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1 IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0yYeHHUs] MO JUCHHUIJIHHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH pe3yJibTaTaMu 0CBOeHHsI o0pa3oBaTeabHOM mporpammal 38.03.01 DxoHomMuka

B pesynbrare ocBoenus OIIOII GakanaBpuaTa 00y9arOIIUCs JODKEH OBJIAJETh CICIYIOIIUMHI
pe3ynbTaTaMyu 00y4eHHs 10 IUCIUILIHHE!

Kon dopMupyemsle Pe3ynbrar ocBOEHUS TUCIUIIITUHBI
KOMIIETCHIUH | KOMIETCHLHH
OK-1 CIIOCOOHOCTh MCIONIB30BATh | UMenmsv npedcmaeienie O BIUSHAA HW3MEHEHUH
OCHOBBI ¢unocodckux | MpUPOAHOI cpeabl Ha Oyaromonydue OOIIEeCTBa; O
3HaHWH 7151 (GOPMHUPOBaHMA | ecTecTBeHHOHayyHOH kaptuHe wmupa (EHKM) xak
MHPOBO33PEHUYECKOMN rI00aTbHOW ~ MOIETM  TIPHPOABI,  OTpaKaroIei
MIO3ULIUA LEJIOCTHOCTh U MHOTOOOpa3fe eCTeCTBEHHOTO MUPA;
3HamMb  NOHATUHUHO-KATETOPUANIBHBIN  ammapar H
METOA0JIOTHIO €CTECTBO3HAHUS; BEIyILIHE

TPaHCIUCIUIUIMHAPHBIEC €CTECTBEHHOHAYYHBIEC U/ICH, B
KOTOPBIX OTpPaKaeTcs KBUHTICCEHIMS COBPEMEHHBIX
NpPEe/CTaBICHNH O TPHPOAE; O MECTe 4YeJOBeKa B
sBomonmu 3emin u Kocmoca, Hoocdepe n mapagurme
KO3BOJIIOLINY;

yMemb UCnoNb306ams TPEACTAaBICHUS 00 OCHOBHBIX
JTamax pasBHTUS ©CTECTBO3HAHUS, METOJOJIOTHIO
HayKd TpU OCBOCHUHM OOMIETIPOPECCHOHANBHBIX H
CHEIUANBHBIX JUCIUILINH;

671a0emb TIOHUMAaHWEM MEXaHM3MOB DETYISIHA U
KOHTPOJIS €CTECTBCHHBIX COIIOTIPHPOTHBIX
KOMILIEKCOB.

2 MecTO IMCHUIIMHBI B CTPYKTYpPe NPOrpaMMsl 6akajaBppuara

VYyeOHnas qucnuminHa «KoHIenum coBpeMeHHOr0 €CTECTBO3HAHUA» OTHOCUTCS K Y4€OHBIM
JUCLUIUIMHAM BapHaTUBHOW yacTH. K MOMeHTy Hayana ocBO€HHs y4yeOHOM AMCHUIUIMHBI CTYJEHT
JIOJKEH

3HAMDb!

- 3aKkOHBl HBIOTOHA, MOHATHS MAaccChl, YHEPTUU, PabOTHI, MOMEHTa KOJUYECTBA JBIIKEHUS,
MHepIHUaIbHbIE CUCTEMbI OTCUETa, MPUHLIUIIBI OTHOCUTENbHOCTH ["amuies u DHHINTEHA, OCHOBHBIE
TIOJIOKEHHS PEIATUBUCTCKON MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH dHEepruu, oOmHid 3aKOH
COXpaHEHMsI HHEpPIruu, TEPMOJAWHAMHYECKHE LHUKIbl, OCHOBHBIE 3aKOHBl JJEKTpUYECTBA U
MarHeTu3Ma, TOHSATHS AJIEKTPOCTATHYECKOTO, MarHUTHOTO, DJIEKTPOMATrHUTHOTO TOJS; OCHOBHBIC
MOJIOKEHUS DJIEKTPOHHOM TEOpHUM METaJlIOB, JIEMEHTApHbIE YAaCTHUIlbl, CTPOCHHE aTOMa, CTPOCHHE
aTOMHOTO SI7pa,;

- (u3nyeckMe W XHUMHUYECKHE M3MEHEHHUS BEIECTB; XUMHUYECKHE 3JIEMEHTBHI, NpHU3HAK
XUMHYECKOTO JIEMEHTA, paclpe/ielicHue dIEKTPUIECKUX 3apsI0B B aTOMe, 3apsi sapa, MOJICKYIIHI,
TUIBI CBA3EH B MOJIEKYJe, MOHATHE O XMMHUYECKOW peaKIMH, MpsMble U OOpaTHble XMMHUYECKHE
peakinuu, TeruioBble 3(P(EKThl XMMHYECKHX peakIfii, BaJIEHTHOCTb, 3K30- M HHIOTEPMHUYECKHE
peaKIuu; KaTaim3, XUMHYecKoe paBHOBecwe, mpuHiun Jle-Illarenpe, opraHnveckne COeIMHEHUS,
U30MEpHs OpPraHUYECKUX COeMHEHMH, BasKHEHIINE KIIACChl OPraHUYECKHX COSIMHEHHM, YIriIeBOIb,
pOJIb YIJIEBOIOB B IMPHPOJIE, aMUHOKHCIIOTHI, HX CTPOCHHE M POJb B MPUPOAE; OCIKH, CTPYKTypa
0€eIKOB; poJib OEKOB B 00ECTIEUEHNUN )KU3HE S TEIbHOCTH;

- OCHOBHBIE CBOWCTBA XHBOTO, CTPOCHHE KJIETKH, XMMHYECKHI COCTaB, peakiuu oOMeHa B
KJIeTKe, aHa0oJIM3M M KaTaboJu3M, a’poOHOE M aHa’poOHOEe JbIXaHHWe, (POTOCHUHTE3, (HOPMBI
Pa3sMHOKEHHUsSI, OHTOTCHE3, TEHETHKa, HACIIEJACTBEHHOCTh M W3MEHYMBOCTH, 3aKOHBI MeHmems,



TOMO3HUTOTHl M TeTePO3UIOThI, TEHETUKA I10J1a, SBOJIIOLIMOHHOE YYEHHUE, SBOJIIOLIMOHHBIE TEOPUH
Jlamapka u [lapBuna — Yosieca, (hakTOpbl SBOJIOINH, T0KA3aTEIHCTBA SBOJIONNH OPTaHUYECKOTO
MHpa, CHUCTEMa OPraHWYECKOr0 MHUpA, HUCTOPHS DPAa3BUTHUS OPraHMYECKOrO0 MHpa, aHTPOIOTEHE3,
CTYIIEHU 3BOJIIOLIUU YEJIOBEeKa, POUCXOXKIEHUE pac;

- HCTOPHIO  pA3BUTUS  aCTPOHOMHYECKHUX  MPEACTABICHUH, TIeOLEHTpUYECKas |
reJIMOLECHTPUYECKasi CUCTEMBI MUpa, Hay4yHas nestenbHocTh H. Konepuuka, I'. INanunes, x. bpyHo;
3akonbl Kemnepa, crtpoenne ConHeuHoi cuctemsl, CoOJHIIE, €r0 CTpOSHHE, XMMHUYECKHI COCTaB,
WUCTOYHUK SHEPruu; IUIAaHEThbl, KOMEThI, METECOPUTHI, 3BE3JIbl, 3BE3/IHbIC BEIWYMHBI, (PU3NUECKUE
XapaKTEePUCTHKHU 3Be37 (IBET, CIEKTP, pa3Mephl, TeMIepaTypa, mMacca); TOAWYHBI Mapaiakc H
U3MEepEeHHNe PacCTOSHUSA 10 3Be3]1, 3Be3IHbIe cucTembl, Mieunblit [1yTe, 'anaktuku, MeTaranakTuka.

8n1ademys. HaBbIKaMH PabOTHI ¢ y4eOHOM TUTEpaTypol B 001aCTH €CTECTBO3HAHUSL.

Copep:xanue oOpa3oBaHHs JaHHOW JIHUCUUIUIMHBI CBA3aHO C COJIEp)KaHHEM O0pa30BaHUA
y4eOHBIX TUCHUIUIMH «DKOJOTHs», «be30macHOCTh >KU3HEAEATEIBHOCTH U CO3JIaeT OCHOBY IS
OCBOEHUS YYEOHBIX TUCIUIUIUH MPO(HECCHOHATBFHOTO LIUKIIA.

B yueOHoii aucuumimHe Aaercs oOmias XapaKTEepUCTHKA €CTECTBO3HAHMSA KaK COCTaBHOM
4yacTH BCEM HAayKW U KYJIbTYpbl B II€JIOM, B3auMocBs3b ectectBo3HaHus ¢ HTP, cootHomenue
muddepeHMaiud ¥ MHTETpaluyd HayK, HpoOjeMa uX KIacCH(PHUKALNU; XapaKTepU3YIOTCS
COBpEMEHHBIEC JIOCTHKEHUs (PU3UKU, XUMHH, HayKk o Bcenmennoii. PaccmarpuBarorcs mpoOiemsl
CHEIHMAalbHOM 1 001el Teopuil OTHOCUTENFHOCTH, KBAHTOBOUW (PM3UKU, KOCMOJIOTUHU, KHOCPHETUKU U
cCHUHEpreTHKH. JlaeTcst XapaKTeprcTHKa COBPEMEHHOTO €CTECTBO3HAHUS O KHBOW MPHUPOJE B OOIINX
yepTax: 3aKOHOMEPHOCTH HCTOPHYECKON »SBOJIONHMM >KU3HH, CHHTE3 HBOJIIOLMOHHOW TEOpHH,
TeHETUKU M DKOJIOTHH, YYEHHE O MpOrpecce B KUBOW NpUpoae. AHATU3UPYIOTCS COBPEMEHHBIC
MPEJICTABICHUS O MPOUCXOKICHUHN YEIIOBEKa, CTPYKTYypEe CO3HAHUS U CAMOCO3HAHMsI, B3aUMOCBSI3U
CO3HAHUS U MO3Ta, COOTHOIICHHUS COLIMAIBHOTO M OMOJIOTHYECKOTO B YEJIOBEKE, a TAKXKE O 37J0POBHE
YeloBeKa KaK KOMIUIEKCHOM HaydyHOW W COLMAIbHO-TIPAKTUYECKOW IMpolieMe, ¢ y4eToM ee
TEeHETHYECKOTO M DKOJOTHYECKOTo acmekToB. JlaHel oOmmMe TpeacTaBiIeHUsT O TIpoleccax
caMOOpraHu3alui, CACTEMHOM IOAXO/IE.

JlucuuIuimHa u3yJaeTcsi Ha IepBOM Kypce.

3 OO0beM [MCHUILVIMHBI B 3a4YeTHBIX €IMHMLIAX C YKa3aHHEM KOJHYecTBa
aKaJeMH4YeCKHX 4YacoB, BbIJIeJeHHbIX Ha KOHTAKTHYW PpadoTry oOydamoummxcs C
npenojaasareseM (110 BUAAM 3aHATHIH) M HA CAMOCTOSAITEIbHYIO Pa0oTy 00yUyaroumuxcst

O6mas Tpy10eMKoCTh (00beM) AUCIUILTUHBI COCTABISIET YeThipe 3aueTHbIX equnuil (3E), 144
aKaJeMUYECKHX Jaca.

3.1 O0béM QMCUNITMHBI 0 BUAAM YUeOHBbIX 3aHATHIH (B yacax)

Bcero yacos
O0BbEéM TUCHUNJINHBI A JA0THOH
dbopmbl 00yUeHUS
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 144
KonrtakTHass pabora oOydaromuxcsi ¢ mpernojaBareiaeM (10 BHUAAM 10
y4eOHBIX 3aHATHII) (BCETO)
AynuropHas pabora (Bcero): 10
B T. YUCJIE:
Jlexuu 4
CeMHHAPBI, TPAKTHYECKUAC 3aHATHS 6
IIpakTuKyMBI -
JlabopaTopHbie pabOTHI -
B T.4. B aKTUBHOW M MHTEPAKTUBHOHN (opmax 2




Bcero yacos
O0LEM TUCHUIITTHHEI AU 3a0tHOU
dbopMbI 00yUeHMHS
Bueaynuropnas padota (Bcero): 125
B Tom wuwmcne, wuHauBMAyanbHas pabora OOydYAOIIUXCS C -
MIPETI0JIaBATEIICM:
KypcoBoe npoektupoBanue -
['pynmoBasi, WHAMBUAyalbHAs KOHCYJAbTAIlUS ¥ WHBIC BHUIBI -
Y4eOHON JeSTeNbHOCTH, IPEIyCMaTPUBAIONIME TPYIIOBYIO WIH
WHIVBUAYATbHYIO pab0Ty 00yUJaromuXcsl ¢ MpernogaBaTesieM
TBopueckas paboTa (3cce) -
CamocTosTenbHas pabota o0ydaronmxcs (BCero) 125
By npomexxyTodHOM aTTecTanuu o0yJaromierocs (3a4er / 9K3aMeH) 9 (3K3aMeH)

4 Conep:xaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHeEM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAJeMHYeCKHUX YACOB U BU0B YUeOHbIX 3aHATHI

4.1 Pazennbl JMCHUIIMHBI H TPYI0EMKOCTD 110 BUAAM y4eOHBbIX 3aHATHI (B
aKaJeMUYeCKHUX 4acax)

Bujapl yueOHbBIX 3aHSTHI, BKJIOYAS
2 CaMOCTOSITeIbHYI0 padoTy
5 00y4aloImuxcsi 4 TPYA0eMKOCTh
Ne Pasnen g (B 9acax) ®opmbI
n/m AUCHUILTHHBI = 5 = TeKYIIEero
g Eg § ayANTOPHbIE YYeOHbIE | CAMOCTONATE] KOHTPOJIs
o B3 3aHATHS bHasi pagora | YCHEBAeMOCTH
BCEro JIEKIIUU | CeMHUHApbI, | 00y4Yaromuxc
NPaKTHYECKH 1
€ 3aHATHA,
J1a60paTOPHBI
e padoThI

1 Paznen 1 DBOJIIOLHS 28 1 4 23 TectupoBanue,
HAYYHOTO MeTo/1a u YCTHBIN OIpOC,
€CTEeCTBCHHOHAYYHOM 3a/jaHKe
KapTHHBI MHpA. KOHTPOJIBHOM

paboThLI.

2 Paznen 2 Ilpoctpanctso, 28 1 - 27 TecTtupoBanue,
BpEMs, CAMMETPHUSI. 3aJjaHKe

KOHTPOJIbHOU
paboThL.

3 Pazmen 3 CrpykrypHble 24 1 - 23 TectupoBanue,
YPOBHH H  CHCTEMHas 3aJlaHue
OpraHu3alys MaTepHU. KOHTPOJIBHOM

paboTEHIL.

4 Pazgen 4 [Ilopsgok wu 19 1 - 18 TectupoBanue,
OecropsIoK B IPUPOJIE. 3aJlaHue

KOHTPOJIbHOM
paboTEHIL.

5 Pasnenr 5 DBomronuoHHOE 16 - 1 15 TectupoBanue,
€CTECTBO3HAHUE. YCTHBIH OIpOC,

3aJ]aHne




KOHTPOJIbHOU
paboTHI.

6 Paznen 6 buocdepa u 20 - 1 19 TectupoBanue,

YEJOBEK. YCTHBIN onpoc,

3ajaHue
KOHTPOJIBHOU
paboTEHIL.

7 IMoaroToBka K 9K3aMeHy 9 - - -

8 Hroro 144 4 6 125

4.2 CopepxxaHue TUCUMILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam)

Ne
n/n

HaumenoBanue pasaesia
JMCHUIJIMHBI

Conep:xanue

1

Paznen 1 DBosmonus
HAY4YHOI'0 METOA U
€CTeCTBEHHOHAYYHOM
KapTHHBI MUpa

Brenenue. Hayunwiii meton. EctecTBO3HAaHHME M €ro posib B
KyJlbType. OTHKa Hay4yHbIX HccnenoBanuid. IlceBmonayka.
@dopMmHupoBaHHEe HAy4yHBIX @porpamMm (MaTemMaThdeckas,
ATOMHCTHUYCCKAs, KOHTI/IHyaHBHaﬂ). ECTCCTBCHHOH&Y‘IHHC
KapTUHbl Mupa. Pa3BuTue NOpencTaBIeHUd O MaTepu.
Passutne  npencraBieHud 0 aBWKeHUU.  PasBurtue
MPEJICTaBJICHUI O B3aUMOJICHCTBUU.

Codepoicanue meopemu4eckozo K

ypca

1.1

IIO3HaHUA.

Bregenune. HayuHnblii Meron

Hayunblii MeTon mno3HaHUs. YPOBHU HAYYHOTO ITO3HAHUSA:
SMIIUpUYECKUl, Teoperudeckui. I'mmoresa. IIpoBepsemocts
HayyHbIX TrHnoTe3. Hayunas teopus. Teopema. Kputepuu
HAY4YHOTO 3HaHHUA: OOBEKTUBHOCTH, JOCTOBEPHOCTH, TOUHOCTD,
CHUCTEMHOCTb. MeToabl HaydyHOro TMO3HAaHUS: HAOIIOAEHUE,
9KCIIEPUMEHT, HWHAYKUWA, JeAyKUHsd, aHajdu3, CHHTE3,
MoJleJIupoBaHue, adctparupoBanue. [lpuHiun BepudUKaLuy.
[puanun dhanscudukanmn. OyHKINN HAYKH: 0OBICHUTENbHAS,
onucarTesbHasl, IIPOTHOCTHYECKAS, MHUPOBO33pEHYECKAs,
CUCTEMAaTU3HpYrOLIas, IIPOU3BOICTBEHHO-IIPAKTUYECKASI.
Ipunnun cootercTBUst. OO0MacTb NPUMEHHMOCTH TEOPHUHU.
CootHoteHne a0COIIOTHONW M OTHOCUTENILHOM HCTHH.

1.2

B KyJIBTYpE.

EcrecTBO3HAaHuE M €ro posb

EcrectBo3Hanme. EctecTBeHHble Hayku: (QU3UKA, XUMHUS,
Ouosorus, TeoJIorHs, aCTpOHOMHUH, 3KOJIOTHS.
Huddepenumanns nayk. Murerpanus Hayk. MatemaTnka Kak
SI3BIK €CTECTBO3HAHMS. ['ymaHuTapHble HaykH. McTOpUYHOCTH
3HaHUs. EcTecTBEHHOHayudHas KyibTypa. l'ymaHuTapHas
KyJnbTypa. JIBe KyIbTypbl H B3aUMOCBSI3b MEXKAY HUMH.

13

HCCIIeIOBaHUH.
[IceBnonayxka.

Otuka Hay4HBIX

OTndecKkre NPUHIKIIEI HAyYHBIX UCCIEA0BAHUI: CAMOLIECHHOCTh
UCTUHBI, HCXOTHBIN KPUTULIN3M, cB0OOMa  HAYYHOTO
TBOPYECTBA, HOBHM3HA HAyYHOI'O 3HAHMS, PABEHCTBO YUYEHBIX
nepes  JHULIOM  WCTHHBL,  OOIIEAOCTYHOCTH  HMCTHHBI.
IIceBnonayka. IlceBmoHayku: acTpoJIOTHs, NAparcUXOJIOTHs,
yomorus, OmosHepreTrKa, JIeBUAHTHAS HayKa.
OTnuuuTenbHbIE MPU3HAKU INICEBAOHAYKH: (ParMEeHTapHOCTbD,
HEKPUTHUYECKU I MOAXOJT K HCXOIHBIM JaHHBIM,
HEBOCIIPUMMYHNBOCTE K KPHUTUKE, HECOOTBETCTBUC q)aKTaM,
OTCYTCTBHE 3aKOHOB, HapyIIEHUE 3THYECKNX HOpM. brosTuka.

14

aTOMHCTHYECKAS,
KOHTHHYaJbHAas).

®opMHpOBaHNE  HAy4YHBIX
MporpaMM (MaTtemMaTH4decKas,

Hayunas (ecrecTBeHHOHay4yHasl) KapTHHA MHpa Kak OOpa3HO-
¢dunocodckoe 0000IICHHE AOCTHIKEHUH €CTECTBEHHBIX HAYK.
Hayunble kapTHHBI MHpa: MeXaHWYecKasl, IeKTPOMAarHUTHa,
Heknaccuueckass (1-1 momoBmHa XX  B.), COBpEeMEHHas
sBomonoHHas.  DOpMBI  MaTepuM:  BEIIECTBO,  IIOJIE,
¢u3nueckuii  Bakyym. JluckperHocth. KOHTHHYambHOCTB.




n/n

HanmeHnoBanue pa3aeia
AUCHUIIJINHBI
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Bonmna kak  pacmpocTpaHsiomieecss  BO3MYIIEHUE — TOJS.
Buptyanbnusle yactuipl. @opMbl ABIKEHHS. MeXaHHYECKoe
IepeMenieHiue.  OBONIONMS  Kak  gopMa  IABIDKCHHSL.
Hderepmunusm. Mexanudeckuil qerepMuHn3M. Ciy4ailHOCTb.
BepostHocTs. Heomnpenenennocts. KocMmonmorudeckass Mozenb
Opunmana. OpomonnoHupyomasi  Bcemennas.  [loneBoit
MEXaHU3M Mepeaur B3auMozeiicTBuil. KBaHTOBO-moJEBOM
MEXaHU3M nepegayu B3aUMOJICUCTBUH. [Tpuntun
NPUYHHHOCTH.

15

EcrecTBeHHOHAyUYHBIE
KapTUHBI MUpa.

Hayunas (ecrecTBeHHOHay4YHas) KapTHHAa MHpa Kak OOpa3HO-
¢unocopckoe 00001mICHNE NOCTHKEHHI E€CTECTBEHHBIX HayK.
Hayunble KapTHHBI MHpa: MEXaHHUYECKas, JIEKTPOMArHUTHAs,
Hekimaccndeckas (1-g1  momoBmHa XX B.), COBpPEMCHHAS
sBoNOLIMOHHAd.  PopMBl  MaTepuM:  BEIIECTBO,  IIOJIE,
¢usnueckuii  BakyyMm. JluckperHocTh. KOHTHHYanbHOCTB.
Bonna kak pacmpocTpassiomieecs — BO3MYILEHHE — IOJISL.
Buptyanbnusle yactuipl. @opMbl ABMKEHHs. MexaHUYeCcKoe
nepeMenieHne.  JBOMOIMsS — Kak  (GopMa  JIBHOKCHHUS.
HerepmunuzM. Mexannueckuil getepMuHu3M. CiydallHOCTb.
BepostHocts. Heonpenenennocts. Kocmosnornueckas Mozenb
Opunmana.  OpomonuoHupytomas Bceenennas. IloneBoit
MEXaHU3M TIepefadyn B3auMozcicTBuil. KBaHTOBO-mOJIEBOI
MEXaHU3M nepenadu B3aUMOJICUCTBHIA. IIpunuun
MPUYINHHOCTH.

1.6

PasButue npexncraBineHuidl o
MaTEpHH.

Martepus. @opMmbl MaTepuu: BEIECTBO, MOJe, (DU3MUYSCKUI
BakyyM. [luckpernocts. [lone ¢usndeckoe. KoHTHHYambHOCTS.
Bonmra kak  pacmpocTpaHSOLEECS — BO3MYIIEHHE — IOJIS.
®uznueckuil BakyyMm. BupTyanbHble 4acTUIbl. DJIeMEeHTapHbIe
yacTULbl. ATOMHO-MOJIEKYJISIPHOE yueHHe. YUYeHHE O COCTaBe.
YyeHue 0 CTpOCHHUH BELECTBA.

1.7

PasButue npencraBieHuil o
JIBHKCHUU.

@opMBI IBWKECHHS MAaTEpPHH: MeEXaHW4YecKas, (u3ndeckas,
XUMHUYecKkas, Ouonorndyeckas B3anmMocBsizb (GopM JIBHKEHUS U
UX HECBOOUMOCTb JApyr K Japyry. IloHsarue cocTostHUS.
[BrxeHne Kak H3MEHEHHE COCTOSHUA. MexaHuueckKoe
JIBI)KEHHE, €ro OCHOBHBIE XapaKTePUCTHUKH: MaTepHhajbHas
TOYKa, TPAEKTOPHUs, CKOPOCTh, YCKOPEHHE, ITYTh, UMITYJIC Tela,
MOMEHT HWMITyJibca. MexaHndeckass pabora. 1 W 2 3aKOHBI
HbrotoHa. XapakTepuCTUKA BOJIH: CKOPOCTb, JJIMHA BOJIHBI,
yacrora. CoiictBa BonH: audpanmsa, HHTEpHEPEHIHs,
roJisIpu3aIysl. XUMUYeCKHH TPOoIece Kak XuMHu4Yeckas Gopma
IBIKEeHUs ~ martepud.  [Ipomecchl  JKU3HEAESTENBbHOCTH,
9BOJIIONMSA JKMBOH TIPUPOJIBI Kak Ouonorudeckas ¢opma
JIBIKEHUS MaTEpPUU.
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PasButue npencraBineHuil o
B3alMO/IECHICTBHU.

dyH1aMEHTaJIbHbIE B3aUMOJCHCTBUS: TPABUTALIIOHHOE,
cnmaboe, 3JCKTPOMArHUTHOE, CUJIbHOE. XapaKTCPUCTHKH
(dyHIaMeHTaNbHBIX B3auMoJeicTBUiA. 3-if 3akoH HproToHa.
Cuina Kak xapakTepucTUKa B3auMo encTBUd. JlanpHonelcTBue.
binskonericTeue. ITonesoi MEXaHU3M rnepenadn
B3auMoJiecTBUMA. KBaHTOBO-TOJIEBOM MEXaHU3M TNepeaadu
B3auMoeicTeuil. [IpuHIuUN cynepno3uuuu.

Paspea 2 IIpocTpancTso,
BpeMsi, CHMMeTpHs

[IpuHUUOBl CUMMETPUM, 3aKOHBI COXPAHEHHUSA. DBOJIOLIMS
MIPEeICTaBICHN O TPOCTpaHCTBE M BpeMeHH. CrnernmanbHas
TeOopHsi OTHOCUTENHLHOCTH. OO0IIast TEOPUST OTHOCUTEIHHOCTH.

2.1

[TpuHumne! CUMMETpUH,
3aKOHBI COXPaHEHHS.

[lonssTne cuMMeTpUM B €CTECTBO3HAaHHMU. JI30TpOIHOCTE.
Annzotponusa. MuBapuanTHOCTE. OHOpOoAHOCTH. IIpocTeiimue
CUMMETpUH (aCHMMETPHH) TPOCTPAHCTBA H BPEMEHH U
CBA3aHHBIE C HHUMH 3aKOHBl COXpaHeHHs (HECOXpaHEeHHs.




n/n
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Teopema Herep. Cummerpun NpHpOAHBIX OOBEKTOB Bumabl
CUMMETpUIL: reOMETPUIECKHUE, JUHAMHUYECKHE,
KamnOpOBOYHBIE. OJBOMIONMSA KaK [ENOYKa HapyIIeHUH
cuMMeTpu. CHMMETpHSL M aCHMMETPHSI )KHBOTO.

2.2

DBOJTIOIHS TIPEACTABICHHH O
MPOCTPAHCTBE M BPEMEHH.

[IpocTpanctBo U Bpems Apucrtorens (IPOCTPAaHCTBO Kak
KaTeropusl MecTa, BpeMs Kak Mepa IBIKEHUS). AOCOIIOTHOE U
OTHOCUTENbHOE MpOoCcTpaHcTBO Hrplorona. AOconroTHOoe U
oTHocuTenbHOe Bpems Hrlorona. MupoBoir 3¢up. OnbIT
Maiikenbcona-Mopiu. HBapHaHTHOCTh CKOPOCTH  CBETA.
EgmacTBO  mpocTpaHCTBA W BpeMeHHM  Kak  (hOpMEI
CYLIECTBOBAaHUS JABIKYILEHCS MaTepud B COBPEMEHHOM
Hay4YHOU KapTUHE MUpA.

2.3

JluHaMHYeCKHE CHUMMETPHH MpPOCTPAHCTBA MW  BPEMCHHU.
CrnenumanbHasg Teopust oTHocutensHocTd (CTO). Ilpuaiun
otHocutenbHocTH [ammness Ilpunnuner CTO: npuHnun
OTHOCUTEIIbHOCTH,  WHBapHaHTHOCTb  CKOPOCTH  CBeETa.
CnenctBus  CTO:  OTHOCUTENBHOCTH  OJAHOBPEMEHHOCTH,
PENSATUBUCTCKOE COKpAIlleHHE IJINH U NMPOMEXYTKOB BPEMEHH,
YBEJIMYEHUE MHEPTHOM Macchl B ABWXKYLICHCS CHUCTEME
KOOpJWHAT OTHOCUTEIBHO HEMOJBIKHOW CHUCTEMBI OTCYETa,
MPOCTPAHCTBEHHO-BPEMEHHON MHTEPBAl MEXKIy COOBITHSIMH,
€ro MHBapUaHTHOCTh, NMPUYUHHO-CJIEJICTBEHHBIE CBS3U MEXIY
COOBITHSIMH, TPUYUHHOCTD €IVHCTBO IPOCTPAaHCTBA U
BpEMEHH, MIPOCTPAaHCTBEHHO-BPEMEHHON KOHTHHYYM,
SKBUBAJICHTHOCT ~ Macchl M 3Hepruu.  OrpaHuueHue
IPYUMEHMMOCTH IPHHIIMIA TOCTOSHCTBA CKOPOCTH CBETA.
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CrienmanbHas TEOPHS
OTHOCHUTETILHOCTH.
Obmas TEOpHs
OTHOCHUTEILHOCTH.

O6mas Teopus otHocutenbHOoCcTH (OTO): pacmpocTpaneHue
OpuHOUIIAa OTHOCHUTCILHOCTU Ha HEHMHCPUHUAIBHBIC CHUCTEMBI
OTCcYEeTa. HpI/IHHI/IH OKBUBAJICHTHOCTHU I'PABUTAIITMOHHOI'O I1OJIA U
CW1 MHEpUUH. OMOupuyeckue JokaszarensctBa OTO:
OTKJIOHEHHE Jiyya B moie TiroreHus ConHIa, HW3MEHEHHE
HaCTOTHI BHCKTPOMHFHHTHOﬁ BOJIHBI B IIOJIE TATOTCHMHA,
cMmemienne  mnepureiaus  opOutel  Mepkypus.  Ilonsitue
IPAaBUTALMOHHOIO  paauyca. ['paBUTAllMOHHBIA  KOJUIAIIC.
YepHbIE ABIPHL.

Paznen 3 CTpykTypHBIE
YPOBHHU U CHCTEMHAS
OpraHu3anusi MaTepuu.

Mukpo-, Makpo-, Meramupbl. B3auMOCBsI3b CTPYKTYPHBIX
ypOBHEN opraHuzanuu Martepuu. OpraHusanus MaTepud Ha
¢usnueckom yposHe. Ilpomeccel Ha (u3MUYECKOM YypOBHE
opranuzanuy mMatepuu. Opranuzaius MaTepud Ha XUMHUYECKOM
ypoBHe. IIpomecchl Ha XHMHYECKOM YpOBHE OpraHU3alluu
MaTtepu. OcOOEHHOCTH OMOIOTHUECKOTO YPOBHS OpraHU3alin
Matepuu. MoJIEKyJISIpHbIE OCHOBBI KHU3HMU.

3.1

Muxkpo-, Makpo-, METaMUPBI.

CTpykTypbl —~Meramupa: 3Be3/bl, IUIAHETHBIE CHCTEMBI,
ranaktukn. Kputepuu JneneHus HA MHUKPOMHUD, MakpOMHP U
meramup. lIpocTpancTBeHHble  MacmiTabbl  BcemeHHOM.
Enununel HU3MEPEHUs paccrosiHui B MEeraMmupe:
acTpOHOMHYECKAsl ~ €AMHHUIA, CBETOBOM  Troj,  Mapcek.
Bpemennsie macmtabbl Beenennoil. SBineHus, mo3BonmBIIvE
OILIGHUTh BpeMs cyliecTBoBaHus Beenennoit: addext omiepa,
3aKkoH Xab0ma. XapaKTepUCTHUKH 3BE3], OMpeIeisieMble U3
HaOJIOIEHUI: CBETUMOCTHh (MOIIHOCTH W3JIy4YeHHs), Macca,
paamyc,  CHEKTpambHBIA  cocTaB  m3nmydeHus.  Crextp

3MEKTPOMAarHUTHBIX W3ITy4YeHUN (panroBOIHEL,
uHPaKpacHbId, BUAMMBIA YNbTPa(UOJIETOBBIA IHANA30HbI,
PEHTTEHOBCKOE u raMMa-u3jy4eHue). Bcenennas,

Meraranaktuka. KpynHomacmtabHas cTpykTypa BceneHHOM.
OQHOPOAHOCT, M M30TPONMHOCTh BceneHHOW Ha oueHb




n/n
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Ooompmmmx MacmTabax (150 - 200 Mnk) CkomieHuss u
CBEPXCKOIUIEHH TranakTuk. Keazapel. Mueunsiii Iyt - Hamia
I'amaktuka. CocraB CoOJHEYHOM  CHCTEMBI: IUIAHETHI,
CIyTHUKM IUIAHET, AacTepOUIbl, KOMEThl, METEOPOHIBI,
MarHuTHbIE IIOJIA, IbIJIEBas MaTepHsi, COJIHEYHBIH BETEp H
KocMmuueckue nyud. Ilnanera 3emHOi rpynmel: Mepkypuii,
Benepa, 3eminsa, Mapc. Ilnanersi-rurantel: Onurep, Catyph,
VYpan, Hentyn. I[losc acrepoumoB. O6mako Opta. Ilosic
Koiinepa. Co3Be3ausi — y4acTKH 3BE3HOTO Heba ¢ TpyIIamMu
3B€3/, BBIJETICHHBIE ISl OPUEHTHUPOBKU 3Be3/bl. VICTOUHHMKHU
SHEPrUM  3BE3/:  TEPMOSAJEPHBII  CHHTE3 W JHEPrus
IPAaBUTALMOHHOIO  CkKaTus.  [lnaHeTapHble  TYMaHHOCTH.
I'urantelr u cBepxrurantel. YepHble nOpipel. Ilynmbcap -
HeHTpoHHas 3Be37a. CBepxHOBBIE 3Be3/bl. [IBmxennsa ConHua B
lNanaktuke. ConHile — HOpMaJibHas 3Be3/a.

3.2

B3anMocBA3p  CTPYKTYPHBIX
YpOBHEM OpraHu3alHU
MaTepuu.

enoctHOCTH TIPUPOJIBL. CucteMHOCTh TIPUPOJIBI.
MHuoroob6pasue cucteMm. MepapXudHOCTh MPHPOIBI M CHCTEM.
AITMTHBHBIE CBOWCTBAa (aJAUTHUBHOCTH). VHTErpaTHBHBIC
CBOWCTBa (MHTETPaTHBHOCTH). Butamusm. Penykumonusm.
B3anmocBs3p ypoBHEW OpraHW3aldy MaTepud: (PU3NIECKOTO,
XUMUYECKOT0,  OHOJIOTHYEeCKOro.  l'amakTuuu.  YPOBEHb
MerarajlakTUKA. bUOJIOTMYECKUII  ypPOBEHb  OpraHU3aLAU:
KJICTOYHBIA (OpraHejulbl KJIETOK, JKUBBIE KIIETKH), OpPraHHBIH,
TKAHEBBIH, OpPraHU3MEHHBI, BUJOBOM, MOMYJISIIIUOHHBIN,
OMOreoLeHOTHYECKH, OHOCc(hepHBIH. YPOBEHB T€0IOTHUECKUX
o0BeKkTOB, TUIaHeT. Ou3mueckuid ypoOBEHb: CyOATOMHBIN
YpoBeHb (KBapKH, JIENTOHBI), SACPHBIA ypPOBEHb (HYKJIOHBI,
sipa aTOMOB). ATOMHBIM ypoBeHb. MOJEKYIIpHBII YpPOBEHb.
MakpOMONIEKYJISIpHBIA  YPOBEHb TOJHMEPOB M KOMILIEKCOB
MOJIEKYIIL.

3.3

Opranuzainus MaTepuu Ha
(hU3UYECKOM YPOBHE.

dyHaaMeHTalbHBIE  JIEMEHTapHble 4YacTHIBl. OCHOBHBIC
XapaKTePUCTUKH 3JIEMEHTAPHBIX YaCTHIl: Macca, 3apsi, CIIWH,
Bpems km3HH. Kiaccudukamus sneMeHTapHBIX YacTHIl:  I10
Macce MOKOSI ((DOTOHBI, JIENTOHBI, ME30HBI, OAPUOHBI). - TI0
BPEMEHHU >KM3HU: CTaOWIbHBIE (TPOTOH, JIEKTPOH, HEUTPHUHO U
WX aHTUYaCTUIBI) M HecTaOWIbHBIE (CBOOOIHBIA HEWTPOH,
PE30HAHCHI). [lepenocunku (hyHIaMEHTaTBHBIX
B3aUMOJICUCTBUH ((DOTOHBI, TPABUTOHBI, TJOOHBI, ME30HBI).
CrocoOHOCTh  3JIEMEHTapHbIX  YacTHI[ K  B3aWMHBIM
MpeBpalleHusIM, HE HapyMAIoNIMM 3aKOHOB COXPaHEHUSI.
®dusnueckoe 1oOJe KaK COBOKYIMHOCTh BUPTYaJIbHBIX YaCTHII.
ToXAECTBEHHOCTh 4YacTHll. Bakyym Kak COCTOSIHUE MOJsA C
HauMeHbIIIEeH YJHEPTHeH, COCTOsIIee U3 BUPTYAIbHBIX YACTHII.

3.4

IIponeccer Ha huznyeckoM
YpOBHE OpraHU3aIiu
MaTepuu.

SIBmenne €CTECTBEHHOM PalHOaKTUBHOCTH. 3aKkoH
pPaaINOaKTUBHOTO pacmaja Kak cTaTUCTHUeckuil 3akoH. CocTaB
M3IIYYCHUSI TP PAANOaKTHBHOCTH. BEIieneHne >HEpruu mpu
panuoakTUBHOM pacmnage. [IpeBpamieHust 5JI€MEHTOB MpHU
paguoOaKTUBHOM pacmajne. SmepHbie peakiuyd pacHieIICHUS
sJIep aTOMOB MOJI JIEUCTBUEM HEHUTPOHOB. METO/IbI MOJTyUEHUE
HUCKYCCTBEHHBIX  PAJMOAKTUBHBIX  3JIEMEHTOB. OTKpbITHE
aTOMHOTO $IIpa, U3MEPEHUE €ro pa3MepoB, MAcChl U 3apsja.
OHeprus CBsA3M HYKJIOHOB siiep aTroMoOB (JIeeKT Macchl).
Peakius menmHOrO neneHus ypaHa. Peakium cWHTE3a JIETKUX
ATOMHBIX SJIep U BbIJCJICHUE SHEPruu. THUMIbl TEPMOSAECPHBIX
peaKITiii B 3Be3/1aX U IBOJIOIHS 3BE3I.

3.5

Opranuzarus MaTepun Ha
XUMHYECKOM YPOBHE.

Xumuueckui  dnmeMeHT. AtoM. M3oromel. DBOJIOLUA
NpEACTaBICHUH O CTpoeHMH atoMa. KBaHTOBOMEXxaHHMYecKas




n/n

HanmeHnoBanue pa3aeia
AUCHUIIJINHBI

Conep:xanue

MOJeNb  CTpOCHHS aToMa. MoleKkyjga Kak KBaHTOBO-
XUMHUYECKas cucrema. Bemiectso. Karanuzatopsl.
buokarammzatoper  (dbepmentsl). [lommmepbl.  MoHOMEpHI.
Ilepuonnueckas cucrema. llepuogmueckuit 3axon . .
MeHeneeBa.

3.6

IIporiecchl HA XUMHUUECKOM
YpOBHE OpraHU3alNU
MaTepuu.

Xumugeckuit mporecc. TemmoBeie 3 dexTs mpormeccoB (3K30-,
sHpoTepMudeckue. [loHATHE O XMMHYECKOW KHUHETHKE.
®daxTophI, BIMUSIONIAE HA PEAKIIMOHHYIO CITIOCOOHOCTH BEUIECTB:
BIMSIHAE KOHIICHTpallMM - 3aKOH JICHCTBYIONIMX  Macc.
@DakTophl, BIUSIONIHE HA PEAKIIMOHHYIO CIIOCOOHOCTH BEIIECTR:
BIIUSHUE TemrepaTypbl -npaBwio Baut-I'odpda. Dueprus
aKkTHBAIMK (PHEpPreTHUecKuii Oappep peakiuu). DaxkTopsl,
BIIMSIFOIIIE HA PEAKIIMOHHYIO CITOCOOHOCThH BEIIECTB: KAaTaJH3.
[Monstue 00 aBrokaramu3e. Karamus (depMeHTaTUBHBIN.
OBONIOIMOHHAS ~ XUMUSL. JluHamuueckoe  paBHOBECHE
(xummaeckoe u dazooe). [Ipurmun Jle [larense.

3.7

OcobenHocTi
OMOJIOTUYECKOTO YPOBHS
OpraHu3aliy MaTepuH.

CucteMHocTh %HBOTO. Mepapxuueckas opraHu3anusi KHBOTO:
KJIeTKa — eIUHMIA >KUBoro. lepapxudeckas oOpraHu3anus
JKUBOTO: TIOMYJISALINS, BH]I, OHOLIEHO3, OHOreoLIEHO3,
onocdepa. XUMHUYECKHI COCTaB JKHBOTO: aToM yIiepoaa —
TJIaBHBIM DJIEMEHT JKHMBOTO, €ro YHHUKAJIbHBIC OCOGGHHOCTI/I.
XHMMHMYECKUM COCTAB JKUBOTO: BOJA, €€ pOJIb B JKUBBIX
opranm3Max. XWUMHYECKHH COCTaB KHBOTO: OCOOEHHOCTH
OpPTaHMYECKUX OHMONOJIMMEPOB — BBICOKAas MOJEKYJISIpHAs
Macca, CIIOCOOHOCTh  00pa3oBBIBaTh  HaJIMOJIEKYJISpHBIE
CTPYKTYpPBl. ACHMMETPHUYHOCTh  (XHUPAIBHOCTH)  MOJIEKYJ
XKHUBOro. OTKpBITOCTh XMBBIX cucTteM. OOMEH BeIIECTB H
SHEPTHH. CamMoBoCTIpOU3BEICHHE. I'omeocras KaK
OTHOCHUTEJIbHOE JUHAMHUYECKOE IIOCTOSHCTBO COCTaBa H
CBOMCTB BHYTPEHHEH cpe/ipl )KUBOM cucTeMbl. KaTanurnueckuii
XapakTep XHUMHHM >KMBOTO. LleJIOCTHOCTh JKHMBBIX CHCTEM,
KOTOpasi TpPOSBISETCS BO B3aWMOJIEHCTBHH, COTJIACOBAHHOM
(YHKIIMOHUPOBAHMH BCEX YPOBHEH OpraHU3alvy )KUBOTO.

3.8

MOHeKyHHpHHe OCHOBBI
KHU3HU.

HOJ’II/IHGHTI/I,Z[LI KakKk TpEAIICCTBEHHUKHA OcnkoB. benxku kax
BBICOKOMOJICKYJIAPHBIC COCOAMHCHUA C 0COOBIM KOMILIEKCOM

CBOWCTB. AMHWHOKHCIOTBI — MOHOMEpPHI O€NKOB. YpOBHHU
opraHuzanMu OENKOBOM MOJEKynbl (IEepBUYHAsl, BTOPHYHAS,
TPETUYHAS, YEeTBEPTHUYHAS). DyHKIUU OenKoB:

(epMeHTATUBHAS, PETYJISITOPHAs, TPAHCIIOPTHAS, 3alllUTHAs,
neurarenbHas. Jlumuapl w ux (QYHKIUH: DHEpreTHdYeckas,
TUNUAHbIe  MeMmOpaHbl.  YriaeBoasl ©W @ MX  (QyHKIUH:

JHEepreTHYecKas, CTPyKTypHas. HykmeoTuasl — MOHOMEpHI
HYKJICMHOBBIX KHCJIOT. HyknennoBsie KHCJIOTHI
(momuaykneoruasl) - JIHK, PHK. A3zoructeie ocHOBaHUS:
aJICHUH, T'yaHUH, IUTO3MH, TUMUH, ypauuiI.
KommiemeHTapHOCTh, KOMIUIEMEHTapHbIE Taphl a30THUCTBIX
ocHoBanuil. KommnemenrapHocts neneit JIHK — ocHoBa

BaKHEHINX (YHKIWIA: XpaHEHNS U TIepeadr HaCIeICTBEHHON
nHpopmaruu. DYHKINH HYKIEHMHOBBIX KHCIOT M MPOIECCHI
peAyIUIMKAlMY, TPAHCKPUIIUK, TpaHCIAUuU. ['eHeTnueckuit
koj. Komon. CBoiicTBa INeHETHUYECKOTO KOJa: TPHUIUIETHOCTH,
BBIPOXKJIEHHOCTH, OJTHO3HAYHOCTb, YHUBEPCAIBHOCTD,
OTCYTCTBHE 3HAaKOB TNPENWHAHUS MEXAYy  TpHUILUIETaMHU
(xomonamn).

Paznen 4 llopsinoxk u
O0ecnopsiIoK B mMpUpoe

Mexanudeckuii  JI€TepMUHU3M. XaOTHUYECKOE IMOBEJCHUE
JIUHAMHYECKUX CHUCTeM. JIMHaAMHUYeCKHE M CTaTHUCTUYECKHUE
teopun. KopnyckynsapHo-BoaHOBOW nyanu3Mm. COOTHOIICHUS




n/n

HanmeHnoBanue pa3aeia
AUCHUIIJINHBI

Conep:xanue

HEOIPEICICHHOCTEH. IMpuHIHUI JIOTIOJTHUTETEHOCTH.
3aKOHOMEPHOCTH CaMOOPTaHU3AIINH.

4.1

Mexanndeckuit
JETEPMUHU3M. Xa0THYECKOE
MOBEJCHUE  JUHAMUYECKHUX
CHCTEM.

JleTepMuHI3M. MexaHu(CTH )4eCKHIA JIETEPMUHH3M.
JlammacoBa  (OpMYyJTUPOBKA MEXaHUYECKOTO JICTCPMUHU3MA.
Tpaekropust Cocrosiaue (dusznyeckoit cuctemsl). HavanbHoe
COCTOSIHHUE. Junamuyeckas  cucrema. IlorpemHoctu
U3MEPECHHUS (hu3nIecKrx BCJIMYMH. VcroituuBoe i
HEyCcTOMuYMBOE JABWXKeHHE. JluHamuueckuid xaoc. IIpumepsi
CHCTEM C JWHAMHYECKHM XaoOCOM: IUIAHETHBIC CHCTEMEL,
moroja W KIUMaT, TypOYJIeHTHOCTh, (DOHIOBBIE PBHIHKU.
OTtinyre xaoca OT Oecropsiika.

4.2

Jdvnnamuueckue 51
CTaTUCTHUYECKHUE TCOPHH.

BeposiTHOCTS. Cny4aifHOCTb. Cratuctuyeckas
3akoHOMepHOcTh.  Cpennee  3HadeHue  MonekynsipHo-
KuHeTH4Yeckas Teopus.. Pacnpenenenue (MakcBemnia) MOJIEKyI
mo ckopoctsiM. CTaTUCTMYECKOE OMNHMCAaHUE  COCTOSHUS
QOunykryarnus KBantoBo (MexaHmdecko)e cocTossHue BomHoBas
¢ynkuus. CTaTuCTHYECKHH XapakTep KBAHTOBOTO OIHCAHUS
npuponsl [IuHamuueckas Tteopusa. CraTHcTHYecKas Teopusl.
@ynnamenrtanbHas Teopus. llpumepsl  (GyHIaMEHTaIbHBIX
JUHAMMYECKAX  TEOpHH:  MEXaHHWKa, JJIEKTPOJWHAMHKA,
TEPMOJANHAMUKA, TEOPUS OTHOCUTEIHHOCTH, 3BOJIIOIIMOHHAS
teopust Jlamapka, Teopus Xxummuueckoro crpoeHus. llpumepsr
(yHIAMEHTaNbHBIX CTATHCTUYECKUX TEOPUH: MOJIEKYJISIPHO-
KHHETHYECKasl TEOpHs, KBaHTOBas MEXaHMKa M JApYyTUe
KBaHTOBbIE = TEOpPWH, D3BOJIOIMOHHAs Teopus [lapBuHa,
MOJIEKYJISIpHAs TeHETHKA. ITpuHDKI COOTBETCTBHSL:
CTaTHCTUYECKHE W JUHAMHYECKHE TeOopuH. JIMHaMUYecKue
TEOPHHM Kak MpHONMKEHHUE W YIpOlIeHHWe Ooyee TOYHBIX
CTaTUCTUYECKUX TEOPUI.

4.3

KopnyckynsapHo-BOIHOBOM
Iyalu3M. CooTHolueHus
HEOIPEIEIEHHOCTEN.

BonHroBBIE cBoiicTBa cBera: HWHTEpQEpeHIs, IUPPaKIUs,
nossipu3arus Kopmyckynspasie cBoiicTBa cBeTa: HoTod(exT.
KopmyckynspHO-BOJTHOBOH Tyanu3M Kak BceoOllee CBOMCTBO
matepun. Jle bpoiinb: oOmas uxes u dopmyna CBSI3H MEXIY
HMITYJIbCOM YaCTHIIBI U €€ JIJIMHOM BOJIHBL. BOJIHOBBIE CBOMCTBa
yactull. Judpakius 37MeKTPOHOB. DNEKTPOHHBI MHKPOCKOTI.
MBICeHHBI JKCHEPUMEHT - «MHUKpockomn [eiizeHOepray.
CooTHOIIEHNE  HEONPEAEIEHHOCTeH  KOOPAMHATA-UMITYJIbC
(cxopocts). COOTHONIICHHWE HEOMPEICTICHHOCTEH  DHEPTHUs-
Bpems. COOTHOIIEHUS HEONpEIEeNEHHOCTENl Kak CJelICTBUE
HEBO3MOXXHOCTH. HEBO3MYIIAIOMINX U3MepeHuid. COOTHOLICHHS
HEOIPEEeNICHHOCTEN KaK pe3ybTaT KBAHTOBBIX (DIyKTyarwid.
OKCTepUMEHTaJbHBIE JIOKA3aTEeNIbCTBA CIIOKHOM CTPYKTYpHI
Bakyyma: a¢dext Kasummpa, poxaeHue — 3JIEKTPOH-
MIO3UTPOHHBIX AP B MEKTPUUECKOM I10JI€.

4.4

[Tpuniun
JOTIOJIHUTENIBHOCTH.

KopmyckynsapHO-BOTHOBOM JyaJIn3M. ITpunun
JIONIOJIHUTEIILHOCTH B KBAaHTOBOM MexaHuKe. 3mepeHue B
KBAaHTOBOM MEXaHUKE KaK pe3ylbTaT B3aUMOJCUCTBUS
MUKPOOOBEKTa c MaKpOIIpHOOpOM. Heso3moxkHOCTB
HEBO3MYIIAIONIMX H3MepeHuil. Heornennmocts Habmomarens
oT  HaOmogaeMoro  oObekTa.  BO3MOXHBIE — 3HAYCHHS
(bM3MYECKUX BENUYMH: JUCKPETHBIA W HENPEPHIBHBIA CIIEKT.
DuU3NYECKUE BEIWYMHBI, UMEIOIIME OIPEIECICHHOE 3HAUEHUE B
JaHHOM cocTOsiHUK .Dusnueckue BEIUMUYUHBI, HE MMEIOIINE
ONPENEICHHOr0 3HAYEHUsI B JAaHHOM COCTOAHUU. [IpuHUuMI
JIOTIOTHUTEIPHOCTH B IMHPOKOM CMBICIIE KaK HEOOXOIUMOCTH
HECOBMECTHUMBIX, HO B3aMMOJIONOIHAIOMINX TOUEK 3pEHUS s
MOJIHOTO MMOHUMAaHUs MPEAMETA UIIY MTPOLECCA.
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4.5

3aKOHOMEPHOCTH
CaMOOpraHHU3aIHH.

CuHepretuka - Teopusi camoopranuzanuu. CHHepreTuka -
MEXIUCIUTUTHHAPHOE HaIpaBIeHIE WICCIIeTOBaHUN.
Camoopranmzanus (B HIPHUPOIHBIX W COIMHATBHBIX CHCTEMAax).
[lpumepbl caMoopraHm3alii B MPOCTEHIINX CHCTEMaXx:
Jla3epHOEe M3IyuyeHue, sueiiku benapa, peakuus bemoycoBa-
JKaboTuHCKOTO, CITMpalIbHBIE BOIHBEL. HepaBHOBECHAs cucTeMa.
[loroku (BemiecTBa, SHEPIUH, 3apsiia U T.1.) B HEPAaBHOBECHBIX
cucremMax. HeoOxoauMble — yCIOBHS  CaMOOpPTraHU3alMU:
HEPaBHOBECHOCTh M HEJIMHEWHOCTh. YTPABJISAIOMINN TTapamerp.
[ToporoBslii xapaktep (BHE3aIIHOCTh) caMoopranu3anuu. Touka
Ooudypkamuu Kak MOMEHT KpH3HCA, TMOTEPH YCTOMYMBOCTH.
Poct dhaykryanmii BOmM3M TOUKH OHQypKaAINH (TEOpETHIECKOE
moyiokeHne W mpumepsl). Crabmnmzanus (IyKTyamwid 3a
Toukol Oudypkanuu (mopsgaok w3 xaoca). CHHXpOHU3AIUSL
yacTeil  CUCTeMBl B peE3ylbTareé  CaMOOpraHHW3alluH.
HeB0o3MOXXHOCTh TOYHOTO MPOTHO3a OyAyIIero 3a TOYKOM
oudypkanun.  [loHmKEHHWE  DHTPONMH  CHUCTEMBI  TIpH
camoopranusauuu. [IOBBIIIEHHE DHTPONUU  OKPY’KAIOLIEH
cpensl Tpu camoopraHmzanuu. Juccumanus (paccesHue)
SHEPrMM B  HEPAaBHOBECHOM cucteMme. JluccumaTtuBHAs
cTpykTypa.  KOHKypeHIMS  JWCCHIIATHBHBIX  CTPYKTYD.
YHuBepcanabHBIA SBONIONMOHU3M KaK HaydyHas Iporpamma
COBPEMEHHOCTH, €ro 1enu. [IpuHIMIBl yHHUBEpPCATHLHOTO
3BOJIIOLIMOHU3MA! - Bc€ cymecTByeT B pa3BHTUH; -
00BEKTUBHOCTh u [103HaBaeMOCTh MIPOLIECCOB
CaMOOPTaHM3AIVH; - 3aKOHBI TIPUPOABI KaK MPUHIAITEI 0TOOpa
JNOMYCTHUMBIX  COCTOSIHUH W3 BCEX  MBICIUMBIX] -
dyHIaMeHTanbHass W HEyCTpaHUMas poib CIIyYailHOCTH U
HEOTPEAETIEHHOCTH;, - Pa3BUTHE KaK YePeOBAHNE MEICHHBIX
KOJMYECTBEHHBIX W OBICTPBIX KA4eCTBEHHBIX H3MEHEHUH
(oudypkanmii); - HENMpeICKa3yeMOCTh MyTH BBIXOJAa U3 TOYKH
oudypxanuu (pomuIoe BIUSAET Ha OyAyIIee, HO He ONpeAeIseT
€ro); - YCTOWYHBOCTh M HAJCKHOCTb MPUPOJHBIX CHUCTEM Kak
pe3yabTaT WX TOCTOSHHOTO OOHOBICHUS; - KOIBOIIOIHS
pa3BUBAIOIIEHCSI CHCTEMBI M OKPY>KaIOIIEH CpPEIbl.

Pa3gen 5 JBoaonmuonHoe
eCTeCTBO3HAHUe

Kocmoioruss.  Kocmoronusa. I'eosiornueckass — 9BOJIIOLIHSL.
[IpoucxoxneHne KU3HH. bBHOTOTUYECKHU 3BOIFOIHOHU3M.
Hcropust sxu3Hu Ha 3emiie ¥ METOJIBI UCCIICIOBAHMS SBOJTIOIUH.
I'eHeTHKA 1 DBOJIFOLIMSL.

5.1

Kocmonorus.

Kocmonoruss — Hayka O cTpoeHHMH M 3BOJIIOLUHM BceneHHOM.
OIHOPOAHOCTL M M30TPOIHOCTh BceneHHONH B OOJBIINX
Macmradax. XHMMHUYECKHH CcOCTaB BCeleHHOW — JaHHbIE
CHEKTpaJlbHOrO  aHanu3a.  Mopenun  OECKOHEYyHOH B
MIPOCTPaHCTBE cTauuoHapHOW Bceenennoil. DddexTsl 0o0meit
TEOPHH OTHOCHUTENILHOCTH: - WCKPHUBJICHHE MPOCTPAHCTBA
BOJIN3M TSDKENBIX Macc, - CYIIECTBOBAHHE «UEPHBIX ABIP»,

MOHSATHE KPUBU3HBI POCTPAHCTBA, - TPABUTAILIMOHHBIE BOJHBI.
I'paButanuonnsiii paguyc (paamyc chepst LlBapmmmnbaa).
Junamuueckas Mojenb Beenennoit @punmana. OOHapyxeHHe
KpPacHOr0 CMEIEHHS JIMHUI B CIEKTpax JaJleKUX TalaKkTUK, YTO
c mnomoupio 3¢dekra [omnepa o3Hauaer «pazderanue
ranaktuk». Pacmmpenne BceemenHod wu 3akoH XaOOuma.
Kocmonornueckas Mojens HecranuoHapHodl — BcenenHoi
OnHmrelHa-OpunMana.  Pasnuysble  clieHapUM  Pa3BUTHA
BceneHHol: OTKpBITast, MyJIbCUPYIOIIAS M 3aKpbITas MOJEIH
sBomonnu. [IpobGnema w3MepeHHs CpeaHEH IUIOTHOCTH
Bcenennoii. Teopuss bombemoro Bspeisa (I T'amos).
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[Ipenckazanue Temmeparypsl (HOHOBOIO MHKPOBOJIHOBOTO
M3ITy4YeHUs] W OOHApy)KeHHE PEeIMKTOBOTO (OHA H3ITyUEHUS.
IIpobneMa KOCMOJOTHYIECKOW MOCTOSIHHON M OIleHKa BO3pacTa
Bcenennoii. M3mepenne mapamerpa Xab0ia u oOHapyxeHUE
YAENBFHOTO YCKOpeHusl Hamiero mupa. HaOnromatenpHBIN TecT
TEOPUU — AHU3O0TPOIHS PEIUKTOBOTO W3IMydeHHS. Pa3mudnbie
3MOXM Hameld BceneHHoMN: pokJeHHe NpocTpaHCTBa-BPEMEHH,
cTagusi MHQISNUN, POXKACHUE BEUIECTBA, POXKACHUE HM30BITKA
0apHoOHOB, 3JIEKTPOCIA0BIA (A30BBIA IEpeXxon, KBApKH H
[JIIOOHBl — POXKIAECHHE IPOTOHOB M HEHTPOHOB, NEPBUYHBIN
HYKJIEOCUHTE3, JOMUHUPOBAaHME  TEMHOM  MaTepuH,
pexoMOMHAIMS BOAOPOJa, O00pa3oBaHHWE KPYMHOMACIITaOHOU
CTpyKTypsl Bcenennoit. OcHOBHbIE HaOMIOJATENBHBIE TECTHI
TEOpUU: PACTIPOCTPAHEHHOCTh JIETKHX JIEMEHTOB B KOCMOCE,
mpobjeMa  CHUHTYJSIPHOTO — COCTOSIHHS,  OTKPBITHE |
WCCIIEIOBAaHNE KPYITHOMACIITaOHON CTPyKTYpsl BceneHHOH,
rpaBUTAllMOHHBIE JHH3BL Ilpobirema TeMHOW MaTepuu.
YeroiunBocTs  BeenmeHHOM M QHTPONHBIM  IIPUHLMIL
DyHIaMeHTaIbHBIE B3aUMOJICHCTBHS 1 MUPOBBIE KOHCTAHTHI.

5.2

Kocmoronus.
I'eonornueckas 3BOIIOM.

Kocmoronuss  —  paszmen  acTpOHOMMUH, H3y4aromuin
MPOUCXOXKACHUC U PAa3BUTUEC KOCMHUYCCKUX TCJI U UX CUCTCM.
Oproguueckas — THIOTE3a,  IO3BOJSIONIAs ~ BOCCTAHOBHTH
HACTOPUIO OTHENHHOTO OOBEKTAa MO HAONIOAEHUI0 MHOTHUX
O6T>CKTOB, HaxoodmuxCsd Ha pPasHbBIX JTalax 3BOJIOIUU.
Pacnipenenenne 3Be3n MO  CHEKTpaM H  CBETUMOCTSIM
(mmarpamma ['epummpynara — Peccena), oTpakaroriasi MOAETh
9BOJIIOLIMM 3BE3Ibl B 3aBUCHMOCTH OT €€ Macchl. CHEeKTpsl
3BE3l, DPHEPTUsi 3Be3d. OTambl 00pa3oBaHMs 3BE3/bl. DTaIlbl
SBOJIFOLIMY 3BE3]1 PU pa3HbIX Maccax. ConHile — 3Be37a Hauei
IJIAHETHOU cucTeMbl. Mozenb BHyTpeHHero crpoenus: CoiaHua.
Kommekc conneunoil akTuBHOCTH. [IUKIBI  CONHEYHOM
AKTUBHOCTHU, NPU3HAKHU YCUJIICHHUA COJTHEYHON aKTHUBHOCTH U
npuunHbl.  CoNlHEYHOE  M3JIyYeHHE, COJIHEUHBIH  BETep,
COJTHEYHO-3eMHBIE CBsI3M. MarHuTHbIE IOJIS COHHHa " IIJIaHECT.
Onenka Bospacta ComHila, 3emMiin W IUTaHET. [ WIOTE3BI O
npoucxoxzaennn ConHua u maHer: runore3a Kanta —
Jlammaca, rumore3a O.JO. IlImuara. Hama mianera 3emis, ee
dbopma, xumuueckuii cocraB. Marautocdepa  3emin,
CTPYKTypa MarHUTHOTO IIOJIsl, IBMXKEHHUS] MATHUTHBIX TTOJIFOCOB.
BuyTpennue 000104ku 3eMIM M METOABI HMCCIENOBAaHHS €e
rIyOuH  (celicMopasBenka). OJEKTpUYecKoe Tojie 3eMIIH,
QJICKTPOMArdHvuTHLIC BpallCHUA B AApC Semian u IMpoUeCCChl Ha
MOBEPXHOCTH. 3eMHasi Kopa W €€ 3BOJIoLus (Treojorndyeckas
uctopusi); JlurocdepHole IIMTH, MJIABAIOLIME Ha BEpPXHEH
MaHTUU — acTeHocepe, OkeaHndeckas W KOHTHHEHTAJbHAS
3eMHasl KOpa, CBSI3b €€ SBOJIOLHMH C 3BOJIIOLMEH >KUBOIO Ha
Heil. Ilpomeccsl camoopraHum3zanMu B TOPHBIX MOPOAAX.
[ponieccer B manmmadtHoit chepe. Mznyuenue 3Semin Kak
HarpeToro Tena. OHTPONHUIHBII OanaHc 3emiu.
PagnoakTuBHOCTE Kak (pakTOp TEMIOBOro OanaHca 3eMIIH.
BosznukHOBeHME okeaHoOB U aTMocdepsl. [Iporecchl B okeane u
aTMocdepe Ha rpaHu xaoca U nopsiika. AtMochepa 3emiu, ee
CTPYKTypa, XUMHUYECKHi cocTaB. IIpoxoxieHue COTHEeYHOTro
cBera 4depe3 armocdepy . O30HOBBIA CIIOH M NPUYHHBI €T0
mMeHenus. Kmnvar 3emim, ompenensieMplid  mporieccamu
TerooOMeHa, BIarooOMeHa W IHUPKYJSIIUUA  aTMOchepsbl.
I'uapocdepa 3emnn, Boga u ku3Hb. PpakrasbHasi TEOMETPUs
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npupoabl. Bo3HMKHOBeHHMe  OHOcdepsl Kak — pe3ysbTar
Ie0JIOTMYECKON IBOMIOLUH 3eMJIH.

53

Bbrnonornueckuit
SBOJTIOIMOHH3M.

OBOJTIONHS, ee aTpUOYTHI: CaMOTIPON3BOILHOCTb,
HEOOpaTHUMOCTbh, HANPABICHHOCTh. buojoruveckasi dBOJIOIUS.
OBOJIOLIMOHHAS KOHIICTIIUSA Jlamapxka. JapBuHu3Mm.
Canpranmmonm3m.  CHHTETHYECKas  TEOpPHS  DBOJIOIHUH.
MonekynspHast ~ sBomtonus.  ['eHodoHnm. — DieMeHTapHas
SBOJIIOIMOHHAS CTPYKTypa — TMOMyJIAlUs. OJIeMEHTapHBIN
HACJIEICTBEHHBI  Marepual — TeHO(DOHA  MOIYIISALNH.
DJleMeHTapHOe SBJICHUE DBOIONNN — W3MEHEHHE TeHOhOoHIa
MOMYJISIIUKA.  DJIEMEHTapHBIC  JBOJIIOIMOHHBIE  (DAKTOPBHI:
MYTallMOHHBIN TPOIecC, MOMYJISAIMOHHBIE BOJHBI, H3OJIAIHS,
ecTecTBeHHBI 0TOOp. boprba 3a cymectBoBanme. MDopMbl
orOopa: JBWKYIIUH, CTaOWIM3UPYIOIMINK, AU3PYNTHBHBIM.
Muxkpoaomonus. Makpoasosronus. {uBeprenuus.

5.4

Hcropwust xu3Hn Ha 3eMiie
METOBI UCCIIeTOBAHUS
SBOJIFOIIHY.

Umerp mNOHATUSL O TEONOTHYECKUX Opax M IMEepHOAaX.
KpunToso#i, ¢anepo3oif. CBsi3p TpaHUIl MEXIAY OdpaMH C
T'€OJIOTUYECKMMU MW TTAJCOHTOJIOTHYECCKUMU HU3MCHCHHSIMU.
Hekotopsie BaKHEHIIINE apoMopdo3bL: ¢doTocuHTeE3,
9YKapHOTHI, MHOT'OKJICTOYHBIE, CKeJIeT. OcHOBHBIE
TaKCOHOMUYECKHUE IPyNIbl pPAacTEHUH U IKUBOTHBIX U
MOCJIEIOBATENILHOCTh ~ MX DBOJIONHMH: - MOJUIIOCKH- PBIObI-
3eMHOBOJIHBIE (aMQuOWN)- TpecMBIKAIOMHECS (PETTHIINH)-
MTHLBI- MJIEKOIUTAIOIKE- TOJIOCEMEHHbIE- TOKPBITOCEMEHHbBIE-
uBetkoBwie. [Ipokapuotel. Gunorenes. OHTOreHe3. AganTarus.
Apomoposz. Ilomsatne o  ¢mope, dayne. Meronabl
HCCIICIOBAHUS  3BOJIIOLMH:  TAJICOHTONOrHs  (HMCKOIaeMble
IEepEeXOIHbIE (hopMsI, M1aJI€OHTOJIOI NYECKHUE pALEL,
MOCJIEIOBATENILHOCTD HCKOIAeMBbIX bopm). Mertoast
WCCIIEIOBAaHNS JBOJIONUH: Omoreorpadus (COMOCTaBICHUE
BUJIOBOTO COCTaBa C HWCTOPUENH TEPPUTOPUNA, OCTPOBHBIE
¢dbopMbl, penuKThl). MeTOABl  HCCIENOBAHUS  IBOJIOIHU:
Mopdoorudeckue MeToabl (YCTAaHOBJIEHHE CBS3H MEXIY
CXOJICTBOM CTpPOEHHUSI M POJCTBOM CpPaBHHBAEMBIX (OPM,
PYAMMEHTApHBIE OPTaHbl, aTaBU3MbI). METOIBI HCCIEIOBAHUS
9BOJIIOLMU:  SMOPHOJOTMYECKHE  METOABbl  (3apOAbIIIEBOE
CXOJICTBO, MIPUHLMII PEKANUTYJSIIUK). MeToAbl ncciel0BaHus
OBOJIIOIMHU: TCHECTUYCCKUEC MECTOAbI, MCTOIbI 6I/IOXI/IMI/II/I u
MOJIEKYJIAPHON ouosoruu, METO/IbI MOJEIUPOBAHUS,
9KOJIOTHYECKHE METOJIBL.

5.5

I'eneTuka u OBOJIFOIIHA.

I'enetuka. T'en. Amnens. Xpomocombl. I'eHom. I'eHoTum.
DEeHOTHII. CgaoiicTBa TEHETUYECKOTI 0 Marepuaa:
JUCKPETHOCTh, HENPEPHIBHOCTD, JIMHEWHOCTh, OTHOCHUTENbHAS
CTaOMIIBHOCTb. W3meHunBOCTS: HacjexyeMas
(reHoTunuyeckas, MyTallMOHHAas). N3MeH4YMBOCTE:
HeHacienyemas  (peHoTHnMuecKas,  MOAW(DUKAIIMOHHASN).
Myrarennsle  ¢aktopbl. [lpumumnbl  myTtanmii. CBoiicTBa
myTauuii. Ponp Myranuii B 3BOJIIOLIMOHHOM  MPOLECCE.
[omymsimonHast rTeHeTWKa. | eHeTHYecKkne XapakTepUCTHKHU
MOMYJISIIMN: HACIEACTBEHHAs] TI'€TePOreHHOCTh. | eHeTnueckue
XapaKTepUCTUKH TOMYJSIUHM: BHYTPEHHEE TI'€HETHYECKOe
€ANHCTBO. ['eHeTHyecKHWe  XapaKTEPUCTHKH  ITOMYJISIINH:
JTMHAMHYECKOE PAaBHOBECHE OTAEIBHBIX T€HOTHIIOB.

Pasnes 6 buocdepa n
4eJI0BEK

Okocucrembl. buocdepa. Yenosek B Omocdepe. I'modanbHbIit
SKOJIOTUYECKUI KPU3HC.

6.1

DKOCHUCTEMEL.

ITonsTe oSKOCHCTEMBI. OJEMEHTBl 3KocucTeM (O6moTor,
OnoreHo3). buoTnueckas CTpyKTypa 3KOCHCTEM: TPOAYIICHTHI,
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KOHCYMEHTBI, pEIyLEHTHl. Buabl TPUPOAHBIX SKOCHCTEM
(o3epo, mec, mycTHIHS, TyHApa, OkeaH, Oumocdepa). Ilumessie
(Tpodmueckue) menu, MUpaMUABL. DHEPTeTHIECKUE TOTOKH B
sKocuctemax, npaBwio  10%Dkonorndyeckue  (QaxKTOpHL:
OmoTHueckne W abmoTWueckwe (aKTOphI, AHTPOIOTCHHBIC
(haxToper DOpMBI OMOTHICCKUX OTHOIICHUH (XHUIITHUK-KEPTBA,
napasutusM, Heitpanusm). Ilpenensl tonmepantHoctu. Cpena
0OUTaHUs ¥ DKOJIOTHYECKasi HUMIA.

6.2

buocdepa.

buocdepa. BemectBo:  kmBoe, KOCHOe, OHOTCHHOE.
leoxumuueckre (GYHKIUM KUBOTO BEIIECTBA: - ra3oBas -
KOHIIGHTPAllMOHHAsA-  JECTPYKTHBHAs-  CpeaooOpasyomasi-
SHepreTHueckas. buoreHHas Murpanms aToMOB XHMHYECKUX
JJIEMEHTOB.  BHOreoXuMHYecKWe  MPUHIUIBI  MHTPAIUH:
CTpeMJICHHE K MaKCUMyMy IMposiBieHHs. buoreoxmmuueckne
MPUHIIUAIEL MUTPAIMA: SBOJIIOIMS BHUJOB, YBEIUYHBAFOIIAX
OMOTEHHYIO MHTpaIvio. BiusHue KocMuuecknx (GakTopoB Ha
omocdepy: pamMauoOHHBIA (OH, MarHWTHOE moye, (HOHOBOE
M3JTyYeHHE, COJTHEUHO-3EMHBIC CBSI3U (TeIMOOMOIIOTH).

6.3

Uenorek B Onocdepe.

Antponorene3. Ilaneontonmorus. IlpumaTtsel. AHTpONOUIEBIL.
Yemosex ymensiii(Homo habilis), YemoBex mpsmoxonsmuii
(Homo erectus), Yenoek pasymubiii (Homo sapiens),
Heanpepranpiupl. Anbrpynsm. HeonnTudeckas peBOJIOLUS.
OKOJIOTHUYECKUE TIOCIEACTBUSL HEOIUTHYECKOH DPEBOJIOLHH.
Kospontonus. Dkonoruueckuii craTryc uenoBeka. Pacel u
pacoreHe3. Bo3mo)kHbBIE MOYTH 3BOJIIOUMU 4YeJoBeKa. Poib
COLMAJIbHBIX U OMOJOTMYECKUX IBOJIOIMOHHBIX (JAKTOPOB.

6.4

I'moOanpHBIN SKOIOTHYECKHI
KpH3HC.

3arps3HeHue OKpY>Karolen cpenbl (MHTpEemueHTHoe,
¢usnueckoe, AeCTPyKTHBHOE). MHAMKATOPHI TI00ATBLHOTO
9KOJIOTHYECKOTO KPH3HCA: - MAPHUKOBBIN d((eKT- UCTOIICHUE
O30HOBOT'O CIIOSI- JIETpajalusl JICCHBIX, 3€MENbHBIX, BOIHBIX
pecypcoB- cHmxeHne OmopazHooOpaszms. [lonarue HOOChEpH!
KaK dTamna pa3BUTH OMocdepsl U pa3yMHOM PErYJIUPOBAHUH
OTHOILICHUI YeJOoBeKa M MPHPOIBI YCTOWYMBOE Pa3BUTHE Kak
KOMITPOMHCC MEXITy CTpEeMIJICHHEM YeJI0BeYeCTBA
VIOBJIECTBOPSTh CBOM TMOTPEOHOCTHM U HEOOXOIMMOCTHIO
coxpaHeHus: Onocdeps! JIsd OYAYIIMX TOKOJICHUM.

Temuwi

npakmuquKux/cemuHapCKux 3a

HAMUL

Hayxka kax npouecc
no3Hauwus. Jlornka n
3aKOHOMEPHOCTH Pa3BUTHUS
HayKH.

Hayka kak mnpouecc no3nanus. Hayunslii Meron. Hayka B
CUCTEME COBPEMEHHOU KyJbTYyphl. JIOrMKa M 3aKOHOMEPHOCTHU
pPa3BUTHUS HAYKH Ha MPUMEPE €CTECTBEHHBIX HAYK.

PasBuTHe Hay4HO-
UCCIIEI0BATENbCKUX
pOrpaMM M KapTHH MHpA.

CraHOBIIEHME ¥ pa3BUTHUE HAYYHOH pAlMOHAIBHOCTH B
Hpesneit ['periun. OBomonusa Hayku B CpeHUE BeKa U B 3IOXY
Boszpoxaenns. EctecTBeHHO-Hay4YHbIE KAPTUHBI MHpA.

Konuenuuu npoctpaHcTBa 1
BPEMEHHU B COBPEMEHHOM
€CTECTBO3HAHUM.

Kpusnuc xmaccuyeckoid ¢u3ukn B KoHIe 19 Beka u
Bo3HHKHOBeHHe CTO. DBomronust ecTecTBEHHOHAYYHBIX
MIPOCTPAHCTBEHHO - BPEMEHHBIX TMPEACTaBICHUH O MHUpe.
[IpocTpancTBO M BpeMs B CBET€ CHENHMAIbHOW TEOPUH
oTHOcUTeNnbHOCTH A. DitHmTeiHa. EquHCTBO M1 MHOTOOOpa3ue
CBOMCTB MMPOCTPAHCTBA ¥ BPEMEHH.

Meramup: COBpeMEHHBIE
acTpo(u3nvecKue u
KOCMOJIOTUYECKUE
KOHIIETIIIHH.

Teopernueckue TMpencTaBIeHUs 00 OJBOJIONMK 3BE3[, UX
BO3HUKHOBEHUH, pa3BUTUH u rudenu. Pa3Butne
npeacrapiennii o Beenennoil. KocMmomnornueckue KOHUEMIIAU
ooy BceenenHoil.  Mogens  bosemoro  B3peisa.
AHTpPOIHBIN NPUHIMII.

Konnenmuu kBaHTOBOU

PO)K,I[GHI/IC u Pa3BUTHUC Hpe,Z[CTaBJ'IeHI/Iﬁ 0 KBaHTax.




Ne HaumeHoBaHue pa3aesa
Conep:xanue

n/n JUCHHUIIINHBI

MCXaHHKH. KopmyckynspHO-BOJTHOBOH Iyann3M B COBPEMEHHOW (QU3UKE.
KoHuenuuy KBaHTOBOM MEXaHUKU M KBAHTOBO - MEXaHHUYECKas
KapTHHa MHpa. OJeMEHTapHbIE YacTHIBl KaK TIyOMHHBIN
YPOBEHb OpPraHU3allli MAaTEPUU.

6 DBOJIIOIHMOHHO- OT TepMOIMHAMUKY M CTATUCTUYCCKON (DU3MKH K CHHEPTECTHUKE.
CHHEpTeTHYCCKAs CunepreTrka Kak HOBOe MHUporoHHMaHue. CHHepreThdecKas
napagurma. Hay4yHO —  HcCclefoBaTenbckas  nporpamMma.  OCHOBBI

CHUCTEMHOTO TOJXO0Ja: OMNpPEICICHUE U Ba)KHEHIINE THIIBI
cuctem. IIporecchl camoopraHuzanuy M BaKHEWIIME TMOHATHUSA
cUHepreTHKu. I|IpUIIOKeHHS CHHEPTeTHKH B Pa3IMYHBIX
00JIaCTSIX €CTECTBO3HAHHUSL.

Tembl 1ab0pamoprvix 3ausmuil (He npedycmMompeHtbvl)

5 IlepedyeHb Yy4eOHO-METOAMYECKOr0 OOecmeYeHHs Ui CAMOCTOSITEILHOWH PadoThI
00yJaIMXCS MO AUCIHUIIIHHE

1. [llep6akoBa, H.A. buonorndeckas kapruHa mupa: meton. nocooue / H.A. lllepbakosa. -
benoso: BUD KemI'V, 2008.— 52 c.

2. lllep6akoBa, H.A. Hayka. Hayunsiii Mmeton. MicTopusi ecTecTBO3HaHUS: METOA. mocodue /
H.A. Illlep6akoBa. - benoso: BU® KemI'V, 2008. — 60 c.

3. IllepbakoBa, H.A. Konuenmuu coBpeMeHHOro ecrecTBo3HaHUS. COOpPHHK TECTOBBIX
marepuaiio: Meto. mocooue / H.A. Illep6akona. - benoro: BU® KemI'V, 2007.— Y. 2. - 28 c.

4. lep6akoa, H.A. Konuenmuu coBpeMeHHOro ecrecTBo3HaHusA. KoHTposbHO-
U3MepUTeNbHbIe MaTepuaibsl: Mero. nocodue / H.A. Illepbakosa. - benoso: BU® KemI'Y, 2009. —
Y.1.-52c.

5. [Ilep6akoBa, H.A. KoHuenuuu COBpeMEHHOrO0 ecTecTBO3HaHUA. KOHTpoibHO-
U3MepuTeNbHble Matepuaisl: Mero. nocodbue / H.A. Illepbakosa. - benoso: BU® KemI'Y, 2009. —
Y.2.-56¢.

6. LllepOakoBa, H.A. ®usuueckas kapTuHa Mupa: meron. mocodue / H.A. Illep6akosa. -
benoso: BUD KemI'Y, 2009.— 60 c.

7. llepOakoBa, H.A. BapuanTel 3a1aHuil KOHTpOJIBbHOH paboTe Mo yueOHOH AMCLUILINHE
«KoHnenuu COBPEeMEHHOTO €CTECTBO3HAHUS» [JISl CTYACHTOB 3a0YHON (POpMBI OOy4YEHHUs /COCT.
H.A. Ilep6akosa.- benoBo: benosckuit muHcTUTYT (puiuan) KemepoBCckoro rocynapcTBEHHOTO
yHuBepcuteTa, 2008. — 52 c.

8. Illepb6akoBa, H.A. Kocmonornueckue m KOCMOTOHMYECKHE KOHIIETILUM: METOJUYECKOE
nocobue mo aucturuimie «KoHIenuun coBpeMeHHoro ecrectBo3Hanus» / coct. [llepbakosa H.A..-
benoso: benosckuit unctutTyT (unuan) KemepoBckoro rocyaapctseHHoro ynusepcurera, 2008. 36
C.

9. Ulep6akoBa, H.A. MeTtoanueckue yKkazaHUs MO BBINOJHEHHIO KOHTPOJIbHOHM paboTe mo
yuebHol nucuuruinHe «KOoHUEenuu COBPEMEHHOrO0 €CTECTBO3HAHUS» Ul CTYACHTOB 3a0YHOU
dbopmbl 00yuenus /coct. H.A. lllepbakosa.- benoBo: benosckuit uacturyt (punuan) KemepoBckoro
rocyapcTBEHHOro yHuBepcurera, 2008. - 36¢.

10. IllepOakoa, H.A. IlmaHel ceMHHApCKHX 3aHATHH 1o jgucnuiuimHe «KoHIenmn
COBPEMEHHOT'0 €CTECTBO3HAHUS» JUIS CTYIEHTOB O4YHOH (opmbl 00yueHus crnenuanbHoctu 080502
«JKOHOMHUKA W YIpaBlieHHe Ha mnpennpustum»: Metoaunueckoe nocobue / H.A. Illepbakosa. -
Bbenoso: benosckuit uHCTUTYT (pmiman) KemepoBckoro rocyaapcTBeHHOro ynusepcutera, 2008. -
48c.

11. Illep6axkoBa, H.A. PaGouas TeTpaap cryneHTa mno jgucuuiimHe «KoHuenuu



coBpeMeHHOro ectectBozHaHus» /Coct. H.A. Illep6akoBa. - benoBo: benoBckuit HHCTUTYT ((unman)
KemepoBckoro rocynapcrseHHoro yausepcurera, 2008. - 48c.

12. Illep6akoBa, H.A. TonkoBeli cimoBapb: oT A 1o M: meroauyeckoe mocobue 1o
nucnurinHe «KoHnenuu coBpeMeHHOro ectectBo3HaHus» / cocT. H.A. IllepGakoBa.- benoBo:
Benosckuit mactutyT (hunuan) KemepoBckoro rocynapcTBeHHOro yHuBepeuteta, 2006. - 52c.

13. Ilep6akoa, H.A. Tonkosbiii cioBapp: oT H nmo S: Merogmdeckoe mocodue 10
mucuuruinHe «KoHmenuuu coBpeMeHHoro ectectBo3Hanus» / coct. H.A. Ilep6akosa.- benoso:
benosckuit mHCTUTYT (bunuan) KemepoBckoro rocyaapctBeHHoro ynuepeurera, 2006. - 44c¢.

14. Komnekiusi HAy49HO-TIOMYJISIPHBIX BUACOQUIHBMOB Ha JIOCTYIHBIX 00pa30BaTEIbHBIX
pecypcax.

6 @OoHA OULEHOYHBIX CPEeICTB /ISl TMPOBEAEeHHS TMPOMEKYTOUHON aTTecTauuu
00yYaKOIIHUXCS 10 TUCIHIIINHE

6.1 IlacopT (pOoH/IA OLIEHOYHBIX CPEICTB MO AUCHHUIIUHE

Ne | Kontpomupyembie  pasmenst  (temsbl) | Kog HalMEHOBAHHE OLICHOYHOTr' O
/0 | TUCIUTUIAHBL KOHTPOJIMPYEMOH | CpeacTBa
(pe3ynbTaThI IO pa3enam) KOMIIETCHIINN
(v e€ gacTh)
1. Pazgen 1 OBomtonusa Hay4HOTO METOAA U OK-1 Tect, ycTHBII ompoc, SK3aMeH,
€CTECTBEHHOHAYYHON KapTHHBI MUpA. KOHTpPOJIbHAs paborTa.
2. | Pazgen 2 IlpoctpaHcTBO, Bpems, OK-1 Tect, ycTHBIA oOmpoc, 3K3aMeH,
CUMMETpHSL. KOHTpOJIbHAs paboTa.
3. Pazgen 3 CrpykTypHBIE YPOBHH U OK-1 Tect, yCTHBIM oOmpoc, OdK3aMeH,
CHCTEMHAsl OpraHU3alusl MaTepUH. KOHTpOJIbHAs pabora.
4. | Pazmen 4 llopsmok u Oecropsmok B OK-1 Tect, ycTHBII oOmpoc, 3K3aMeH,
MIPHUPOJIE. KOHTpOJIbHAsS paboTa.
5. Paznen 5 OBOIIIOIMOHHOE OK-1 Tect, yCTHBI ONpOC, 3K3aMEH,
€CTECTBO3HAHMHE. KOHTpOJIbHAs pabora.
6. Paznen 6 buocdepa u uenosex. OK-1 Tect, yCTHBIA OINpoOC, 3K3aMEH,
KOHTpOJIbHAS paboTa.

6.2 TunoBbie KOHTPOJIbHBIC 3a/IaHUS WX UHBIC MaTEPHUAJIbI

6.2.1 Dk3amen

a) THUIIOBBIE BOMPOCHI - 00pasell
1. EcrecTBeHHOHay4YHasi U TYMaHUTapHas KyJIbTypbl MUpA.
. Hatypdunocodckas u HaydHast KapTUHBI MHUpa.
. [IpuHIIUIIBI CHMMETPHUH, 3aKOHBI COXPaHEHHUSI.
. DBOJIIOIMS IPEICTABIEHUN O IPOCTPAHCTBE U BPEMEHHU.
. CniennanbHasi TEOpUsI OTHOCUTEIBHOCTH.
. Obw1ast TeOpHst OTHOCUTEIBHOCTH.
. Bcenennast B pa3HbIX MaciiTabax: MUKpPO-, MaKpo-, METaMHUPBI.
. CuctemMHbIe YPOBHHM OpPraHU3allUd MAaTEPHUH.
. CTpyKTypBI MUKpOMHUpA.
10. X¥MHUYECKHE CUCTEMBI.
11. InHaMuyecKne U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B MPUPOJIE.
12. KoHIiemniuu KBaHTOBOW MEXaHHKH.
13. IIpuHIMII BO3pacTaHus SHTPOIIHH.
14. 3akoHOoMepHOCTH caMoopranu3anuy. [I[puHIKUI YHUBEPCATBHOTO 3BOJIIOIMOHU3MA.
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15. Kocmornorust, o011as KocMOroHus, mporucxosxaenne CoITHEeYHON CHCTEMBI.
16. I'eonoruueckas »BOJIIOLIUSL.

17. Ucropus xu3HU HA 3eMJie U METO/Ibl UCCIIEOBAHMS SBOJIIOINH.

18. DBOIOIMS JKUBBIX CUCTEM.

19. buocdepa. Uenosek B 6uocdepe.

20. I'moGanpHBIA AKOJOTUUSCKUNA KPU3HC.

0) KpUTEpHUU OIICHUBAHUS KOMIICTCHIINH (PE3yIbTaTOB)

Kputepusimu OIEHKH pe3ylnbTaTOB MU3YYCHUS Y4eOHOTO0 Marepualia JUCIUILIMHBI CTYIESHTOM
SBIISIIOTCS:

- YpOBEHb OCBOEHUS yU4EOHOI'0 MaTepuaia,

- YMEHHE HCII0JIb30BaTh TEOPETUUECKHE 3HAHMSI MPU BBHIMOJIHEHUU 3aJaHUM CaMOCTOSITEIIbHON
paboThI;

- MIOJTHOTA O0IIeYYEOHBIX IPEACTABIICHUM, 3HAHUN M YMEHHM 110 U3y4aeMOi TeMe;

- 000CHOBaHHOCTh U YETKOCTh M3JIOKCHHS OTBETA HA MMOCTABICHHBIN BOIIPOC.

DK3aMeH MOXET MPOBOJIUTHCA Kak B (hopMe OTBETa Ha BOMPOCHI IK3aMEHALIMOHHBIX OUJIETOB,
Tak ¥ B (popme TecTupoBaHMs. DK3aMEHAIIMOHHBIA OWJIET COACPKUT JBa BOMPOCA. Y CTHBIN OTBET Ha
BOIPOCHI OMJIETa OLIEHUBACTCS MO CIEAYIOIINM KPUTEPHSIM:

OueHka /laH 1DOJHBINA, pa3BEepHYTbId OTBET HA IMOCTaBIEHHBIA BOMNPOC, IOKA3aHA
OTJIMYHO»  [COBOKYITHOCTh OCO3HAHHBIX 3HAHWUW IO JUCLMIUIMHE, JOKA3aTEJIbHO PACKPHITHI
OCHOBHBIE TIOJIO)KEHHUSI BOIIPOCOB; B OTBETE IPOCIECKHUBAETCS UYETKask CTPYKTypa,
JIOTUYECKasi  ITOCJIEIOBATEIbHOCTb, OTPAXKAKOIIAs CYIIHOCTh  PAaCKpPBIBAEMBIX|
MOHITHUI, TEOpUH, SBICHHUI. 3HAHUE O MPEAMETY AEMOHCTpHUpYyeTcs Ha (oHe
MMOHUMAaHHUS €ro B CUCTEME JaHHON HayKH M MEXJIUCUMIUIMHAPHBIX cBsi3ed. OTBET
M3JI0KEH JTUTEPATYPHBIM SI3bIKOM C UCIIOJIb30BAHUEM COBPEMEHHOW TEPMHHOJIOTUU
M0 JAUCHUIUIMHE. MOTYT OBITh JIOMYIIEHBI HEAOYETHl B OINPEICICHHH TMOHSTHMA,
MCIIPaBJIECHHBIE CTYAEHTOM CAMOCTOSITEIBHO B IPOLIECCE OTBETA.

OrneHka /laH MOJIHBINA, pa3BEPHYTHIA OTBET HAa ITOCTABIICHHBIM BOIPOC, MOKA3aHO YMEHHE
«XOpOLIO»  [BBIACIUTh  CYIIECTBEHHbIE W  HECYLIECTBEHHbIE  IPU3HAKW, PUYMHHO-
ClelCTBEHHBIE CBs3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, M3JI0XKEH
IIUTEPAaTYPHBIM  S3BIKOM C HCIOJIb30BAHUEM COBPEMEHHOW TEPMUHOJIOTUMU I10
mucturuHe. MoryT ObITh JOMyIEHbl 2-3 HETOYHOCTH WM HE3HAUUTETbHBIC
OIIMOKH, NCTIPABIICHHBIE CTYJCHTOM C IMOMOIIBIO MTPEnoJaBaTes.

Ornenka /laH HEQoCTaTOYHO MOJHBIM M HEAOCTATOYHO pa3BEPHYThIM OTBET. Jloruka wu
«yJIOBJIETBOP [[TOCIIEIOBATEIBHOCTh M3JIOKEHHUS HMEIOT HapylieHus. JlomylieHbl OIIMOKU B
UTEIIbHO PAcKpbITUM TOHATUH, ymnoTpeOiaeHun TepMuHOB. CTyaeHT He CHocoOeH

CaMOCTOSITENIbHO BBIZICNIUTh CYIIECTBEHHBIE M HECYIIECTBEHHbIE MpPHU3HAKH U
MPUYMHHO-CJICICTBEHHBIE CBSI3M. B 0TBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE
PacKpbITh 3HaUYeHHWE OOOOILIECHHBIX 3HAHWHM He MokazaHo. PeueBoe odopmiieHHe
TpeOyeT MONpaBoOK, KOPPEKIIHH.

OrneHka OTBeT mpeacTaBisier coOoi pa3po3HEHHbIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKaMH
«HEYIOBIIETBO[IO Bompocy. IIpucyTrcTBYyrOT (parMeHTapHOCTh, HEIOTUYHOCTH H3JI0KEHUSI.
putenbHO»  |[CTYAEHT HE OCO3HAeT CBs3b OOCY)XJAaeMOro BoOIIpoca MO OWJIeTy ¢ JApYrMMH
00BEKTaMH  JUCHUIUTMHBL.  OTCYTCTBYIOT  BBIBOJBI,  KOHKpPETH3AaIUs |
ITOKa3aTeIbHOCTh U3JI0KEHHS. Peub HerpamoTHast, TEpPMUHOJIOTHS MO TUCHUIUIMHE
HE HMCIoNb3yeTcs. JIomOMTHUTENbHBIE M YTOYHSIOIINE BOTPOCH MPETIOAaBaTeNs HEe
PUBOJAT K KOPPEKIIMK OTBETA CTYJEHTA.

Tectbl pa3paboraHbl MO 4YeThIpeM BapuaHTaM, cojepkaT mo 20 3aganuii. OueHuBaHUE
TIOJTHOTHI U MIPABUJIBHOCTH BBIMOJHEHHUS TECTOB:

85% u Gonee (OT 26 BepHBIX OTBETOB U3 30) — OTIMYHO;

75-84% (23-25) — xoporiio;

65% - 74% (20-22) — ynoBIETBOPHUTEIBHO;



64% u Huxe (19 1 MeHee) — HEYIOBJIETBOPUTEIBHO.

B) OIMCAHME LIKaJbl OLICHUBAHUS OTBETOB CTYJIEHTOB Ha 3aueTax:
3HaHUS CTYAECHTOB Ha S5K3aMEHE OLIEHUBAIOTCS 110 4YeThIpeXOa/uIbHOHM IIKaje MpH YCTHOM
OTBETE; M0 CTOOATLHOM IIIKaJIe — MPU KOMITBIOTEPHOM TECTUPOBAHHH.

6.2.2 Tect

a) THUIIOBBIC TECTOBBIC 3a1aHus (0Opazelr)

Tect 1

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

1. rpaBUTaLIMOHHOE U 3IEKTPOMArHUTHOE B3aUMOJCHCTBUS. 2. TATOTEHUE, JIEKTPOMArHUTHOE U
cnaboe B3aMMOJCHCTBUS. 3. TPaBUTALIMOHHOE, 3JIEKTPOMArHUTHOE M CHUJIBHOE B3auMOAEHCTBUS. 4.
€IMHCTBEHHBIN TUIT B3aUMOJICUCTBUS — TATOTEHUE.

3amanue 2. (Heckoiabko otrBeToB). CormacHo yrBepkaeHusM M. HproTroHa, mpocTpaHCTBO
ObiBaeT: 1. HEOTHOPOAHO M AHU3OTPOIIHO. 2. TOJBKO OTHOCUTENBHOE M €ro CBOMCTBA 3aBUCAT OT
HAJIUYUS WU OTCYTCTBHSL B HEM MaTepuaibHBIX OOBEKTOB. 3. OJHOPOAHO MU M3OTPOMHO. 4.
a0COJIFOTHO K ueMy ObI TO HM ObUIO BHEIITHEMY, OCTAETCS BCETa OJJMHAKOBBIM U HETIOBUKHBIM.

3amanue 3. OCOOCHHBII COCTaB COBPEMEHHOM aTMoc(epsl 3eMii, B OTIUYHE OT JAPYTHX IJIAHET
3€MHOU TPYIIIbI, 00YCIOBIIEH. ..

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

3amanue 4. CiocoboM CyIIeCTBOBAaHUSI MAaTEPUU SIBIISIETCA ...

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

3amanue 5. Beskuii mpoliecc M3MEHEHUs, BCAKOE B3aMMOJICHCTBHE, pa3BepThHIBAIOIIEECS B
IIPOCTPAHCTBE U BO BPEMEHU, HA3bIBACTCA ...

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

Tecr 2

1.5BnsteTcs 1M CUCTEMATU3UPOBAHHOCTh MH(POPMAIMKM XapaKTEPHbIM MPU3HAKOM HAyYHOIO
3HaHusA?

1.1a

2.Her

3. BepHo u To, U apyroe

2. Kak Ha3pIBaeTCsi METOJ SMIMPHUUYECKOTO IO3HAHUSA, NMPU KOTOPOM M3y4aeMoOE SIBICHHE
CTaBUTCS B 0cOObIe, crienu(puIecKue U BapbupyeMble YCIOBUS?

1. n3mepenune

2. BKCTIEPUMEHT

3. HaOmoieHue

4. npyroe

3. V3MeHeHne KOIMYecTBa JBMKEHUS MPONOPLHOHAIBHO IPUIIOKEHHOW IBHXKYILEH CUIIE U
MIPOUCXOJUT IO HAIMPABIICHHUIO TOM MPSIMOM, IO KOTOPOU 3Ta cuia IercTByeT. Kak Ha3bIBaeTCs 3TOT
3aKoH?
. BTOpo# 3akoH HeroTOHa
. 3AKOH UHEPLIUU
. IPUHIIUIT OTHOCUTENILHOCTH
. 3AKOH BCEMUPHOI'O TATOTEHUS

4. HproToH nucan: «AOCONIOTHOE UCTUHHOE WM MaTeMaTHYeCcKoe BpeMs caMo Mo cede U B
CHIIy CBOEH BHYTpEHHEW MPHUPOJBI TEUET OJMHAKOBO, OE30THOCUTENIFHO K YeMY-IHOO BHEIIHEMY U
MHAYe 30BETCS JUINTEIbHOCTHIO...» MMmeer nu abcomoTHOE BpeMsl OTHOIIEHHWE K KaKUM-JIHOO
coObITHAM?

1.1a
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2.Her

3. BepHo u To, 1 1pyroe

5. Kakoe 3HaueHHe nJisi CTAHOBJIEHUS KJIACCMYECKOM MEXAHMKH HMEJIO HCIOJIb30BAaHUE
b depeHINaTBFHOTO U MHTETPAIbHOTO MCUMCIICHHH, anapaTa MaTeMaTHYeCcKoro anaamn3a’?

1. OHO MO3BOJISIIO JIETYE MPOU3BOAUTH BHIYUCICHUS

2. OHO MO3BOJIUJIO Pa3BUTH 3aKOHBI HbI0TOHA 10 YpOBHS (pyHIaMEHTAIBHON HAYYHON TEOPHUH

3. HEe UMEEeT 3HAUYCHUS

4. npyroe

6. [IpuMeHsieTcst iu KBAaHTOBAs MEXaHUKA JIJISl OMMCAHUS MAKPOCKOMUYECKUX SIBIICHUMN?

1.11a

2.Her

0) KpuTepuu OLICHUBAHUS KOMIIETCHIINH (pe3yIbTaTOB)

TectupoBanme CTyIEHTOB MPOBOAUTCS KaKk B OOy4arolmeM peXHuMe, TaK U B PEKHUME
CaMOKOHTpOJIs. TecToBBIe 3alaHMsl — 3aYETHBIM TECT MO KaxaoMmy monynio. IlepBeiid moxyns — 1
pasnen, BTOpoi moaynb — 2, 3,4 pa3nensl, TpeTUd Moayib — 5,6 pa3nensl. BeinmoiHenue 3ananuii
KOHTPOJIMPYETCS MPEnoJiaBaTesieM MPH MOMOIIM KOHTPOJIUPYIOUIEH TECTHUPYIOIIeH MPOrpaMMbl U
onenuBarorcs o mkaie ot 0 xo 100 6aiuios.

B) OIMKMCaHUC MIKAJbl OHCHNBAHUA

Tect cuuraercss NpoWIEHHBIM, €ciaM OOydarolMiics MoJydaeT pe3yiabTaT He MeHee 75 %
IPOLIEHTOB.

6.2.3 Bonpocsbl 1Jis1 YCTHOT0 OIpoca

a) THUIIOBBIC 3a7aHus (BOIIPOCHI) - oOpaserr

1. Kakass Hayka JIeKUT B OCHOBE €CTECTBEHHOHAY4YHOro monaxoaa u mouemy? Kak
MEHSJIOCh TPEJICTABIIEHHE O €€ POJU B €CTeCTBO3HaHMM? YUTO NOHMMAeTcs MOJ "TOYHBIM
ecTecTBO3HaHueM"?

2. Yem ornmuaercs noaxoa Hayku Hosoro Bpemenu ot Hatypduinocodekoro ? Kakue
Tpaguuuu Hayku XV 11 Beka COXpaHWINCh OO HAIMX JHEH U KaKOBO OTHOIIEHWE K HUM B PAa3HbIX
HAy4YHBIX 001acTAX.?

3. B uyem 3HaueHMe M COJEp)KAHME IEPEeXOJa OT TEOLEHTPUYECKOM K
reJIMOLEHTpUYECcKOi cucteme mupa? Kakue HayyHble JaHHBIE CIOCOOCTBOBAIIU 3TOMY?

4. Kakune mexaucuuminHapHble HAyKM B €CTECTBO3HAHMU BaM u3BecTHbI? IlocTpoiite
JIOTUYECKYIO CXEMY B3aMMOJEHCTBHUS U UEPAPXUHU €CTECTBEHHBIX HaYK.

o. CocraBbTe cXeMy CTPYKTYpbl HayKU KaK CUCTEMbl 3HAHUI U IPOAEMOHCTPUPYHTE HA
HEH OTHOIIEHUS €CTECTBO3HAHMS C OOIIECTBOM, SKOHOMUKOM, COLIMOJIOTHEH, MAaTEMaTHUKON U TIp.

6. ITosicHuTE POJIE MaTEMATUKHU U MOJEIUPOBAHNS B €CTECTBO3HAHUH.

7. Kakne merosabl ecTecTBO3HAHHs SBISIOTCS OOLIMMM JUIl PAa3HbIX HAyK M Kakue
crnenuduaeckumu? [losicHUTE OTHOIIIEHUS €CTECTBO3HAHUS K (PHIIOCOPUU U PETTUTHH.

8. [Tosicuute noHsATHE Hay4HOH peBostounu. [IpuBennTe npuMepsl Hay4HOM PEBOIOIUI
B (hu3HKe.

9. [ToscHuTe cTUMynUpyrollee BO3ACHCTBUE HA E€CTECTBO3HAHHME MOTpeOHOCTEH
TexHUKH. [IpuBeauTe npumepsl U3 00JIaCTH Pa3BUTHS XUMUU.

10. [TpuBeauTe mpHUMEpbl M3 HCTOPUHM €CTECTBO3HAHMS, WILTIOCTPUPYIOIIUX OOIIHOCTh

METOJIOJIOTUYECKUX TMOAXOJ0B B pa3HbIX MpeIMEeTHhIX obsactax. B dem ocoGeHHOCTH
IIPOUCXOAIIEH ceiiuac Hay4YHOW PEeBOIOLUN?

11. Kakune HayuyHble OTKpBHITHS B OHOJIOTMM BBIBEIM €€ Ha JUAUPYIOIIEE MECTO B
COBpPEMEHHOM ecTecTBOo3HaHMM? [losicHMTe, B 4YeM CyTb MPOTUBOPEUMS, CBSI3aHHOIO C
COTOCTAaBJICHUEM BTOPOTO Hayaja TEPMOJMHAMHKUA U TEOPHUHM E€CTECTBEHHOIO OTOOpa, M KaK 3TO



IIPOTUBOPEYNE CHUMAETCSI.
12. [TosicuTe MOHATHE KapTUHBI MUpa M Hay4dyHOUW mporpammsl. IlpuBenute mnpumepbl
MCTOPUYECKON CMEHBI KAPTHUH MHPA.

0) KpUTEpHUU OIICHUBAHUS KOMIIETCHIIMH (PE3yIHTATOR)
[Tpou3BOIUTCST DKCIIEPTHAS OIEHKA OTBETOB OOYYAIOIIMXCS HA COOTBETCTBUE PE3YyJIhTATOB
ocBoerns OOII maHupyeMbIM TIOKa3aTeNsIM PE3yIbTaTOB O0YUCHHUSI.

a) KpUTEpPHUU OLICHUBAHUS KOMIIETCHIINH (pe3yIbTaTOB)

[Ipou3BoauTCS AKCHEpTHAsE OLEHKAa OTBETOB OOYYAIOIIMXCS HA COOTBETCTBUE PE3YJbTAaTOB
ocBoenust OIIOIl mmanmpyembIiM mokasareisiM pesynbratoB oOydenus. Ot 100 mo 80 Oamios
3aCIyKUBAeT CTYACHT, OOHApYKMUBIIUKA BCECTOPOHHEE, CHCTEMaTH4YeCKOoe U TJIy0OKoe 3HaHue
y4eOHO-TIPOTPaMMHOI0 MaTepHajga, yMEHHE CBOOOIHO BBIONHATH 3aJaHHs, MPEIYCMOTPEHHBIC
IPOrpaMMOi, YCBOMBIIMIA OCHOBHYIO JIUTEpAaTypy M 3HAKOMBIA C JOMOJHUTEIBHOU JUTEpPATypOM,
PEKOMEHI0BaHHOU nporpaMMoii. Kak npaBuio, BbICTaBIIsAETCS CTyJE€HTaM, YCBOMBIIMM B3aUMOCBSI3b
OCHOBHBIX TMOHSITHHA TUCIHUIUIMHBI B MX 3HAYEHWH ISl MpuoOpeTaeMoil mpodeccuu, MpOsSBUBIINM
TBOpUYECKHE CIIOCOOHOCTH B TMOHMMAHHUU, U3JIOKEHUHM MU HCIOJIB30BAaHUHM Y4eOHO-TIPOrPaMMHOTO
MaTepuana;

- oT 79 no 60 6aiIoB 3aCIyKHBAET CTYACHT, OOHAPY>KUBIIUH MOJHBIE 3HAHUS y4eOHO-
IIPOrPaMMHOI0 MaTepHalla, YCHEIIHO BBINOJIHSIOIIMM MPEeIyCMOTPEHHbIE B MpPOrpamMMe 3a/JaHus,
YCBOMBILIMK OCHOBHYIO JIUTEPATYpPy, PEKOMEHIOBaHHYIO B Iporpamme. Kak mpaBuio, BeICTaBIsIeTCA
CTYJEHTaM, MOKa3aBIIMM CHUCTEMAaTUYECKUI XapaKkTep 3HAHUHU MO JAMCLUIUIMHE M CHOCOOHBIM K HMX
CaMOCTOSITEIbHOMY TIONOJIHEHHWIO M OOHOBJICHHIO B XOJ€ JalbHeWIed ydyeOHOW paboThl U
poeCCUOHAIBHON e TEIHbHOCTH;

- o1leHKH OoT 59 10 40 GanioB 3acily’)KMBaeT CTYJIEHT, OOHAPYUBIINI 3HAHUE y4EOHO-
IPOTPAaMMHOTO Marepuaja B oObeMe, HEOOXOOMMOM Ui JNalbHEHIIeH ydeObl W IpelCTOsIIeH
paboTel TO Tpodeccuy, CHPABIAIOMIMNACA C BBIIOJHEHHEM 3aJaHUil, MPeIyCMOTPEHHBIX
IIPOrpamMMoOii, 3HAKOMBIM C OCHOBHOM JIMTEPATypOil, pEKOMEHI0BaHHON nporpaMMoi. Kak npasuio,
BBICTABIIIETCSL CTYJE€HTaM, JOMYCTUBLIMM IOIPEUIHOCTh B OTBETE HA SK3aMEHE U IIPU BBIIIOJIHEHUU
HK3aMEHALIMOHHBIX 3aJjaHHi, HO 00Ja/lalolUM HEOOXOJUMBIMU 3HAHUSIMU JUISl MX YCTPAaHEHUS MOJ
PYKOBOJCTBOM IIPENIOAABATENS;

- onieHkd oT 39 no 0 OamioB BBICTABISETCS CTYAEHTY, OOHApYKHMBIIEMY HpPOOEIbl B
3HAHUSAX OCHOBHOTO y4eOHO-NIPOrpaMMHOI0 MaTepualia, JOMyCTUBIIEMY NPUHIUNHATIbHbIE OIIMOKH
B BBINIOJTHEHUH [TPETYCMOTPEHHBIX TPOTPaMMOH 3aJaHHM.

0) omnucaHue KAkl OICHUBAHUS
OnenuBanue npousBoautcs 1o 100-6amipHOM mKae.

6.2.3 KourtpoabHas padora

a) TUIIOBBIE 33/1aHUE - 00pa3ell

3ananue 1. [laiite aHanu3 posin «HAyK O IPUPOJIE» U «HAYK O 1yX€» B Pa3BUTUU KYJbTYpPHI.
[Ipoananu3upyiiTe coaepkaHuE MaTepHalla W BBIIBUTE CHEIU(PUKY, B3aHMMOCBS3b, BBIUEPTHTE
JIOTUKO-CMBICIIOBYIO CXEMY, JalTe K HEW MOSICHEHMUSI.

3anganue 2. Pacnonokure NnpeacTaBiIeHUs O MaTEepUU B IOPSAKE WX BO3HUKHOBEHHUA. 1.
CBolicTBa BEIECTBA ONMCHIBAIOTCA HE TOJBKO COCTAaBOM, HO U CTPOEGHUEM €ro MOJIEKYJd. 2.
BemiecTBo cocToUT M3 HEAENMMBIX aTOMOB, pa3Mep U (opma KOTOPBIX ONpPENENSIOT CBOMCTBa
BenlecTBa. 3. CBOMCTBA BELIECTBA ONPEIEIISIFOTCS JIEKTPOHHBIM CTPOEHHUEM MOJIEKYIL.

3ananue 3. Haiinute npaBuibHbIN 0TBET. B cooTBeTcTBHU ¢ TeopeMoil Hetep kaxxnomy Bugy
CUMMETPUHN IIPOCTPAHCTBA-BPEMEHH COOTBETCTBYET...l. OmnpeneneHHbIi BUJ B3aUMOAECHCTBUS. 2.
Cgos cucrema orcyeta. 3. Hekoropas (ynmamentanpHas yactuna. 4. Coil (yHIaMEHTaTBHBIA



3aKOH COXpaHEHUsI.

3aganue 4. OxapakTepu3ynTe OCHOBHBIE TTOCTYJIATHI CIENUATIBHON TEOPUU OTHOCUTEIBHOCTH
A. DiinmreiiHa. 3amaya: BbIOEpUTE HECKOJIBKO BapuUaHTOB oOTBeTa. B ol0meit Teopuu
OTHOCHUTEINIHOCTH....1. PaccmarpuBaeTcsi CBS3b TOJNBKO MEXIY MPOCTPAHCTBOM U BpeMEHEM. 2.
N3ydaercs CBSA3b TOJIBKO MEXJY IPOCTPAaHCTBOM M Marepuei. 3. IIpuHLMII OTHOCHTEIBHOCTHU
pacrpocTpaHsieTcsl Ha HEMHEpIHUalbHbIE CHCTeMbl orcyera. 4. PaccmarpuBaeTcsi CBS3b MEXIY
MIPOCTPAHCTBOM, BPEMEHEM U MaTepueH.

3aganue 5. [lokaxxute poJib CUCTEMHBIX MPEICTABICHUN B aHAJIU3€ CTPYKTYPHBIX YPOBHEU
opranuzaiuu matepun. OnpeaenuTe CylHOCTh MaKpOMHUPa, MUKPOMUPA U MEraMHpa.

3ananue 6. B xo/e KakuxX MpoI1eccoB MPOUCXOAUT U3ITyYEHUE DJIEKTPOMArHUTHBIX BOJH?

3amganue 7. IloscHuTEe KOPIYCKYJISIPHO-BOJHOBBIE CBOMCTBa Mmarepuu. Kak ucropuuecku
pasBUBaIMCh 3TU wuaeu? 3agada. Halingure npaBuiabHbld O0TBET. (DyHIAMEHTAJbHBIM 3aKOHOM
CTAaTHCTUYECKOW (PHU3MKM SBISIETCS TPHHIOMIL 1. MUKPOCKOIMYECKOTO pachpeieieHus; 2.
KOPITYCKYJIIPHO — BOJTHOBOTO Jyain3Ma; 3. JeTepMUHU3Ma; 4. TOMOIHUTEIbHOCTH.

3amanne 8. O YeM CBHICTENBCTBYET pEIUKTOBOE u3nydeHue? OcHOBHBIE (aKTHI,
noJATBeprkIatolue Teoputo bonpiioro B3peisa.

3ananue 9. [MomuepkHUTE OCOOGHHOCTH CTaTyca XUMHHM KaK HAayKd U TpOaHaIM3UPYHTE
CYIITHOCTD €€ MpeMeTa UCCIeI0BaHusI.

3amanue 10. OnummTe npeaMer OMOJIOTHH KaK HAyKH.

3ananue 11. 3anauya. Boibepute npaBuibHbIN(e) oTBeT(bl). Bece amanmranum y JKUBBIX
OpPraHM3MOB BO3HHKAIOT B XO/IC SBOJIIOIMHU B PE3YJIbTATE. .. pETYJISIUN CBOCH )KU3HEACATEILHOCTH. 1)
JIEMCTBUSI MYTalIMOHHOTO TIpoIiecca. 2) €eCTECTBEHHOT0 0TOOpa. 3) akTa 00KECTBEHHOTO TBOPEHHUS. 4)
murpanuii. OObICHHTE.

3amanue 12. Ponb monexyn JJHK B nepenaue HaciencTBEHHOCTH.

3amanue 13. 3apava. [Ipomomxkute ¢paszy. Paznen MonekymnsipHON reHETHKH, CBSI3aHHBIN C
I[eJICHANPABICHHBIM CO3/IaHUEM HOBBIX KOMOWHAIM TE€HETHYECKOro MarepHalia, CIIOCOOHOTO
Pa3MHOXKAThCS U CHHTE3HUPOBATh KOHEUHBIE TPOIYKTHI, HA3bIBACTCA -. ...

3ananue 14. Jaiite nonstHe »sKocucteMbl. [lepeuncnure BaXKHEHIINE KOMIIOHEHTBI
SKOCUCTEMBl W PACKpPOWTE pOJb KaXKIOr0 U3 HHUX. SIBISIOTCS JHM SKOCHUCTEMBI OTKPBITHIMHU
cucremamu? O6ocHy#Te 0TBeT. OMHUIINTE SKOCUCTEMY «XBOWHBIH JECH.

3ananue 15. KpaTko oxapakTepu3yiTe KOHUEMILNIO MTaHCTIEPMHUH.

3ananue 16. Kakue oprannueckue BelecTBa BXOAAT B cocTaB KieTku? Kakue opranuueckue
BEIIIeCTBA SABJISAIOTCS CaMbIMH PaclpoCTpaHeHHbIMH Ha 3emiie? OxapakTepusyiite, kKakue QyHKIIUU B
KJIETKaX BBIMOJHSIIOT OPTaHUYECKUE BEIIECTBA: YIJICBOIbI, )KUPHI.

3amanue 17. CocraBbre Te3aypyc (10 - 15 kiIroueBBIX CIIOB M CIOBOCOYETaHUil) MO TeMe
«bnosTHKa KaK cuCTEMa YTUYECKUX CTAHIAPTOBY.

3ananue 18. 3amava. Haiimute npaBunbsHeii(e) orBeT(bl). [Iporeccy craHoBiIeHUs YeloOBeKa
pasymHoro (Homo sapiens) mpucymu OCOOCHHOCTH DJBOJIIOIIMOHHOTO Pa3BUTHS  BCETO
opranuueckoro wmupa: 1. OOpaTUMOCTh 53BOJIOIMOHHBIX MpeoOpazoBanuid. 2. IIporpeccuBHas
HaIpaBJIECHHOCTh pa3BuTUA. 3. [lpoucxoAWT Ha pa3HBIX YPOBHAX - OT MOJIEKYJISIPHOTO JI0
ouochepnoro. 4. [lenecooOpazHOCTh IBOMIOIIMOHHBIX U3MEHEHUH.

3amanue 19. HazoBute Gammimu BBIIAIOMIMXCS YICHBIX, U3 KAKUX 00JacTeil €CTECTBO3HAHNUS,
B KaKo#l mepuoj pa3BUTH HAyKH ObUTH CeTaHbl OTKPBITUA. ApUCTOTenb, bekkepens A. A., bop H.,
bopu M., bpyno [Ix., Byrnepos A.M., bakon @., Basunos H.H., Basunos C.U., Bepuanckuii B.1.,
lamuneii I'., T'amoB k., ['eitzen6epr B., I'enemronsi I'., I'ymunés JLH., [dekapt P., Jlemokpur,
Hupax I1., Esximn, XKommo-Kropu @., Kant U., I1aBnos WN.I1., Tlensuac A.A., Ilnaron, [Tpuroxux
., Penu @., CykaueB B.H., Pesepdopn 3., Cenbe I'., CeménoB H.H., CeuenoB .M., Cuoy Y.,
Coxkpar, TumodeeB — Pecorckuii H.B., ®anec, ®apaneir M., ®punman A.A., Xa66ma J., XakeH [,
Yersepukos C.C.

Oran  dusuka buonorus Xumus pyrue

3ananue 20. HazoBuTe M OMUIINTE OCHOBHBIE MOHITHUSI CHHEPT€TUKH.

3ananue 21. OObBsCHUTE 3HAYEHUS CIEAYIOIIUX TEPMHHOB U TOHATUH: BaneHTHOCTb,
Bcenennas, rpaBuTanus, €CTECTBO3HAHWE, WHTErpalusi, KOHTUHYYM, KOHUEMIHUsA, HEUpOH,
PEJIMKTOBOE U3JTy4YeHUe, CIIUH, (Iiopa.



0) KpHUTEepUU OLIEHUBAHUS KOMIIETCHIIUHN (Pe3yIbTaTORB)

[IpousBoauTcsl 3KCHEpTHAas OLIEHKa OTBEeTa OOYYalOIIMXCS Ha COOTBETCTBHE PE3yJbTAaTOB
ocBoenuss OIIOIl muraHupyeMbIM TOKa3aTelsiM Pe3yabTaToB OO0yueHUs. BBIMOIHEHHBIC 3adaHUS
CHAI0TCA MPENoAABaTENIO.

O1eHKN «3a4TEHOY» 3aCITy’)KHBACT CTYACHT, OOHAPYKUBIIHI BCECTOPOHHEE, CUCTEMATUIECKOE
U Tiay0oKoe 3HaHHWE Y4eOHO-IPOrpaMMHOrO MaTrepHalia, YMEHHE CBOOOJHO BBIMOJHATH 3aJaHMS,
YCBOMBUIMMA OCHOBHYK) M 3HAaKOMBIM C JIONOJHUTEIBHOW JIMUTEPATYPOH, PEKOMEHIOBAHHOMN
nporpammoil. Kak npaBuiio, OleHKa «OTJIIMYHO» BBICTABIISIETCS CTYJIEHTaM, YCBOMBILIUM B3aUMOCBSI3b
OCHOBHBIX TOHSTHA TUCIUIUIMHBI B MX 3HAYCHHUH ISl MPUOOpeTaeMoil mpodeccru, MPOSBUBIIAM
TBOPYECKHE CIIOCOOHOCTH MPU BHIMOIHEHUU 33aJaHUM;

OrneHka «HEe 3a4TEHO» BBICTABISICTCS CTYACHTY, OOHAapYKUBIIEMY MpPOOENbl B 3HAHUSIX
OCHOBHOTO y4YeOHO-IPOTPAaMMHOI0 MaTepHala, JAONYCTUBIIEMY MPUHIMIHAIBHBIE OIIUOKU B
BBITIOJTHEHUH 33/IaHUH, JINOO HE BBHIMOTHUBIIIEMY BCE 3a/1aHU.

B) OIIMCAaHHMEC IIKaJIbl OLICHUBaHUA
OI.[GHI/IBaHI/Ie IIPOU3BOJAUTCH I10 IIKAJIE «3a4YTCHO», HC 3a4YTCHO)).

6.3 Meroanueckue MaTepuaJbl, onpeae/siioye npoueaypbl OleHUBAHUSA 3HAHUM,
YMEeHHIi, HABbIKOB M (MJIH) OINBITA 1eATEJIHLHOCTH, XapaKTepu3ylouue 3Tanbl GopMHPOBAHUSA
KOMIIEeTeHIM A

IIponenypa sx3ameHa. Dk3aMeH mpoBoauTcs no Owieram. Kaxaplii Omier coaepkuTr aBa
TeopeTndeckux Bompoca. Ha moaroroBky maercs 30 MuHyT. MOXeT mpoBOAMTHECA B (opme
uHTepHeT-TecTupoBanust @OI1O uau KOMIBIOTEPHOTO TECTUPOBAHMUSL.

Coneprxanue 00pa3oBaHus: MOIYIHHOE HAMIOJIHEHHE MTPETyCMAaTPUBACT 3 MOIYJIS: «IBOIOLHUS
Hay4YHOTO METOJla U €CTECTBEHHOHAYYHOH KapTHUHBI MHpa», «CTpYKTypHBIE YPOBHH, CUCTEMHas
OpraHM3alys MaTepuu 1 aHopaMa COBPEMEHHOT0 eCTECTBO3HaHU», «buocdepa u uenoBex».

Ha cemuHapckux (IIpakTUYECKHUX) 3aHATUSAX NMPUMEHSETCS SKCIIEPTHAs OLIEHKA: OLIEHUBAIOTCS
¥ YYUTBIBAIOTCS BCE BHJIbI AKTUBHOCTH CTY/IEHTOB: YCTHBIE OTBETHI, IOTIOJIHEHHUS K OTBETaM JPYTHX
CTYACHTOB, y4acTue B JAMCKYCCHsIX, pa0oTa B MUHHMIPYMIAX, BBICTYIJICHHS C COOOLICHUSAMHU
(o630pamu) mpobiiemHoro Bompoca. [IpeaycMoTpeHo HCHONb30BaHUE TEXHUYECKUX CPENICTB
KOHTPOJSI — KOHTPOJBbHO-O0YYarolIel MporpaMMbl Ha «BBIXOJIE» KaXAOr0 MOJIYJsS OLEHUBAET
NePCOHAIbHBIE yYEOHbIE JAOCTHUKEHHS CTYACHTOB (KOMIIbIOTEpHOE TecThupoBaHue). [lo monaymo 2
IPEIYyCMOTPEH KOJUIOKBUYM B (hOpMe YCTHOTO coOece10BaHMs.

7 IlepevyeHb OCHOBHOI W JONMOJHHUTEJbLHOH y4eOHON JMTepaTypbl, HEOOXOAUMON A5
OCBOCHUS THCLHHILINHBI

a) OCHOBHAasl y4eOHasi IMTepaTypa:

1. T'opbaueB, B.B. Konnenuuu coBpemeHnHoro ecrectBo3Hanus. /B.B. T'opOaues, B.M.
be3nenexnnx. — M.: U3a-Bo: DxoromMucts, 2006. - 446 c.

2. lyonuiesa, T.5. Konnenuuu coBpemeHHoro ectectBo3Hanus: Yueb. / T.5. JlyOnumena. -
9-e u3x, ucnp. u gom. — M.: 3a-Bo «Akagemus», 2008. — 608c.

3. Camoxun, A.Il. Konnenmuu coBpemenHoro ecrtectBo3Hanusa. / AL, CamoxunH. — M.:
IOHUTU-TAHA, 2008. — 447 c.

0) JAOMOJIHUTEJILHAS YyueOHasi JiuTeparypa:

1. I'pymieBunkas T. I'. KoHnenuun coBpeMEHHOTO €CTECTBO3HAHUS: ydeOHoe mocodue. — M.:



Hupexkr-Meaua, 2014. — 480 «c¢; To xe [Onekrponnsii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672 (BBC «INEeKTpOHHAS OoubmmoTeKa
ONLINEY).

2. I'opun, 0. B. KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUS: YI€OHO-TIPAKTHYECKOE MTOCOOHe
/ 1O. B. TI'opun, b. JI. CBuctynos, C. U. Anekcees. - M.: EBpasuiickuii OTKpbITBIH nHCTHTYT, 2010. -
240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3bC Yb).

3. HyOnumena, T. $. KoHuenmuum COBPEMEHHOIO €CTECTBO3HAHUS JUIsi COIHAIBHO-
SKOHOMHUYECKHX HarpaBjieHui: yue6. mocooue / T. A. Jlyonumera. — 2012, — 607 c.

4. KaprienkoB C. X. KoHuemnuu cCOBpeMEHHOTO €CTeCTBO3HAHUS: yueOHMK. — M.: Jlupekr-
Memua, 2014. — 624 c¢. — URL: http://biblioclub.ru/index.php?page=book_view&book id=229405
(OBC «3nexrponnas 6udmmoreka ONLINEY).

5. Konnenmuu coBpemeHHoro ectectBo3Hanus: Yueb. /Ilox pen. B.H. JlaBpunenko, B.IL
ParaukoBa. — M.: KOHUTH, 2009. — 319 c.

6. Py3aBun, I'.1. Konnenuuu coBpeMeHHOTO ectecTBo3HaHus: YueOHuk / I'.M. Py3aBuH. - M.:
IOHUTHU-ITAHA, 2008. . - 304 c.

8 Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHMKANMOHHON ceTH «WHTepHeT»
(nanee - cerb «UHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIIUTIINHbBI

1. Opobuuk, T. KO. KoHuemnuuu COBPEMEHHOTrO €CTECTBO3HAHHS: MOJHO(YHKIIMOHATBHBIN
YMK 1o aucuuiuiiHe AJisl BceX CrenuanbHOCTed By3a [DnekTponHsblid jokymeHT] /T. FO. Ipo6unk,
B.I1. HeB3zopoB. — KemepoBo: Kemeposckuii rocynusepcurer, 2010. Pa3memien B aenosurapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe o0iecTBeHHOE TeIeBUACHHE.
Bospuias Hayka.

http://univertv.ru/video/matematika/ OTkpsIThIi 0Opa3oBaTenbHbIi Bugeonopran UniverTV.ru.
Oo6pa3zoBarenbHble (PUIBMBI HA pa3IUYHbIe TeMbl. JIEKIIMK B BEAYIIMX POCCUHCKUX M 3apyOeKHBIX
By3ax.

http://elibrary.ru  Hayunas onektponnas OuOmuoreka eLIBRARY.RU. Kpynueimmuit
poccuiickunii ”HPOPMALMOHHBINA MOpTal B 00J1aCTH HAYKH, TEXHOJOTUH, METUIIUHBI U 00pa30BaHMs,
cojiepxainiuii pedeparbl U MOJHBIE TEKCTHI Oosiee 12 MIIH HayYHBIX CTaTel U MyOIMKaInid.

http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup mMarematndeckux ypaBHEHHiA. Y4eOHO-
oOpa3oBaTenbHas (QU3MKO-MaTeMaTuyeckas OuOnMoTeka. OJEeKTpOHHas OuONIMOTEKa COAECPKHUT
DjVu- u PDF-¢aiinbl yueOHHKOB, y4eOHBIX TOCOOHIA, COOPHHKOB 3324 M YIPAKHEHUH, KOHCIICKTOB
JIeKIUH, MOHOTpa(uil, CIpaBOYHUKOB U AUCCEPTALIUN IO MaTEMaTUKE, MEXaHUKE U (PU3HKE.

9 MeToanueckue YKazaHud AJad 06yqammnxca 110 OCBOCHMIO JUCHMUITJIMHbI

B pesynbrare ocBoeHus AUCUUIIINHBI «KOHIEMIIMM COBPEMEHHOTO €CTECTBO3IHAHUS
BBIITYCKHUK 10 HaIMpaBJICHUIO TOJITOTOBKH ««ODKOHOMHKA» C KBaIH(PHUKAHMEH (CTETICHBIO)
«0OakanaBp» JOJDKEH OBIAIeTh obmenpodeccuonanbHoi komnerennuen OK-1.

B pe3ynbrate 0cBOSHUS TUCIUATUIHHBI 00yUYaIONITHICS TOJKEH:

3HATh

- cenu(pUKy TYMaHUTApPHOTO W €CTeCTBEHHOHAYYHOT'O KOMITOHEHTOB KYJIBTYPHI, €€ CBS3CH C
0COOCHHOCTSIMU MBIILICHUS;

- MPEJICTABIICHUS O KITFOYEBBIX OCOOCHHOCTSIX CTPATETHi €CTECTBEHHOHAYYHOT'O MBIIUICHHUS,

- CYIIHOCTh TPAHCAMCUUIUITMHAPHBIX MU U BAKHEUIINX €CTECTBEHHOHAYYHBIX KOHIICTIIIHIA,
OTIPENIENAFOIINX O0IHK COBPEMEHHOTO €CTECTBO3HAHUS;

- MpOOJIEeMBI IKOJIOTHUU U O0IIIECTBA B UX CBSI3U C OCHOBHBIMHU KOHIICTIIIHSIMH €CTECTBO3HAHUSI.


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

YMETh:
- (dopMHupoBaTh TPEACTABICHUS O ecCTeCTBeHHOHayuyHoW kaptuHe wmupa (EHKM) kax

r7100aTbHOM MOJIENH IPUPOBI, OTPAXKAOIIECH LIEIOCTHOCTh U MHOT0O0pa3ne eCTECTBEHHOTO MUPA.

BJIAJIETh:

- IOHUMaHHUEM CHEIM(PHUKH TYMAHUTAPHOTO M €CTECTBEHHOHAYYHOT'O THIIOB MTO3HABATEIHHOM
NeSITeIbHOCTH, HEOOXOIUMOCTH UX INIYOOKOrO0 BHYTPEHHEIO COIJIaCOBAHMs, MHTETPAllUM HA OCHOBE
LIEJIOCTHOTO B3IJIs[a Ha OKPY)KAIOIIUKA MUD;

- SCHBIM IPEACTAaBICHHEM O COBPEMEHHOW (M3NYECKON KapTHHE MHUpa Kak CHCTeMe
dyHaaMEeHTANBHBIX 3HAHUM 00 OCHOBAaHMAX IEIOCTHOCTH W MHOT000pasusi MPUPOJBI, KOTOpPbIE
OIpeseNsAoT 00JIMK BCEr0 COBPEMEHHOIO €CTECTBO3HAHNUS;

- OCO3HAHUEM COBPEMEHHBIX IT00ATBHBIX SKOJIOTHYECKUX MPOOJIEM B UX CBS3H C OCHOBHBIMHU
3aKOHaMM €CTECTBO3HAHUS;

- OOLIEKYIBTYPHBIM CTAaTyCOM 4Yepe3 O3HAKOMIIEHHE C €CTECTBEHHOHAYYHOW KYJIbTYpOH H
YPOBHSI 3pYAULIUU B 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSL.

CamocrosarenbHass paboTa CTYAGHTOB 10 JucuuiuinHe «KOHLENIMH COBPEMEHHOTO
€CTECTBO3HAHUSA» MpearnoaraerT 6osee riryooKyr MpopadOTKy UMH OTAEIbHBIX T€M JUCLUIUIMHBL,
OIIPEIETIEHHBIX TPOrPaMMON.

OcHOBHBIMU BHJaMU U (oOpMaMHM CaMOCTOSATEIBHOM pabOThl CTYJEHTOB IO JaHHON
JUCLUIUIMHE SIBIISIOTCA:

-BBITIOJTHEHUE 3a/laHU KOHTPOJIBHON pabOTHI (CTyIeHTaM 3a09HON (hOpMBI O0yUESHHS);

- CaMOIIOJIrOTOBKA 10 BOIIPOCAM;

- IOATOTOBKA K KOJIJIOKBUYMY U SK3aMEHY.

BaxHOll uacTbio caMOCTOSATENbHON paboThl SBISETCS YTEHHE Y4YeOHOW JMTeparyphl.
OcHoBHast (QyHKIUS Y4eOHHMKOB - OPHEHTHUPOBATH CTYICHTAa B CHCTEME TeX 3HAaHWH, yMEHUH W
HaBBIKOB, KOTOPBIE JI0JIKHBI ObITh YCBOCHBI 110 IAHHOW AUCLUIINHE.

VY4eOHUK TaKKe CIIYXKUT IIyTE€BOJUTEIEM [10 MHOTOUUCIIEHHBIM IPOU3BEICHUSIM, OPUEHTUPYS
B UIMEHAX aBTOPOB, CIIELUATN3UPYIOIIMXCS HAa ONPEAEIEHHBIX HAYYHbIX HAlpaBJIEHUSAX, B HA3BaHUIX
UX OCHOBHBIX TpYyHOB. Bropas ¢yHKuus y4yeOHMKa B TOM, YTO OH OYEpPYMBACT HEKHH Kpyr
00s13aTeNIbHBIX 3HAHUH 10 MpeAMETY, He IPETEH1ysl Ha TI1yOOKOe X PacKphITHE.

UreHne peKOMEHJOBaHHOMW JIMTEPATYpPhl - 3TO Ta IVIaBHAs YacTb CUCTEMbl CaMOCTOSATEIbHON
yueObl CTy/IeHTa, KOoTopasi obecreunBaeT MOAJUHHOE YCBOCHUE HayKu. UUTaTh JIUTEpaTypy HYKHO
110 IPUHITAITY: «UJIes, TEOPHUs, METOJl B OJJHOH, B IPYTOM U T.J. KHUTaX).

Bo Bcex ciydasix peKOMEHAYETCSI PACCMOTPEHNE TEOPETUYECKUX BOIIPOCOB HE MEHEE YEM 10
TpEM HUCTOYHUKaM. M3yueHue mpoOsieMbl MO pa3HbIM HCTOYHHMKAM - 3aJOr INIyOOKOrO YCBOECHHS
Haykd. VIMEHHO 3TOT OJIOK, Hapsly C BBINOJHEHHEM 3aJaHUi KOHTPOJIbHOW pPabOTHI, SBISETCS
BEJYLIUM B CTPYKTYPE CAMOCTOATEIbHOU pabOThl CTYJEHTOB.

B npomecce camocTosTenbHON pabOTBl CTYIEHT MOMKET I0JIb30BaThCSl AJIEKTPOHHBIM
MaTepuaioM Mo aucuuiuinHe «KoHLenuun coBpeMEeHHOro ecTeCTBO3HaHUS. Bomnpockl, BBIHOCUMbIE
Ha 9K3aMEH, JIOJKHBI CIYXHTb MOCTOSHHBIMU OPHEHTHUPAMHU NPH OPraHU3alllU CaMOCTOSTEIbHON
pabotsl cryaeHTa. Takum oOpa3oM, YCBOGHHE y4eOHOTO MpeaMeTa B MPOIECCE CaMOCTOSATEIBLHOTO
u3ydeHHsl ydeOHOW M HayyHOMW JMTEpaTyphl SBISETCS M MOATOTOBKOM K 3K3aMEHy, a caM 3K3aMEH
CTaHOBUTCS (POPMOM MPOBEPKU KAYECTBA BCETO MPOIECCa CAMOCTOSATEIBLHON yUeOHOH NeATeTbHOCTH
CTY/CHTA.

CryneHTt, NOKa3aBIIMi BBHICOKHW YpPOBEHBb BIIAJICHUS 3HAHUSMH, YMEHHSIMH W HaBBIKaMH,
CUMTAETCs YCIEIIHO OCBOMBIIMM y4eOHYIO TUCIUILIIHHY.

Jig  ycremrHoro OBJIAJEHUS COAEpKAaHMEM JUCHMIUIMHBI HEOOXOAMMO  BBINOIHSTH
cienytomue TpeboBaHus: 1) mocemars 3aHATHS, T.K. BECh TEMAaTUYECKUN MaTepuall B3auMOCBS3aH
MeXJy COOOW M TEOPEeTHMUYECKOIo OBJIAJCHMS MPOIYIIEHHOIO HEIOCTAaTOYHO MJIsi KayeCTBEHHOIO
YCBOEHMsI; 2) BCE paccMaTpUBaeMble Ha MPAKTHUYECKHX 3aHATHSAX BOMPOCHI 00s3aTEIbHO
¢bukcupoBaTh B OTIENbHYIO TETpaJb WU COXpaHITh €€ /0 OKOHYaHMA OOydeHus B By3e; 3)
00513aTeNIbHO BBITIOJHATH BCE 33JJaHUsl KOHTPOJIBHON PaboOThI; 4) MPOSBIATh AKTUBHOCTD HA 3aHATHIX
U [IpU TOJITOTOBKE, T.K. KOHEYHBIN PEe3yJbTaT OBJIAJIEHUS CONEP)KAHUEM JTUCHIUIUIMHBI HE00X0IUM, B
NEepBYI0 OuYepelb, caMoMy CTyleHTy. Ilpu ocBoeHMH Te3aypyca AMCLUUIUIMHBI HEOOXOIUMO
THIATEIBHO TPOYUTATh METOJIMYECKUE YKa3aHWs, TPUBEICHHBIC HIDKE M BBIOJHUTH PS TECTOBBIX



3alaHuil AJIs IOJTHOTO 3aKPEIJIEHUs] U3yYEHHOTO MaTepHara.

Iloozomoeka k nekyusam u nPaKmuvyecKum 3aHAmusIM:

Ha gnexkuusx npemnojaBaTenb paccMaTpuBaeT BOIPOCHI  MPOTpaMMbl  THUCLUIUIMHBI,
COCTaBJIIGHHOW B COOTBETCTBHMM C TOCYAAPCTBEHHBIM 00pa3oBaTelIbHbIM CTaHgapToM. M3-3a
HEJ0CTATOYHOI'O0 KOJMYECTBA ayJUTOPHBIX YAaCOB HEKOTOPHIE TEMbI HE yJAETCSI OCBETUTH B IOJHOM
o0beMe, MO3TOMY IpernojaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOpPblE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO PabOTy CTYACHTOB, PEKOMEHIys Ty WM WHYIO JuTepatypy. Kpome sroro, mms
Jy4ILIEero OCBOCHUs MaTepraia U CUCTEMAaTU3allul 3HAaHUH 110 JUCLUIUIMHE, HEOOXOJUMO MOCTOSHHO
pa3duparh MaTepuaNbl JEKIUH MO0 KOHCIIEKTaM M y4eOHBIM mocobusiM. Bo Bpemsi caMoCTOosATeIhHON
npopaboOTKU JEKIIMOHHOIO MarepHuaja 0co00e BHUMAHUE CIEAYET YENsATh BO3HHUKIIMM BOIPOCAM,
HENOHSTHBIM TEPMHUHAM, CIIOPHBIM TOYKaM 3peHHs. Bce Takue MOMEHTBHI ClE€IyeT BbLAECIUTH WIN
BBINKUCATh OTIEJIBHO JJs JajbHEeHIero oOCYXJE€HUS Ha CEMHUHApCKOM 3aHATHH. B ciyuae
HEO0XO0IMMOCTH 00pamaThCcst K MpenoaBaTeiio 3a KoHcyabTanueid. [TomHbI CIIMCOK TUTEpaTyphl
10 JUCLUIUIMHE NPUBEJIeH B paboueil mporpaMme TUCLMILIMHBL.

[Ipu u3yyeHnH BOMPOCOB, COAEPKAIMXCS B BBOJHOM YacTH MPOrpaMMbl, 0c000€ BHUMaHHE
cileflyeT yIeluTh INOHUMAHUIO HAayKH KaK OCOOOro KOMIIOHEHTa JYXOBHOM KyJbTYpbl, IpoOieme
KJaccu(UKaluy HayK, MECTa €CTECTBO3HAHHUS B CHCTEME HAy4YHOTO IIO3HAaHUs, OCOOCHHOCTSM
SMIIMPUYECKOTO U TEOPETUYECKOIO YPOBHEW €CTECTBEHHOHAY4YHOro no3HaHus. CoBpeMeHHasl HayKa
- 3TO CJIO’KHAS 1 MHOT0OOpa3Hasi CUCTEMa OT/IEJIbHBIX HAYYHBIX AUCLUIUIMH. B 3TOM cucreme MOXHO
BBIJICJIUTH JIBE CIIEAYIOIINE OCHOBHBIE c(ephl: (hyHIaMEHTAIbHbIE HAYKH W MPUKIAJHbIC HayKu. B
CTPYKTYyp€ €CTECTBEHHOHAYYHOI'O IIO3HAHMsI YETKO BBIIEIAIOTCA JBa YPOBHS I103HABATEIbHOU
nesTeNIbHOCTH. [1epBBlil - 3TO AIMIMPUYECKUN YPOBEHb, K KOTOPOMY OTHOCSATCSI IIPUEMBI, METOABI U
¢opMBbl TO3HAHHUSA, CBSI3aHHBIE C HEMNOCPEACTBEHHBIM OTPAKEHHEM OOBEKTa, NPAKTHUYECKUM
B3aMMOJICHICTBHEM C HUM uYelloBeKa. Ha 3TOM ypoBHE NPOHMCXOJUT HAKOIUICHHWE, (QHKcanus,
IpyNIUpPOBKa M 0000OLIEHME HCXOAHOTO MaTepuajga s MOCTPOEHHUS OINOCPEIOBAHHOIO,
TEOPETUYECKOI0 3HAHMUS.

Bropoii ypoBeHp - Teopernueckuii. K HeMy OTHOCATCS Bce T€ BHIbI M METOIBI
MIO3HABATEIBHON JEATEIBHOCTH W CIIOCOOBI OpPraHM3alliy 3HAHUS, KOTOPBIE XapaKTepU3YIOTCS TON
WIA WHOM CTENEeHbIO ONOCPETOBAHHOCTH M O00ECNEeUYMBAIOT CO3JaHME, MOCTPOCHHE U Pa3paboOTKy
Hay4YHOW TEOPUU KaK JIOTUYECKH OPraHU30BaHHOIO 3HaHUs 00 0OBbEKTUBHBIX 3aKOHAX, OOIINX CBA3SX
Y OTHOULICHUSAX MPEIMETHBIX o0siacTel JaHHOM Hayku. Teopus - 310 BbIciIas (hopMa MO3HAHMS.

B wucropum ecTecTBO3HaHMSI UETKO BBIJIEISIOTCS SBOJIOLUOHHBIE M PEBOJIIOIMOHHBIE
nepuoJibl pa3BuUTHs. PeBosonMy B €CTECTBO3HAHUU CBSA3AaHbI C U3MEHEHUSIMH CIIOCOOOB MO3HAHUS,
T.. IEJIOCTHOW CHUCTEMBbI CpPEICTB HAay4YHO-HCCIEAOBATEIbCKON AESTENbHOCTH, IPU3BAHHOMN
BOCTIPOM3BOANTh COJEpX,aHHE, CYIIHOCTh, KadeCTBEHHOE CBOeoOpas3me IenocTHoro '"cpesa"
OOBEKTUBHON pEaJIbHOCTH; OCHOBAHUE 3TOM CHUCTEMBI BBICTYNAIOT MPUHLMIBI (PyHAaMEHTaIbHON
TEOPHH B €MHCTBE C METOJIOJOTMUYECKUMH YCTAHOBKAMH TO3HAHUS B JIaHHON Hayke ( WM Tpymie
HayK). OTall Hay4yHOM PpEBOJIIOIMH CMEHSIETCS IMEPHOJOM SBOJIIOIMOHHOIO pa3BUTHs Hayku. Ha
HBOJIFOLIMOHHOM JTalleé CBOEr0 PAa3BUTHUS HAayKa ONUPAETCS HA CIOXKHBIIMKICA B XOJA€ HAydHOMU
PEBOJIIOLIMM  HOBBI CcHoco® MO3HaHMS (mapaaurMmy, (QyHZaMEHTaJbHYIO TEOPHI0), OCHOBAHHS
KOTOPOTrO MPHUHUMAIOTCS YYEHBIMHM YyXe Oe3 CYIIECTBEHHOM KpPUTHKH, KaK HOBBIA, MOILIHBIA U
JICHCTBEHHBI NHCTPYMEHT ITO3HAHUS.

B npeBHerpeueckoil kynpType B YII Beke 1o H.3. ¢opmupyercs uaes O HEOOXOAUMOCTH
MOJIyYEHUs JI0Ka3aTeIbHOr0, 0OOCHOBAHHOIO M CUCTEMATUYECKOTO 3HAHMUS O MHpPE, MOCIY>KHUBILAs
MCXOJHOH OCHOBOHM AJIs NPEBpALICHMs TOHAYYHOI'O IO3HAHUS IPHUPOJbI B HayyHoe. B aHTH4HON
KyJIbType TpPOUCXOAUT (HOPMUPOBAHME TIEPBOM HAy4HOM KapTHUHBI MHpa, KOHIIEHTPHUPOBAHHO
BOIUIOLICHHON B MEXaHHKe, (PU3MKE W KOCMOJOTMH ApPHUCTOTENS U TEOLEHTPUUECKOH cucreme
[TTonemes. B Cpennue Beka CTUXUWHO-3MIIUPUYECKOE MMO3HAHUE MPHUPOJIBI BO MHOTOM, XOTS U HE
MOJHOCTBIO, MPEBPAIIAETCs] B MPHUIATOK TEOJOTHH U CXOJACTHKHU ( aCTPOJIOTHS. alXUMHS U Ip.).
BMmecre ¢ TeMm cpeqHEBEKOBbE XapaKTepU3YyeTCsl W IMPOJOJDKEHHUEM HAKOIUIEHUS SMITHPHYECKHUX
(dakTOB U 0000IEHHI, TEXHUUECKOTO OIbITa U MACTEPCTBA.

B XVIII B. ecTecTBO3HAaHME BCTYMAeT B JII0XY 3BOJIOLHMOHHOrO pa3BuTuA. B mepsoit
nosoBuHe XVYIII B. mnpoucxoamno YTBEPXKAECHHE KIACCHYECKOM MEXaHHMKH B KadecTBe
TOCIIO/ICTBYIOLIEH TEOpUU B CHCTeME ecTecTBO3HaHHA. OHO OCYHIECTBIISUIOCH MO JBYM TJIaBHBIM



HanpaBieHusiM. [lepBoe cBsi3aHO ¢ 00OCHOBaHHWEM MPUHIIUIIOB TEOPHH M COBEPIIICHCTBOBAHHEM €€
MaTeMaTH4YecKoro anmapara (pa3padboTka aHAIUTHYECKOTO anrmapara MEXaHuku B Tpynax JI. Ditnepa,
XK. HanambGepa, . bepuymmm, XK. Jlarpamxka u ap.). Bropoe - ¢ yTBepKAEHHUEM CHCTEMBI
METOJI0OJIOTUYECKUX YCTAaHOBOK KJIACCHYECKOM MEXaHUKH, KOTOpoe B mepBod mnosiopuHe XVYIII B.
OCYIIECTBIISUIOCh TpEXJIe Bcero B OOopbOe HBIOTOHHMAHCTBA C KapTe3wmaHcTBOM ( ydeHueM P.
Hexapra). Ha 06a3e MeTOHOJOTMYECKMX YCTAHOBOK KJIACCUYECKOM (U3MKU M KIIACCUYECKOU
aCTPOHOMUH CKJIAJIbIBAJIaCh BTOPAsi HAyYHasi KAPTUHA MUPA.

KopoTko oxapakTepuzyeM METOAOJOTMYECKHE YCTAaHOBKH Kiaccudeckoil ¢usuku. K HuM
CJe1yeT OTHECTH CIICIYIOIINE METOIOJIOTHYECKUE MTPEACTABICHHUS:

O NpU3HaHNE OOBEKTUBHOTO CYIIECTBOBAHUS (PU3NUIECKOTO MHPA;

O "abcTpakTHBIN 00pa3 cBOOOIHBIX 00BEKTOB", MPEIMETOLCHTPHUYECKOE BHJICHHE MUPA,
K&Kl TPEIMET pacCMaTPUBACTCS B OTPHIBE OT €T0 CUCTEMHBIX CBSI3Eii;

O aTOMHUCTHYECKass KOHLEMIUS: MHpP COCTOMT M3 aTOMOB - MEJbYANIINX HEIEIUMBIX
YaCTHIL; Ha 3TOH OCHOBE (POPMUPYETCS] AaTOMHO-MOJIEKYJISIPHOE YIeHUE B (PU3UKE U XUMHU:

O JaMjJacoBCKUM  neTepMUHM3M (  OTpHIIAHWE OOBEKTHUBHOTO  CYIECTBOBAHUS

CIlyJaHOCTH U BBITEKAIOIIME U3 HEro IMpeACTaBleHHs O aOCONIOTHBIX IPOTHOCTUYECKUX
BO3MOXKHOCTSIX HaYKH);

O NpU3HAHNE MCYEPITBIBAIONICH T03HABAEMOCTH MHPa;

O OCHOBa M KPUTEPHi TMO3HAHUS - SKCICPUMEHT, HCCIIEA0BaTeNb CBOOOIEH B BHIOOpE
YCIIOBHM 3KCIIEPUMEHTA;

O B IIpOIIECCEe MCCIIEOBAaHHUS OOBEKT HE 3aBHCUT OT YCIOBUH IMO3HAHHs, BO3ICHCTBHE
cyObeKTa Ha OOBEKT BCET/1a MOXKHO y4eCTh, BHECTH Ha HETO MOMPABKY;

O HOCTYJIAT BO3MOXXHOCTH 00OCOOJICHHSI 3JIEMEHTOB (PU3UYECKOTO MHpa: BCE CBOMCTBA
00bEKTa MOTYT IKCIIEPUMEHTAIILHO OIPEICIIATHCS OTHOBPEMEHHO;

O B IPHUHIMIIE BO3MOXXHO TOJyYeHHE a0COJNIOTHO OOBEKTUBHOTO 3HAHHA, HE
COZICPIKAILIETO CCHUIOK Ha YCIIOBHS TIO3HAHHMS;

O KpHUTEpUil 0OBEKTUBHOCTHU - OTCYTCTBHE CCBUIOK Ha CYOBEKT MO3HAHMS, OJJHO3HAUYHOE
NPUMCHEHHE TIOHITHH, HATJIAHOE MOJICTUPOBAHKE U JIP.;

O ¢u3nyeckue 3aKOHBI JOJDKHBI OBITH C(HOPMYIUPOBAHBI HA S3BIKE MaTEMAaTHUKU
(nporpamma ["anuiies );

O YBEPEHHOCTh B TOM, YTO CTPYKTYpa MO3HABATEIbHON JAEATEILHOCTH YHUBEpCATbHAS U

KauyeCTBCHHBLIX M3MCHCHHI HE MMpETCPIICBACT, KJIACCHYECKUH MEXaHUYECKUN CIIOCO0 OIMMCAHUS BEUCH
U HCU3MCHCH; U 1IP.
MeTOI[OHOFquCKHG YCTaHOBKH KJIaCCUYECKOM ACTPOHOMMHU:

0 npu3HaHHe OOBEKTHBHOIO CYIIECTBOBAaHHUS MHpa ACTPOHOMHUYECKUX OOBEKTOB (
KOCMHUYECKHUX TeJl, UX CUCTEM U BceneHHol B 1ieoMm );

0 Bcenennast - eauMHCTBeHHa, BeYHas BO BpeMEHH, OeCKOHEYHa U Oe3rpaHuyHa B
MIPOCTPAHCTBE;

0 Mup, Bcenennas mpeacTaBiseT co00l MEXaHUYECKYHO) CHCTEMY MHOXKECTBAa MHUPOB,
MOJOOHBIX HaIllel COJTHEYHON CHCTEME;

0 Bcenennast crampoHapHa; MHp KOCMHUYECKHX OOpa3zoBaHuii ( B TOM 4YHCIE H

Bcenennas B nenom) ob6siagjaeT HEM3MEHHOW CTPYKTYPOH, M3ydeHUE KOTOPOU M SIBJISETCS TJIaBHOM
3a/1auel aCTPOHOMUU;

0 Bcenennas B 1enoM M B OTHENBHBIX YacTAX MAKPOCKOINHMYHA, OJHOPOJHA H
M30TPOIHA;
0 Bcenennas  pa3BuBaercs, €€  pa3BUTUE HOCUT  XapakTep  IMOCTENEHHOIO

KOJINYECTBEHHOI'O JBOJIIOLIMOHUPOBAHUS U OCYILECTBIIETCS TaK, YTO HE HAPYIIAET €€ CTPYKTYPHYIO
OpraHU3aIHIo;

[] @akTOpbl, BBI3BIBAIOIIME HU3MEHEHUS KOCMHYECKHUX TE€JI, CaMH HCTOPUYECKH HE
U3MEHSIOTCS;

[] OCHOBHOE HamnpaBJI€HUE BOJIIOLMU - CTYIIEHUE U KOHJIEHCALlUs MEK3BE3/IHOTO rasa,
arperaiusi KOCMUYECKOr 0 BEIlIECTBA;

[] B xonme omnmcanus CTpykTyp BceneHHOW €€ HCTOPUYECKMM pa3BUTHEM MOXKHO
npeHeOpeyb, M KaK CJIEACTBHE - TPOTHUBOIOCTABICHHE KOCMOTOHMYECKMX M  YaCTHBIX



ACTPOHOMMYECKHUX IPoOIeM;

O [Tpu3HaHMe MO3HaBaEMOCTH MUPa ACTPOHOMHUYECKHX 00BEKTOB;
0 OcHoBa 1Mo3HaHus - HAOIIOACHHUE B ONTHYECKUM JHAMa30He;
O B actponomuu HeT cBOOO/BI BEIOOpA YCIOBHI HAONIIOIEHUS, HO MPU 3TOM HCXOJIUIH

Hn3 TOIrO, 4YTO BJIMAHHC yCJIOBI/If/’I IMO3HaHHUA MOXHO CBCCTH K HYIIO, BBCASA COOTBCTCTBYIOIIUC
IIOIIPaBKHU B OKOHYATCJIBHOM PE3YJIbTAaTE UCCIICAOBAHUA,

O O060011eHIE SMITUPUYECKOTO MaTepualla OCYIIECTBISETCA CPEICTBAMH KIAaCCUYECKOM
MEXAHUKHU;
O CrtpyKTypa 1103HaBaTeIbHON AESITEIbHOCTH B aCTPOHOMUY BEYHA U HEU3MEHHA; U JIp.

Pa3zputue GMONOrMYECKOro MO3HAHUSA C 3MOXM aHTMYHOCTH A0 cepeausbl XYII B. Obu10
NEPUOJIOM HAKOIUICHHsS] OOLIMX MPEANOChIIOK JUIS MEpexojia Ha YPOBEHb CHCTEMATU3HMPOBAHHOTO
HAY4YHO-HUCCIIEJOBATENIbCKOT0O MpolLecca, NMpeBpalleHns OnoJoruu B HayKy. BaxkHelmuM coObITHe B
ucropun O6uonorun X1X B. siBusiercst cozganue Y. J[apBUHOM TEOpHH SBOJIOIUH OPraHUYECKOTrO
Mupa. OTa Teopus IO3BOJMJIA MPEICTABUTh INPOTPECCUBHOE Pa3BUTHUE OPraHUYEcKuX (opM Kak
nporecc MpUCrocoOIeHNs OMOIOrMYECKMX OPraHM3MOB K M3MEHSIOMIMMCS YCIOBUSAM CpPEIbl MOJ
BIMSIHUEM €CTECTBEHHOro oTOopa. CeleKkuMOHHas TeopHsl sBMJIach BaXKHeWIed Bexod B
UCTOPUYECKOM PpA3BUTUU  OMOJOTHMYECKOTO TMO3HAHUS, PEBOJIOLHOHHBIM MPEoOpazoBaHHEM
O6uonornu, a wumsa JlapBuHA 1O JOCTOMHCTBY 3aHAJO CBOE MECTO B IUICS/I€ BEIMKHUX
npeoOpa3oBatesiell ecTecTBO3HaHMs. B ocHOBY cBoedl Teopuu JlapBUH MOJOXKWI CIEAYIOIIUE

IMPUHIMUIIBIL:
O HPUHIUI HACJIEACTBEHHOCTH U U3MEHYHUBOCTH;
O IPUHLINI OOPBHOBI 32 CYIIIECTBOBAHUE;
O HOPUHIUI €CTECTBEHHOTO 0TOOpA.

B X1X B. cnoxuiinch METOAOJIOTUUECKUE YCTAHOBKH KJIACCUYECKON OMOJIOTHH.

B ux ocHoBe mpusHaHMe OOBEKTHBHOIO, HE3aBUCSILEIO OT CO3HAHUS U BOJIM YEJIOBEKA,
CYIIECTBOBaHMS OpraHumdeckux (opm. B Oumonormm ropasno noible, 9eM B JIPYTUX OTPACIAX
€CTECTBO3HAHHUS, COCYIIECTBOBAIM  OOBEKTHUBHO-MICAINCTHYECKAss U  MaTepHaIMCTHYecKas
TPAaKTOBKM Tpupoabl oObekTa. [lo mepe pa3BuTHs OMOJOTMM CTHXHMIfHAs MaTepHaIHCTUYECKast
OpHUEHTAIUsl YYCHbIX CTaHOBHJIACh Bce Oosee Becomoi. B X1X B. yKkpemnsioch nmpeicTaBieHHE O
TOM, YTO MUP OPTraHMYECKHX ()OPM, MUP JKHUBOTO 00pa30Bajcs €CTECTBEHHBIM 00pa3oM, MOPOKICH
MaTepHaIbHON MpUpPoa0il 6e3 mpsMoro 1100 KOCBEHHOTO BMEUIATENbCTBA IOTYCTOPOHHUX CHIL.

MeTon0/10THYeCKue YCTAaHOBKM  KJIACCMYECKOM OWOJIOTMM HE TO3BOJISJIM  BBIPA3UTH
TOKJECTBO MPOTUBOMOJIOKHBIX CTOPOH LEJIOCTHOTO CUCTEMHOro oobekTa. B pesynbrare, BceoOuiue
XapaKTepUCTHUKU CHCTEMHOM OpraHu3allid BOCHPOM3BOAWIMCH B JIBYX IPOTHUBOIIOJIOKHBIX
METOJOJIOTUYECKUX PETYJIATUBAX: PEAYKIHUOHU3M H ILEJIOCTHBIA TOAXOJ; MEXaHUCTHUYECKUN
JETEPMUHU3M U TEJEOJIOTHsI; MPOTUBOMOCTABICHUE CTPYKTYpPHO-WHBAPUAHTHOIO M T'€HETUKO-
UCTOpHUYECKOro mnoaxonoB. Kpome Toro, kiaccudyeckoil OMOOTHMM CBOMCTBEHHA OpHEHTAlMs Ha
HEU3MEHHOCTb (DPAKTOPOB IBOJIIOIHUH.

W, HakoHel, Kjaccudeckas OMOJOrMs MCXOAWJIA U3 TOTO, YTO CTPYKTypa MO3HaBaTeIbHOMN
JESITEIbHOCTH B OMOJIOTMM HEM3MEHHA, METOJ0JIOTHYECKHE YCTAHOBKH OMOJIOTMYECKOI0 MO3HAHUA
HCTOPUYECKH HE Pa3BUBAIOTCA.

Pybex X1X-XX BB. 03HaMEHOBAJICSi HOBOM DPEBOJIOLUEN B €CTECTBO3HAHUH, PE3YJIbTaTOM
KOTOPOH SIBUJIOCH CO3JaHNE HEKJIACCHUECKOTO €CTECTBO3HAHMS, HOBOM ( TpeThel IO CUeTy) HaydyHOU
KapTUHBl MHpa M HOBBIX CHUCTEM METOJOJOTMYECKMX YCTaHOBOK mo3HaHus. ConeplkaHueM
peBoMIOIIMM B (U3UKE SBUJIOCH CO3JAaHUE JBYX OTHOCHUTEIIBHO CAaMOCTOSITENIBHBIX CIIOCOOOB
onucaHus (PU3NUECKUX MPOILIECCOB - PEISITUBUCTCKOTO U KBAHTOBOTO.

[Ipu uTeHuu nuTEepaTypbl cieayeT oOpaTUTh BHUMAaHME Ha COJAEp)KaHHE TaKHX
dbyHIaMeHTalbHBIX ~ MOHATHM  kak  "coObiTme",  "MHepuuanbHas  cucremMa  orcyera',
"OTHOCUTEIIFHOCTE", "0IHOBPEMEHHOCTh coObITHI", "MHHTEpBal  BpPEMEHH', "murHa",
"IpPOCTPAaHCTBEHHO-BPEMEHHOM HHTepBal", a Takke TakuxX (yHZaMEHTaJIbHBIX TMOHATUH Kak
NIEKTPOMAarHUTHOE M TPAaBUTALMOHHOE IIOJIS, METPUKA IIPOCTPAHCTBA-BPEMEHHM, "KpUBHU3HA
IPOCTpaHCTBA", PHUMaHOB XapaKkTep MPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTHHYYMa, €IUHCTBO
UHEepIUH, TPaBUTAIMM M METPUKH NpOCTpaHCTBa-BpeMeHH. Kpome Toro, ciemyer oOpaTHTh
BHUMaHUE Ha COJEepP)KaHHE HCXOAHBIX IIOCTYJIATOB CHEUHAIbHOM TEOPUU OTHOCHUTEIBHOCTH -



IIPUHLIMIIA OTHOCUTEIBHOCTH U NPHUHIMIA IOCTOSIHCTBA CKOPOCTH CBETAa; U MCXOJHBIX MOCTYJIATOB
oOmieil Teopuu OTHOCUTENBHOCTH - OOIIero NpPHUHILMIIA OTHOCHUTENBHOCTH U  MPHUHIIUIA
HKBUBAJIEHTHOCTH.

KapnuHaneHble W3MEHEHHS B CHCTEME METOJOJIOTMYECKUX YCTAaHOBOK PEISTUBUCTCKOU
¢u3uku( MO CpPaBHEHHMIO C KIACCUYECKOH) CBS3aHbI C BBIIBICHHEM 3aBUCHMOCTH OIHMCAHHS
noBeieHus (pU3M4ecKkux OOBEKTOB OT YCIOBHH MO3HAHUA ( yYET COCTOSIHMSI JIBUXKEHHUSI CHCTEM
oTcyeTa IpH NPHU3HAHUM IIOCTOSHCTBA CKOpPOCTU CBeTa B BakyyMme). IIpomsonuio wnsmeHeHue
THOCEOJIOTUYECKON TMO3UIMHN CyOBheKTa U OOBEKTa - MOSBUIACH HEOOXOAMMOCTh YKa3aHUS Ha Ty
CHCTEMY OTCYETa, C MO3UIMUK KOTOPOH OMUCHIBACTCS HcceayeMast pu3ndeckast 00J1acTb.

dopMupoBaHHE KBAaHTOBOTO cIrocoba omucaHus Takke HayumHaeTcs B 80-x rr. XI1X B.
UCCIICZIOBAaHMEM 3aKOHOMEPHOCTE WHTEHCHBHOCTH HW3IY4YEeHHUs aOCOJIIOTHO YEpHOro Tena ( Kak
(GYHKIIMM 4acTOThI KOJIEOAHU U TeMIepaTyphl) U CUCTEMAaTHU3alMed SMIUPUUYECKUX HCCIIeT0BaHUMN
crekTpoB. [Ipu noAroTtoBke MarepuanioB 3TOM TEMbI MOXKHO HCIIOJIB30BAaTh, KPOME TOM JIUTEPATYPSI,
KOTOpasi yKa3aHa HaMH, paslieibl U TJaBbl J1I0OOro yueOHUKAa 1Mo oOmeld (u3uke, B KOTOPBIX
U3JaraeTcs CoJep)KaHhe KBAaHTOBOM MexaHuKd. [IpM mMOATrOTOBKE pEKOMEHIyeTcsl 00paTuTh
BHUMaHUE Ha COJACPKAHUE IOCTYJIATOB KBAHTOBOW MEXAHHMKH, TAaKUX €€ METOJ0JIOTHYECKUX
NPUHIUIOB KaK MPUHIMI COOTBETCTBUS M MPUHIUI JOMOJHUTEIBHOCTH, Ha CHENU(UKY KBAaHTOBO-
MEXaHMYECKOTO OMHCcaHus (U3NYECKON pPEeaTbHOCTH, HA COAEpKAHHME TaKuX (yHIaMEHTAIbHBIX
MOHATUH KBAHTOBOM (u3MKKM Kak "BoyHa". " yactuna", "dusmdeckas pealbHOCTB', HAa POJIb
M3MEPUTENIbHBIX IPOLEAYP B KBAHTOBO- MEXaHUYECKOM HUCCIIEIOBAaHUU U JIp.

Cozanue KBAaHTOBOW MEXaHHKM MPHUBEIO K emie Oojiee 3HAYUTEIBHOMY IEPECMOTPY
METOJOJIOTUYECKUX MPHUHIUIIOB KIACCHYECKOW (DU3HMKH, YeM TOT, KOTOPBI HMMEI MECTO II0CIe
CO3HAHMS CIIEUATbHON U 001Iel Teopuit OTHOCUTENBHOCTH. OCHOBHBIC HANPABJICHUS, IO KOTOPHIM
IIPOM30LUIO Pa3MEKEBAHUS METOJ0JIOIMUECKUX MPHUHIIMIIOB KJIACCUYECKOW M KBAHTOBOW (pU3MKU:
BBE/ICHHE HOBOIO Kjacca MPUHLUMUIHAIBHO CTATUCTUYECKHUX 3aKOHOMEPHOCTEH; HEBO3MOXHOCTb
IIPOBECTU  PE3KYI0 TIpaHuIly MexXJay O0ObeKToM M npuOopoM U  BBEICHHE IPHUHILIMIA
JOTIOTHUTEIIbHOCTH; HEBO3MOXHOCTh OJJHOBPEMEHHOTO OIPE/IETICHHS BCEX CBOICTB MUKPOOOBEKTa
(mpUHIUI HEONIPEIETIEHHOCTH ); HEHATJIIHBIA XapaKTep TEOPETUUECKUX MO/IENIeH, HEOJHO3HAYHOCTh
yrnoTpeOaeH s MOHATUH, HEOOXOIUMOCTh YKa3bIBaTh HA YCIOBUS MTO3HAHUS U JIP.

dopMupOBaHUE PEISATUBUCTCKOTO M KBAHTOBOTO CIIOCOOOB OINMMCAHMS IMOBIEKIO 3a COOOW U
IITyOMHHBIE PEBOJIIOLIMOHHBIE U3MEHEHHSI B CUCTEME aCTPOHOMHUYECKOTro 1no3HaHust XX B. OCHOBHBIE
HAlpaBJIEHUs, 1O KOTOPbIM IPOU30LUIO  pa3MEXKEBAHUE METOAOJIOTMYECKHX  YCTAaHOBOK
COBPEMEHHOM, HEKJIACCUYECKON aCTpPOHOMUHU XX B. U KJIACCUYECKON aCTPOHOMHUH CJIEIYIOILHE.

Bo-niepBbIX, 0TKa3 OT NMpU3HAHUS HEU3MEHHOCTH CTPYKTYPbl KOCMUYECKHUX O0Opa3oBaHUM U
no4epKuBaHue (yHAaMEHTAIbHON POJIM CTPYKTYpPHOM 3BOMIONMK BeenenHoil (BblaesieHne MUKpPO-,
MakKpo- 1 MEraMHpoB; MPEICTaBICHUE O AETEPMUHALMHN CTPYKTYpbl BecenenHoii ee uctopueil u, kaxk
CIIEJICTBUE, - JOMHUHUDPYIOLIAs POJb KOCMOTOHMYECKOTO acCIEeKTa B CHCTEME AaCTPOHOMHYECKOIO
3HAHMS, BBIIBW)KEHUE WJIE€U O HAIMYUU J€3UHTETPUPYIOLIMX, B3PHIBHBIX IMPOLIECCOB B 3BOJIOLUU
KOCMHMYECKHX TeJl; U Jp.).

Bo-BTOpHIX, U3MEHEHHE IIPOCTPAHCTBEHHO-BPEMEHHBIX IpeJICTaBICHUM (unes
OTHOCHUTEJIBHOCTU TOMOJIOTMYECKON CTPYKTYPbI TPOCTPAHCTBA-BPEMEHH) U JP.).

B-TpeTpux, 0TKa3 OT HJIeH €AMHCTBEHHOCTH BeeneHHOo.

B-ueTBepThIX, U3MEHEHHE MNPEJCTABICHUA 00 SMIMPUYECKOM M TEOpEeTHUeCKOM Oasucax
ACTPOHOMUYECKOTO MO3HAHHUS, IBHOE BBEJCHHE MPEACTABICHUS O HEOOXOIUMOCTH yuyeTa "yCIOBUMI
NO3HaHUA" U MEPUOJUUECKON CMEHbBI ACTPOHOMHUYECKUX CITOCOOOB OMUCAHUSI.

CoBpeMeHHas pesITUBUCTCKAsi KOCMOJIOTHS 001a/1aeT MOILIHBIM TEOPETUYECKUM amnapaToM
JUIsL TIOCTPOEHHUS MOJIENEN, BOCIPOU3BOISALINX 3BONIONUIO Hamell BceneHHOW, HauuHas ¢ 10l
CEeKYHJbI BIUIOTH JI0 HACTOSIIETO BpEeMEHH. 3HaHUS 00 3BomroIMK BceeneHHOW - oT 0Opa3oBaHUs
AJIEMEHTAPHBIX YAaCTHUIl 10 OOpa30BaHUS 3Be3J, TAJAKTUK, IUIAHETHBIX CHUCTEM - IIOCTENEHHO
BBICTPAUBAIOTCS B JJOCTATOYHO CTPOMHYIO M HEIPOTUBOPEUUBYIO KapTHHY.

Bo Btopoii monmoBuHe XX B. TMOUCTHHE paJuKalbHble NPeoOpa3oBaHMs NPOU3OILIH B
MOJIEKYJIsIpHOM Ouonoruu. OCHOBHBIE HAIpaBJICHUS HM3MEHEHMsS] METOAOJOTMYECKHX YCTaHOBOK
OMOJIOTUYECKOro MO3HaHUs B XX B. CIEIYIOIIHUE:

Bo-niepBbix, dopmupyeTrcs KauecTBEHHO HOBOE TpeJCTaBleHHEe OOBEKTa IO3HAHUS -



MOJIMCUCTEMHOE BUICHUE OMOIOTHYECKOT0 MHUpPa, OTKA3 OT MOHOLIEHTPU3Ma M OPraHM3MOLIEHTPU3MA
B I10JIb3Y MOJUIEHTPU3MA U TOMYJIALIUOHHOTO CTUJISI MBIILJICHUSI.

Bo-BTOpBIX, CKJIaIbIBae€TCs KaYeCTBEHHO HOBasi THOCEOJOTMYECKas CUTyalHs, TpeOyromas
SIBHOT'O yKa3aHUs Ha YCJIOBUS [TO3HAHUS, HA OCOOEHHOCTU CYObEKT-00bEKTHBIX OTHOILICHUH.

B-TpeTbux, ycTaHOBIIEHUE AUATEKTUYECKOTO €IMHCTBA PaHEe IPOTUBOIOCTABIISBIIMXCS APYT
IpYry  TOAXOI0B  (€IMHCTBO  OIHUCATENbHO-KIACCU(PUIMPYIOMIET0O U OOBSICHUTEIBHO-
HOMOTETHYECKOI'0;  OINEpalluii  pacwiIEHEHUs, PEIyKLUUMU C [pOLEecCaMU HMHTErPUPYIOLIErO
BOCIPOM3BOJCTBA LEJIOCTHOCTH; CTPYKTYPHOIO M HCTOPUYECKOTO MOAXO0J0B; (DYHKIHMOHAIBHO-
LIEJIEBOIO U CTATUCTUYECKU-BEPOSTHOCTHOTO U [Ip.).

B-yetBepThiX, yruyOjieHHE €IWHCTBA OHMIMPUYECKUX HCCIEOBAaHUI C  MPOLIECCOM
MHTCHCUBHOW TEOPETHU3alMU OHMOJIOTMYECKOTO 3HAHUS, BKIIOYAIOMIMM €ro (opMaln3anuio,
MaTeMaTH3al1io, aKCHOMATU3aIIUI0, METOI0JIOTU3ALIHMIO U JIP.

CoBpemeHHast OMOJIOTHSI CTOHT, MTO-BUMMOMY, Ha TIOPOTe MIOHUMAaHUSI MOJIEKYJISIPHBIX OCHOB
CYITHOCTH HBOTO YTO TMO3BOJUT PEBOIIOIMOHU3UPOBATh MEIULIMHY, CEIbCKOE XO3SHUCTBO, caM
o0pa3 *u3HU 4esioBeka. KauecTBEHHO HOBBIE MOAXOAbl HAMETHIINCH B PEIICHUU JIBYX Ba)KHEHIIMX
MHUPOBO33pEHYECKUX IMpo0JeM - mpoliemMe MPOUCXOXKICHHUS KU3HU U MpodiieMe MPOUCXOKICHUS
YeJioBeKa (AaHTPOIOCOLIMOTeHE3a).

MupoBo33peHyeckasi HalleIeHHOCTh OMOJIOTHH peann3yeTcs B ABYX HApaBICHUIX:

1) Ha yenoBeka, Ha BBIABIEHUE B3aUMOCBS3EH OMOJOTMYECKOTO U COLMAIBHOTO B YEIIOBEKE;
Croco00B (PYHKIIMOHUPOBAHUS OMOJIOTHYECKOTO B COIMAIILHOM. Bce B OOJbINEH CTENEHU YEIIOBEK
CTaHOBUTCS UCXOJHOM "TOUYKOI oTcyeTa" OMONIOrHUECKON HAyKH, OT HEro, JIJIsl Hero ¥ Ha Hero Oyer
HEINOCPEJICTBEHHO OPUEHTUPOBATHCSI I03HAHUE KUBOTO.

2)Ha MHUp, Ha BBISBICHHE 3aKOHOMEPHOCTEH BKJIIOYEHHOCTH HBOTO B HBOIIOLHIO
Bcenennoii, nepcnekTuB OMOJIOrMUYECKOI0 MUpa B Pa3BUTUU MUPA KOCMUYECKOT0. DTO HAIpaBJICHUE
pacKpbIBaeTCs, MPEXK/IE BCErO, YepPe3 B3aMMOCBA3h OUOJIOIMUECKUX M aCTPOHOMHUYECKUX HAYK.

K pazneny "Camoopranusanus B )KMBOW U HEKUBOU npupoje"

OaHO ¥3 HOBEWMIIMX HWHTETPATUBHBIX HAMpPABICHHH B COBPEMEHHOM €CTECTBO3HAHUM -
CUHEpreTHKa, Teopus camoopraHuzanuu. KopoTko U ynpoIeHHO CyTh 3TOH TEOPUU B CIIETYIOLIEM.
Bcenennas mpencraBiasier u3 cebs MHOXKECTBO cucTeM. W 1UIIb HEKOTOphlE M3 HHUX MOTYT
TPAKTOBATHCS KaK 3aMKHYTBIE CUCTEMBI, Kak MexaHu3Mbl. Bo BcenenHoit Takux " 3akpbIThIX" cucTeM
MeHbIIUHCTBO. [logaBistomniee OOJBIIMHCTBO PEANTbHBIX CUCTEM OTKPBITHIE - 3TO 3HAYUT, YTO OHHU
O0OMEHHMBAIOTCSI SHEPTHEH, BEIIECTBOM U HH(poOpMaImeil ¢ okpyxatomei cpemoit. K Takoro pona
cucTeMaM OTHOCATCS, TpexJe Bcero, OHOJOTMYECKWe U couuanbHble cuctembl. Ho ecnu
00JBIIMHCTBO cucTeM BceneHHOM HOCAT OTKPBITHIN XapakTep, TO 3TO 3HAYUT, 4yTO BO BceneHHOU
JOMUHUPYIOT HE CTAaOUIIBHOCTh U PAaBHOBECHE, @ HEYCTOWYMBOCTh M HEPABHOBECHOCTh. B OTKPBITHIX
CUCTEMax CYHIECTBYIOT (hIyKTyal[MOHHBIE Mpolecchl. MHOraa ¢iaykTyanus MOKeT cTaTh HaCTOJIBKO
CHJIBHOW (HampuMep, eClIM CYILECTBYET MOJIOXKHUTEIbHas oOpaTHasl CBS3b), UYTO CYIIECTBOBABILAS
IpekJe OpraHu3alusi HE BBIIEPKMBAET M pa3pyllaerci. B 3TOoT meperoMHbII MOMEHT (TOYka
O6udypkanuu) NPUHIMINAILHO HEBO3MOXKHO CKa3aTh, B KAKOM HampaBI€HUU OyJIeT MPOUCXOIMUTH
JanbHeNIee pa3BUTHE: CTAHET JIU COCTOSIHUE CUCTEMbl XaOTHUECKUM WJIM OHA NEpelIeT Ha HOBBIM,
6oJiee BHICOKMH YpPOBEHb YIOPSAAOYEHHOCTH U OpraHu3anuu ((ha3oBble MEepexo/bl U IUCCUITaTUBHBIC
CTPYKTYpBI - JIa3epHbIE ITY4YKH, HEYCTOMYMBOCTH IJIa3Mbl, SIBJICHUS (uiaTTepa, XUMUYECKUE BOJIHBI,
CTPYKTYPBI B )KUJKOCTSAX U 1p.). JpyruMu cioBaMu, B COCTOSHUSIX, TAJIEKUX OT PaBHOBECHUS, OYEHb
cnalbple BO3MYIIEHUS MOTYT YCHUJIMBAThCS 1O THTAHTCKUX BOJIH, Pa3pyLIAIOIIUX CIOXKHUBIIYIOCS
CTPYKTYPY U CHOCOOCTBYIOIIUX PAJUKAIBHOMY KaU€CTBEHHOMY U3MEHEHUIO 3TOH CTPYKTYpPHI

I'maBHas uaess CHHEPreTUKH - 3TO HJES O BO3MOXKHOCTH CIIOHTAHHOTO BO3HUKHOBEHHS
HOpsi/IKa U OpTaHU3alMK U3 OecropsaKa U Xaoca B pe3ysbTaTe Mpolecca CaMOOpTraHU3aluH.

Ha pyGexe XX1 B. ecrecTBO3HaHUE, TO-BUINMOMY, BCTYIIA€T B HOBYIO HCTOPHUYECKYIO (a3y
CBOETO Pa3BUTHS - HA YPOBEHb TOCTHEKJIACCUYECKON HAYKH.

JUis  TOCTHEKJIaCCMYECKOW HAyKM  XapaKTepHO BBIABIDKEHHWE Ha TEpBBIM  IUIaH
MEXIUCIUIUTMHAPHBIX, KOMIUIEKCHBIX U MPOOJIEMHO-OPHEHTUPOBOYHBIX (OPM HCCIIEI0BATEIbCKON
JesTeNIbHOCTH. Bee daiie B ompeneneHuH MO3HABATENbHBIX 1€1€ HayKd HAYUMHAIOT HrpaTh
pELIAOIIYI0 POJIb HE BHYTPHUHAYUYHBIE LIENH, @ LIEJIHM SKOHOMHUYECKOTO M COLIMAIBbHO-TIOJIUTUYECKOTO
xapaktepa. OObeKTaMH COBPEMEHHBIX MEXIUCIUIUIMHAPHBIX MCCIIEIOBAHUN BCE Yallle CTAHOBATCA



VHUKQJIbHBIE CHCTEMBI, XapaKTepU3YIONINECs OTKPBITOCThIO M caMmopa3BuTueM. CTaHOBIIEHHE
MOCTHEKJIACCUYECKOW  HAyKM  TNPUBOJUT K  HM3MCHEHUIO  METOJOJIOTHYECKHX  yCTAaHOBOK
€CTECTBEHHOHAYYHOTO ITO3HAHUS:

0 bopMupyOTCS 0COOBIE CIIOCOOBI ONMUCAHMS M MPEICKAa3aHUsI BO3MOMXKHBIX COCTOSHHM
pa3BHUBAIOIIETOCS O0BEKTA - MIOCTPOSHUE CIIEHAPUEB BO3MOXKHBIX JIMHUN Pa3BUTHS CUCTEMBI ( B TOM
YHUCJIe U B TOYKaX OMQypKaIum):

0 ujeal MOCTPOCHHSI TECOPHH KaK aKCMOMATUYECKO-IEAYKTHUBHOW CHCTEMBI BCE YaIlle
COYETaeTCs] C CO3JaHMEM KOHKYPUPYIOIIUX TEOPETUYECKUX OIMCAaHWH, OCHOBaHHBIX HA METOJax
anmpOKCUMAIIUU, KOMITBIOTEPHBIX TPOrpaMMax | T.JI.

l B €CTCCTBO3HAHUHM BCC 4Yalll€ IMPUMCHAIOTCA METO/bI HCTOpI/I‘IeCKOI;'I PEKOHCTPYKIIUU
06BGKTa, CJIO)KUBIINCCA B TYMAHUTAPHOM 3HAHUU;
l II0 OTHOIICHHWIO K Pa3sBUBAIOIIHUMCIA 00BbEeKTaM HW3MEHsAETCI | cTparerusa

SKCHICPUMCHTAJIIBHOTO HUCCIICAOBAHUA: PC3YJIbTAThl SKCIICPHUMCHTOB C OGBCKTOM, HaxXoJAIIUMCs Ha
Pa3HbIX JSTallaXx pPa3BUTHUA, MOTI'YT OBITH COIVIACOBAHBI TOJBKO C YUYETOM BEPOATHOCTHBIX JIMHHN
9BOJIOIIMHU CUCTCMBI, 0COOEHHO 3TO OTHOCHUTCS K CUCTCMaM, CYHICCTBYIOIIMM JIMIIb B OJHOM
OK3CMILIAPE - OHU Tpe6y}0T H 0coboii CTpaTCrun 3KCICPUMCHTAIBHOTO UCCICA0OBaHNsA, IIOCKOJIBKY
HET BO3BMOXXHOCTU BOCIIPOHU3BOJUTH IICPBOHAYAIBHBIC COCTOAHHA TaAKOTI'O 06’beKTa;

ll HECT CBO6OI[BI BLI60pa OKCIICPUMCHTA C CUCTCMaMH, B KOTOPBLIC HCIIOCPCIACTBCHHO
BKJIFOYCH YCJIOBCK,
[ HN3MCHAIOTCA MPEACTABIICHUA KIACCHUYCCKOr0 M HCKJIACCUYCCKOro €CTCCTBO3HAHUA O

IICHHOCTHO HEWTpaAIbHOM XapaKTepe Hay4yHOTO HMCCIICIOBAHUS - COBPEMEHHBIC CIIOCOOBI OMUCAHUS
00BbEeKTOB (OCOOEGHHO TaKUX, B KOTOpPHIE HEMOCPEACTBEHHO BKJIIOYEH CaM YEJIOBEK) HE TOJIBKO
JIOMYCKAIOT, HO Ja)Xe MPEIIojaraloT BBEJICHHE aKCHOJOTHMYECKHX (aKTOPOB B COACPIKAaHUEC U
CTPYKTYpY criocoba onucanus ( 9TUKa HAyKH, COIIMAbHAs SKCIIEPTU3a IIPOTPaMM H JIp.).

Ectb Bce OCHOBaHWSI CYHMTaTh, YTO 10 MEpE JaJIbHEHIIEr0 pa3BUTHS HAYKH BCE OTH
COBPEMEHHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOTO MO3HAHMs OyIyT MPOSBIATH ceOsi B emie Ooiee
KOHTPACTHBIX M OYEBUIHBIX (OpMax.

10 l'[epe'{eﬂb I/IH(l)OpMaIII/IOHHLIX TeXHO.J'IOl"I/Iﬁ, HCIIOJB3YEMBIX IIPH OCYINECTBJICHHU
06p33OBaTe.]IbHOF0 nmpouecca 1mo JUCHMIUVIMHE, BKJIKO4Yasg I€peYeHb TIPOrpaMmmMHOro
o0ecnevyeHus H I/[Hq)OpMaIII/IOHHI)IX CIIPAaBOYHBIX CUCTEM

[IpenycMOTpEeHO HCIIONIb30BaHNE TEXHUYECKHX CPEICTB KOHTPOJS — KOHTPOJIBHO-00yJaromei
IporpaMMbl Ha «BBIXO/IE€» KaXKIOTO MOIYJS OLEHHBAET MNEPCOHAIbHbIE YueOHbIE NOCTH)KEHUS
CTYACHTOB (KOMITBIOTEPHOE TECTHPOBAHNUE).

KonTponsHo-TecTupyromas nporpamMma «Tect-2000»;

KontponbHo-00y4uaromias mporpamma «My testy;

KommekT cnaiinoB-npe3eHTanuii Juis JeKIUi U NPaKTHUECKUX 3aHATHH;

KomruiexT yueOHbIX (UIbMOB 110 TEMATUKE YU€OHOW TUCIUIUINHBI.

B mporecce NEKIMOHHBIX U MPAKTUYECKUX 3aHATUI MCIIOJB3YETCs CleAYIollee TPpOrpaMMHOE
o0ecreyeHue:

- IporpamMMsl, o0ecreunBaroIre 10cTyn B ceTb MHTepHeT (Hanpumep, «Google chrome»);

- MPOTpaMMBbl, JIEMOHCTPAIMU BUIEO MaTepHaioB (Hampumep, mpourpeiBatenb «Windows
Media Player»);

- TporpamMMbl IS JAEMOHCTpAllMd W CO3JaHus mpe3eHTarui (Hampumep, «Microsoft
PowerPointy);



11 Onucanue MaTepHaJbHO-TeXHH4YECKOH 0a3bl, HeOOXOAMMOM /I OCYILIeCTBJICHHS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

B kauectBe MaTepHalbHO-TEXHUYECKOTO 00ECHEYEHUs JUCLUIUIMHBI  HCIIOJIb3YHOTCS
CIIEAYIOINE MYJIbTUMEAUMHBIE CPEACTBA: KOMIIBIOTEP, IPOEKTOp, WIIKOCTPATUBHBINA Marepual K
JeKusaM (mpe3eHTanuu B mporpamme Power Point).

JIeKIMOHHBIE  3aHATHUA IPOBOJATCS B MYJbTUMEAUMHOW  ayIUTOPUH, OCHALICHHOU
KOMIIBIOTEPOM M INpOeKTOpoM. Kaxknas nexkuus CcOnpoBOXKIAETCS MpE3eHTAlUel, coaeprKaluen
KpPaTKUI TEOPETUYECKUM MaTepHUal U WIUIIOCTPATUBHBIN MaTepuan. Kaxaas npe3eHTanus nocrpoeHa
1O CleqyroleMy IIabloHy: Ha3BaHME JIEKIMOHHOI'O 3aHATHS, LElb W 3a7aud JIEKLUUH, KpaTKoe
coJIepKaHue TPEIbIIYIIEH JSKIUH (P HEOOXOAMMOCTH ), TCOPETUUECKH MaTepual (pa3ouT Ha JiBe
YacTU C y4eTOM IEepeMEHbl), B KOHIE MPUBEICHbI UTOI'M JIEKLIMOHHOTO 3aHATHsA, 0003HaUeHa TeMa
CIIENYIOLIEH JIEKLIUH, a TAKXKE BOIIPOCHI U 3aJJaHUs Ul CAMOCTOATEIbHOTO u3ydeHus. [Ipesenranumn
1O JIEKIIMOHHOMY KypCy pa3OMUThI 110 T€MaM, IO OTIEJIBHO B3SITOH TeMEe MOXET ObITh HECKOJIBKO
JICKIIUM.

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

1.1 Anokanurncuc 3emiiu.

1.2 Anckue [lnaneTsr.

1.3 Anokanuncuc Kamennoro Beka.

1.4 AtmaaTtuna.

1.5 Araka Actepousa.

1.6. bepmyackuii TpeyroyibHuUK.

1.7. Bonbiioi B3peIB.

1.8. B Hempax 3emmu.

2. MexaHuka.

2.1. Ilpunnun I'rolirenca.

2.2. ®a3a kosebaHuM.

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

2.5. ludpakuus ceera.

2.6. OnwiT KaBenauina.

2.7. HenuneliHas onTHKA.

2.8. JlaBnenue cBeTa.

2.9. JlromuHecHeHIUS.

2.10 UK-u3nyuenue.

2.11 IlonHoe BHYTpEHHEE OTPaKEHHE.

3. Tepmonunamuka. OnTuka.

3.1 JIpoccenupoBaHue MapoB U ra3os.

3.2 Tpu cOCTOSTHUS BEILIECTBA.

3.3 Jledpopmaiiusi KpUCTAIIOB.

3.4 DOuTponus.

4. SnepHas pusuka.

4.1 CTOJIKHOBEHHUE YaCTHIL.

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

4.5 UcnyckaHue v MOTJIOUIEHUE CBETa aTOMaMHU.
4.6 S nepHbie peakiuy.

5. buosnorus.

5.1. I1yTe 3BOMIOIMH.

5.2 MeaBexnbs dronesl.

5.3 CyxomnyTHbI€ KUTHI.



5.4 Bpenurenu neca.

5.5 JIBmkeHUE pacTCHUM.

5.6 J)Ku3Hb KIeTKH.

5.7. OcHOBBI OMOMEXAHUKHU.

5.8 Pukkercuu.

5.9. DMOpHOHAIBHOE Pa3BUTHE MTHII.

5.10. Perymnsiius GMOIOTUYECKHUX TTPOLIECCOB.

5.11. HacnencTBeHHOCTD U cpena.

5.12 OcHOBHBIE 3aKOHBI HACJICICTBEHHOCTH.

5.13 XpomMocomHas TeopHus HACIEACTBEHHOCTH.

5.14 XpoMOCOMBI U HHIUBUAYAIbHOE Pa3BUTHE OPraHU3MA.
6. I'eonorust buonorusi. AHTpONIOTeHE3.

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

6.6. 3araagka JJHK — moucku Angama.

6.7. HeBugumblii Mup.

7. Xumusi.

7.1 BzaumoselicTBHE KUCIOPO/Ia C BOJOPOIOM.

7.2 3anan Kubanpunya.

7.3 BoccraHoBieHHE TIEpMaHramMara Kausl.

7.4 bnaropoaHblie Ta3bl.

7.5. DHepreTuka XMUMHUYECKUX MPOLIECCOB.

7.6. AncopOmwst.

7.7 'opeHue Maraus B mapax BOJIbI.

7.8 KoMIuiekCHbIE COSTMHEHUSI.

7.9 Koppo3us MeTauios.

7.10 OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

7.11 CkopoCTh XUMHUYECKHUX PEAKITHIA.

7.12 XuMus npoJyBKU BaHH.

7.13 XuMudeckasi IPOMBIIUIEHHOCTh U OXpaHa CPE/bl.

7.14 Cymika.

8 KoHTpOJIb COCTOSHUS OKPYXKAIOIIEH Cpeibl.

9 OxpaHa OKpYKArOIICH CPEJIbI.

10.HoBblit 60716111011 B3pHIB.

11. Cto Bennualimnx OTKPHITHI B T€HETHKE.

12. Cro Bennuaimux OTKPHITUH B (pU3HKE.

13. Cro BenMuaiInX OTKPHITUN B XMMHH.

14. Cro Bennuaimux OTKPHITUI B OMOJIOTHH.

12 Unble cBeleHUs M (MJIM) MATePHAJIbI

12.1. Oco0eHHOCTH peau3anMu AUCHUIIMHBI VISl HHBAJIHM/I0B U JIUL C OTPAHUYEHHBIMHU
BO3MO’KHOCTSIMH 310POBbSI

Jis  oOecneyeHus oOpa3oBaHUS MHBAJIUIOB U OOyYarOINIMXCS C  OTpaHUYEHHBIMH
BO3MOXHOCTSIMM 3/IOPOBbsl  pa3pabaThiBaeTCsl aJalnTUpOBaHHAs oOpa3oBaTeNlbHAas Mporpamma,
VMHAUBUAYaAJIbHBIN y4yeOHBIH IJIaH C Y4€TOM OCOOEHHOCTEM HX MNCHUXO(PHU3UYECKOTO pPa3BUTHS U
COCTOSIHUSL 3/I0pOBbSl, B YAaCTHOCTH, NPUMEHSETCS WHIUBUAYAJIbHBIA MOJXOA K OCBOEHHUIO



JTUCLUUIUIMHBL, WHAMBHUIYyalbHbIC 3aJaHus: pedeparbl, MUCbMEHHbIE paOOThl U, HAOOOPOT, TOJIBKO
YCTHBIE€ OTBETHI U JUAJIOTH, NHIAUBUAYaJIbHbIE KOHCY/IbTALlUH, UCIIOJIb30BaHUE TUKTO(POHA U JPYTrUX
3aIUCHIBAIOIIUX CPEICTB Ul BOCIIPOU3BEACHUS JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepHalla.

Jig  ocymecTBieHHs INpOLELyp TEKYIIEro KOHTPOJSA YCIEBAEMOCTH M IPOMEKYTOYHOU
aTTecTalMuyd OOYyYaroIIMXCSd HWHBAIWAOB M JIMI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBBS
YCTAQHABJIMBAIOTCS  QJallTUPOBaHHble  (OPMBI  NMPOBEACHMS C  Y4€TOM  HHAMBHIYalbHbIX
NCUXO(PHU3HOIOTUIECKHX OCOOCHHOCTEH:

- JUIs JIAL C HapyILIEHUEeM 3pEHMsI 3aJaHHsl [TPEUIaratoTcsl C yKpYIHEHHbBIM HIPpUPTOM,

- JUIS JIML ¢ HAPYLICHUEM CIlyXa — OLICHOYHBIC CPEACTBA NPENOCTABIISIOTCA B MMCbMEHHOMU
(dopMe ¢ BO3MOKHOCTBIO 3aMEHBI YCTHOI'O OTBETA HAa TMCbMEHHBIH,

- s JMI C HapyUIeHHEM OINOpPHO-ABHraTEeNbHOIO ammapara JBUTaTeNbHbIE (OPMBI
OLICHOYHBIX CPEICTB 3aMEHSIOTCSI Ha IUMCbMEHHBIE/YCTHBIE C WCKJIIOYEHUEM JBHraTelIbHOU
AKTUBHOCTH.

[Tpy HEOOXOAMMOCTH CTYIEHTY-MHBAIMIY IPEIOCTABISIETCS JOMOJIHUTEIBHOE BpeMs IUis
BBIIIOJIHCHHMS 3aJaHUS.

[Ipy BBINONHEHMM 3aJaHUK I BCEX TIPYNI JIL C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3710pOBbsl  JIOIIYCKAETCAd IPUCYTCTBUE WHIUMBHUIYAIBHOIO ITOMOILIHUKA-COIPOBOXKAAIOLIETO UL
OKa3aHMsl TEXHUYECKOH Momomu B O(GOPMIIEHHH pE3yJIbTaTOB NPOBEPKU CGHOPMHUPOBAHHOCTU
KOMIIETCHIINH.

B nenax obecrnieueHust 00y4aroImyxcsi MHBAJIUA0B U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSMU
31I0pOBbsl OMOIMOTEKA KOMIUIEKTYeT (POHJ OCHOBHOM yueOHOH nuTepaTypoi, aJjanTHUPOBaHHOM K
OTPaHUYCHUIO DJIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3zoBad B BU®D
Kem['Y. B 6ubnuoreke mpoBOIATCS HMHIUBUAYaJIbHbIE KOHCYJIbTALMU JUIA JIAHHOM KaTeropuu
IIOJIB30BATEJIECH, OKa3bIBACTCS MIOMOILb B PETUCTPALMU U HCIIOJIB30BAHUU CETEBBIX M JIOKAJIBHBIX
3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, IPEIOCTABISAIOTCS MECTa B YUTATBHOM 3ajle.

12.2 O6pa3oBaTesibHbIE TEXHOJIOTHH

B coorBerctBun ¢ Tpe6oBanusmu ®I'OC BO no HampaBieHHIO MOATOTOBKU «DKOHOMHKA
paboyeil mporpaMMoN NpU peaTu3aluy  KOMIIETEHTHOCTHOIO TOJXOAa IpeaycMaTpUBarOTCs
AKTUBHBIC U HHTEPAKTUBHBIEC (JOPMBI IPOBEICHUS 3aHATHUI.

Copepxanve o0Opa3oBaHMs: MOJYJIbHOE HANOJHEHHE MpeaycMaTpuBaeT 3  MOIYJIS:
«OBOJIIOLIMS HAYYHOTO METOJla U €CTECTBEHHOHAYYHOH KapTHHBI MUpa», «CTPYKTypHBIE YPOBHH,
CHUCTEMHAasl OpraHM3alis MaTepuud M IaHopamMa COBPEMEHHOrO ecTecTBO3HaHMs», «buocdepa u
YEJI0BEK».

[Ipn npoBefeHUM MPAaKTUYECKUX 3aHATUN HCHOJB3YETCsl OpraHM3aloHHas (opma «keiic-
METO/1», BKJIOYAOILasi TAKUE JTAllbl, KaK:

1) noaroroBka K 3aHsATHIO cTyAeHTa (pa3padorka JICC, moaroroBka cooOIIEHHH 110 TEMAaTUKE
3aHATUS, paboTa co claiilaMu- Tpe3eHTAlMsAMHU JIEKIHUH, NPOCMOTp (HIBMOB) B COCTaBe
MUHHTPYIIIT,

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

3) uHIUMBHUOyaJdbHAs CaMOCTOsATENbHass padoTa CTYJEHTOB C 33JaHMUSIMM, IOJy4YeHHE
JIOTIOJTHUTENBHON HMH(OpMaIMK; MpOBEpKa YCBOEHHUS TEOPETHYECKOr0 MaTepuana IO TeMe B
IpoIecce YCTHOTO COOOIIEHUS;

4) paboTa cTy/IeHTOB B MUHUTPYIINAX; KOJJIEKTUBHAs paboTa CTY/I€HTOB;

5) ohopmiteHne CTyIEHTAMHA UTOTOB PabOTHI;

6) mojBeIeHHE UTOTOB MPENoIaBaTeseM.

[Ipy yTeHuM neKUUH NPEAYCMOTPEHO MYJIBTUMEIUITHOE CONpPOBOXKACHHE (TPEe3eHTalNN)
JEKIHMA, TpocMOTp (parMeHTOB Y4eOHBIX (UIBMOB, OKa3aHHWE TOMOLIM CTyJAEHTaM IO
(dbopMUPOBaHUIO YU€OHBIX AEUCTBUN B OOPMIIEHUN KOHCIIEKTa «OOPTOBOM JKypHAI».

Cocrasutens: Illep6akoa H.A., k.n.H., morr. SHulMT




