcenennon. SIBnenus,
II03BOJIMBILNE OLICHUTHh BpEeMs CYIIECTBOBaHUA BceneHHoi:
addext omnepa, 3akoH Xa0b6ma. XapaKTepUCTUKH 3BE3/,
onpezensieMble U3 HAOMIOJEHUIN: CBETUMOCTb (MOILIHOCTb
U3JIy4eHus), Macca, paguyc, CIHEKTPAJIBHBIM  COCTaB
n3nydeHusi. CHEKTp  AJNEKTPOMAarHUTHBIX — M3IYYEHHH
(paznoBOJIHBI, UH(pPaKpacHbIil, BUUMBIN
yIbTpauOIETOBBIN /MAaNa30Hbl, PEHTTEHOBCKOE U raMMa-
W3IIy4EHHE). Bcenennas, MeraranakTuka.
KpynnomacmraOuas CTPYKTYpa Bcenennoi.
OnHOpPOJHOCTE M M30TPONHOCTh BceneHHONW Ha O4YeHb
6onpmmx Mmacmrabax (150 - 200 Mnk) CkoruieHus H
CBEpXCKOIUIEHMs ranakTuk. Ksazapsl. Muneunsiii Ilyts -
Hama ["anaktuka. CoctaB COJIHEUHOW CHCTEMBI: IIJIAHETHI,
CIYTHUKHM IUIAHET, acTEpPOUJbl, KOMETHI, METEOPOMJIBI,
MarHuTHbIE TOJIS, TbIJIEBAsi MaTepus, COJIHEUHBIH BETEp U
KocMmuueckue styud. Ilnanera 3eMHoi rpynmnsl: Mepkypuid,
Benepa, 3emns, Mapc. Ilmanersi-rurantsl: HOnurep,
CarypHn, Ypan, Henryn. Ilosic acrepounoB. O6nako Oprta.
[Tosic Koitnepa. Co3Be3nusi — y4acTKU 3B€3JHOr0 Heba C
IpynnaMy 3Be3[, BBIJECIECHHBIE UIsl OPUEHTUPOBKHU 3BE3/IbI.
VcTOuHMKHM DSHEprum 3Be3]: TEPMOSJEPHBIM CHUHTE3 U
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SHEprusi  TpaBUTALMOHHOTO  cxkartus.  [lmaHeTtapHbie
TYMaHHOCTH. ['MTraHTbl M CBEpXTUraHThl. YepHbIE IBIPHI.
[Iynecap - HeliTtpoHHas 3Be3ga. CBEpXHOBBIC 3BE3[IBI.
JBwxenus Connna B [Namaktuke. CosHile — HOpMalibHAs
3Be31a.

3.2

B3aumMocBs3b
CTPYKTYPHBIX  YPOBHEH
OpFaHI/ISaI_II/II/I MaTepI/II/I .

[MenocTHOCTE ~ HPUPOJBI. CucreMHOCTh  NPUPOIBI.
MHuorooOpa3ue cucteM. MepapxuuHocTe HpUPOABI U
CUCTeM.  AJJMTHUBHBIE  CBOWCTBa  (IAUTUBHOCTB).

WuTerpaTuBHble cBOWCTBA (MHTErpaTUBHOCTDH). Buranuszm.
Penykunonnsm. B3auMoCBsA3bp  ypOBHEW  OpraHu3aluu
MaTepuu: (U3NYECKOro, XHUMHUYECKOTo, OHOJIOTHYECKOTO.
lanaktnun. YpoBeHb Meraramaktuku. buosiornyeckuit
YpOBEHb OpraHU3alMu: KIETOYHBIA (OpraHeiibl KIETOK,
JKUBBIC KIIETKH), OpraHHbIM, TKAHEBBIA, OPraHU3MEHHBIH,
BHJIOBOH, NONYJISILUOHHBIH, OHMOreoIeHOTUYECKUH,
ounochepHbIii. YPOBEHb IeOJOTUIECKIUX OOBEKTOB, IIAHET.
O@u3nyeckuii ypoBeHb: CyOaTOMHBIA YpOBEHb (KBapKH,
JENTOHBI), SACPHBIM ypOBEHb (HYKJIOHBI, siipa aTOMOB).
ATOMHBII YPOBEHb. MonexynsipHblit YPOBEHb.
MakpoMoneKyIspHbI YPOBEHb MOJIMMEPOB U KOMILIEKCOB
MOJIEKYIL.

3.3

Opranu3zanus MaTepuu
Ha (U3NIECKOM YpOBHE.

OyHnaMeHTaIbHBIE dJeMEHTapHble 4YacTHIBl. OCHOBHBIC
XapaKTepUCTUKH 3JIEMEHTapHbIX YacTHUIl: Macca, 3apsf,
CnHH, BpeMms Ku3HU. Kiaccuuramms sreMeHTapHBIX
YacTUll: 10 Macce MOoKos ((OTOHBI, JIENTOHbI, ME30HHI,
0apHOHBI). - 10 BPEMEHHU >XHU3HH: CTaOMIbHBIE (IPOTOH,
JIEKTPOH, HEUTPUHO U UX AaHTUYACTHILIBI) U HECTAOMIIbHbIE
(cBOOOIHBIM ~ HEUTpOH,  pe3oHaHchl).  llepeHocumku
(byHIaMEeHTaJIbHBIX B3aUMOJIeHCTBUHN ((DOTOHBI, TPABUTOHBI,
TJIIOOHBI, Me30HbI). CIOCOOHOCTH 3JIEMEHTAPHBIX YacTHUIl K
B3aMMHBIM TPEBpALCHUSM, HE HapyUIaloIUM 3aKOHOB
coxpaHeHus. Du3nueckoe TMoOJie KaK COBOKYITHOCTB
BUPTYaJIbHBIX YacTUll. TOXJIECTBEHHOCTh YacTHll. Bakyym
KaK COCTOSIHME MOJIA C HAUMEHBIIEH 3HEPTUEH, COCTOSIIEE
U3 BUPTYaJIbHBIX YaCTHUIL.

3.4

[Tpoueccsl Ha
(bu3MYECKOM YpPOBHE
oprann3alvii MaTCpru.

SIBneHne  €CTeCTBEHHOW  paJMOAKTUBHOCTH.  3aKOH
PagUOAKTUBHOIO pacmaja KaK CTaTUCTHUYECKUM 3aKOH.
CocTtaB wu3nmyyeHUs: HpHU PaJUOAaKTUBHOCTU. BeineneHue
SHEPIMM IIPpU pPAJMOAaKTUBHOM pacnazae. lIpespaiuenus
JJIEMEHTOB IIPM  PaJMOAaKTUBHOM pacmnaje. fnepHbie
peakuuu pacUICIUICHUs sAIep aTOMOB IOJ JE€HCTBUEM
HEUTPOHOB.  MeTonbl  NOJIydeHHE  HMCKYCCTBEHHBIX
PaaMOAKTUBHBIX 3J€MEHTOB. OTKpBITHE aTOMHOIO SApa,
U3MEPEHHUE €r0 Pa3MepoB, MACCHI U 3apsiia. DHEPrUs CBSA3U
HYKJIOHOB siJiep aToMoB (1edekT macchl). Peakiust mienHoro
JIeIeHus ypaHa. Peakninm crHTE3a JIETKUX aTOMHBIX siep U
BBIJICJICHUE DJHEPruu. THUIBI TEPMOSIEPHBIX pPEaKUUd B
3BE€3/1aX M DBOJIFOIMS 3BE3].

3.5

Opranuzanus Marepuu
Ha XUMUYECKOM YPOBHE.

Xumuyeckuii  dmeMeHT. AtoMm. HW3otombl. DBOMIONUA
MIPEACTABICHUI 0 CTPOCHHH aToma.
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KBantoBomexanuueckass  MoOJelb  CTPOGHHUA  aroMa.
Mornekyna Kak KBaHTOBO-XMMHUYECKasi cucTeMa. BemecTso.
KarammzaTtopsr. buokaranmzaTopbl (bepmeHTHI).
ITomumepsl.  MoHnomepsl.  Ilepuoguyeckas — cucrema.
[Tepuonuueckuii 3akon J[. . Menneneena.

3.6

[Ipoueccs! Ha
XUMHYECKOM YPOBHE
opraHu3alyi MaTCpru.

Xumudeckuit mporecc. TeruioBbie 3((EKTs MPOIECCOB
(9k30-, dHHOTepMHueckue. [loHsATHE O XUMHUYECKOM
kuHeTHKe. DakTophl, BIHMAIONIME HAa PEAKLHUOHHYIO
CIOCOOHOCTh BEIIECTB: BIIMSHUEC KOHIICHTPAIMM - 3aKOH
JEHCTByOIMX  Macc.  DakTopsl,  BIMAKOLME  HA
PEaKIIMOHHYIO CIOCOOHOCTh BCIIICCTB: BIIHSTHHC
Temreparypsl -nipaBwio Bant-I'opda. Dueprust akruBanuu
(aHEepreTuyeckuii Oapbep peaknuu). DaKTOPHI, BIUSIOIINEC
Ha PEAKIHOHHYI0 CHOCOOHOCTh  BEUIECTB:  KaTaju3.
[lonsatne 00 aBTokaranmusze. Kartamu3 QepMeHTaTUBHBIN.
DOBONOLMOHHAS ~ XUMHUS. JI[MHAMHYECKOEe  paBHOBECHE
(xumuueckoe u (azonoe). [Tpunnumn Jle Hlatenne.

3.7

OcobeHHoOCTH
OMOJIOTHYECKOTO YPOBHS
OpFaHI/I3aIII/II/I MaTepI/II/I.

CucremHocts xuBoro. Mepapxuueckas oOpraHusanus
KUBOIO: KJIE€TKa — eauHuua xuBoro. Hepapxuueckas
OpraHM3alus JKUBOIrO: IOMyJALMs,  BUA,  OHOLEHO3,
ouoreorneHo3, Ounochepa. XUMHUYECKUN COCTAaB KUBOTO:
aToM yrjlepoja — TIJIaBHBIA D3JEMEHT JKHBOIO, €ro
YHHUKAQJIbHBIE OCOOCHHOCTH. XUMHUYECKHIl COCTaB >KMBOIO:
BOJIa, €€ POJIb B KUBBIX OpraHu3Max. XUMUYECKUH COCTaB
KUBOTO: OCOOCHHOCTH OPTraHUYECKUX OUOMOIUMEPOB —
BBICOKasI MOJIEKYJISIpHAs Mmacca, CIIOCOOHOCTh
00pa3oBBIBATH HAaJMOJIEKYJIIpHbIE CTPYKTYpBHI.
AcCUMMETPUYHOCTh  (XMPAIbHOCTh) MOJIEKYJ  YKUBOTO.
OTKpBITOCTh KHBBIX cHUcTeM. OOMEH BEIECTB U IHEPIuu.
CamoBocnpousBenieHre. ['omMeocTta3 Kak OTHOCHUTEIBHOE
JUHAMHYECKOE  IIOCTOSHCTBO  COCTaBa M CBOICTB
BHYTPEHHEH Cpenbl >KMBOM cucTeMbl. Karamurnueckuit
XapaKkTep XUMHUM KHUBOro. LIeTOCTHOCTH KHUBBIX CHCTEM,
KOTOpasi MPOSIBJIIETCS BO B3aUMOJIEHCTBUH, COTJIIACOBAHHOM
(YHKIIMOHMPOBAHUH BCEX YPOBHEW OpraHU3aIH KUBOTO.

3.8

MoneKkynsapHbIe OCHOBBI
KU3HHU.

[TonunenTuasl Kak NpeaIeCTBEHHUKH OenkoB. benku kak
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ¢ 0COOBIM KOMIUIEKCOM
CBOMCTB. AMMHOKHMCIIOTBI — MOHOMEpBHI OENKOB. YPOBHU
OpraHu3aLu 6enIKoBOI MOJIEKYJIbI (mepBuuHas,
BTOpUYHAs, TPETUYHAs, YeTBepTHUUHasA). DYHKIIUN OEIIKOB:
(bepMeHTaTUBHAS, perysaropHas, TpPaHCIIOPTHas,
3alUMTHAs, JBUraTenpHas. Jlumuael W UX  QYHKIHH:
SHepreTuyeckas, JHUIUAHbIE MeMOpaHbl. YTIEBOABI M HX
GbyHKIMU: 3HepreTuyeckas, CTpykTypHas. Hykmeotuasl —
MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT. HyKJIEHNHOBBIE KHCIOTHI
(momuuykneotuasl) - JJHK, PHK. A3zotucteie ocHoBaHus:
aJIcHUH, I'yaHUH, LIUTO3MH, TUMUH, ypauui.
KommemeHTapHOCTh, KOMITIEMEHTApHBIE Mapbl a30THUCTHIX
ocHoBaHuii. KommnemenrapHocts neneit JIHK — ocHoBa
BOKHENIINX  QYHKIMIL: XpaHEeHHss U Ilepelradu
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HacieACTBeHHON uHMopmanuu. DYHKIUM HYKICHHOBBIX
KUCJIOT M TMPOILECChl PENyIUIMKALUUU, TPaHCKPHUIIIUH,
TpaHcianuu. ['enetmyeckuit  kox. Komon. CBolicTBa
FEHETUYECKOTO KOJa: TPHUIUIETHOCTb, BBIPOKIECHHOCTD,
OJIHO3HAYHOCTh, YHUBEPCAIBHOCTh, OTCYTCTBHE 3HAKOB
MPENUHAHUS MKy TPUILIETaMUu (KOJOHAMM).

Pasneu 4 [lopsinok u
0ecnopsiIoOK B pupojae

MexaHu4ecKkuil JeTepMHUHU3M. XaOoTUYECKOE IIOBEICHUE
JTUHAMUYECKUX CHUCTEeM. J[MHaAMUYECKHEe W CTaTUCTHYCCKHUE
TEOPHHU. KopnyckynsipHo-BOJIHOBO# Jlyau3M.
CootHomieHus HEOIPEIEIEHHOCTEM. ITpuHnmn
JIOTTOJTHUTEIbHOCTUA. 3aKOHOMEPHOCTH CaMOOPTaHU3 AN H.

4.1

MexaHnuecKHi
JIETEPMUHU3M.
XaoTHdeckoe IOBEACHUE
JTHMHAMHYECKUX CUCTEM.

JleTepMUHU3M. MexaHu(CTH)4eCKUil  1€TEPMUHU3M.
JlanmacoBa pOpMynHpPOBKa MEXaHUYECKOTO JETEPMUHU3MA.
Tpaekropust Cocrosinue (pusmgeckoit CHUCTEMBI).
HauvanbHoe  cocrosiHue. JuHamuueckas — cucrema.
[lorpemnocT  u3MepeHuss  (QU3MYUECKUX  BEJIUYHH.
VYcroitunBoe M HeycTOW4YMBOE JBMXKEHUE. JMHaMUUYeCKui
xaoc. [lpumepbl cucTeM C JUHAMHUYECKMM XaOCOM:
IUTAHETHBIE CUCTEMBI, IMOroAa M KIUMar, TypOYyJIeHTHOCTb,
¢donoBEIe ppIHKKA. OTIHYHE Xaoca OT OecTopsIKa.

4.2

JIMHaMHU4YECKHE u
CTaTUCTUYECKHE TEOPHH.

BeposTHOCTE. Ciy4aiiHOCTb. Craructuueckas
3akoHOMepHOCTb. CpenHee 3HaueHue MoneKymsapHO-
KMHeTHueckass Teopus.. Pacmpenenenne (Makcsesia)
MOJIEKYI 10 CcKOpocTsM. CTaTUCTUYECKOE OIMCAHUE
coctosHuss  @nykryauus KBaHTOBO  (MeXaHHYECKO)e
coctosinue BomnoBast pyHkums. CTaTUCTUYECKHIA XapaKTep
KBaHTOBOT'O OINHCaHUSA NpUpoAsl JlMHaMHU4yecKas TEOpHs.
Cratuctuueckass teopus. DyHIaMEHTalbHas  TEOPHUSL.
IIpumepsl  GyHIaMEHTAIbHBIX JAMHAMUYECKUX TEOpHil:
MEXaHMKa, D3JIEKTPOJUHAMMKA, TEPMOJAUHAMUKA, TEOpHUs
OTHOCHUTEIIBHOCTH, IBOJIIOLIMOHHAs Teopus Jlamapka,
Teopus XUMHYECKOTO CTPOCHHUSI. [Tpumepsl
(byHIaMEeHTaIbHBIX CTaTUCTUYECKUX TEOPUI:
MOJIEKYJISIPHO-KUHETHYECKAsl TEOPHsl, KBAHTOBAas MEXaHHMKa
U Jpyrue KBAaHTOBbIE TEOPHUH, OHBOJIOLMOHHAS TEOPHUS
HapBuHa, MOJIEKYJIsIpHAs reHETHKA. [TpunnMn
COOTBETCTBUS: CTaTUCTUYECKHE M JUHAMHYECKHE TEOPHH.
JluHaMuueckue TEOpHHM KakK NMPUOJIMKEHHE U YIPOLICHHE
00Jiee TOYHBIX CTATUCTHYECKUX TEOPHH.

4.3

KopnyckynsipHo-
BOJIHOBOM Iyallu3M.
CooTHomeHns
HEOIIPEIEIEHHOCTEN.

BonHoBbIe cBoiicTBa cBeTa: MHTepdepeHuus, audpaxius,
nonsipuzanuss  KopnyckynspHbie CBOMCTBa  CBeTa:
dbotodddexr. KopmyckymsipHO-BOTHOBOM JTyalu3M Kak
BceoOIee cBoiicTBo marepuu. [le bpoiinb: obmast uaes u
(dbopmyna CBSI3M MEXIYy UMITYJIbCOM YaCTHIIBI U €€ JUTMHOU
BONHBI. BonHOBBIE  cBoiicTBa wacTtui. Judpakmms
BJIEKTPOHOB.  DJIEKTPOHHBIM  MHMKPOCKOI.  MBICIIEHHBII
IKCIIEPUMEHT - «MHKpockon ['eiizenbepra». CooTHoOIIEHUE
HEONPENCNEHHOCTEH  KOOpAMHATA-UMIYJIbC  (CKOPOCTH).
CooTHOIIIEHHE  HEONpeeIeHHOCTEH SHEPTUs-BpeMsl.
COOTHOIIICHHUS] ~ HEONPEJICJIICHHOCTEH  KAaK  CJEACTBUE
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HEBO3MOYKHOCTH. HEBO3MYIIAIOIINX U3MEpEeHHUH.
CooTHOLICHNST ~ HEONpPEIENICHHOCTEH  Kak  pe3yibTaT
KBaHTOBBIX ¢urykTyanuii. DKCHepruMEeHTaIbHbIC
JI0Ka3aTeNbCTBA CIOXKHOM CTPYKTYpBl Bakyyma: 3(PQexT
Kasumupa, poxneHue 3IIeKTPOH-IO3UTPOHHBIX Tap B
IIEKTPUUECKOM II0JIE.

4.4

[Tpunimn
JIOTIOJTHUTEIILHOCTH.

KopnyckyisipHO-BOJIHOBOM Jlyau3M. [Tpunimn
JIONIOJIHUTEIPHOCTA B KBAaHTOBOM MexaHuke. M3MepeHue B
KBAaHTOBOM MEXAaHMKE KaK pe3yjibTaT B3aUMOJEHCTBHS
MHUKpPOOOBEKTa ¢  MakpompuOopoMm. HeBO3MOXHOCTH
HEBO3MYIIAIIINAX U3MEPEHHUI. Heotaenumocts
HaOmomaTenss OT HaOMoJaeMoro o0beKTa. Bo03MOXKHEIE
3HaueHUs  (QU3MYECKUX  BENUYMH:  JUCKPETHBIA WU
HEINpEPBIBHBIA CHEKTp. PU3NUECKUEe BEIMYMHBI, UMEIOLIUE
ONpENEJICHHOE  3HAaY€HHWEe B  JAHHOM  COCTOSIHUH.
Ousnyueckue BEIMYMHBI, HE HWMEIOIIHUE OIPEACIICHHOTO
3HAYEHHUS B JTAHHOM COCTOSIHHH. [Tpunuun
JOTIOTHUTELHOCTH B HIMPOKOM CMBICIIE Kak
HE00XO0IMMOCTh HECOBMECTUMBIX, HO
B3aUMOJIOTIOIHSIOIMX ~ TOYEK 3peHUs g  IOJHOTO
MMOHMMAaHUs PEMETa WIH IpoIecca.

4.5

3aKOHOMEPHOCTH
CaMOOpTraHU3aIHH.

Cunepreruka - teopus camoopranuzauuu. CuHepreTuka -
MEXIUCLHUIIIIMHAPHOE HaIpaBJICHUE UCCIIEJOBaHM.
Camoopranuzanuss (B NPUPOJHBIX M COLHUAIbHBIX
cucremax). Ilpumepsl camoopraHuzalMu B MpOCTEHIINX
CUCTEMAax: JIa3epHOE U3JIydeHHe, ssuerku benapa, peakuus
benoycosa-XKabotuHckoro, CIIUPAJIbHBIE BOJIHBI.
HepaBHoBecnas cuctema. [loToku (BemiectBa, 3HEpruw,
3apsiia ¥ T.4.) B HEpaBHOBECHBIX cucTeMax. Heobxomumblie
yCIIOBUS caMOOpraHu3aluu: HEPaBHOBECHOCTH U
HEJIMHENHOCTb. YIpaBiAromui mapaMmerp. Iloporossrit
xapakrep  (BHE3allHOCTb)  caMoOOpraHu3anuu.  Touka
Oudypkaum KaKk MOMEHT KpU3Uca, MOTEPU yCTOMUMBOCTH.
Poct  ¢uykryanumit  BOMM3M  TOukM  Oudypkamuu
(TeopeTnueckoe MOJOXKEHHE U NpuMepsbl). CTabumuzarus
GbaykTyanuit 3a Toukoil Oudypkanuu (MOPSIOK M3 Xaoca).
CuHXpoHM3alusl  4acTed  CUCTEMbl B pe3yjbTare
camoopranuzanuu. HeBO3MOXHOCTH TOYHOIO IPOrHO3a
Oyayiero 3a Toukoi 6udypkanuu. [ToHnxeHne sHTpONUH
CUCTEMBbI IpH camoopraHuzauuu. [loBbllIEHHE PHTPOMHUU
OKpY’Karolllel cpelpl IpU camoopraHuzanuu. [luccunanus
(paccessHMEe) DHEpPruM B  HEPABHOBECHOW  CHCTEME.
JuccunaruBHas cTpykTypa. KOHKypeHIus qUCCUIIaTHBHBIX
CTPYKTYp. YHHUBEPCAIbHBIA 3BOJIIONMOHU3M KaK Hay4yHas
IIporpaMMa COBPEMEHHOCTH, €ro nenu. IlpuHnumnel
YHUBEPCAJIBHOTO 3BOJIOLNMOHM3MA: - BCE CYILECTBYET B
pa3BUTHH; - OOBEKTHUBHOCTh M IMMO3HABAEMOCTbH IPOIECCOB
caMOOpraHu3alluy; - 3aKOHbl TPUPOABl KaK MPUHIUIIBI
oTOOpa JOMYCTHUMBIX COCTOSHHUH M3 BCEX MBICIMMBIX; -
(yHIlaMeHTallbHasE M HEYCTpaHHWMas poJib CIy4alHOCTH U
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HEONpEACNEHHOCTH; - pPa3BUTHE KaK YepeJOBaHHE
MEJIJICHHBIX KOJIMYECTBEHHBIX U OBICTPHIX KaYyeCTBEHHBIX
n3MeHeHu (Oudypkanmii); - HENpPeACKa3yeMOCTb IYTH
BBIXOJIa W3 TOYKH Oudypkanuu (Mpouuioe BIUSET Ha
Oyayuiee, HO HE OIpeAeNseT €ero); - YyCTONYHMBOCTh H
HaJIeKHOCTh MNPHUPOAHBIX CHUCTEM KakK pe3yjibTaT UX
MIOCTOSIHHOTO OOHOBJICHUS]; - KOJBOJIIOIMS pa3BUBAIOIICHCS
CHUCTEMBI M OKPY>KaroIIe CpeJibl.
Paznen 5 Kocmonornst. Kocmoronmsa. I'eosormueckass »BOIIOLMSL.
IBOJIIOIINOHHOE [Ipoucxoxnenre xu3Hu. bUONOrMYECKUN 3BOJIFOLUOHU3M.
ecTecTBO3HAHUE Hcropus xu3HM Ha 3emiie M METOJbl HMCCIEIOBAHMS
9BOJIIONMHU. | €eHeTHKA U HBOJIIOLUSL.
5.1 | Kocmomnorusi. Kocmonorus — Hayka 0 cTpo€HHH U 3BOJIIOLUK BeeneHHo.

OmHOPOTHOCTh W M30TPOMHOCTh BceeneHHOW B OOMBIIUX
macirradax. XUMHYECKUl cocTaB BceleHHONM — IaHHEBIE
CHEKTpaJbHOTO aHaimm3a. Mogenun  OecKOHEYHOM B
MPOCTPAHCTBE  CTaluoHapHOW BceneHHoit. DQdeKTs

oOuiel  TEoOpuM  OTHOCUTENIBHOCTH: -  HCKPUBJICHHE
IIPOCTPAHCTBAa BOJM3M TSDKEJBIX MAacC, - CYIIECTBOBAHUE
«UYEpHBIX JBIP», - TMOHATHE KPHUBHU3HBI IIPOCTPAHCTBA, -

IPaBUTALlMOHHBIE  BOJIHBI.  ['paBUTALlMOHHBIA  panuyc
(pamuyc chepst lBapummibaa). JAuHamMudeckass MOJENb
Bcenennoit  @puamana. OOHapyxeHHEe  KpacHOTro
CMEILIEHUs] JMHUM B CIEKTpax JAaJeKuX TalaKTHK, YTO C
nomombio  3ddekra Jlommepa o3HavaeT «paszderaHue
rajakTuk». Pacmupenue BcenenHoil u 3akoH Xa0OOuna.
Kocmonornueckas monens HecrauuoHapHod BceenenHoi
OliHmreiiHa-@puamMana. PaznuuHble cueHapuu pa3BUTHS
BceenenHoli:  OTKpbITas, NyJabCUpPYIOLIass W 3aKpbITas
Mozenu HBomouuu. [IpobGnema wu3MepeHus cpeaHei
mwiotHocth Bceenennoit. Teopust bonsmoro BspeiBa (I

I'amos). [Ipenckazanue TeMIepaTypbl (dhoHoBOTO
MHUKPOBOJHOBOTO U3Ty4YEHHS U OOHAPYKEHHUE PEITUKTOBOTO
¢dbona W3ITYYCHHUS. [Tpobnema KOCMOJIOTUYECKON

IIOCTOSIHHOW M oOleHKa Bo3pacta Bcenennou. M3mepenue
napamerpa Xab0m1a u 0OHApYKEHHE YIETbHOTO YCKOPEHHS
Hamero Mupa. HaOmiogarenbHbli  TecT Teopun  —
AQHU30TPOMNMS PEIIMKTOBOrO M3iaydeHus. Pasnuusble snoxu
Hamend BceneHHON: poOXACHUE MPOCTPAHCTBA-BPEMEHHU,
cTanusd UHQIAUUU, POXKJIEHUE BELIECTBA, POXKICHHE
n30bITKa OapHOHOB, 3JIEKTPOCHA0bIN (Da30BBIA MEpexof,
KBapKd U TJIFOOHBI — POXJECHHE MPOTOHOB M HEUTPOHOB,
NIEPBUYHBII  HYKJIEOCHHTE3, JOMUHUPOBAaHUE TEMHOU
MaTepuu,  peKkoMOMHAIMs  BoAOpoAa,  oOpa3oBaHME
KpynmHoMaciiTabHoil cTpykTypel Bceenennoil. OcHoBHbIE
HaOJto1aTeNNbHbIE TECThl TEOPHH: PaCHpPOCTPAHEHHOCTD
JIETKUX DJIEMEHTOB B KOCMOCE, MpoOjeMa CHUHTYJISIPHOTO
COCTOSIHMS, OTKpBITHE u HCCIe0BaHue
KpYIHOMACIITaOHOMH CTPYKTYpPBI Bcenennon,
rpaBUTallMOHHbIE JIMH3BL. [IpoOrema TeMHONl MarepuH.
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YcroitunBocTh  BceelleHHOW W aHTPOMHBIA  MPHUHIIKIL.
OyHIaMEHTAIbHBIE B3aUMOJICVCTBHUS 51 MHUPOBBIE
KOHCTAHTBI.

5.2

Kocmoronus.
T'eonmornueckas
SBOJIIOIH.

Kocmoronust —  paszgen  acTpOHOMMM, — HM3Yy4aroIIMi
IIPOUCXOXKIACHUE M DPA3BUTHE KOCMUYECKHX Tel U HX
CHCTEM. Oproaudeckas  TUIOTe3a,  I[1O3BOJIAIOLIAS

BOCCTAHOBUTh  UCTOPHIO  OTHEJIIBHOTO  OOBEKTa IO
HaOJIIOJICHUI0 MHOTUX OOBEKTOB, HAXOJSIIMXCS HA Pa3HBIX
JTamax SBOMIONMH. PacmpeseneHue 3Be3] MO CHEKTpaM H
ceeTuMocTsM (nuarpamma ['epummpynra — Peccena),
OTpaXkarolllasi MOJIEJIb 3BOJIOIUYU 3BE3/bl B 3aBUCUMOCTH OT
ee Maccel. CrHexkTpsl 3Be3J, OSHEPTUs 3Be3l. OTambl
o0pa3oBaHMs 3BE3/bl. JTalbl BOJIOLUHU 3BE3]l IPU Pa3HbBIX
maccax. ConHIle — 3Be3/la Halled IUIAHETHOW CHUCTEMBI.
Mopnens BHyTpeHHero crpoeHuss Conxna. Kowmruiekce
COJTHEYHOM aKTUBHOCTH. IIMKJIBI COJIHEYHOW aKTHBHOCTH,
MPU3HAKA YCHJICHUS COJHEYHOW aKTUBHOCTU U TPUYHHBI.
ConHeyHO€ WU3IIy4€HHE, COJIHEUHBI BETEpP, COJIHEYHO-
3eMHble CBsi3U. MarnutHele monss ConHIIa W TUIaHeT.
Ouenka Bo3pacta ConHia, 3emMiu U IIaHeT. [UmoTessl o
npoucxoxaennn ConHIla W miuaHeT: rumnote3a Kanra —
Jlannaca, rumotesa O.1O. IlImupara. Hama mmanera 3emis,
ee ¢opma, xuMuyeckuii coctaB. Marnutochepa 3emun,
CTPYKTypa MAarHUTHOTO IIOJISI, JBW)KCHHS MAaTrHUTHBIX
MoJitocoB.  BHyTpeHHune o0005104ku 3eMIId M METOJIBI
HCCIe0BaHUS ee IyOuH (ceiicmopasBeka).
DnexTpuueckoe — mone  3eMid,  AJEKTPOMAarHUTHBIC
BpalIeHUs B sipe 3eMJIM U TPOIECCHl HAa TTOBEPXHOCTH.
3eMHas Kopa W €€ HIBOJIONHS (TeoJOTHYecKass HCTOPHUS);
JlutocdepHbie TUIUTHI, TUTABAIONIME HA BEPXHEW MaHTUMU —
actenocgepe, Okeanndeckas U KOHTHHEHTaJbHasl 3€MHas
KOpa, CBS3b €€ DBOJIOIHMH C IBOJIIOIMEH >KUBOTO Ha HEM.
[Ipouieccel  camoopraHuzallid B TOPHBIX  MOPOJAX.
[Tpomneccrl B nanamadTHOM chepe. Mznydenne 3emin Kak
HarpeToro  Tena.  ODHTPONUUHBIM  OamaHc — 3emiu.
PaguoakTHBHOCTE Kak (akTop TEIIoBOro OamaHca 3eMild.
BosnukHoBenune oxeaHoB u atmocdepsl. [Ipomeccel B
OKeaHe © armocdepe Ha TpaHH Xaoca H TOpSJIKa.
ATMocdepa 3eMu, ee CTPYKTypa, XUMHUYECKUH COCTaB.
[IpoxoxaeHne COJIHEUYHOTO CBeTa depe3 aTMochepy
O30HOBBIN CIIOM M TPUUMHBI ero u3MeHeHus. Kimmar
3emsin,  OmpenesieMblii  MpoIleccaMu  TEII00OMEeHa,
BIarooOMeHa u IMPKyIsuu atmocdepsl. ['mapocdepa
3emitu, BoJia M JKU3HL. DpaKkTaibHas TEOMETPHS TPUPOIBI.
BoznukHOBeHHE OHOChEphl KaK pe3ynbTaT reoIoTUYeCcKOM
SBOJIIOIMN 3E€MJIH.

5.3

buonornueckuii
SBOJIIOIIHOHU3M.

DBoOJIOLIMS, ee  arpuOyThHI: CaMONPOU3BOJILHOCTb,
HeoOpaTUMOCTh, HaIpaBJICHHOCTD. buonoruueckas
SBONIOLMS.  OBOJIOLMOHHAs  KoHuenuus  Jlamapka.

Hapsunusm. Canpranrionu3Mm. CuHTeTHUYECKas TeOopHs
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sBoon.  MonekynspHas — sBoitouusa.  ['eHodoH.
DOnemMeHTapHas 3BOJIOLNUOHHASA CTPYKTypa — IOIIYJIALHS.
DJNeMEHTapHBIM HACIEICTBEHHBIH MaTepHall — TeHO(OH]T
MOMYJISIIMKU.  DJIEMEHTapHOE  SIBJICHHE  3BOJIOLUU  —
W3MEHEHHEe TeHO(OHAa MOMYNISUUH. DIeMEHTapHbIE
HBOJIIOIMOHHBIE  (PAKTOPBI:  MYTallMOHHBIA  TPOIIECC,
MOMYJISIIUOHHBIE BOJHBI, MU30JIALMSA, €CTECTBEHHBII 0TOOpP.
Boprba 3a cymectBoBanue. @opMbl 0TOOpA: JBHKYIIUH,
CTAOWIM3UPYIOIIHUMA, JTU3PYNTUBHBIA. MHKPOIBOJIONHS.
Makpossomonus. JluBepresuus.

5.4

Hctopuss  xuM3HM  Ha
3emiie u METO/IbI
HCCIIEIOBAHUS
SBOJIIOIUH.

NMeTpr NOHATHA O TEOJOTMYECKHX J3pax U Iepuojax.
Kpunro3oii, ¢anepo3oii. CBsi3p TpaHHI MEXAY 3paMH C
re0JOrM4eCKUMH M MaJIEOHTOJIOTHYECKUMH H3MEHEHUSIMHU.
Hekoropeie  BaxkHeimue apomMopdo3sl:  (HOTOCUHTES,
9yKapuoThl, = MHOTOKJETOYHbIe,  ckeneT.  OCHOBHBIE
TaKCOHOMUYECKHE  TPYIIbl PACTEeHUHl W >KUBOTHBIX U
MOCIIEZIOBATEIBLHOCTh HMX JBOJIOLUU: - MOJUIFOCKH- PHIObI-
3eMHOBO/IHBIE (aM(puOUM)- TpecMbIKAIONIHeCs (PENTHIINN )-
TITUIBI- MJIEKOTIUTAIOIIE- roJI0CEMEHHBIE-
MIOKPBITOCEMEHHbIE- 1IBETKOBbIE. [Ipokapuorsl. duiorexes.
Ontorene3. Anantanus. Apomopdos. Ilonstue o dope,
¢bayne. MeToabl UCCIETOBAHUS YBOJIOIMH: TTATICOHTOIOTHS
(uckomaemMble Tepexo/Hble (OPMBbI, MaICOHTOJIOTHYECKHE
pAabl, TOCIEN0BATEIbHOCTh MCKOMaeMbIX (opm). Meronbl
WCCIIEIOBaHMS 3BOJIOLUU: Ouoreorpadus (comocraBieHHe
BUJOBOTO COCTaBa C HCTOPUEN TEPPUTOPHUIA, OCTPOBHBIE
(dbopMbl, penuKkThl). MeToabl HCCIETOBaHHUS HSBOJIIOLHMHU:
Moponoruueckue Meroabl (YCTAaHOBJIEHUE CBS3H MEXITY
CXOJ/ICTBOM CTPOEHHS U POJACTBOM CPaBHMBAEMBIX (HOpM,
pyIUMEHTapHbIE OpraHsl, aTaBU3MBlI). MeTtobl
UCCIIEZIOBAHMST DBOJIIOLIMU: 3MOPHUOJIIOTUYECKHE METObI
(3apoabIlIeBOE  CXOACTBO, MPUHIUI  PEKAMUTYJISAILUN).
MeTtopl UcCiIeN0BaHMsI IBOJIIOLIMNA: TEHETUYECKUE METOIBI,
METOJIbl OMOXMMHUHU M MOJEKYJISIPHONH OMOJIOTHH, METOJbI
MOJIETTUPOBAHUS, SKOJOTUYECKHE METO/IBI.

5.5

T'enHeTnka 1 3BOJTIONUS.

I'enetuka. I'en. Amnens. XpomocoMmsl. I'enoM. I'enorwum.

deHoTHI. CBolicTBa ~ TEHETHYECKOTO  MaTepuana:
JTUCKPETHOCT, HEIPEPBHIBHOCTH, JIMHEIHOCTB,
OTHOCHUTEJIbHAS CTaOMIIBHOCTb. N3MeHUnBOCTD:
Haclieayemast (reHoTUNIMYECKAS, MyTallMOHHAs).
N3MeHunBOCTD: HeHacieayeMas (penoTunuyeckas,

MoaudukanuonHas). Myrarennsle (aktopbl. [IpuunHbI
mytrauuid. CsoiictBa MyTtanuil. Ponp  Myraumii B
SBOJIIOLIMOHHOM  Tpouecce. [lonmynsanuonHass TeHETHKA.
I'enernueckue XapaKTEPUCTUKU HOIYJIALIAN:
HACJICICTBEHHAs reTeporeHHoCTh. | 'eHeTnueckue
XapaKTEpUCTUKU TONYJSALUN: BHYTPEHHEE T'€HETUUYECKOE
eAUHCTBO. ['eHeTHueckue XapakTEPUCTUKH MOIMYJIALNU:
JUHAMHYECKOE PABHOBECUE OTIEJIbHBIX TEHOTHUIIOB.

Paznen 6 buochepa u

Oxocuctembl.  buocdepa. YemoBek B Oumocdepe.
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YCJO0BCK

['1106abHBIN SKOJOTUYECKUIA KPHU3HC.

6.1

OKOCHUCTEMBI.

[lonatue »KOCHUCTEMBI. DJIEMEHTHI 3KOCHUCTeM (OHOTOII,
OHOLIEHO3). buotnueckas ~ cTpykTypa = SKOCHCTEM:
MIPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI. BHUIIbI IPUPOIHBIX
skocucteM (03epo, Jiec, TMYCTbIHS, TYyHIApa, OKeaH,
o6uocdepa). Ilumessie (Tpoduyeckue) nenu, MUPAMUIBL.
DHepreTuyeckue IMOTOKHM B  JKOCHCTEMaxX, IMPaBUIIO
10%3xkonornueckue daxTopsI: OouoTHyecKue u
abuornueckue  (GaKTOpbl, AHTPONOTEHHBIE  (AKTOPBI
@®opMbl  OMOTHYECKUX  OTHOIICHHH  (XHUIIHHUK-KEPTBa,
napasuTusM, Heitpanusm). [lpemensl  TollepaHTHOCTH.
Cpena oOuTaHMs U SKOJIOTUYECKAasi HUIIIA.

6.2

buocdepa.

buocdepa. BemiectBo: KMBOe, KOCHOE, OWOTEHHOE.
I'eoxumudeckne (QyHKIMU KUBOTO BEIIECTBA: - ra3oBas -
KOHIICHTPALIMOHHAs- JCCTPYKTUBHASI- CPEN000pasyrolas-
JHEPreTHYCCKas. buorennas MUTpAs aTOMOB
XUMHAYECKHX JJIEMEHTOB. BHOT€OXMMHYECKUE MPUHITUIIBI
MUTpAIMU: CTPEMJICHHE K MAaKCHMYMYy TIPOSIBICHHS.
buoreoxumuueckue TNPUHIUIBI MHTPALUU:  SBOJIOUS
BHJIOB, YBEIUYHBAIOIINX OMOTCHHYIO MHTpAIHio. BiusHue
KOCMHUYECKUX (aKTOpOB Ha Ouochepy: paauaroHHBIN
¢oH, MarHuTHOE TMoONe, (POHOBOE W3ITYYCHHE, COJTHCUHO-
3EMHBIC CBSI3H (TCIIMOOMOIIOTHS ).

6.3

UYenosek B bmocdepe.

Antponorenes. [laieontonorus. Ilpumarel. AHTPONIOHUIBL.
UYenosek ymensiii(Homo habilis), UenoBek npsmoxoasiiuit
(Homo erectus), Yemoex pa3ymusni (Homo sapiens),
Heanpepranbupsl. AnbTpynsm. Heonutuyeckasi peBomIOIMS.
DKOJOTUYECKHE MOCIEICTBUS HEOTUTHUECKON PEBOIIOIUH.
KosBomonust. Oxosorndyeckuili craryc uenoBeka. Pacel u
pacoreHe3. Bo3MOHbIE MyTH 3BOJIOLMHU 4YelloBEeKa. Poib
COLIMAJIBHBIX M OMOJIOTMYECKHUX 3BOTIOLMOHHBIX (haKTOPOB.

6.4

I'nmoOanpHBIH
9KOJIOTHUECKUN KPUBHC.

3arps3HeHHe  OKpyXKaromed cpeapl  (MHTPEAMEHTHOE,
¢usnyeckoe, AecTpykTuBHOE). MHAMKATOPHI IT100AIBHOTO
9KOJIOTMUECKOT0  KpHU3uca: - TapHUKOBBIA  3QeKT-
UCTOIIEHHWE O30HOBOIO  CJIOS- Jerpajanus JIECHBIX,
3€MeJbHBIX, BOJIHBIX pecypcoB- CHIDKEHHE
O6uopazHooOpasus. IlonsTe Hoocdepbl Kak 3Tama
pa3BuTHg Ouocdepbl NpHU PpasyMHOM pEryIHMpOBaHUU
OTHOILLICHUN YeJIOBeKa W IMPHPOJbl YCTOMYMBOE pa3BUTHE
KaKk KOMIIPOMHCC MEXIy CTPEMJICHHEM YeIIOBEUECTBA
YIOBJIETBOPSTh CBOM TOTPEOHOCTH U HEOOXOJUMOCTHIO
coxpaHeHus 6nocdepsl! 11 Oy TyIuX MOKOJIECHUH.

Temwi

npaKmuQQCKMX/CeMuHClpCKUX 3aHAMUL

1

Hayka kak nporuecc
no3Hauus. Jloruka u
3aKOHOMEPHOCTH
pa3BUTHS HAYKU.

Hayka xak nponecc no3nanusa. Hayunsii meron. Hayka B
cucreme COBPEMEHHOMN KYJIBTYpBIL. Jloruka 51
3aKOHOMEPHOCTH  pa3BUTUs  HAYKM  Ha  I[pUMeEpe
€CTECTBEHHBIX HAYK.

Pa3Burtue HayyHo-
UCCIIEI0BATEIbCKUX
IporpamMM U KapTUH

CraHOBIEHME W pa3BUTHE HAYYHOW pPALMOHAIBHOCTH B
Hpesneit I'penun. DBomronust Hayku B CpelnHue Beka U B
snoxy Bospoxnenus. EcTecTBeHHO-Hay4yHblE KapTHHBI




Ne HaunmenoBanmue
Conepxanue

n/n | pasaena IMCHMILINHBI
MHpa. MHpa.

3 Konuennun Kpusuc xmaccuueckoit ¢usukn B KoHIe 19 Beka u
MPOCTPaHCTBA U Bo3HUKHOBeHHE CTO. DBomromnus ecTeCTBEHHOHAYYHBIX
BPEMEHHU B COBPEMEHHOM | MPOCTPAHCTBEHHO - BPEMEHHBIX MPEACTABICHUN O MHpE.
€CTECTBO3HAHUH. [IpocTpaHcTBO M BpemMsi B CBET€ CHEUUAIBHOM TEOPUH

OoTHOcUTENbHOCTH  A.  DiHmreiina.  EguHcTBO M
MHOroo0pas3ue CBOWCTB MPOCTPAHCTBA U BPEMEHHU.

4 Meramup: coBpeMeHHbIe | TeopeTnueckue MpeacTaBIeHUsT 00 3BOJIONUU 3BE3], UX
acTpoduznyecKue u BO3HUKHOBEHUHU, pa3BuTUM U  rubenu.  PasButue
KOCMOJIOTUYECKHUE npeacrabieHuii o Bceenennoi.  Kocmosiormueckue
KOHIIEIIIHH. KOHLenMU HSBoaonnu Bceenennoil. Mozaens bosbmioro

B3pbiBa. AHTPONHBIN OPHUHLHUIIL.

5 Konr1emnmmn kxBaHTOBOH Poxnenne u pa3BUTHE NPEACTaBICHUM O KBaHTaX.

MEXaHUKH. KoprnyCkyssipHO-BOJIHOBOM ~ IyaJlu3M B COBPEMEHHOM
¢usuke. KoHrenuuu KBaHTOBOW MEXaHUKH U KBAaHTOBO -
MEXaHWYeCKas KapTUHa MUpa. JJIEeMEHTapHbIC YACTHUIIbI KaK
TIIyOUHHBIN YPOBEHb OPraHU3aIi MATEPHH.

6 OBOJIIOLMOHHO- OT TepMOAMHAMUKM W CTAaTUCTHUYECKOW (U3MKH K
CUHEpreTuyecKas cuHepretuke. CuHepreTuka Kak HOBOE€ MHUPOINOHHMMAHHE.
napajgurma. Cunepreruyeckas HAy4YHO — HCCIIeI0BATENIbCKas

nporpamma. OCHOBBI CUCTEMHOIO TIOJIX0/1a: ONPEACIICHHE U
BAKHEWIINE TUIBI cucTeM. IIpomeccsl camoopranu3anuu 1
BOKHEWIIME  MOHATHS  cuHepretuku.  [lpuioxxkeHus
CHUHEPTeTUKHU B PA3JIMYHBIX 00JIACTIX €CTECTBO3ZHAHUSI.

T ‘eMbl 1AO0PAMOPHLIX 3aHAMUL (He NPedyCMOmpeHbl)

5 IlepeyeHb y4eOHO-METOAUYECKOr0 OOecHmeYeHUsl IJIsi CAMOCTOATEIbHON PadoThl
00yYaKOIIUXCS M0 TUCHHILINHE

1. lep6axoBa, H.A. buonmornueckas kaptuHa mupa: metoa. nmocodue / H.A. IllepbGakona. -
benoso: BUD KemI'Y, 2008.— 52 c.

2. lllepbakoBa, H.A. Hayka. Hayunsiii meton. MicTopus ecTecTBO3HAHUS: METO/. ITOCOOHE /
H.A. Hlep6axosa. - benoso: BU® KemI'Y, 2008. — 60 c.

3. lepbakoBa, H.A. Konmenmuu coBpeMeHHOro ectecTBo3HaHUS. COOpPHHK TECTOBBIX
MmatepHaioB: MeTo. nocooue / H.A. Illep6akoga. - benoso: BU® KemI'V, 2008.— Y. 2. - 28 c.

4. Ilep6akoBa, H.A. Konmenmuu coBpeMeHHOTO ecTecTBO3HaHUs. KoOHTposbHO-
U3MepUTeNbHbIe MaTepuaisl: Metol. nocodue / H.A. lllep6akosa. - bernoso: BU® KemI'VY, 2009. —
Y.1.-52c.

5. IHlepb6akoBa, H.A. KoHueniuu CcOBpEMEHHOT0 ecTecTBO3HaHMs. KOHTpOJIBHO-
M3MepuTeNbHble MaTepuanbl: MeTol. mocodue / H.A. Illepbakosa. - benoso: BU® KemI'Y, 2009. —
Y.2.-56c¢.

6. IllepOakoBa, H.A. ®usmndeckas kaptuHa mupa: meton. nmocodme / H.A. IllepOakora. -
Benoso: BU® KemI'V, 2009.— 60 c.

7. llepbakoBa, H.A. BapuanTsl 3aganuii KOHTPOJIbHOW paboTe Mo y4eOHOH NUCHUIUINHE
«KoHnenuun coBpeMEHHOI0 €CTECTBO3HAHUS» Il CTYAEHTOB 3a04HON (hOpMBbI 00y4YeHHs /COCT.
H.A. Illep6akoBa.- benoBo: benosckuii mncturyr (punuan) KemepoBCkoro rocynapcTBeHHOIO
yHuBepcureta, 2008. — 52 c.



8. Illep6akoBa, H.A. KocMonmornueckue M KOCMOTOHHYECKHE KOHIEMIIUU: METOJUYECKOE
nocobue no aucnuiuinae «KoHmenmun coBpeMeHHOro ectecTBo3HaHus» / cocT. lllepbakoBa H.A..-
benoBo: benoBckuit uactutTyT (Pruman) KemepoBckoro rocymapcTBeHHOro yamBepcurera, 2008.
36 c.

9. IllepbakoBa, H.A. Meroauueckue yka3aHHs 1O BBIIOJHEHHUIO KOHTPOJIBHOW paboTe mo
yuebHoi aucuurinHe «KoHLenuuu COBPEMEHHOTO0 €CTECTBO3HAHMS» [UIsl CTYAEHTOB 3a04YHOMN
dopmbr  oOyuenust /coct. H.A. IllepbakoBa.- benoBo: benoBckuii wuHCTUTYT ((bumuan)
KemepoBckoro rocynapcrsennoro ynupepcurera, 2008. - 36¢.

10. Ilep6akoa, H.A. Ilmanel ceMuHapckux 3aHATHH mo auctumuinHe «KoHienuu
COBPEMEHHOTO €CTECTBO3HAHUS» IS CTYACHTOB OYHOM (popmbl 00yueHus crenuanbHocTH 080502
«OKOHOMHKA W yIpaBlIeHHWE Ha mpeanpusatum». Metogmueckoe mocodue / H.A. Ilepbakosa. -
benoBo: benosckuii nuctuTyT (hunmuan) KemepoBckoro rocymapctBeHHoro yausepcurera, 2008. -
48c.

11. Ilep6akoBa, H.A. PabGowas TeTpanp cryaeHTa 1o aucHuiuimHe «KoHIenmum
coBpemeHnHoro ectectBozHanus» /Coct. H.A. IllepbakoBa. - bemnoBo: benoBckuii MHCTUTYT
(pummar) KemepoBckoro rocynapctBeHHOro yuuBepceurera, 2008. - 48c.

12. [lep6akoBa, H.A. TonkoBblii cioBaph: OT A 10 M: MeTogudeckoe mocodomue Mo
mucruminae «KoHmenuuu coBpeMeHHoOro ecrtectBo3Hanus» / coct. H.A. Illepbakosa.- benoo:
benosckuit uacTUTYT ((rman) KemepoBckoro rocyaapcTBeHHOTO yHEBepcuTera, 2008. - 52c.

13. Illep6akoBa, H.A. TonkoBsii cioBaps: or H mo f: merommyeckoe mnocobue 10
mucnuuinHe «KoHnenmuu coBpeMeHHOTo ectectBo3Hanus» / coct. H.A. Illep6akoBa.- bemnoso:
benosckuit uncturyt (dunuan) KemepoBckoro rocynapctBeHHOro yuusepcuteta, 2008. - 44c.

14. Komnekus HayYHO-TIOMYJISIPHBIX BUACO(DHUIBMOB Ha JOCTYIHBIX 00pa30BaTEIIbHBIX

pecypcax.

6 @DoHA OIEHOYHBIX CpPeICTB /Ui TMPOBedEeHHUS] TMPOMEKYTOYHOW AaTTecTaluu
o0yyarommxcsi o JMCHUIINHE

6.1 ITacnopT hoHIAa OLIEHOYHBIX CPEACTB MO JUCHUIIIHHE

Ne | Koutponupyemsie  pasnensl  (temsl) | Koa HAaVMEHOBAaHUE OLIEHOYHOT' O
1/ | JACIUILUIUHBI KOHTPOJIU | CpE/ICTBA
n | (pe3yapTaThl MO pa3jesam) pyeMon
KOMIIETEH
uun  (uam
e€ JyacTn)
1. | Pasmen 1 DOBomrorus Hayunoro meroga u | OK-2,6 | rect, ompoc, 3ader, Kefic-
€CTECTBEHHOHAYYHOW KapTUHBI MUPA. 3aJlaHusl, KOHTPOIIbHAs paboTa
2. | Pazmen 2  IlIpoctpaHcTBO,  Bpewms, TECT, OINpoCc, 3ader, Keiic-
CUMMETPHSL. 3aJlaHusl, KOHTPOJIbHAs paboTa
3. | Pazgen 3 CTpykTypHBIE YpOBHU H TECT, OINpoCc, 3ader, Keiic-
CUCTEMHas OpraHu3aIlvs MaTePUH. 3aJlaHusl, KOHTPOJIbHAs paboTa
4. | Pazgen 4 Ilopsagok u OecnopsgoKk B TECT, OIpOC, 3aueT, KeHc-
MIPUPOJIC. 3aJIaHusl, KOHTPOJIbHAS paboTa
5. | Pasmen 5 DBOIIOIIMOHHOE TECT, OIpPOC, 3ayeT, Keuc-
€CTECTBO3HAHUE. 3aJIaHusl, KOHTPOJIbHAS paboTa
6. | Pasmen 6 buocdepa u yenoBexk. TECT, OIpOC, 3aueT, KeHc-
3a/IaHMs], KOHTPOJIbHAsS paboTa




6.2 TunoBbie KOHTPOJIbHbIE 32IaHUS WJIH MHbIE MATEPHAJIbI

6.2.1 3auer

a) THUIIOBBIC BOIPOCHI - 0Opasell
1. EcrecTBeHHOHay4YHasi U TyMaHUTapHask KyJIbTypbl MUpA.
. Hatypdunocodckas u HayuHast KapTUHBI MHUpa.
. [IpuHIMITBI CUMMETPHUH, 3aKOHBI COXPaHEHUSI.
. DBOJIIOIUS TIPEJCTABICHUN O IPOCTPAHCTBE U BPEMEHH.
. CneriuanbHasi TeOpusi OTHOCUTEIILHOCTH.
. O61mas Teopusi OTHOCUTEIHLHOCTH.
. Bcenennast B pa3HbIX Macmirabax: MUKpPO-, MAKpO-, METaMHUPBI.
. CucreMHbIe YpOBHU OpraHU3AIMH MaTEPUH.
9. CTpyKTYpBl MUKPOMHUPA.
10. X¥Mu4YeCcKre CUCTEMBI.
11. luHaMuYecKue U CTATUCTUUYECKHUE 3aKOHOMEPHOCTHU B MPUPO/IE.
12. KoHLlenuy KBaHTOBOM MEXAHUKH.
13. IlpuHuun Bo3pacTaHus SHTPOIHH.
14. 3akoHOMEpHOCTH camoopranu3aiuu. [[puHIUn YHUBEPCATbHOTO SBOIIOIMOHU3MA.
15. Kocmomnorusi, o01iasi KOCMOTOHMS, MPOUcXoxaeHrue COTHEUHON CUCTEMBI.
16. I'eonornueckas 3BOJIOLIHS.
17. icropust )ku3HU Ha 3eMJie U METO]Ibl UCCIIEI0BAaHUS IBOJIIOLINU.
18. DBOIONHUS JKUBBIX CUCTEM.
19. buocdepa. Uenosek B 6uochepe.
20. I'moGanpHBI AKOJOTUYCCKUN KPU3HC.

03N L KW

0) KpHUTEepUU OLIEHUBAHUS KOMIETCHLIUHN (Pe3yIbTaToB)

OrneHKa «3a4TEHO» BBICTABIICTCS CTYJCHTY, €CJIM BOIIPOCHI PACKPBITHI, U3JI0XKECHBI JIOTHYHO,
0e3 CyYIIeCTBEHHBIX OIIMOOK, MOKAa3aHO yMEHHE WILTIOCTPUPOBATh TEOPETUUYECKUE TMOJIOKEHUS
KOHKPETHBIMH TPUMEpPaMH, MPOJEMOHCTPUPOBAHO YCBOCHHE paHEe W3yYECHHBIX BOIPOCOB,
c(OPMUPOBAHHOCTh ~ KOMIIETEHIUH, YCTONYMBOCTh HCIOJB3YEMBIX YMEHHH U  HaBBIKOB.
JonyckatoTcs He3HauuTeNlbHbIe OMMOKK. OO0s3aTeTbHBIM  YCIOBUEM BBICTABIICHHOW OIEHKH
SBIIIETCS TPaBWJIbHAS pedb B OBICTPOM HIIM YMEPEHHOM Temre. J[OMOTHUTENbHBIM YCIOBHEM
MOJTYYEHUS OLEHKH «3aUTEHO0» MOTYT CTAaTh XOPOIIME yCIIEXH MPHU BBITTOJHEHUN CaMOCTOSATEIILHOM
U KOHTPOJBHHOU paboThl, cUCTeMaTHYeCcKas akTUBHAs paboTa Ha MpakTUYeCKHuX 3aHATHsIX. Kpome
TOTO, TPEANOJaraeTcs WHANBHAYAIBHBIM TOJIXOJ K  OICHHBAHHUIO  TIOJTOTOBIICHHOCTH
oOyJaromierocsi Mo KpUTEPHUSIM COOTBETCTBUS 3aJad€ MOAYJISI U OCBOCHHBIM KOMIIETCHIIUSM, U
COTJIACHO UMECIOIIMMCS B 00pa30BaTEIbHON OpPTaHU3aIlMA HOPMATUBHBIM JIOKYMEHTaM.

OrneHka «He 3a4T€HO» BBICTABISETCS CTYIAEHTY, KOTOPHIM He crpaBuics ¢ 50% BompocoB u
3alaHuii OwiieTa, B OTBETaX HA JPYTHE BOIMPOCHI JIOMYCTHJI CYIIECTBEHHBbIC ommoOku. He moxker
OTBETUTh Ha JIOMOJHUTENIbHbIE BOMPOCHL, MPEANIOKEHHbIE TpernoaaBareneM. llemocTHoro
MIPEJICTABJICHHUS O B3aUMOCBS3X, KOMIIOHCHTAX, 3TallaX Pa3BUTHS €CTECTBO3HAHUS Y CTYJCHTA HET.
OrneHuBaeTCsl Ka4eCTBO YCTHOM M MHUCHMEHHOM pedM, KaK M MPU BHICTABICHUU TOJOKUTEIBHON
OLICHKH.

B) OIMMCAHUC IIKaJIbl OICHUBAHUA OTBETOB CTYJCHTOB HA 3a4€Tax:
3HaHusg CTYACHTOB Ha 3a4YCTC OLICHUBAIOTCH IO IMKAJIC: «3aUTCHO», «HC 3aYTCHO».



6.2.2 DBaHK TecTOBBIX 3aaHUH

a) THIIOBBIE TECTOBBIC 3aMaHus (00paserr)

Tecr 1

3ananue 1. B MexaHnueckoil KapTHHE MUpPA pacCMaTPUBAIOT. . .

1. rpaBUTAlIMOHHOE U 3JEKTPOMAarHUTHOE B3aUMOJICHCTBUS. 2. TATOTEHUE, JIEKTPOMArHuTHOE U
ciaboe B3aUMOJIEHCTBUSA. 3. TPaBUTALIMOHHOE, IEKTPOMArHUTHOE U CUJIBHOE B3aUMOJEHCTBUS. 4.
€/IMHCTBEHHBIM TUI B3aUMOIEHCTBHSI — TATOTEHHUE.

3ananue 2. (Heckoibko oTBeToB). CormacHo yrtBepxkaeHusM W. HprooroHa, mpocTpaHCTBO
ObIBaeT: 1. HEOJHOPOAHO U AHU3OTPOIHO. 2. TOJIBKO OTHOCUTEIBHOE U €ro CBOMCTBA 3aBUCST OT
HAJIMYMS WIA OTCYTCTBUSI B HEM MaTepHUaIbHBIX OOBEKTOB. 3. OJHOPOAHO M HU30TPOIHO. 4.
a0COJIIOTHO K 4YeMy Obl TO HU OBLJIO BHEIIHEMY, OCTAETCs BCET/1a OJUHAKOBBIM U HETOABM)KHBIM.

3ananue 3. OcoOCHHBIN cOCTaB COBPEMEHHOM atMocepbl 3eMild, B OTJIMYHE OT JAPYTUX IIaHET
3€MHOM I'pyIIbl, O0YCIIOBJIEH. . .

1. paccrosiHueM 3emnu ot CosiHLA. 2. XUMHUYECKUM CTPOEHHEM IUIAHETHI. 3. NEATEIbHOCTBIO
KHUBBIX OPraHU3MOB. 4. F€0JOIMYECKUM CTPOCHHUEM IJIAaHETHI.

3ananue 4. CiocoboM CyIIeCTBOBaHUSI MAaTEPUU SIBIISIETCA ...

1. BemiecTBeHHBIE YacTHIBI M (u3MYeckHe Nojs. 2. JOBH)KEHHE U B3auMojeicTtBue. 3.
IPOCTPAHCTBO U BpeMs. 4. HH(POpMaIUsI U CO3HAHUE.

3aganue 5. Bceskuil mponecc M3MEHEHHs, BCSAKOE B3aUMOJCHCTBHE, Pa3BepTHIBAIOLICECS B
IPOCTPAHCTBE M BO BPEMEHH, HAa3bIBACTCH ...

1. nmpeBpaiieHreM. 2. IEPEeMEHOM. 3. IBIKCHUEM. 4. TIEPEMEIIICHUEM.

Tect 2

1.SIBnsieTcst MM CHCTEMAaTH3MPOBAHHOCTh HH(OPMAIK XapaKTePHBbIM NMPU3HAKOM HAYYIHOTO
3HaHUSA?

1.J1a

2.Her

3. BepHo u To, U apyroe

2. Kak Ha3bIBaeTcs METOJ SMIIMPUYECKOrO IMO3HAHUS, NPU KOTOPOM H3ydyaeMoe SIBIECHUE
CTaBHUTCS B 0COOBIE, CTICIU(UICCKIE H BapbUPyEMBbIC YCIOBUS?

1. n3mepenue

2. BKCTIEPUMEHT

3. HaOmoieHue

4. npyroe

3. I3MeHeHune KoaM4ecTBa IBUKEHUS NPONOPLMOHAIBHO NPUIOKEHHON IBIKYILIEH cuie U
IIPOMCXOAMT IO HAIPABICHHUIO TOW MPAMOM, ITO0 KOTOPOH 3Ta cuia aercTByer. Kak Ha3pIBaeTcs 3TOT
3aK0H?

1. BTOpOI1 3ak0oH HproTOHA

2. 3aKOH MHEPLMH

3. IPUHILIUIT OTHOCUTENIBHOCTH

4. 3aKOH BCEMHPHOTO TATOTEHUS

4. HeroToH nucan: «AOCOJIIOTHOE UCTUHHOE WJIM MaTeMaTU4YeCcKoe BpeMsl caMo 1o ce0e U B
CHIIy CBOEH BHYTPEHHEW MPHUPO/bI TEUET OJIMHAKOBO, OE30THOCUTENBHO K YEMY-JINOO BHEUIHEMY U
MHa4e 30BETCS JINTENbHOCTBIO...» MMeeT au abCoONOTHOE BpeMs OTHOIIEHHWE K KaKUM-JIHOO
coOBITHAM?

1.1a

2.Her

3. BepHo u To, 1 1pyroe

5. Kakoe 3HaueHWe A1 CTAHOBJIEHHS KJIACCHUUYECKOM MEXAHMKM HMENO HCIIOJIb30BAHUE
b depeHIMaTBEHOTO U MHTETPAIbHOTO MCUKCIICHHH, annapaTa MaTeMaTHYecKoro aHaan3a’?

1. OHO NO3BOJIAJIO JIETYE MPOU3BOANUTD BBIUNCIICHHUS



2. OHO TO3BOJIWJIO pPa3BUTh 3aKOHBI HpIOTOHA 1O YpoBHS (yHIaMEHTAIbHONW HAyYHOMH
TEOpUN

3. HE UMeeT 3HAYCHUS

4. npyroe

6. [IpumeHsieTcs 11 KBaHTOBAsi MEXaHUKA JJIs1 ONIMCAHUS MAaKPOCKOIINYECKUX SBJICHUI?

1.11a

2.Her

0) KpuTepuu OLICHUBAHUS KOMIIETCHIINH (pe3yIbTaTOB)

TectupoBanue CTYACHTOB MPOBOJUTCS Kak B OOydYalmeM peXHMe, TaK U B PEKUME
caMOKOHTpoJIs. TecToBbIe 3a/aHusl — 3a4ETHBINA TECT MO Kaxaomy Moaynro. [lepseri momyns — 1
paznen, BTOpod Moayib — 2, 3,4 pa3zaensl, TpeTuit Moaysb — 5,6 pa3zaeinsl. BoinonHenune 3ananuit
KOHTPOJIMPYETCSl TPEIoJaBaTeieM P MOMOIIM KOHTPOJIUPYIOMIEH TeCTUPYIOMIEH MporpaMMbl 1
orieHuBarTCs 1o mkaine ot 0 o 100 6amwos.

B) OIMKMCaHUEC MIKAJIbl OLICHUBAHUA

TecT cumTaeTcss MPONACHHBIM, €CIM OOYYAIOIIMICS TMOJydaeT pe3yiapTaT He MmeHee 75 %
MPOLIEHTOB.

6.2.3 Keiic-3aianus

a) THIIOBOE 33JIaHuE - o0pa3ell

Keiic-3ananus: Keiic 1 3amaua 1

Ecnu npencraButh, uro BeeneHHas CymiecTBYeT OJIMH JISHb, TO YEIOBEK MOSBUIICS Ha 3eMIie
BCEro mapy cexkyHj Hazan. [loatomy, HaGmrogas He6O, MbI BUJIMM MTHOBEHHBIN CHUMOK, 3aCTHIBILIECE
¢doro BceneHHOW B OJMH U3 MOMEHTOB €€ JBOJIOIUH. TeM He MeHee, ¥ Mo 3TOMY (OTO MOXKHO
MHOT'O€ CKa3aTh HE TOJBKO O TOM, YTO €CTh BO BcelleHHO# ceifuac, HO U O TOM, 4TO IPOUCXOIIIIO B
Hell paHee, a Takke o ee Oynymeil cynpOe. J[Ba cambIx sipkux o0beKkTa Ha AaHHOH (oTorpaduu,
CICIIAaHHOM C TTIOMOIIBIO TeJIECKOTMa, — 3TO ...

BapuaHTh! 0TBETOB:

1 FOnutep u ero cnytHuk ["anumen

2 nama ["anakTuka u ee cnytHuk bonbiioe MarennanoBo obiako
3 3Be37JHOE CKOIUICHHE U KOMETa

4 ConneuyHas cucrema




0) KPUTEPUU OLICHUBAHUS KOMIIETCHIINI (pe3yIbTaTOB)
[TpousBoauTCs KCTIepTHAs OlleHKa (Ha0IroIeHre) paboThl OOYJAIOIIMXCSI B MUKPOTPYIITIEe HA
COOTBETCTBUE pe3ynbTaToB ocBoeHuss OOI miaHupyeMbIM MMOKa3aTessaM pe3yIbTaToB O0yUeHUSI.

B) ONHUCaHUE MIKAIbl OICHUBAHUS

[IponyktuBHas TBopUeckas padota oreHuBaercs o 100-6amnpHo# mkane ot 80-100 6amios,
UCTIOJIHUTEINIbCKast paboTa oriennBaercs ot 60 10 79 6ansos, paboTa Ha HU3KOM YPOBHE aKTHUBHOCTHU
onenuBaercs oT 40 mo 59 0awioB.

6.2.4 Bonpocsl 151 onipoca

a) THIIOBBIC 3a/1aHUs (BOPOCHI) - 0Opasely

1. Kakas Hayka J€XUT B OCHOBE €CTECTBEHHOHAaydyHOTo mojaxona u mouyemy? Kak
MEHSJIOCh TMPEJACTABICHUE O €€ pOoJu B ecrecTBo3HaHuU? YTo mnoHuMaeTrcss m1oa "TOUYHBIM
ecrecTBO3HaHueM"?

2. Uem ommmuaetcst moaxoa Hayku HoBoro Bpemenu ot Hatypdumiocodckoro ? Kakue
Tpaauuuu Hayku XV 11 Beka COXpaHWIUCH 10 HAIIUX JHEH W KaKOBO OTHOIIEHHE K HUM B Pa3HBIX
Hay4yHbIX 0o0nacTax.?

3. B uem 3HayeHMe M COAEpKAHME IIEPEXOAA OT TIEOLCHTPUYECKOM K
TeITMOLIEHTPUIECKOH cucteme mupa? Kakue HaydHbIE TaHHBIE CITOCOOCTBOBAIIU 3TOMY?

4. Kakue MeXIucUuIUIMHApHBIE HayKU B €CTECTBO3HAHMU BaM u3BecTHBI? [locTpoiite
JIOTHUYECKYIO CXEMY B3aMMOJICUCTBUS U UEPAPXUU ECTECTBEHHBIX HAYK.

S. CocraBbpTe CX€My CTPYKTYPBl HAyKU KaK CUCTEMbI 3HAHUM U NIPOJIEMOHCTPUPYITE HA
HEl OTHOILIEHHUS €CTECTBO3HAHUS C OOIIECTBOM, 9KOHOMHKOM, COLMOJIOTHEN, MAaTeMaTHUKOM U TIp.

6. [TosicuuTe poab MaTEMaTUKHU U MOJIEIIMPOBAHUS B €CTECTBO3HAHUU.

7. Kakne MeTonpl ecTecTBO3HAHMS SBIAIOTCS OOMIMMHU JUIS pa3HBIX HAyK MU Kakue
cneunpuyeckumu? IloscHUTE OTHOLICHUSI €CTECTBO3HAHMS K (PUIIOCO(UU U PESTUTHH.

8. IlosicHuTe nOHATHE HAy4yHOM peBomound. IlpuBenure mnpuMepbl Hay4yHOU
PEBOIOIMU B HU3UKE.

9. [Tosicuure cTUMynMpylollee BO3ACHCTBUE Ha €CTECTBO3HAHME MOTpeOHOCTEH
TexHUKU. [IpuBeanTe npumeps! U3 00JIaCTH pa3BUTHS XUMHH.

10. [TpuBenute mpuMepbl U3 UCTOPUU E€CTECTBO3HAHUS, WIUIIOCTPUPYIOUIMX OOIIHOCTD

METOJIOIOTUYECKUX TOAXOAOB B pa3HbIX MPEAMETHHIX 00nacTsXx. B  uyeM 0coOeHHOCTh
MIPOUCXOSIICH ceifuac HaydHON PEBOJIIOITUHU?

11. Kakue HaydHble OTKpBITHS B OHOJIOTMM BBIBEM €€ Ha JIMAUPYIOIIEe MECTO B
COBPEMECHHOM €CTECTBO3HAHHUU? HOSICHI/ITC, B YeM CYTb IIPOTHUBOPECYHA, CBA3AHHOIO C
COTIOCTABJICHHEM BTOPOTO Haudajga TEPMOJUHAMHUKUA U TEOPHUH €CTECTBEHHOTO OTOOpa, U KaK 3TO
MIPOTUBOPEYNE CHUMAETCHI.

12. [losicHuTe MOHATHME KAPTUHBI MUpPA U HAy4HOW mporpammsbl. lIpuBeaute nmpumepsl
HUCTOPUYECKONW CMEHBI KAPTUH MHUpA.

0) KpHUTEepUU OLIEHUBAHUS KOMIETEHLIUH (pe3yIbTaToOB)
[Tpon3BoaNTCS SKCHEPTHAsE OLIEHKAa OTBETOB OOYYAIOUIMXCS HAa COOTBETCTBUE PE3YJIbTATOB
ocoenust OOII rmiaHupyeMbIM MOKa3aTessM pe3yabTaToB 00ydeHu .

a) KpHUTEpPUU OLIEHUBAHUS KOMIETEHLIUH (pe3ynbTaToB)

ITpon3BoaANTCS AKCHEPTHAsE OIL[EHKA OTBETOB OOYYAIOIIUXCS HAa COOTBETCTBUE PE3YJIbTATOB
ocBoeHusi OIIOIl mmanmpyembiM mokazarenssM pesyiabTaToB oOydenus. Ot 100 go 80 Gamios
3aCIy’KMBAa€T CTYAEHT, OOHapyXMBIIMI BCECTOPOHHEE, CHUCTEMaTHYeCKOoe U TJyOOKOoe 3HaHHe
y4eOHO-IIPOrpaMMHOT0 MaTepuana, yMeHHEe CBOOOJHO BBINOJHATH 3aJaHMsl, MPEAYCMOTpPEHHbBIE
IIPOrpaMMOi, YCBOMBILIMI OCHOBHYIO JIUTEPATypy U 3HAKOMBIN C JTOTOJIHUTEIBHOM JUTEpaTypoH,



pEKOMEHI0BaHHOW mporpammoi. Kak mnpaBuio, BBICTaBIETCS CTYyAEHTaM, YCBOMBILUM
B3aMMOCBS3b OCHOBHBIX MOHSTHH AMCHUMIUIMHBI B UX 3HAUYEHUU U MpuodperaeMoil mpodeccuw,
NPOSIBUBIIMM TBOPUYECKHE CIIOCOOHOCTH B TOHMMAHUM, W3JIOKEHUHM W HCIOJIB30BAaHUU Y4eOHO-
IPOrpaMMHOT0 MaTepHaa;

- or 79 no 60 OamoB 3acHy)XKMBAaET CTYACHT, OOHAPYXMUBIIHUI TIIOJHBIE 3HAHUS
y4eOHO-TIPOrPaMMHOT0 MaTepuaja, YCIEUIHO BBINONHSIOMNUNA MPEeAYyCMOTPEHHBIE B IMpPOrpaMMe
3a/laHus, YCBOMBIIMI OCHOBHYIO JINTEpaTypy, PEKOMEHIOBaHHYK B mnporpamme. Kak npasuio,
BBICTABIISIETCSl CTY/AEHTaM, IOKa3aBIIUM CHCTEMAaTHYECKHIl XapakTep 3HaHWH MO AUCLUUIUIMHE U
CHOCOOHBIM K MX CAaMOCTOSITEIbHOMY IOTIOJTHEHUIO U OOHOBIICHHIO B XOJ€ AajbHEHIIeH yueOHOMH
paboThl U podeCcCUOHATBLHON e TeIbHOCTH;

- onieHKH 0T 59 1o 40 GayIoB 3aciIy’XKMBaeT CTYACHT, OOHAPYXHUBIIUI 3HAaHHE YIeOHO-
IPOrpaMMHOT0 MaTepuasia B o0beMe, HEOOXOAMMOM i JalibHelIned ydyeObl W mpeacTosien
paboTel 1O mpodeccud, CHPaBISIONIMNUCA C BBINOJHEHHEM 33JaHUM, MPEeIyCMOTPEHHBIX
MPOTrPaMMOil, 3HAKOMbBI C OCHOBHOM JIMTEpPATypO, peKOMEHJ0BaHHOM nporpammoid. Kak mpasuiio,
BBICTABJISIETCS CTY/AEHTaM, JOIYCTUBIIMM IOTPEIIHOCTh B OTBETE HA 3K3aMEHE U IPU BBIIIOJIHEHUU
9K3aMEHAIIMOHHBIX 33/IaHul, HO 00JaJa0IUM HEOOXOAMMBIMU 3HAHUSMH JUIS UX YCTPaHEHUS MOJT
PYKOBOJCTBOM IPENOIaBaTENs;

- orleHKH OT 39 1o 0 GayioB BBICTABISETCS CTYACHTY, OOHAPYKHUBIIEMY MPOOENbl B
3HaHUSX OCHOBHOIO Y4YeOHO-IIPOIpaMMHOrO0 MaTepuaia, JAONYCTUBILIEMY HPUHLIMIIUAIBHBIE
OIIMOKY B BBIMOJHEHUH MTPEIyCMOTPEHHBIX IPOTPAMMOI 3aJaHUIA.

0) ommcaHue MIKaIbl OICHUBAHUS
OnenuBanue npousBoautcs 1o 100-6amipHOM mKae.

6.2.5 BapuaHTsbl 3aJaHUii KOHTPOJILHOI padoThI

a) THIIOBBIC 3aJ1aHue — oOpa3ell

3ananue 1. Jlaiite aHaIn3 ponM «HayK O IPUPOJIE» U «HAYK O lyXe» B Pa3BUTUU KYJIbTYPBI.
[Tpoananusupyiite copepxkaHue Marepuaja U BBbISIBUTE ClEeUU(UKY, B3aHMOCBSA3b, BBIUEPTUTE
JIOTUKO-CMBICIIOBYIO CXEMY, JAlTEe K HEW MOSICHEHHUS.

3ananue 2. Pacnonokurte npeacTaBiIeHUs O MaTEpUU B IMOPSJIKE MX BO3HUKHOBEHHS. 1.
CBolicTBa BeEIlIECTBA ONMCHIBAIOTCA HE TOJBKO COCTABOM, HO M CTPOCHHEM €ro MOJEKyI. 2.
BemecTBO cOCTOMT M3 HENEIMMBIX aTOMOB, pazMep U (opMa KOTOPBIX OIpPENEsIOT CBOWMCTBA
BenlecTBa. 3. CBOMCTBA BELIECTBA ONPEEISIFOTCS JIEKTPOHHBIM CTPOCHUEM MOJIEKYIL.

3ananue 3. Haiinute mpaBuibHbIl oTBeT. B cooTBeTcTBUM ¢ Teopemoil Herep kaxmomy
BUJYy  CHMMETPHM  IPOCTPAHCTBA-BPEMEHU  COOTBETCTBYET...l.  OmpeneneHHBId  BHJI
B3aumojeiicTBus. 2. Cos cucrema otcuera. 3. Hekoropas ¢pynmamentanbHas yactuna. 4. Cpoi
(byHAaMEHTaIbHBIA 3aKOH COXPAHEHMUS.

3amanne 4. OxapakTepu3yhWTe  OCHOBHBIE  TOCTYJIaThl  CIEHHAIBHOW  TEOpPUU
oTHOocUTeNbHOCTH A. DiHIITelHa. 3anava: BeIOEpUTE HECKOJIbKO BapHaHTOB oTBeTa. B olmeit
TEOPUU OTHOCHUTEIBHOCTH....l. PaccmarpuBaercssi CBsI3b TOJBKO MEXIY NPOCTPAHCTBOM U
BpeMeHeM. 2. M3ywaercst cBsI3b TOJIBKO MEXIy MNpPOCTpaHCTBOM H Martepueld. 3. IlpunHumn
OTHOCHUTENIbHOCTH paclpoCTpaHsIeTcsl Ha HeMHepLUaabHble CUCTeMbI oTcueTa. 4. PaccmarpuBaercs
CBSA3b MEXK/Y IPOCTPAHCTBOM, BPEMEHEM U MaTepHUeEi.

3ananue 5. [Tokaxute posib CUCTEMHBIX MPEICTABICHUN B aHAIN3€ CTPYKTYPHBIX YPOBHEH
opra"usanuu Marepuu. ONpeneanTe CylHOCTbh MAKPOMUPA, MUKPOMHpA U METaMHpa.

3ananue 6. B xo/1e Kakux IpoLecCcOB MPOUCXOANT U3ITYyYEHUE JIEKTPOMAarHUTHBIX BOJIH?

3ananue 7. IloscHUTE KOPIYCKYJSIpHO-BOJIHOBBIE CBOMCTBAa Marepuu. Kak mcropuuecku
pa3BuBanuch 3TH uaeu? 3anaya. Haiinute mnpaBuiibHbIl oTBEeT. DYyHIAMEHTAIBHBIM 3aKOHOM
CTaTUCTHYECKOW (U3MKU SBISETCS MNPUHOMIL 1. MHMKPOCKOIIMYECKOTO paclpeneneHus; 2.



KOPIYCKYJIIPHO — BOJTHOBOTO JAyaln3Ma; 3. I€TePMUHHU3MA; 4. TONIOJIHUTETLHOCTH.

3amaane 8. O ueM CBHIETEILCTBYET penukToBoe wu3nydeHne? OCHOBHBIE (aKTHI,
MOATBEPKIA0IIKE TeopHo bonbiioro B3peisa.

3ananue 9. [loguepkHUTE OCOOEHHOCTH CTaTyca XMMHUHU KaK HAyKd M IpOaHAIU3HPYHTe
CYILIIHOCTb €€ MpEeaMETa UCCIIEI0BAHUS.

3aganue 10. OnummuTe npeaMeT OMOJOTUH KaK HAyKH.

3amanmne 11. 3agaua. Bribepute mnpaBuibHbIH(e) oTBeT(BI). Bce amanranmum y JKHMBBIX
OpPraHU3MOB BO3HMKAIOT B XOJI€ IBOJIOLUU B PE3yJIbTATe...PETYJIALUN CBOCH KUZHEACITEIbHOCTH.
1) nmeiicTBHS MYTAallMOHHOTO IIpollecca. 2) eCTeCTBEHHOro otbopa. 3) akTa O0KECTBEHHOTO
TBOpeHus. 4) murparuii. OObsICHHTE.

3ananue 12. Pons monexyn JIHK B nepenaue HacieCTBEHHOCTH.

3amanue 13. 3amava. [Ipomomkure ¢pa3y. Pazmen MoiaeKysipHOW T€HETHUKH, CBS3aHHBIN C
IeJICHANPABICHHBIM CO3JaHUEM HOBBIX KOMOHMHALMI T€HETHYECKOro Marepuaia, CII0OCOOHOTO
Pa3MHOXKAaThCS U CHHTE3UPOBATh KOHEYHBIE MTPOIYKTHI, Ha3bIBACTCA -. ...

3ananue 14. Jlaiite noHaTtue 5KocucTeMbl. llepeuncnure BakHEHIIME KOMIIOHEHTBI
9KOCUCTEMBbl M PpACKpPOWTE pOJib KaKIOTO0 W3 HUX. SIBISIOTCS JIM 3KOCHUCTEMBI OTKPBITBIMU
cucremamu? O6ocHy#Te 0TBeT. OMHUIINTE SIKOCUCTEMY «XBOWHBIH JECH.

3ananue 15. Kparko oxapakTepu3yiTe KOHUEILIHUIO TaHCIEPMUHU.

3amanne 16. Kakume opraHnyeckwe BelIECTBA BXOIAT B cocraB kietku? Kaxkue
OpraHMYECKHEe BEIIECTBA SBIISAIOTCS CaMBIMU paclpocTpaHeHHbIMU Ha 3emuie? OxapakTepusyire,
Kakue (QYHKIIMH B KJIETKAX BBITOJHSIOT OPTaHUYECKHIE BEIIECTBA: YIIICBOIBI, )KUPHI.

3amanue 17. CoctaBbTe Tezaypyc (10 - 15 kiIroueBBIX CIOB U CIOBOCOYETAaHUM) MO TeMe
«bnosTHKa KaK CUCTEMa ATUYECKUX CTAHIAPTOBY.

3ananue 18. 3agaua. Halimute npasunbHblii(e) oTBeT(bI). [Iponieccy craHoBiIeHUs YeToBeKa
pasymHoro (Homo sapiens) mnpucymu OCOOCHHOCTH 3BOJIOIMOHHOTO PAa3BHTHUS  BCETO
opranuueckoro mupa: 1. OOpaTUMOCTh 3BOJIOIMOHHBIX MpeoOpasoBanuil. 2. IlporpeccuBHas
HalpaBJIeHHOCTh pa3Butud. 3. IlpowcXonuT Ha pasHbBIX YPOBHAX - OT MOJIEKYJISIPHOTO 10
o6uocepnoro. 4. [lenecooOpazHOCTb SBONIOIMOHHBIX U3MEHEHUH.

3ananue 19. HazoBuTe Qammwinu BbAAIOIIMXCS YYEHBIX, M3 Kakux oOjactei
€CTeCTBO3HAHMS, B KAaKOW MEpUOJl Pa3BUTHUS HAyKH OBbUIM CIIETaHbl OTKPBITUS. APHCTOTENb,
bekkepens A. A., bop H., bopu M., bpyno [Ix., bytnepos A.M., bakon ®., Basunos H.H.,
Bapunos C.U., Bepnanckuii B.U., Tlanuneit I'., TamoB k., ['eiizenbepr B., I'enbmromnsir I'.,
I'ymunés JIL.H., Hdekapt P., emoxpur, Hupak I1., EBknna, Kommo-Kropu @., Kautr U., I1aBnos
W.IL., Tlensuac A.A., Ilnaton, IIpuroxun U., Penu @., CykaueB B.H., Pesepdopa 3., Cenne I,
CeménoB H.H., CeuenoB .M., Cnoy Y., Cokpar, Tumocdee — Pecosckuit H.B., ®anec, ®apaneii
M., ®punman A.A., Xa66x 3., Xaken I'., Yersepuxos C.C.

Oran  Pusuka buonorns Xumus lpyrue

3ananue 20. HazoBuTe M ONUIINTE OCHOBHBIE TTOHITHUS CHUHEPTETUKH.

3ananue 21. OObscHUTE 3HAYEHUS CIEIYIOIIMX TEPMUHOB U MOHATUN: BasleHTHOCTD,
Bcenennasi, rpaBuTanus, €cTeCTBO3HAHWE, WHTETpalus, KOHTHHYYM, KOHIICTIIHS, HEWPOH,
PEeNMKTOBOE U3Iy4YeHHE, CIIUH, (uiopa.

0) KpuTepuu OLIEHUBAHMSI KOMIIETEHINH (Pe3yabTaTOB)

[Tpou3BoaNTCS DKCIIEPTHAsT OIICHKA OTBETa OOYYAIOUIMXCS Ha COOTBETCTBHE PE3yIbTATOB
ocBoenuss OIIOIl mnaHupyembIM TOKa3aTelssM pPe3yJIbTaToB OOyueHUs. BBIMOTHEHHbIE 3a/aHus
C/IAl0TCS TIPETIOIaBATEIIO.

OneHkl  «3auTeHO»  3aCIy)XMBAaeT  CTYJEHT, OOHapyXUBIIHI  BCECTOPOHHEE,
CHUCTEMAaTUYEeCKOe M TIIyOOKOE 3HaHWE Y4YeOHO-TIPOrpaMMHOTO Marepuajia, yMEHHe CBOOOIHO
BBHITIOJHATh 3aJlaHUs, YCBOWBIIMN OCHOBHYIO M 3HAKOMBIM C JOMOJHUTEIBHON JIHUTEpaTypoH,
PEKOMEHJIOBAaHHOW mporpamMoi. Kak mpaBWiio, OLIEHKA «OTJIMYHO)» BBICTABIISIETCS CTYACHTaM,



YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATHHA JUCIUIUIMHBI B MX 3HAUYCHHM JJIsI IpUoOpeTaeMoin
npodeccuu, NpoSBUBIIUM TBOPYECKHE CIIOCOOHOCTH MPH BBIIIOJIHEHUU 3a/1aHUl;

OrneHka «HE 3a4T€HO» BBICTABIIETCS CTYACHTY, OOHApPYKHUBIIEMY MpPOOETbl B 3HAHHIX
OCHOBHOI'O y4eOHO-IIPOIPaMMHOI0 MaTepuaya, AONYCTHBILIEMY HIPUHLUUIMAIbHBIE OLIMOKH B
BBITTOJIHEHUH 33JJaHHiA, JINOO HE BHIMOIHUBIIEMY BCE 3aJaHMUS.

B) OIIMCAaHUC IIKaJIbl OLICHUBAHUA

OI_ICHI/IBaHI/Ie IMPOU3BOAUTCH IO IKAJIC «3aUYTCHO», HC 3aYTCHO».

6.3 MeTonnueckue MaTepuaJbl, onpeae/silomme nNpouexypbl OeHUBAHUS 3HAHM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepu3ylouye 3Tanbl (JOpMUPOBAHUSA
KOMIIeTeHI Ui

Copepxanne 00pa3oBaHUs: MOJYJIbHOE HAIOJHEHUWE TpeaycMaTpuBaeT 3  MOAYJS:
«OBOJIIOLIMSI HAYYHOTO METOJa U €CTECTBEHHOHAYYHOM KapTHUHBI Mupa», «CTpyKTypHbIE YpOBHH,
CUCTEMHasl OpraHH3alus MaTepud M IMaHopaMa COBPEMEHHOI'O eCTeCTBO3HaHUM», «buocdepa u
YEJIOBEK).

[Ipouenypa 3adera. [IpoBenenue 3aueTa MpeayCMOTPEHO B JABYX BapHaHTax, MO BBIOOPY
cryneHtamu. [lo mepBomy 3ader mpoBoauWTcs MO OwmieraM. Kaknmblii OwieT COISpKUT JBa
TeopeTnueckux Bonpoca. Ha moarorosky naercst 30 MUHYT.

[Ipouenypa onenuBanus. OLEHKH 3a TEOPETUUYECKHE BONPOCHl cymMmupyrotcd. Eciu
UTOroBBIA Oamn paBeH (-4, CTyIEHT IMOJIydaeT OTMETKY «HE 3auTE€HO» U MMEeT MpaBo IepeciaTh
3a4eT B YCTaHOBJICHHOM rnopsiake. [Ipu cymme 0aminoB, paBHOHM 5-8, CTAaBUTCA OTMETKA «3a4TEHOM.

JlJis OLIEHKH TMEpPCOHAJIbHBIX Y4YEOHBIX JOCTHIKEHUN CTYACHTOB OUYHOM MU 3a04HON (hOPMBI
00y4eHHUsI MOXKET IIPUMEHSTHCS OaNIbHO-PEUTHUHIOBAasI CUCTEMA, PEUTHUHT CTY/AEHTA CKJIa/bIBAETCs
U3 OLICHWBAHUS PA3JIMYHBIX BHJIOB BBIMOJIHAEMOW UM pabOThl MO MOJIYII0 B OTACIBHOCTH U
yueOHON ucHuIUIMHE B 11e510M. OIIEHUBAIOTCS U YUYUTHIBAIOTCS BCE BUJIbl aKTUBHOCTH CTY/IEHTOB B
MEXCECCUOHHBIM TMEpPHUOJ: YCTHBIE OTBETHI, pEIICHHE KeWC-3a/laHuii, BBINOJIHEHUE 3aJaHHUM
JIOMalHe paboThl, pe3yabTaThl TECTUPOBAHUS (C TOMOIIbIO KOHTPOIbHO-00yUaroeil porpaMMel
BO3MOXKHO JUIS KaXIOrO MOAYJS OLEHUTHh IEPCOHANbHBIC Y4eOHbBIC TOCTHKEHHS CTY/ACHTOB).
MuHuManbHbIA PERTHHT, KOTOPBIN CTYJIEHT JOJKEH HaOpaTh AJs nonxydeHus 3adeta -100 6anos.
PeliTuHrOBBIE OANITBI B TEUEHHUE CEMECTPA HAUUCISIOTCS:

- NpU KOMIBIOTEPHOM TECTUPOBAHWU — IO KOJIMYECTBY BBINOJHEHHBIX 3a/JaHul, NpuU
noJyueHuu pesynpTaTta Tecta oT 50 1o 64 mporeHtoB — 22 Ganna; oT 65 1o 75 mporeHToB — 26
6aytoB; OT 75 MPOIEHTOB U BhIIIe — 30 6aIoB;

- 3a ipyrue BUIbI paboThl — oT 3 10 20 6ayuioB 1Mo pasaeny.

[lo xaxaomMy MOIYNIO CTYAEHTY JaeTcsl JIONMOJHUTENbHAas BO3MOXHOCTh BO BpeMs
KOHCYJIbTAllMM «100paTh)» HENOCTaIolee KOJIWYECTBO OalIOB BO BpeMs YCTHOIO coOeceloBaHUs
(mo 10 6amoB).

7 IlepeyeHb OCHOBHOM M JOIOJHHUTEIbHON Y4eOHOH JIMTEPATYpPbl, HEOOXOAMMOMN 1JIA
OCBOCHUS THCLHHUIINHBI

a) OCHOBHasi yueOHasi iuTeparypa:

1. I'pymeBunkas T. I'. KoHuenmuu coBpeMEeHHOI0 €CTECTBO3HAaHUS: yueOHoe mocodue. — M.:
Hupext-Memua, 2014. — 480 «c.; To xe [Onektponnsrii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672  (ObC  «OnexkrpoHHas  OubIMOTEKA



ONLINEY).

2. Jlyonumena, T. S. Koumenuuu COBPEMEHHOTO €CTECTBO3HAHHUS /I COIMAIBHO-
HKOHOMHYECKUX HampasieHuil: yue6. mocooue / T. S. lyonumesa. — 2012. — 607 c.

3. Kapnienkor C. X. KoHuenuuu COBpEMEHHOTO €CTeCTBO3HaHUS: y4eOHHK. — M.: Jlupekt-
Menua, 2014. — 624 ¢. — URL: http://biblioclub.ru/index.php?page=book_view&book_id=229405
(OBC «Onexrponnas oubdauoreka ONLINEY).

0) JAONOJIHUTEIbHAS y4eOHas JJuTeparypa:

1. TopbaueB, B.B. Konnenumu coBpemennoro ecrectBo3Hanusi. /B.B. I'opGaueB, B.M.
Bbesnenexnnix. — M.: M3a-Bo: DxoHomucts, 2008. - 446 c.

2. Topun, HO. B. KoHuenuuu COBpEMEHHOIO €CTECTBO3HAHMS: Y4E€OHO-TIPAKTUYECKOE
nocobue / KO. B. T'opun, b. JI. CBucrynos, C. M. AnekceeB. - M.: EBpa3ulickuii OTKPBITHIH
uHCTUTYT, 2010. - 240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3bC VB).

3. Jlyonumesa, T.5. Konuenmuu coBpemernHoro ectectBo3nanus: Yueo6. / T.A. JlyoHumiena. -
9-e u3x, ucnp. u gom. — M.: 3a-Bo «Akagemus», 2008. — 608c.

4. KoHuenuuu coBpeMeHHOTO ectecTBo3HaHus: YueO. /Ilox pen. B.H. JlaBpunenko, B.IL.
Parnukosa. — M.: OHUTH, 2009. — 319 c.

5. Py3aBun, I'.'U. Konnenmuu coBpeMeHHoro ectrectBo3Hanus: Yuebuuk / I.1. Py3aBun. - M.:
IOHUTU-TAHA, 2008. . - 304 c.

6. Camoxun, A.Il. Konmenmuu coBpemeHnHoro ecrecrBo3Hanus. / A.Il. CagoxuH. — M.:
IOHUTU-TAHA, 2008. — 447 c.

8 IlepeueHb pecypcoB MH(OPMALMOHHO-TEJICKOMMYHUKAIMOHHOUH ceTn «UHTepHeT»
(nagee - cerb «AHTEpHET»), HEOOXOAMMBIX JIJISI OCBOCHUSI JUCIHUIIMHBI

1. Hdpo6uuk, T. KO. KoHuenmuu cOBpEeMEHHOTO €CTECTBO3HAHUS: IOJHO(DYHKIIMOHAIBHBINA
YMK 1o aucuuIuinee Ui BCeX CreluanibHOCTel By3a [DnekTpoHHsblil nokyment] /T. FO. Ipobuuk,
b.Il. Hes3opos. — KemepoBo: Kemeposckuii rocynusepcurer, 2010. Pazmemien B nenosutapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe 00IIIECTBEHHOE
TCIICBUACHUC. BOJ’IBI_HaSI HayKa.
http://univertv.ru/video/matematika/ OTKpBITHIH o0Opa3oBaTeNbHbIH BU/JICOTIOPTAT

UniverTV.ru. O0pa3oBarenbHble GUIBMBI Ha pa3iuyHble TeMbl. JIEKIIMN B BETyLIMX POCCUICKUX U
3apyOCKHBIX By3ax.

http://elibrary.ru  Hayunast osnekrponnas Oubnamnoreka eLIBRARY.RU. Kpynneiimmii
poccuiickuii HHGOPMAIIMOHHBIHN MTOPTaT B 00JaCTH HAYKH, TEXHOJIOTHH, MEIUITUHBI 1 00pa30BaHus,
coJiepKalil pedeparsl M MOJHBIE TEKCTHI Oojiee 12 MIIH HayUHBIX CTaTeH U MyOIUKaIuii.

http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — wmup wmatemaTHueckux ypaBHEHHI.
Y4eOHo-0OpazoBarenbHas (pU3MKO-MaTeMaTudeckass OuOIMoTeKa. ODIEKTpOHHas OuOIHOTEeKa
conepxkut DjVu- u PDF-gaiinbl yueOHUKOB, yueOHBIX TOCOOM, COOPHUKOB 3a7jad U yIpaKHEHUH,
KOHCIIEKTOB JIEKI[Mii, MOHOTpaduii, CIPaBOYHUKOB U JAUCCEPTAlMiA MO MaTeMaTHKE, MEXaHUKE U
¢dusuke.

9 MeToaundyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHHMIO JUCHUITJIMHbI

B pesynprare ocBoeHUS AMCHUIUIMHBI «KOHIENIMH COBPEMEHHOTO €CTECTBO3ZHAHMUS»
BBIIMTYCKHHUK I10 HAMPABJICHHUIO IMOJITOTOBKH € KBalIM(UKauueil (cTerneHbro) «OakamaBp» IOIKEH
OBIIA/IETh OOIIEKYIbTYpHBIMU KoMIteTeHIusIMU OK-2,6.


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

B pe3ynbrare 0CBOCHUS AUCIUILTUHBI O0YYaIOLIUICS JOKEH:

3HATh

- cnenu(UKy TYMaHUTApPHOTO U €CTECTBEHHOHAYYHOTO KOMIIOHEHTOB KYJIBbTYPBHI, €€ CBsi3eil ¢
0COOEHHOCTSIMH MBIIIUIEHUS;

- IPEJCTABICHHS O KIIFOUEBBIX OCOOCHHOCTSX CTPATETUH €CTECTBEHHOHAYYHOTO MBIIIUICHUS;

- CYLIHOCTb TPAHCAUCLMIUIMHAPHBIX HIEH U BaXXKHEUIINX €CTECTBEHHOHAYYHBIX KOHIICILINH,
OTIpeIeNAIONUX 00IMK COBPEMEHHOTO €CTECTBO3HAHUS;

- mnpoOneMbl S3KOJIOTMH M 0OlecTBa B MX CBSA3M C OCHOBHBIMH KOHLEHIUSIMU
€CTECTBO3HAHMSL.

YMETb:

- (dopMupoBaTh TPEICTABICHUS O ecTecTBeHHOHay4yHou kaptuHe mupa (EHKM) kak
r7100a1bHOM MOZIENH IPUPOBI, OTPAKAIOLIEH LIEIOCTHOCTh U MHOI000pa3nue eCTEeCTBEHHOT0 MUPA.

BJIAJICTh:

- TOHUMaHHWEM CHeUM(PUKH TyMAaHUTAPHOIO U  E€CTECTBEHHOHAyYHOI'O  THUIIOB
MIO3HABATEIILHOM JESTEIBHOCTH, HEOOXOIUMOCTH HX TIIyOOKOTO BHYTPEHHETO COTJIACOBAHUS,
MHTETpali Ha OCHOBE LIEJIOCTHOIO B3IJI1a HA OKPYKAIOIIUN MUD;

- SCHBIM MPEJCTABIECHUEM O COBPEMEHHOH (U3MUECKON KapTUHE MHUpPAa Kak CHCTEME
(GyHaaMEHTaIbHBIX 3HAHUH 00 OCHOBaHMSAX LIEJIOCTHOCTM M MHOT000pasus MPUPOAbI, KOTOpPbIE
OIPEAEIIAI0T 00K BCEIO COBPEMEHHOI0 €CTECTBO3HAHUS;

- OCO3HaHMEM COBPEMEHHBIX TIJIOOAIbHBIX SKOJIOTMYECKUX TpoOJIeM B HX CBS3H C
OCHOBHBIMM 3aKOHAMM €CTECTBO3HAHUS;

- OOIIEKYJIbTYpHBIM CTAaTYyCOM 4Y€pe3 O3HAKOMJICHHE C €CTECTBEHHOHAYYHOH KyJIbTYypod M
YPOBHS 3pYAULIUU B 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS.

CamocrosarenbHas paboTa CTyIeHTOB 10 aucuuiuiiHe «KOHLENIMM COBPEMEHHOIO
€CTECTBO3HAHUS» MpEIoiaraeT oosee riry0oKyro mpopaboTKy UMHU OTAEIBHBIX TEM JUCIUILTUHEI,
OIPECIEHHBIX IPOTPaMMOH.

OcHOBHBIMH BUAaMH W (OpMaMH CaMOCTOSTEIBHONH pabOThl CTYIACHTOB IO JaHHOM
JUCLUIUINHE SIBJISIOTCS:

-BBITNIOJTHEHUE 3aJIaHUN TJOMAIIHEH paOoThI;

- CaMOIIOJr0TOBKA 10 BOIIPOCaM M K TECTUPOBAHHUIO;

- IOJrOTOBKA K 3a4eTy.

BaxHOI 4YacThl0 CaMOCTOATENBHOW paOOTHI SBIAETCS YTEHHE Y4eOHOM JHUTEpaTyphl.
OcHoBHast (yHKIUS Y4eOHUKOB - OPUEHTHPOBATh CTYJEHTA B CHUCTEME T€X 3HAHWUN, YMEHHH U
HaBBIKOB, KOTOPBIE JTOJKHBI ObITh YCBOCHBI 110 TaHHOW AMCLUIUINHE.

Y4yeOHUK Takke CIY)KUT DyTeBOAMTEIEM [0 MHOTOYUCIEHHBIM IPOU3BEACHUSIM,
OpDUEHTHPYS B HUMEHax aBTOPOB, CHELUATUZUPYIOLIUXCS HA ONPEACIIEHHBIX HAy4YHBIX
HaAIpaBJIEHUSAX, B HA3BaHUSAX MX OCHOBHBIX TPYJoB. BTopas ¢yHkius yyeOHHMKA B TOM, YTO OH
ouepyMBaeT HEKHHM Kpyr o0s3aTeNbHbIX 3HAHMU MO NpEeIMEeTYy, He NPEeTeHIys Ha TIy0oKoe HX
pacKphITHE.

UreHne peKOMEH0BaHHOM JIUTEPATYPHI - 3TO Ta TIIaBHAS YaCTh CUCTEMBI CAMOCTOSTEIIBHOU
yueObl CTYAEHTa, KOTopasi o0ecrieunBaeT MOJUIMHHOE YCBOGHHE HayKu. UUTaTh uTeparypy HYKHO
10 IIPUHLIMITY: «UAEs, TEOPUSA, METOJ B OJHOU, B IPYTOM U T.J. KHUTAX.

Bo Bcex ciydasx peKOMEHIyeTCsl paCCMOTPEHHME TEOPETUYECKHX BOIPOCOB HE MEHEE 4eM
10 TpeM UCTOYHUKaM. V3yueHune nmpoOaeMbl O pa3HbIM UCTOUHUKAM - 3aJI0T INTyOOKOTO YCBOCHUS
Hayku. MIMeHHO 3TOT OJIOK, Hapsay C BBIIOJHEHHWEM 3aJaHUi KOHTPOJIBHOW paloThl, ABISETCS
BEAYIIUM B CTPYKTYpE CAMOCTOSITEIIbHON pabOThI CTY/IEHTOB.

B mnpomecce camoctosiTenbHOH pabOThl CTYIEHT MOKET I0JIb30BATHCSA DJIEKTPOHHBIM
MaTepUaioM 1o AucuuimHe «KoHIenuum coBpeMEHHOro eCTeCTBO3HaHUsA. Bonpockl, BEBIHOCUMBIE
Ha 3a4eT, JOJDKHBI CIYKUTh IOCTOSSHHBIMH OpPUEHTHpPAaMHU IIPU OpPraHU3allMd CaMOCTOSTEIbHOU
paboThl cTyneHTa. TakuM 00pa3oM, yCBOEHHE YUeOHOIro MpeaAMeTa B Mpolecce CaMOCTOSTEILHOTO
M3Yy4eHUs Yy4eOHOM M Hay4yHOM JUTEpaTyphbl SIBJISETCS M MOATOTOBKOW K 3adeTy, a caM 3ader
CTaHOBUTCA (OpMOM MPOBEpPKH KayecTBa BCEro Ipolecca CaMOCTOATENbHON — ydueOHOH



JeATEIbHOCTH CTYICHTA.

CryneHT, NMOKa3aBIIMN BBICOKMM YPOBEHb BIIAJICHUS 3HAHWSAMH, YMEHUSMU U HaBBIKAMU,
CUMTAETCS YCIEIIHO OCBOMBIIMM y4eOHYIO TUCIHILIHHY.

IIpu ocBoeHUM Te3aypyca AMCLUIUIMHBI HEOOXOJUMO TIIATEIBHO MPOYUTATH METOJUYECKUE
yKa3aHus, IPUBEACHHBIC HUXKE W BBIIOJIHUTH PsAJl TECTOBBIX 3aJaHUM JUIA IIOJHOIO 3aKPEIUICHHUS
M3Y4YEHHOT'O MaTepuaa.

Iloozomoeka k nekyusam u NPaKmu4eckum 3aHAmusIM:

Ha 7nexnmsax mnpenojaBaTeslb pacCcMaTpUBAET  BONPOCHI  IIPOrPAMMBI  JUCLUIUIAHBI,
COCTaBJICHHOW B COOTBETCTBUM C TOCYAApPCTBEHHBIM OO0pa3oBaTeNIbHBIM CTaHmaproMm. M3-3a
HEJ0CTaTOYHOTI'O KOJINYECTBA AYJUTOPHBIX YaCOB HEKOTOPBIE TEMBI HE YIA€TCS OCBETUTH B IIOJIHOM
o0beme, MMO3TOMY IIpenojaBaTellb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO paboTy CTYAEHTOB, PEKOMEHAYs Ty WIN UHYIO jJuteparypy. Kpome storo, s
JYYIIEr0 OCBOGHHUS MaTepuaja W CHCTEMAaTHU3alWU 3HAHUKW 1O JAUCHUIUIMHE, HEoOXO0IUMO
IIOCTOSIHHO pa30upaTh MaTepuaibl JIEKUUH IO KOHCIEKTaM M y4eOHbIM mocoOusM. Bo Bpems
CaMOCTOSITENIbHOW MPOpa0OTKM JIEKIIMOHHOTO Marepuajga oco00e BHUMAaHME CIEAYyeT YIENsATh
BO3HHUKILIUM BOIIPOCaM, HENOHATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM 3peHMs. Bce Takue MOMEHTBI
CIIEZyeT BBIICIHWTH WJIM BBITUCATH OTICIBHO ISl JNANbHEHIIEro OOCYXIEHHS Ha CEMHHApCKOM
3aHATHM. B ciydyae HeoOXoqUMOCTH OOpamiaThecs K IpenojaBareito 3a KoHcyiapTauuel. ITomHbiit
CIHCOK JINTEPATYPHI 110 TUCIHUILINHE ITPUBECH B paboUe mporpaMme AUCIUTUTAHEL.

IIpu u3ydyeHun BONPOCOB, COAEPIKAIIMXCS B BBOAHOM 4acTH MPOrpaMMbl, 0c000€ BHUMAHNE
ClelyeT yJeIUTh MOHUMAHHUIO HAayKH Kak 0COOOro KOMIIOHEHTa AYXOBHOH KyJbTYphl, Mpobdieme
KJaccu(uKaluy HayK, MECTa €CTECTBO3HAHHMS B CHUCTEME HAy4YHOIO IO3HAaHUS, OCOOEHHOCTSIM
AMIUPUYECKOTO U TEOPETUUECKOTO YPOBHEN €CTECTBEHHOHAYYHOr0 1o3HaHus. CoBpeMEeHHasi HayKa
- 3TO CJIOKHasi M MHOrooOpa3Has cucTeMa OTICNIbHBIX HAy4yHbIX AMCUUIUIMH. B 3Toil cucreme
MOYKHO BBIJICJIUTH JIBE CIEAYIONIME OCHOBHBIE cepsl: (yHIaMEHTAIbHBICE HAYKW U TPUKIATHBIC
HayKu. B CTpyKType €CTeCTBEHHOHAy4YHOIO TIO3HAHMSI 4YETKO BBIIEISIOTCA [IBAa YPOBHS
IIO3HABATEJIBHON JEeATENbHOCTH. [IepBbIil - 3TO SMIMPUYECKUA YPOBEHb, K KOTOPOMY OTHOCATCS
IpUeMbl, METO/Ibl U (POPMBI MO3HAHUSA, CBSI3aHHBIE C HEHNOCPEICTBEHHBIM OTPA)XKEHUEM OOBEKTa,
IIPAaKTUYECKUM B3aUMOJCHCTBUEM C HUM 4enoBeka. Ha 3TOM ypoBHE NPOUCXOIUT HAKOIUICHHE,
buKcanys, rpyninupoBKa U 0000IeHHEe UCXOJHOIO MaTepuaa i IOCTPOECHUS! OMOCPEI0BAHHOIO,
TEOPETHYECKOTO 3HAHUS.

Bropoit ypoBeHp - Teopernueckuid. K HeMy OTHOCATCA BC€ T€ BHIBl U METOJBI
MO3HABATEJIbHON JI€ATEIbHOCTH U CIOCOObI OPraHU3alliy 3HaHUS, KOTOPbIE XapaKTEPU3YIOTCs TON
WIA MHOM CTENEeHbIO OMOCPEOBAHHOCTH M OOECIEUYMBAIOT CO3JAaHUE, MOCTPOEHHE U pa3paboTKy
HAayYHOW TEOpUHU KaK JIOTUYECKH OPraHM30BAHHOTO 3HaHUS 00 OOBEKTUBHBIX 3aKOHAX, OOIIMX
CBS3X M OTHOLICHUSAX INpEeAMETHBIX obnactel gaHHOM Hayku. Teopust - 3To BeIcuiasg (opma
ITO3HAHMSL.

B wucropum ecTecTBO3HAHMS YETKO BBIJACIAIOTCA DSBOJIOLMOHHBIE M PEBOJIIOLUOHHBIE
nepuobl pa3BUTHs. PeBomOMK B €CTECTBOZHAHUU CBS3aHBI C U3MEHEHUSIMU CIIOCOOOB MO3HAHUA,
T.e. LEJIOCTHOM CHUCTEMBI CPEICTB HAay4HO-HUCCIEAOBATEIBCKOM [EATEIbHOCTH, IPU3BAHHON
BOCITPOM3BOJUTh COJEp’KaHUE, CYIIHOCTh, KadeCTBEHHOE CBoeoOpasme 1enocTHoro '"cpesa'
00BEKTHBHOI peasbHOCTH; OCHOBAaHME 3TOM CHUCTEMBbI BBICTYNAIOT NMPUHIMIBI (DyHIaMEHTAIbHOM
TEOpUHU B €IUHCTBE C METOAOJOTHYECKMMH YCTaHOBKAMU MO3HAHUS B JAHHOM Hayke ( WM TpyIe
HayK). JTall Hay4yHOM DPEBOJIOLMU CMEHSETCS NEPHUOJOM HBOJIIOLMOHHOIO pa3BUTHs Hayku. Ha
HBOJIFOLIMOHHOM 1JTale CBOETO Pa3BUTHS HAyKa ONUPAETCS Ha CJIOKMBIIMKWCSI B XOJI€ HAY4YHOU
PEBOJIONIMM HOBBIA CIOCOO MO3HAaHUS (MapagurMy, (QyHJIaMEHTaIbHYIO TEOpPHUIO), OCHOBAHUS
KOTOpPOTO MPUHUMAIOTCS Y4YEHBIMU YK€ 0€3 CyIIEeCTBEHHOW KpPUTUKU, KaK HOBBIN, MOIIHBIA U
JENCTBEHHBIN HHCTPYMEHT ITO3HAHMUS.

B npesnerpeueckoii kynbtype B YII Beke 10 H.3. popmupyercst uiaes o HeoOXOIUMOCTH
MOJIyYEHHUs JI0Ka3aTeIbHOr0, 0OOCHOBAHHOTO M CUCTEMAaTHYECKOr0 3HAaHUSI O MUPE, MOCIY>KHBIIAs
VCXOJIHOM OCHOBOM ISl MPEBpAIEHUs JOHAYYHOIO MMO3HAHMS MPUPOJBI B HaydHOE. B aHTHYHOI
KyJbType NPOUCXOAUT (POpPMUpOBAHME TNEPBOW HAyYyHOW KApTHHBI MHpa, KOHLEHTPUPOBAHHO



BOIUIOIICHHON B MeXaHWKe, (pU3MKe W KOCMOJOTHUU APUCTOTENs U TEOIEHTPUUYECKOW CcHUcTeMe
IIronemes. B CpenHue Beka CTUXHITHO-IMIIMPUUYECKOE MTO3HAHUE TIPUPOJIBI BO MHOTOM, XOTSI U HE
IIOJIHOCTHIO, IIPEBpAIIaeTCA B MPUAATOK TEOJOTMU U CXOJIACTUKU ( acTpPOJIOTHA. alXUMMS U 1Ip.).
BMmecre ¢ TeM cpeqHEBEKOBbE XapaKTEpHU3yeTCs M IMPOJOJDKEHUEM HAKOIUICHHS] SMIUPHUYECKUX
(daxTOB M 0000IEHHI, TEXHUYECKOTO OTBITa U MACTEPCTBA.

B XVIII B. ectecTBO3HAaHME BCTyHaeT B AMOXY ABOJIOIMOHHOIO pa3BuUTHS. B mepBoi
nosoBuHe XVYII B. nOpoucxoausio yTBEp)KIACHHE KIACCHUYECKOM MEXaHUKH B KauecTBe
TOCIIO/ICTBYIOLIEH Teopuu B cUCTeMe ecTecTBO3HaHUs. OHO OCYIIECTBISIIOCH MO JBYM TJIaBHBIM
HanpasieHusM. [lepBoe cBsA3aHO ¢ 000CHOBaHMEM MPHHLIUIIOB TEOPUH U COBEPIICHCTBOBAHUEM €€
MaTeMaTUYeCcKOro ammapara (pa3padoTka aHAIMTUYECKOTO amnmnapara MeXaHukud B Tpygax JI
Oiinepa, XK. Hanambepa, J{. bepuymmu, XK. Jlarpanka u ap.). Bropoe - ¢ yTBep)ACHHEM CHUCTEMBbI
METOJIOJIOTUYECKUX YCTAHOBOK KJIACCHUECKOM MeXaHUKH, KOTopoe B mepBoii mosoBuHe XVYIII B.
OCYILIECTBIISUIOCH TPEXIE BCEro B OOphOEe HBIOTOHMAHCTBA C KapTe3MaHcTBOM ( yueHuem P.
Hexapra). Ha 0a3e MeTOOONOTMYECKHMX YCTAaHOBOK KIIACCHYECKOW (PU3MKM U KIIACCHYECKOU
aCTPOHOMHUH CKJIa/IbIBajach BTOPAasi Hay4yHas KapTUHA MUpa.

KopoTko oxapakTepusyeM METOJI0JIOTUYECKHE YCTAaHOBKM Kiaccudeckoil ¢usuku. K Hum
CJIelyeT OTHECTHU CJIEIYIOIINE METOI0JIOTUYECKUE TIPECTABICHNUS:

O IpU3HaHUE OOBEKTUBHOIO CYIIECTBOBAHUS (PU3NUECKOTO MUPA;

O "abcTpakTHBIM 00pa3 CBOOOJHBIX OOBEKTOB", MPEIMETOIEHTPHUYECKOE BHIICHHE
MUpa, KaKbIH MpeIMET pacCMaTPUBACTCS B OTPBIBE OT €r0 CUCTEMHBIX CBSI3€H;

O ATOMUCTUYECKAs] KOHLIETLHUSA: MUP COCTOMT M3 aTOMOB - MEJIbYANIINX HEAEIUMBbIX
YaCTHII; Ha 3TOM OCHOBE (POPMHUPYETCS AaTOMHO-MOJIEKYJIIPHOE YUeHHUE B (PU3MKE U XUMUU:

O JAIIaCOBCKUM  I€TepMUHU3M (  OTpULAHHME OOBEKTHUBHOIO  CYIIECTBOBaHUS

CIly4JaHOCTHM M BBITEKAIOLIME U3 HEr0 MPEACTAaBICHUS O aOCOIIOTHBIX IPOrHOCTUYECKHX
BO3MOXHOCTSIX HaYKH);

O IpU3HAHUE UCYEPIBIBAIOIICH I03HABAEMOCTH MUPA;

0 OCHOBA M KPUTEPUH TMO3HAHUS - SKCIIEPUMEHT, UCCIIEA0BATENb CBOOOIEH B BHIOOpE
YCIIOBUH SKCIIEPUMEHTA;

U B TIpoOIlecCe MCCIeNOBaHNUs OOBEKT HE 3aBUCUT OT YCIOBHH MMO3HAHHS, BO3JACHCTBHUE
cyObekTa Ha OOBEKT BCET/1a MOXKHO y4eCTh, BHECTH Ha HETO MONPaBKY;

O MOCTYJIaT BO3MOXHOCTU 000COOIEHUS 31EMEHTOB (PU3UUECKOI0 MHpa: BCE CBOMCTBA
00BEKTa MOTYT 3KCIIEPUMEHTAIBHO ONPEAEIATHCS OJTHOBPEMEHHO;

0 B TPUHIUIIE BO3MOXXHO TOJy4YeHHE aOCONIOTHO OOBEKTHBHOTO 3HAHUSA, HE
COJIEpIKAIIET0 CChIIOK Ha YCIIOBUS TO3HAHUS;

0 KpUTEPHiA 00BEKTHBHOCTH - OTCYTCTBHE CCBUIOK Ha CYOBEKT IMO3HAHHMS, OTHO3HAYHOE
IpUMEHEHHE TOHATHH, HAIJIAJHOE MOAETUPOBaHHE U JIp.;

O ¢u3nveckne 3aKOHBI JOJDKHBI OBITH CHOPMYTUPOBAHBI Ha S3bIKE MaTEMAaTHKU
(mporpamma I"anunes );

0 YBEPEHHOCTh B TOM, YTO CTPYKTypa IO3HABATEILHOU JICATEIEHOCTH YHHUBEpCATbHAS

U Ka4yeCTBEHHBLIX H3MEHEHUI HE MMpETCPIICBACT, KJIACCUYCCKHI MEXaHMYECKUH CIIO0CO0 OIMMCAHMS
BCYCH U HCU3MCHCH, U JIP.
MeToI0IOTHYECKHUEe YCTaHOBKHN KJIaCCHYECKOM ACTPOHOMMUHU:

O NpU3HaAHHE OOBEKTHBHOIO CYIECTBOBAHUS MHUpPAa aCTPOHOMHYECKHX OOBEKTOB (
KOCMHUYECKHX TEJI, UX CUCTEM U BeeneHHol B 11enom );

O Bcenennast - eAMHCTBEHHA, BeYHas BO BpPEMEHM, OeCKOHEYHa M Oe3rpaHUyYHa B
IIPOCTPAHCTBE;

O Mup, Bcenennas npeacrapisieT coO0i MEXaHUYECKYIO0 CHCTEMY MHOXECTBa MUPOB,
MOIOOHBIX HAIEH COJTHEYHOMH CHCTEME;

O Bcenennast cranmoHapHa; MHpP KOCMHYECKMX oOOpa3oBaHMi ( B TOM 4HCIE HU

Bcenennas B menom) o0naiaeT HEM3MEHHOM CTPYKTYpOH, U3ydeHHE KOTOPOU U SBISETCS TIIaBHOU
3a/J1a4eil aCTPOHOMMUHU;
0 Bcenennas B 1enoM M B OTHAENBHBIX YaCTAX MAKPOCKONHMYHA, OJHOPOAHA U



M30TPOITHA;

O Bcenennass  pasBuBaeTcs, €€  pa3sBUTHE HOCHT  XapakTep  IIOCTENEHHOIO
KOJIMYECTBEHHOT'O HBOJIFOLIMOHUPOBAHUS U OCYLIECTBIISAETCS TaK, YTO HE HAPYIIAET €€ CTPYKTYPHYIO
OpraHMU3aLuIo;

O @akTophl, BBI3BIBAIOLIME W3MEHEHUS KOCMUYECKMX TEJ, CaMH HCTOPUYECKH HE
WU3MEHAIOTCS,

O OCHOBHOE HalpaBJICHUE HBOJIOLMHU - CIYILEHUE U KOHJCHCALUs MEK3BE3IHOTO rasa,
arperanys KOCMUYECKOr0 BEILECTBA;

U B xone omnucaHus CTpykTyp BceneHHOM €e HMCTOPUYECKHMM pa3BUTHUEM MOXKHO
npeHeOpeub, W KaK CIEACTBUE - MPOTHBOIIOCTaBIEHHWE KOCMOIOHMYECKMX M  YacCTHBIX
ACTPOHOMHMYECKHUX IPoOIeM;

O [Tpyu3HaHue Mo3HaBa€MOCTH MUPA ACTPOHOMUYECKHX OOBEKTOB;

O OcHoBa no3HaHus - HAaOJII0IEHUE B ONTUYECKUM JHAIA30HE;

O B actpoHomuu Het cB00O/1bI BBIOOPA YCIOBUNA HAOIIOAEHUS, HO IIPU 3TOM UCXOAUIIH

U3 TOro, 4TO BJIHAHHC yCJIOBI/Iﬁ IMO3HaHHUA MOKHO CBCCTU K HYJIIO, BBCAA COOTBCTCTBYIOUIUC
IIOIIPpaBKHU B OKOHYATCIBHOM PE3YJIbTAaTEC UCCIICAOBAHUA,

0 OO6oO0menne  SMOMPHYECKOTO  MaTepuaja  OCYLIECTBIAETCS  CPEICTBAMU
KJIACCUYECKON MEXaHUKH;
O CrtpyKTypa 1103HaBaTeIbHON AESITEIbHOCTH B aCTPOHOMUY BEYHA U HEU3MEHHA; U JIp.

Pa3zButue OMOJIOrMUECKOro MO3HAHUS C 3MOXU AaHTUYHOCTU 10 cepenunbl XYII B. Obu10
NEpPUOJOM HAKOILJIEHUS OOLIMX MPEINOCHUIOK I Mepexoja Ha YpOBEHb CHCTEMAaTHU3UPOBAHHOIO
HAyYHO-UCCIIEIOBATENLCKOIO Mpoliecca, MpeBpalleHus OMoJ0oruu B HayKy. BaxkHeiimum coObITHe B
uctopuu 6uonorun X1X B. asnsgercs cozganue Y. /[apBMHOM TeopuM 3BOIIOLUN OPraHUYECKOI0
MHUpa. OTa Teopus IMO3BOJWIA MPEJCTaBUTh MPOrPECCUBHOE PA3BUTHE OpPraHUYECKUX (GopM Kak
IIPOLIECC MPUCTIOCOOIEHUST OMOJOTMYECKUX OPraHU3MOB K U3MEHSIOLIMMCS YCIOBUSM CPEIbl O[T
BIMSIHUEM €CTeCTBEHHOro ot0Oopa. CeleKuMOHHas Teopusl sBUJIACh BaKHeWIIed Bexoll B
HUCTOPUYECKOM PpA3BUTUU OHOJOTHMYECKOTO TIO3HAHUS, PEBOJIOIMOHHBIM TMpeoOpa3oBaHHEM
Ouonoruu, a wums JlapBuHa 1O JOCTOMHCTBY 3aHSJIO CBOE MECTO B IIIESA€ BEIUKHX
npeoOpa3oBaresniell ectecTBo3HaHUs. B ocHOBY cBoeit Teopun J[apBUH MOJOXKWII CIEAYIOIINE

NPUHINTIBL:
l MMPUHIMIT HACJIICACTBCHHOCTH U U3MCHUYNBOCTU;
O HOPUHIUI O0OPBOBI 32 CYIIIECTBOBAHHE;
O MPUHIINII €CTECTBEHHOT'O 0TOOpA.

B X1X B. cIOXKWINCH METOJIOJIOTHYECKUE YCTAHOBKHU KJIaCCHYECKOH OMOJIOTHH.

B ux ocHoBe mpu3HaHuEe OOBEKTUBHOIO, HE3AaBHCSILErO OT CO3HAHUS U BOJHU YEIIOBEKA,
CYIIECTBOBaHMs OpraHmdeckux (opm. B Ouonorum ropasno gonblie, 4eM B APYIHX OTPACIIX
€CTECTBO3HAHUS, COCYIIECTBOBAIN OOBEKTUBHO-HJICATMCTUYECKAss M  MaTepUallCcTUYecKas
TPAaKTOBKU HpUpoabl o0bekTa. [lo Mepe pa3sBuTHs OMOJOTMM CTUXUHHAs MaTepUATHUCTHUECKas
OpUEHTAIINsS YUYEHBIX CTaHOBMIJIACh Bce Oojiee BecoMoi. B X1X B. yKpemisuioch mpeacTaBieHUuEe O
TOM, YTO MUpP OpPraHUYECKUX (HOpM, MUP KHBOT'O 00pa30BaJICS €CTECTBEHHBIM 00pa30M, HOPOXKIEH
MaTepuaIbHONU MpHUPOI0i 0e3 MpsMOoro JMO0 KOCBEHHOI'O0 BMEUIATENbCTBA IOTYCTOPOHHUX CHJL.

Mertopnonornyeckie YCTaHOBKM KJIACCMUYECKOW OMOJIOTMM HE TO3BOJSUIM  BBIPA3UTh
TOKJIECTBO MIPOTHUBOIOJIOKHBIX CTOPOH LIEJIOCTHOTO CUCTEMHOT0 00beKTa. B pesynbprare, Bceobue
XapaKkTePUCTUKH CHCTEMHOM OpraHU3alUdHd BOCIPOM3BOIUINCH B JIBYX IIPOTHBOIIOJIOKHBIX
METO/IOJOTUYECKUX PETYIATUBAX: PEAYKIMOHU3M M LEJIOCTHBIM MOJIXOJ; MEXaHWCTUYECKHU
JETEPMUHU3M U TEJEOJIOTUs; IMPOTUBOIOCTABICHUE CTPYKTYPHO-UHBAPUAHTHOTO WM I'€HETUKO-
UCTOpUYEcKoro moaxoaoB. Kpome Toro, kjaccuueckoil OMOJIOTMM CBOMCTBEHHA OpUEHTAIMsl Ha
HEH3MEHHOCTb (PaKTOPOB IBOJIOIUH.

W, HakoHen, kiaccuyeckas OMOJOTHS MCXOJWIIa U3 TOTO, YTO CTPYKTypa MO3HAaBaTeIbHON
JeSITeILHOCTH B OMOJIOTUM HEU3MEHHA, METO/I0JIOTHYECKHUE YCTAHOBKU OMOJIOTHYECKOTO MMO3HAHUS
HMCTOPUYECKHU HE Pa3BUBAOTCS.

PyGex X1X-XX BB. 03HaMEHOBAJICS HOBOM PEBOJIIOLIMEH B €CTECTBO3HAHUU, PE3yJIbTaTOM



KOTOpOW SIBUJIOCH CO3JaHUE HEKJIACCHYECKOTO €CTECTBO3HAHMS, HOBOM ( TpeTbheld MO CUETy)
Hay4YHOU KapTUHBI MUPA U HOBBIX CUCTEM METOJ0JOTMYECKUX YCTAaHOBOK Mo3HaHMs. ConepkaHneM
peBoIONIMM B (HU3UKE SBHIOCH CO3JAaHHE JBYX OTHOCHUTEIIBHO CaMOCTOSTENIBHBIX CIIOCOOOB
onucaHus (PU3NUECKUX MPOILIECCOB - PEISITUBUCTCKOTO U KBAHTOBOTO.

IIpy uTeHum JsmTEpaTypbl cleayeT oOpaTUTh BHHUMAaHUE Ha COAEpPXKAHME TaKUX
byHIaMEHTAIBHBIX  TMOHATHM  Kak  "coObiTme",  "WHepuMagbHas  CHUCTeMa  OTcYeTa',
"OTHOCHUTEJILHOCTB", "OAHOBPEMEHHOCTh  COOBITHI", "UHTEpBall  BpPEMEHH", "mmHa",
"MPOCTPaHCTBEHHO-BPEMEHHOW HHTEpBal', a Takke Takux (yHIaMEHTAJIbHBIX IOHATHNA Kak
JIEKTPOMAarHUTHOE M TPaBUTALMOHHOE TMOJs, METpUKa IPOCTPAHCTBA-BpEMEHH, "KpUBHU3HA
IIPOCTPAHCTBA'", PHUMAHOB XapakTep NPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHYYMa, €IMHCTBO
WHEpIUH, TPaBUTAMH W METPHKH MpPOCTpaHCTBa-BpeMeHu. Kpome TOro, ciemyer oOpaTHTb
BHMMaHUE Ha COJACPKAHHWE MCXOAHBIX IOCTYJIATOB CHEUUAJIbHON TEOPUH OTHOCUTEIBHOCTH -
IPUHLIMIIA OTHOCUTEIBHOCTH U NMPUHIMIA ITIOCTOSHCTBA CKOPOCTH CBETA; U MCXOAHBIX IOCTYJIATOB
oOmieil Teopud OTHOCUTEIBHOCTH - OOILIEro MpPUHIUIA OTHOCUTEIBHOCTH U MNPHUHIIHUIIA
HKBUBAJIEHTHOCTH.

KapnuHaneHble M3MEHEHHS B CHUCTEME METOAOJOTMYECKHX YCTAHOBOK PEJIATUBUCTCKON
¢u3ukK( TO CpPaBHEHUIO C KIIACCUYECKOW) CBSI3aHbl C BBISBICHUEM 3aBUCHUMOCTU OIMCAHUS
MoBeeHUs (PU3NYECKUX OOBEKTOB OT YCIOBHUM MO3HAHMS ( y4eT COCTOSHUS JIBXKEHHUS CHUCTEM
oTcyeTa MpU NIPU3HAHMU IIOCTOSHCTBA CKOPOCTH cBeTa B Bakyyme). [Ipousonuio u3zMeHeHue
THOCEOJIOTUYECKOM MO3ULIMU CyOBheKTa M OObEKTa - MOSBUIACh HEOOXOIMMOCTh YKa3aHUS Ha Ty
CHCTEMY OTCYETa, C MO3UIUK KOTOPOH OMMCHIBACTCS HcceyeMast pu3ndeckast 00J1acTb.

dopmupoBaHuEe KBAHTOBOro crnocoba omucanus Takke HauuHaerca B 80-x rr. X1X B.
HCCIIEIOBAaHUEM 3aKOHOMEPHOCTEH WHTEHCHBHOCTH H3ITydeHHs aOCOJIOTHO 4YepHOro Tenma ( Kak
(GyHKIIMHM 4acTOTHI KOJIeOaHUN U TeMIIepaTypbl) U CUCTEMATHU3AlMeH SMIIUPUIECKUX UCCIIeI0BAaHUI
cnekTpoB. [Ipu moaroroBke MarepuanoB 3TOi TEMbI MOXHO HCIIOJIb30BATh, KPOME TOU JIUTEPATYPHI,
KOTOpasi yKa3zaHa HaMmH, pa3felibl M IJaBbl JIOOOro ydyeOHUKa Mo oOmel (usnke, B KOTOPBIX
U3JIaraeTcsi CoJAepKaHWE KBAaHTOBOM MexaHMKU. [Ipu moAarotroBke pekoMeHIyeTcs OOpaTuTh
BHUMaHUE Ha COJEpXkKaHUE IOCTYJIATOB KBAaHTOBOM MEXaHUKH, TAaKMX €€ METOHOJOTMYECKHX
IPUHLIMIIOB KaK MPUHLIMII COOTBETCTBUS U MPUHIMI JONOJHUTEIBHOCTH, Ha ClIEHU(UKY KBAHTOBO-
MEXaHMYECKOTO OMUCaHMs (PU3MYECKON peanbHOCTH, HA COAEpkKaHHE TaKuxX (PyHAaMEHTaIbHBIX
NOHATUM KBaHTOBOM ¢u3uku Kak "BoiHa". " wyactuma", "¢usuueckas peanbHOCTh', Ha pOJIb
M3MEPUTENIBHBIX IPOLEAYP B KBAHTOBO- MEXaHUYECKOM HUCCIIEIOBAHUU U JIp.

CozaHue KBaHTOBOM MEXaHMKH MpPHUBENIO K elie Oojiee 3HAUYUTEIbHOMY MEPECMOTPY
METOA0JIOTUYECKUX NPHUHIUIOB KJIACCHUYECKON (PU3MKH, YeM TOT, KOTOPBI HMMel MecTO IMocie
CO3HAHMS CHEeLMATBbHON U 001Iel Teopuil OTHOCUTENbHOCTH. OCHOBHBIE HAIIPaBJIEHUS, IO KOTOPHIM
IPOM30LII0 PA3MEKEBAHUS METOJI0JIOTHYECKUX MPUHIMIIOB KJIACCUYECKONW M KBAHTOBOW (PM3MKU:
BBEJICHUE HOBOIO Kjlacca NMPUHUIUIHAIBHO CTATUCTUYECKHX 3aKOHOMEPHOCTEH; HEBO3MOXHOCTb
IOPOBECTH PE3KYI0 TpaHMIly MeXay OOBeKTOM U MNpuUOOpPOM U BBEACHUE MPHUHIIMIIA
JIOTIOJTHUTEIIbHOCTH; HEBO3MOXXHOCTh OJJHOBPEMEHHOT'O OMPE/EIIEHUsI BCEX CBOMCTB MUKPOOOBEKTA
(MpUHLMO ~ HEONpPENCNIEHHOCTH);  HEHArJSIAHBIA ~ XapakTep  TEOPETHYECKHMX  MOJIENEH,
HEOJIHO3HAYHOCTh YIOTPEOIEeHUS NOHIATUH, HEOOX0AUMOCTh YKa3bIBaTh HA YCJIOBHSI IO3HAHUS U JIp.

®opMUpOBaHUE PEISITUBUCTCKOTO U KBAHTOBOTO CIIOCOOOB OMUCAHMS MOBJIEKIIO 3a CO00H U
[JIyOMHHBIE PEBOJIIOIIMOHHBIE W3MEHEHHS B CHUCTEME acTpOHOMHYECKOro mno3HaHus XX B.
OcHOBHBIE HalPaBJIEHUs, 110 KOTOPHIM MPOU30ILIO Pa3MEXEBAHUE METOAOJOTNYECKUX YCTAHOBOK
COBPEMEHHOM, HEKJIACCUYECKON aCTPOHOMHMH XX B. M KJJACCUYECKON aCTPOHOMUU CIEAYIOIIHE.

Bo-nepBbIX, 0TKa3 OT NMpU3HAHHUS HEU3MEHHOCTH CTPYKTYPhI KOCMUYECKUX 00pa3oBaHUN U
nojyepkuBaHue GyHIaMEHTAIBHOMN poJId CTPYKTYpHOH 3BOMIOIMK BeenenHoil (BbleneHne MUKpo-
, MaKpO- ¥ MEraMHMpoB; IPEICTaBICHUE O JETEPMUHALIUU CTPYKTYpbl BceeneHHol ee ucropuen u,
KaK CJIEJICTBUE, - JOMUHUPYIOIIAsi POJIb KOCMOTOHUYECKOT0 aCleKTa B CUCTEME aCTPOHOMHYECKOTO
3HAHMS; BBIABM)KEHHUE MJIEU O HAJIWYMM JE3UHTETPUPYIOLIUX, B3PHIBHBIX IPOLIECCOB B 3BOJIIOIUU
KOCMHUYECKHX TEJ; U JIp.).

Bo-BTOphIX, = HM3MEHEHHE  INPOCTPAHCTBEHHO-BPEMEHHBIX  MpEACTaBICHUNH  (uues



OTHOCHUTEJIBHOCTH TONOJOIMYECKON CTPYKTYpPBI IPOCTPAHCTBA-BPEMEHN) U P.).

B-Tpetbux, oTKa3 OT Ueu €AMHCTBEHHOCTH BeeneHHoM.

B-yeTBepThIX, U3MEHEHHE NPEICTABICHUN 00 SMIMPUUYECKOM U TEOPETUUYECKOM Oas3ucax
ACTPOHOMUYECKOTO MO3HAHMUSI, IBHOE BBEICHHE MPECTABICHUS O HEOOXOIUMOCTH yueTa "ycrnoBuil
MO3HaHUA" U NEPUOANYECKON CMEHBI ACTPOHOMHUYECKHUX CIIOCOOOB OMMCAHHUS.

CoBpeMeHHas pesITUBUCTCKAasi KOCMOJIOTHS 00J1ajaeT MOIIHBIM TEOPETHUYECKUM arapaToM
JUISL TIOCTPOEHUSI MOJEJIEH, BOCIPOU3BOAIIUX 3BOJIOLMIO Hamleld BceeneHHOM, Ha4YMHAs C I0JEe
CEKYH/IbI BIUIOTH JIO HACTOSIEr0 BpeMeHH. 3HaHus 00 3Boitouuu BceneHHoil - oT oOpa3oBaHus
AJIEMEHTApHbIX YacTHUI] 10 OOpa3oBaHMs 3BE€3Jl, I'aJIAKTUK, IJIAHETHBIX CHCTEM - IIOCTEIEHHO
BBICTPAMBAIOTCS B JIOCTATOYHO CTPOMHYIO U HEITPOTUBOPEUUBYIO KAPTUHY.

Bo Btopoii mosioBuHe XX B. MOUCTUHE paJAMKAIbHBIE INpeoOpa3oBaHMsl IMPOU3OLUIA B
MOJIEKYJISIpHOM Ouonorur. OCHOBHbIE HamNpaBlIE€HUS W3MEHEHHS METOJ0JIOTMYECKUX YCTaHOBOK
OuoJIoruuecKoro nmo3HaHust B XX B. CIEAYIOIINE:

Bo-niepBbiX, QopmupyeTcsi KadyecTBEHHO HOBOE MpEACTaBlieHHe OOBEKTa IO3HAHUA -
NOJMCUCTEMHOE  BHJICHHME  OMOJIOTMYECKOTO  MHpa, OTKa3 OT  MOHOIECHTpU3MA U
OpPraHMU3MOLICHTPU3MA B NI0JIb3Y MOJIUIEHTPU3MA U NOMYISIUOHHOTO CTHIIS MBILLIJICHUSI.

Bo-BTOpBIX, CKJIaJbIBaE€TCs KAUECTBEHHO HOBas I'HOCEOJIOTHMYECKasl CUTyalusi, TpeOyromas
SBHOT'O yKa3aHUs Ha YCJIOBUS [TO3HAHUS, HA OCOOEHHOCTU CYObEKT-00bEKTHBIX OTHOIIICHUH.

B-Tperbux, ycTaHOBIEHUE [MAJIEKTUYECKOIO E€AMHCTBA paHee IPOTHBOIOCTABISBLINXCS
Ipyr JApyry TMOAXOAOB (€OIUHCTBO OMHCATEIbHO-KIACCUPUIUPYIONIETO0 U  OOBSCHUTEIBHO-
HOMOTETHYECKOI0; OIEepaluil pacwieHEeHUs, peAyKUMH C [POLEeccaMd HHTErpUPYIOLIETro
BOCIPOM3BOJCTBA IEIOCTHOCTH; CTPYKTYPHOTO W HCTOPUYECKOTO MOAXO0A0B; (YHKIIMOHAIHHO-
LIEJIEBOI0 U CTATUCTUYECKU-BEPOSTHOCTHOTO U JIp.).

B-yerBepThiX, yriyOleHHe €AMHCTBA OMIUPUYECKUX HCCIEAOBAaHUNH C TMPOIECCOM
WHTCHCUBHOW TEOPETH3allMK OHMOJOTMYECKOrO 3HAHUS, BKIIOYAIOIUM €ro (opMaln3aiuio,
MaTeMaTu3aluio, aKCHOMAaTU3aL1I0, METOAO0JIOTU3AIUIO U JP.

CoBpemeHHass OHMOJIOTUSL CTOUT, MO-BUAMMOMY, Ha IOPOre€ IOHHMMAaHUS MOJIEKYJISIPHBIX
OCHOB CYIIHOCTH HBOI'O YTO MO3BOJIMT PEBOJIOLMOHU3UPOBATh MEAUIIMHY, CEIBCKOE XO3SICTBO,
caM o0pa3 >KM3HM dYenoBeKa. KauyecTBEHHO HOBBIC IOAXOJbl HAMETHINCh B PEUICHUU JBYX
BXHEHIINX MHPOBO33PEHUECKUX MpoOIeM - mpoljeMe MPOUCXOXKICHHUS JKU3HH U Tpodieme
MIPOUCXOKICHHS YeTIOBEKa (aHTPOIMOCOIMOTEHE3A).

MupoBo33peHUecKas HalleJIeHHOCTh OMOJIOTUU pealln3yeTcs B IBYX HalpaBJICHUSAX:

1) Ha yenoBeka, Ha BBISIBIIEHHUE B3aUMOCBSI3€l OMOJOTHYECKOI0 U COLUAIbHOIO B YEJIOBEKE;
croco00B (hYHKIIMOHUPOBAHUSI OMOJIOTHYECKOTO B COLlMaNbHOM. Bee B Gonblel cTerneHn yenoBek
CTAHOBUTCS MCXOAHOW "TOUKOM oTcuera" OMOJIOTMYECKOW HAayKd, OT HEro, JJIi HEr0 M Ha HEro
OyzeT HerocpeICTBEHHO OPUEHTUPOBATHCS TO3HAHUE JKUBOTO.

2)Ha MHp, Ha BBISBIEHHE 3aKOHOMEPHOCTEH BKIIIOUEHHOCTH HBOTO B HBOJIIOLHIO
BcenenHoil, mnepcnekTHB OWOJIOTMYECKOTO MHpa B pPa3BUTHMM MHpa KOCMHYECKOro. ITO
HalpaBJIEHUE pacKpbIBaeTCsd, MPEXKIE BCEro, 4Yepe3 B3aUMOCBI3b  OMOJOTMYECKHX U
ACTPOHOMHUYECKHUX HAYK.

K pazneny "Camoopranusanus B )kMBOW U HEKUBOU npupoje"

OnHO W3 HOBEHWIIMX HWHTETPATUBHBIX HAIPABICHUN B COBPEMEHHOM €CTECTBO3HAHUM -
CUHEpreTHKa, TEOpHUs camoopranu3anuu. KopoTko U ynpoieHHO CyTh 3TOW TEOPUHU B CIEAYIOLIEM.
Bcenennas mpezacraBisier u3 cebsd MHOXKECTBO CHCTeM. M JHIIb HEKOTOphIE U3 HUX MOTYT
TPAaKTOBAaThCs KaK 3aMKHYThIE€ CUCTEMbI, Kak MexaHu3Mbl. Bo BcenenHoil Takux " 3aKpbIThIX'
cucTeM MeHbIIMHCTBO. [lonapisromniee GONBIIMHCTBO PeabHBIX CHCTEM OTKPBITHIE - 3TO 3HAYMT,
YTO OHM OOMEHHMBAIOTCSI YHEPTUEH, BEIIECTBOM M MH(pOPMAIIHEH ¢ OKpykarorieit cpemoit. K takoro
polia cUcTeMaM OTHOCSTCS, MpexJe Bcero, OMOJOTHYECKHEe M colpalbHble cuctembl. Ho ecnu
OOJBIIMHCTBO cUCTeM BceneHHOM HOCAT OTKPBITHIN XapakTep, TO 3TO 3HAYMT, YTO BO BcenenHoi
JOMUHUPYIOT HE CTaOWJIBHOCTh M paBHOBECHE, a HEYCTOWYMBOCTH U HEPAaBHOBECHOCTh. B
OTKPBITBIX CHCTEMaX CYIIECTBYIOT (UIYKTyallMOHHBIE Npoliecchl. MHoraa QuykTyanus MOXeT cTaTh
HACTOJIBKO CHJIBHOM (HampuMep, €cild CyLIECTBYeT NOJOXHUTEIbHAas oOpaTHas CBS3b), 4YTO



CYIIIECTBOBABIIAS MPEXKAEC OpPraHU3allds HE BBIICPKUBACT U pa3pylnaercs. B 3TOT mepenoMHbII
MOMEHT (TOouka Ou(ypKaIyu) NPUHIMIINATIEHO HEBO3MOXKHO CKa3aTh, B KAKOM HaIpaBlieHUU Oy/eT
NPOUCXOIUTh JalibHEWIee pa3BUTHE: CTAHET JIM COCTOSHUE CHUCTEMbl XAOTHUECKUM WM OHA
nepeiieT Ha HOBBIM, OoJiee BBICOKHI YPOBEHb YHOPSAOYECHHOCTH U opranusanuu ((ha3oBbie
MEPEeXO0JIbl U JAUCCUIIATUBHBIC CTPYKTYPHI - JIA3€PHBIC MyYKH, HEYCTOMYMBOCTHU TIa3MBbl, SIBJICHUS
darrepa, XMMUYECKHE BOJIHBI, CTPYKTYPBI B )KUAKOCTSX U 1p.). Jpyrumu cioBaMu, B COCTOSIHUSX,
JTAJIEKNX OT PaBHOBECHsI, OYCHb CJIa0ble BO3MYIICHHSI MOTYT YCHJIMBATBHCS JI0 TUTAHTCKUX BOJH,
pa3pylIaoIuX CIOKUBUIYIOCS CTPYKTYPY M CHOCOOCTBYIOIIMX PaJUKaIbHOMY Kau€CTBEHHOMY
WU3MEHEHUIO 3TOM CTPYKTYpbI

['maBHas uaess CHHEPreTHKU - 3TO HUJEsS O BO3MOXKHOCTH CIIOHTAHHOT'O BO3HMKHOBEHHUS
HOps/IKa U OpTaHU3aAIMK U3 OECIOopsAKa U Xaoca B Pe3yJbTaTe MpoIecca CaMOOpTraHU3aIiuH.

Ha py6exxe XX1 B. ecTecTBO3HAHUE, T0-BUANMOMY, BCTYIAeT B HOBYIO UCTOPUYECKYIO (pa3y
CBOETO Pa3BHUTHUS - HA YPOBEHb MIOCTHEKJIACCUYECKON HAYKH.

JUis  MOCTHEKJIACCUYeCKOM HayKd XapaKTepHO BBIABIDKEHHE Ha TEpBbIM  IUIaH
MEXIUCIUTUTMHAPHBIX, KOMIUIEKCHBIX U MPOOJIEMHO-OPUEHTUPOBOYHBIX (POPM HUCCIECTIOBATEIIbCKON
NesTeNIbHOCTH. Bce wame B ompeselieHWd IO3HABAaTENbHBIX IleJied HayKH HAuWHAIOT WIrpaTh
PEIIAIONIyIO POJIb HE BHYTPUHAYYHBIE TI€ITH, a eI SKOHOMUYECKOTO U COIMATBHO-TIOJUTUIECKOTO
xapaktepa. O0beKTaMH COBPEMEHHBIX MEXIUCIUILUIMHAPHBIX UCCIICIOBAHUI BCE Yallle CTAHOBSATCS
YHUKAJIbHBIE CHCTEMBI, XapaKTEePHU3YIOIIMECS OTKPBITOCThIO M caMopa3ButueM. CTaHOBICHHE
MOCTHEKJIACCUYECKOW  HAyKHM TMPUBOAMT K M3MEHEHHIO METOOJOTHYECKHX  YCTaHOBOK
€CTeCTBEHHOHAYYHOTO ITO3HAHHMS:

O bopMupyroTcs ocoOble CrOCOObI ONMUCAHUS U MPEICKA3aHUs BO3MOXKHBIX COCTOSHUN
pa3BUBAIONIETOCS 00BEKTA - MOCTPOCHHUE CIIEHAPHEB BOSMOXKHBIX JIMHUIM Pa3BUTHS CHCTEMBI ( B TOM
quclie ¥ B TOUKax Oudypkanun):

0 ujean TMOCTPOCHHUS TEOPUM KaK aKCMOMAaTHYECKO-IeTYKTHBHON CHCTEMBI BCE Yarle
COUETaeTCs] ¢ CO3JaHHEeM KOHKYPHPYIOIIMX TEOPETHYECKHX OMHMCAHWUN, OCHOBAaHHBIX HA METOJax
anmpOKCUMAIINU, KOMITBIOTEPHBIX MTPOrpaMMax | T.JI.

ll B €CTCCTBO3HAHMU BCC 4HalllC IIPUMCHAKOTCA MCTOIbI HCTOpH‘IGCKOﬁ PEKOHCTPYKIIMH
06T)€KTa, CJIO)KMBIHIMCCA B TYMAHUTAPHOM 3HAHUU;
ll [0 OTHOIICHHUIO K Pa3BUBAOIHUMCA 00BEeKTaM H3MEHSETCI U CTparcruia

SKCHCPUMCHTAJIBHOTO UCCIICAOBAHUA: PE3YJIbTAThl SKCIICPUMCHTOB C 06’I)GKTOM, HaxXoAAIIMMCA Ha
Pa3HbIX 3Tallax pas3BUTUA, MOTYT OBITh COTJIACOBAaHBI TOJBKO C Y4€TOM BCPOATHOCTHBIX JIMHUMN
O9BOJJIIOIITMHU CHCTCMBI, OCOOEHHO 5TO OTHOCHUTCA K CUCTCMaM, CYIICCTBYIOIIUM JIMIIb B OJAHOM
9K3EMIIIAIPE - OHU Tpe6y10T 1 ocoOoit CTPATCTUHN DKCIICPUMCHTAJIBHOI'O UCCIICAOBAHMS, ITIOCKOJIBKY
HET BO3BMOXXHOCTHU BOCITPOHU3BOJUTE IICPBOHAYAIBHBIC COCTOSIHHA TaAKOT'O 06’I)GKTa;

N HET CBOOOABI BBHIOOpA DKCHEPUMEHTA C CHCTEMaMH, B KOTOpbIE HEMOCPEICTBEHHO
BKJIIOUCH YEIIOBEK;
N M3MEHSIOTCS MPEJICTABIECHUS KIACCHUYECKOTO M HEKJIACCUYECKOTO €CTECTBO3HAHUSA O

OEHHOCTHO HCfITpaHI)HOM XapaKTECPEC HAYYHOI'0 UCCIICAOBAHUA - COBPEMCHHBIC CIIOCOOBI ONMCAHUS
00BEKTOB (OCO6€HHO TAaKHX, B KOTOPBLIC HETIOCPCACTBCHHO BKIIIOYCH CaM LIe.]'IOBeK) HC TOJIBKO
JOIMYCKAKT, HO OAXE MpEArojJaraloT BBCACHUC AKCHUOJOTHUYCCKUX q)aKTOPOB B COACpIKAaHUC U
CTPYKTYpPY crioco0a OMmMCcCaHus ( OTHUKA HAyKH, COLIUAJIbHAA SKCIICPTU3a IIPOrpaMM U I[p)

Ecte Bce ocHOBaHus CuuTaTrb, 4TO0 MO MCPC )IﬂJ'IBHCfIHIGFO Pa3sBUTHA HAYKH BCE I3TU
COBpPCMCHHBIC 0COOEHHOCTHU CCTCCTBCHHOHAYYHOI'O IMO3HAHUMA 6y,Z[YT MMPpOABJIATH cebs B caIc Ooinee
KOHTPACTHBIX U OUYEBUIHBIX q)opMax.

10 IlepeyeHr MH(POPMALNMOHHBIX TEXHOJIOTIMiH, HCIOJb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Ipolecca MO0 JUCHMIUIMHE, BKJIKYas IepedYeHb IPOrpaMMHOIO
ol0ecrieyeHust 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM



IIpenycMOTpeHO MCIIONIb30BaHUE TEXHUUECKUX CPEJCTB KOHTPOJIS — KOHTPOJIbHO-00Yy4aromei
IpOTpaMMbl Ha «BBIXOJIE» KaXKJOTO MOJAYJIS OICHMBAET MEPCOHAJbHBIC y4eOHBIC JOCTHIKEHUS
CTYAEHTOB (KOMIIbIOTEPHOE TECTUPOBAHHUE).

KontponbHo-Tectupyromas nporpamma «Tect-2000x;

KonTtponbsHo-00y4aromas nporpamma «My testy;

KomriutekT ciaii1oB-nipe3eHTalui JUIsl JICKIUN U [PAKTUYECKUX 3aHATUH;

Kommiext yueGHbIX (pUIBMOB IO TEMATUKE Y4EOHON JUCHUIUINHBL.

B nponecce 1eKIIMOHHBIX U MPAKTUYECKUX 3aHATHI UCIOIB3YETCS CIEAYIOIIEe IPOrPaMMHOE
obecrieyeHue:

- IporpaMMebl, o0ecrieunBarore A0CTyn B ceTh MHTepHeT (Hanpumep, «Google chromey);

- MpPOrpaMMbl, JEMOHCTpAlMM BHIEO MaTepuUasioB (Hampumep, npourpbsiBaTens «Windows
Media Player»);

- TpOrpaMMbl s JEMOHCTpallMd M CO3JaHMs Mmpe3eHTauuid (Hampumep, «Microsoft
PowerPointy);

11 Onucanne MaTrepuHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAUMON ISl OCYLIEeCTBJICHUSA
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

B kauecTBe MarepUATBbHO-TEXHUYECKOTO OOCCICYCHUS JTUCHHUILUIMHBI  HCIOJB3YIOTCS
CIIEYIOIINE MYJIbTUMEIUIHBIC CPEICTBA: KOMIIBIOTEp, MPOCKTOP, MILUIFOCTPATHBHBIN Marepuai K
JeknusaM (npe3eHTaluu B nporpamMme Power Point).

JIeKIIMOHHBIC ~ 3aHSTUS MPOBOAATCS B MYJIbTUMEIMHAHOW ayAWTOPUH, OCHAIICHHON
KOMIBIOTEPOM M TIpOeKTopoM. Kaxknas JeKkuus compoBOXKIaeTcs IPe3eHTAlWeH, comepiKaiieit
KpPaTKHil TEOPETUYECKHH MaTepHal M WUIIOCTPATHUBHBIA Marepuan. Kaxpas npeseHTauus
IIOCTPOCHA TI0 CIEAYIONeMy HIa0JIOHY: Ha3BaHHE JICKI[HOHHOTO 3aHATHSA, IIeIb W 33/1a4 JICKIWH,
KpaTKOe COJepKaHHEe MNpeIblAylield JeKuuu (IpH HEOOXOAMMOCTH), TCOPETHUCCKUN MaTepHa
(pa30UT Ha JIBE YacTH C YYETOM IEpPEMEHbI), B KOHIIC NMPHBEIACHBI MTOTH JICKIIMOHHOTO 3aHSTHS,
0003HayeHa TeMma CIIeAYIOIIeH JIeKIMU, a TaKKe BOMPOCHI W 3aJaHUs IS CaMOCTOSITEIBHOTO
u3ydenus. [Ipe3eHTanuu 1o JEKIMOHHOMY KypCy pa3OMTBI IO TeMaM, 10 OTACIBHO B3ATOH TeMe
MOET OBITh HECKOJIBKO JICKITHH.

Ha3Banus u mepeueHb Y4eOHBIX U JOKYMEHTAIBHBIX (HIBMOB, MMEIOIIUXCSA B (pUiIbMOTEKE
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6.2 Uctopus 3emaun. @opMupoBaHue HaIero Mupa. PoxieHue niaHeTsl.
6.3 Uctopust 3emnu. ®opmupoBanue Hamiero Mmupa. CTOIKHOBEHHE KOHTHHEHTOB.
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12 Unble cBenenns M (WJIKM) MAaTEPUAJIbI

12.1. Oco0eHHocTM peaju3auuM JUCUMIVIMHBI Ui MHBAJIMIAOB W JIHI C
OrpaHMYeHHBIMHU BO3MOKHOCTSMH 3710POBbSI

Jns  obecrieyeHuss o00pa3oBaHMsS UHBAIMAOB M OOy4arOIIMXCS €  OrpaHMYCHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbsl  pa3pabaThiBaeTCsl aJanTUpOBaHHas oOpas3oBaTeNbHasl MpOrpamma,
UH/UBUYaJIbHBIA y4eOHBIH IUIAH C Y4eTOM OCOOEHHOCTEH HX ICUXO(PHU3UYECKOTrOo pa3BUTHUA U
COCTOSIHMSL 3JI0pOBbsl, B YAaCTHOCTH, IIPUMEHSACTCS WHAUBUIAYAIBHBIA IIOAXOJ K OCBOCHUIO
JUCLUIUIMHBIL, UHIUBUAYaJIbHBIE 3a/laHus: pedeparbl, NTUCbMEHHbIE pabOThl M, HA0OOPOT, TOIBKO
YCTHBIE OTBETHl M JUAJIOTH, WHIWBUAYaJIbHBIE KOHCYJIbTAI[MH, WCIOJIb30BaHHWE IUKTO(OHA U
JPYTHX 3allMCBIBAIOIIMX CPEACTB JUUIsl BOCIIPOU3BEACHMS JIEKLIMOHHOIO U CEMMHAPCKOTO MaTepHraia.

1 oCcyliecTBiIEeHHs NPOLENYp TEKYILEr0o KOHTPOJIA YCIIEBAEMOCTH U IMPOMEXYTOYHOMN
aTTecTallMd OOYYarOIIMXCsl MHBAJIUAOB U JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM 310POBBS
YCTAQHABJIMBAIOTCS  QJaNTUPOBAaHHbIE (OPMBI MPOBEACHUS C  yYETOM  HWHAMBUIYAIbHBIX
NCUXO(PHU3HOIOTNYECKUX OCOOCHHOCTEN:

- JUISL JIAL C HapyIIEHUEeM 3pEHHs 3aJaHHS [TPEIaraloTCsl C YKPYIHEHHBIM IPU(TOM,

- JUIsl JIUL C HAPYLIEHUEM CIIyXa — OLEHOYHBIE CPEICTBA IPEJOCTABIAIOTCSA B MUCBMEHHOU
(dopMe C BO3MOKHOCTBIO 3aMEHBI YCTHOTO OTBETA HA MUCbMEHHBIM,

- JUId JMIl C HapylleHUEM ONOPHO-ABUraTeIbHOIO ammapara JBUraTelbHble (OpPMbI
OLICHOYHBIX CPEJICTB 3aMEHSIOTCS Ha IHMCHbMEHHBIC/YCTHBIE C WCKIIOUEHHEM JBUTATEIbHOU
AKTUBHOCTH.

[Tpr HEOOXOAUMOCTH CTYIEHTY-UHBAIUAY MPEAOCTABISETCS JOMOIHUTEIBHOE BpeMs IS
BBITIOJIHEHUS 3a1aHHUS.

IIpyn BBINOJHEHMH 3aJaHUM Uil BCEX TPYIII JUI C OTPaHUYECHHBIMH BO3MOKHOCTSMH
3I0pPOBbsl JIOIYCKAeTCsl IPUCYTCTBUE WHIMBUIYaJbHOIO IIOMOIIHHUKA-CONPOBOXKIAIOLIETO IS
OKa3aHHs TEXHUYECKOH NOMOIIM B OQOPMIIEHMM pe3yJbTaTOB MPOBEPKU CHOPMHPOBAHHOCTU
KOMIIETECHIIH.

B wmemsax oOecrieueHuss 0OydYarOmIMXCsl WHBAIMAOB W JIMII C OTPaHUYCHHBIMH
BO3MOXHOCTSIMM 3[I0POBbsl OMOJIIMOTEKAa KOMIUIEKTYeT (OHJ OCHOBHOH yuyeOHOH nuTepaTypoH,
aJaNTUPOBAHHON K OTPAHUYEHHIO AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYN K KOTOPHIM
opranuzoBad B BU® Kem['V. B Oubnuorexke nmpoBoAsTCs WHAMBUIYAIbHbIE KOHCYJIbTAlUU JIJIS
JJAHHOM KaTeropuM II0Jb30BaTENEH, OKa3bIBA€TCS IIOMOIIb B PETUCTPAlMU M HMCIOJIB30BAaHUU
CETEeBbIX U JIOKAJIBHBIX 3JEKTPOHHBIX OOPAa30BaTENIbHBIX PECYpPCOB, MPEIOCTABIAIOTCS MecTa B
YUTAJIBHOM 3aJIe.

12.2 O6pa3oBaTesibHbIE TEXHOJOTHH

B coorBerctBun ¢ TtpeboBanusiMu PI'OC BO mno HampaBieHHIO NOATOTOBKU IMPHU
peaiM3allud  KOMIIETEHTHOCTHOTO TMOAXOJa MPEeAyCMaTpUBAIOTCS HHTEPAKTHUBHBIE  (OPMBI
IIPOBE/ICHUS 3aHATHM.

Conepxkanne 00pa3oBaHMsA: MOAYJIBHOE HAIMOJHEHHE IpEelycMaTpuUBaeT 3 MOAYJIA:
«OBOJIIOLIMSI HAYYHOTO METOJA U €CTECTBEHHOHAYYHOM KapTHHBI Mupa», «CTpyKTypHBIE YpOBHH,
CHCTEMHasl OpraHM3allUs MaTepUu M MaHOpPaMa COBPEMEHHOIO €CTEeCTBO3HaHUs», «buocdepa n
YEJIOBEK».



[Ipu mpoBeaeHNU MPAKTUYECKOTO 3aHATHUS MCHOJIB3YETCsl OpraHu3alloHHas Gopma «keiic-
METO/», BKIIIOYAIOILAsi TAKUE JTAlbl, KaK:

1) moxroroBka K 3aHATHIO cTyaeHTa (paspaborka JICC, moaroroBka COOOLICHUH 10
TEeMaTUKe 3aHATHs, paboTa co claiiaMu- Ipe3eHTalusIMU JIEKIHH, TpocMOTp (PUIBMOB) B COCTaBE
MUHHTPYTIIT,

2) opraHM3alMOHHAs YacTh — Bblaya 3a/1aHus;

3) uHOMBHAYyaJdbHAs CaMOCTOSTENbHAs padoTa CTYAEGHTOB C 3a/JaHUSMH, MOJY4YCHHE
JIONIOJIHUTENBHON HMH(POpPMAaLMU; HPOBEPKAa YCBOEHHUS TEOPETHYECKOrOo MaTepuajla IO TeMe B
IPOLIECCE YCTHOTO COOOIIEHUS;

4) paboTa cTyIeHTOB B MUHUIPYIINaX; KOJUIEKTUBHAsI paboTa CTY/IE€HTOB;

5) ohopmiieHHE CTYICHTAMU UTOTOB PaOOTHI;

6) noABeIeHNE UTOIOB IPENOIaBaTEIIEM.

IIpy uyTeHUM JeKUUH NPEeTyCMOTPEHO MYJIbTHUMEIUNHHOE CONPOBOXKAECHUE (IPE3EHTALUH)
JEeKIHUH, MpPOCMOTp (parMeHTOB Y4eOHBIX (HIBMOB, OKa3aHWE IIOMOLIM CTYAEHTaM IO
(dopmupoBaHUIO y4eOHBIX IEHCTBHIA B 0(POPMIICHUN KOHCIIEKTa «OOPTOBOM >KypHAID».

CocraButenb. Illep6akosa H.A., k.1i.H., mon. kad. DHuT




