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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
O T —— UL O4YHOM | JUId  3a04YHOU
(bopMbI bopMbI
00y4YeHHs o0y4yeHHs
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
KonraktHass paGora oOydaromuxcsi ¢ IpernojgaBaresneM (1o 54 10
BHJIaM Y4€OHBIX 3aHATHIA) (BCEro)
AynutopHast paboTa (BCero): 54 10
B T. YHCIIE:
Jlexuun 18 4
CeMHHaphl, NPaKTUYECKNE 3aHATUS 36 6
IIpakTHKyMBI - -
JlaGopatopHble paboThI - -




Bcero uyacon

. U OYHOM | JUIsl  3a04HOU
O0béM TUCHMILUTUHBI
bopmbI bopmbI
00yJeHus 00yJeHus
B T.4. B aKTUBHOW M MHTEPAKTHBHOH (opmax 11 2
Breaynuropnas padota (Bcero): 54 125
B tom uuciie, nHAMBHyanbHAS paboTa 00yUYaIONTUXCS - -
C MPEMNoJIaBaTeJIeM:
KypcoBoe npoextupoBanue - -
['pymmoBasi, UHAUBUyaTbHAS KOHCYJbTAIlUS W WHBIC - -
BUJBl Y4eOHOH JeATeIbHOCTH, MpelyCMaTpPUBAIOLINE
TPYMIOBYIO W WHIUBUAYATBHYIO paboty
oOyuaroluxcs ¢ mpenojaBareIeM
TBopueckas pabora (3cce) - -
CamocrosiTenbHas pabota o0ydaronuxcs (BCero) 54 125

Bun nmpomexyTtouHoil arrecranum oOywaromerocs: (3ader /

9K3aMEH)

36 (9Kx3ameH)

9 (’x3ameH)

4 Conep:xaHue IMCUMILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHeEM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKAJeMHY€eCKHUX YACOB U BUA0B YUYeOHbIX 3aHATHI

4.1 Pazennbl IMCHUIIMHBI U TPYA0EMKOCTD 110 BUAAM YUeOHBIX 3aHATHI (B
aKaJeMUYeCKHUX 4acax)

0J151 04HOU hopmbl 0OyUeHus

Bunbl y4eOHBIX 3aHATHH, BKJIIOYAsA
2 CaMOCTOSITEIbHYI0 padoTy
5 00y4aloImuxcsi 4 TPYI10eMKOCTh
Ne Paznen g (B 9acax) ®opmbI
n/n AUCUMIITHHBI = 5 = TEeKYIIEero
g Eg § ayANTOPHbIE YYeOHbIE | CAMOCTONTE] KOHTpOJIsA
o B3 3aHATHS bHasi padora | YCHEBAeMOCTH
BCET0 JIEKIIUM | CeMHUHApbI, | 00y4Yarommuxc
NMPaKTHYEeCKH A
€ 3aHATHS,
J1a60paTOPHBI
e padoThl

1 Pasnen 1 OBOJIIONHUS 22 2 6 14 TectupoBanue,
HAYYHOTO MeTo/1a u YCTHBIN OTpOC,
€CTECTBEHHOHAYYHOI 3aJlaHue
KapTHUHBI MUpA. KOHTPOJIBHOM

paboTEHL.

2 Pazmen 2 Ilpoctpanctso, 22 4 6 12 TectupoBanwue,
BpeMs1, CHMMETPHSL. 3aJjaHne

KOHTPOJIBHOH
paboTEHIL.

3 Pasmen 3 CrpykTypHbIe 18 4 6 8 TectupoBanue,
YPOBHM H  CHCTEMHas 3aJjaHne
OpraHu3alys MaTepHU. KOHTPOJIBHOM

paboTEHIL.

4 Pazgen 4 [TIlopsgok wu 13 2 6 5 TectupoBanue,
OecropsIoK B IPUPOJIE. 3aJjaHne

KOHTPOJIBHOU




paboTEHI.

5 Pasnenr 5 DBomronuoHHOE 10 2 6 2 TectupoBanue,

€CTECTBO3HAHHE. YCTHBIN OIpOC,
3ajaHue
KOHTPOJIbHOU
paboThL

6 Pazmen 6 buochepa wu 14 4 6 4 TectupoBanue,
YEJOBEK. YCTHBINA 0npoc,

3aJjaHne
KOHTPOJIBHOU
paboTEHIL.

7 DK3ameH 36 - - -

8 Hroro 144 18 36 54

0J151 3A404YHOU PopMbl 0OYUeHUs:
Bunbl y4eOHBIX 3aHATHH, BKJIIOYAsA
2 CaMOCTOSITeIbHYI0 padoTy
5 00y4aoIuXcs ¥ TPYA0EMKOCTh
Ne Pasnen g (B 9acax) ®opmbI
n/n AMCHMILTHHBI = 3 = TEKYIero
g EE § ay/IMTOPHbIE Y4eOHbIE | CAMOCTOSITE KOHTPOJIAA
o B3 3aHATHS bHasi pagora | YCHEBAeMOCTH
BCEro JIEKIIMM | ceMHHApbl, | 00y4Yarommuxc
NMPAKTHYEeCKHU 1
€ 3aHATHs,
J1a00paTOPHBI
e padoThl

1 Paznmen 1 DBOTIOIUA 28 1 4 23 TectupoBanwue,
HAYYHOTO MeTo/1a u YCTHBIN OIPOC,
€CTECTBEHHOHAYYHOU 3a7aHue
KapTUHBI MHpA. KOHTPOIILHOM

paboThLI.

2 Pazmen 2 Ilpoctpanctso, 28 1 - 27 TecTtupoBanue,
BpeMsi, CHMMETPHSI. 3aj1aHKe

KOHTPOJIbHOU
paboThLI.

3 Pasmen 3 CrpykTypHbIe 24 1 - 23 TectupoBanue,
YPOBHH M  CHCTEMHas 3aj1aHKe
OpraHu3alys MaTepHH. KOHTPOJIbHOM

paboThL.

4 Pazgen 4 TIlopsgok wu 19 1 - 18 Tectupoanue,
Oecrops10K B IpUpOJIE. 3aj1aHKe

KOHTPOJIBHOM
paboThL.

5 Pasnenr 5 DOBomronuoHHOE 16 - 1 15 TectupoBanwue,
€CTECTBO3HAHHE. YCTHBII OIpocC,

3aJjaHne
KOHTPOJIBHOM
paboThI.

6 Paznen 6 buocdepa u 20 - 1 19 TectupoBanue,
YEIIOBEK. YCTHBIH OIpOC,

3aJjaHue
KOHTPOJIBHOHN
paboTEHI.

7 [ToaroroBka K sK3aMeHy 9 - - -

8 Uroro 144 4 6 125




4.2 CopepxxaHue TUCUMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)

Ne
n/n

HaumenoBaHue pa3aeiia
JUCHHUINJINHBI

Conep:xanue

1

Pazagen 1 DBoronus
HAYYHOI'0 MeTO/Ia U
eCTeCTBeHHOHAYYHOH
KapTHHBI MUPa

Brenenue. Hayuneiii meton. EcTtecTBO3HAaHHME W €ro posib B
KylIbType. OTHKa HAy4YHBIX uHccienoBannid. llceBmoHayka.
dopMHUpOBaHHE HAydyHBIX NporpamMm  (MaTeMaTh4eckas,
aTOMHCTHYECKas, KOHTUHyalbHas). EcTecTBeHHOHaydYHBIE
KapTuHbl Mupa. Pa3Buthe TpeACTaBICHHMHM O MaTepuH.
PazButne MPEICTaBICHUI 0 JIBUOKECHUU. PazButne
MPEACTABICHUH O B3aUMOJICHCTBUU.

Cooepoicariie meopemuieckoeo K

ypca

1.1

Beenenue. HayuHnblii Meron
MTO3HAHMSL.

Hayunslii MeTon no3HaHus. YPOBHU HAyYHOTO ITO3HAHUA:
SMIUpHUYEcKuli, Teoperudeckui. I'umoresa. IIposepsemocts
HayuyHbIX Trunote3. Hayunas teopus. Teopema. Kputepuu
HAy4YHOT'O 3HaHMA: OOBEKTUBHOCTH, JOCTOBEPHOCTh, TOUHOCTb,
CHUCTEMHOCTb. MeTOoAbl HAaydyHOrO TMO3HAHUS: HaOJIOACHUE,
9KCIIEPUMEHT, HWHAYKUWA, JeAyKIHsd, aHajdu3, CHHTES,
MoJeJIupoBaHue, adctparupoBanue. [lpuHimn BepudUKaLuy.
[puanun dhanscudukanmn. OyHKINN HAYKH: OOBICHUTENbHAS,
ornucaTeNbHasl, MIPOrHOCTHYECKAS, MHUPOBO33pEHUECKas,
CHUCTEMATHU3HPYIOLIa, MIPON3BOACTBEHHO-ITPAKTHYECKAS.
punnun coorBercTBUst. OO0MacCTh NPUMEHUMOCTH TEOPUHU.
CootHotieHne a0COIOTHON M OTHOCUTENILHOM UCTHH.

1.2

EcrecTBO3HAaHME M €ro posb
B KYJIBTYpE.

EcrectBo3nanmne. EcTtecTBeHHble Hayku: (U3UKA, XUMHUSL,
Ouosnorus, reoJIorus, acTPOHOMUS, 9KOJIOTHSL.
Huddepenumanms Hayk. UaTerpanms Hayk. MaTemaTnka Kak
SI3BIK €CTECTBO3HAHMS. |'ymMaHuTapHsle Hayku. McTopudHOCTB
3HaHus. EcTecTBeHHOHayuHass KyiabTypa. |'ymaHuTapHas
KyJIbTypa. JIBe KyJIbTyphl U B3aUMOCBSI3b MEXKy HUMH.

1.3

OTHKa
HUCCIIeIOBaHUH.
[IceBnonayxka.

Hay4YHbIX

DTHYECKHE MIPUHIHUIIBI HAYYHBIX HCCHGHOB&HHﬁZ CaMOILCHHOCTh
UCTUHBI, HCXOTHBIN KPUTULIU3M, cBOOOZa  HAYYHOTO
TBOPYECTBA, HOBHM3HA HAyYHOI'O 3HAHMS, PABEHCTBO YUEHBIX
mepes  JHULIOM  WCTHHBL,  OOIIEAOCTYHOCTH  HMCTHHBI.
IIceBnonayka. IlceBmoHayku: acTpoJIOTHs, NApaICHXOJIOTHS,
ydonorus, OMosHepreTUKa, JeBUAHTHAs HayKa.
OTnuuuTenbHbIE MPU3HAKU NICEBIOHAYKH: (ParMEeHTapHOCTb,
HEKPUTUYECKU I MOIXOJT K HCXOIHBIM JaHHBIM,
HEBOCIIPUMMYHNBOCTL K KPUTUKE, HCECOOTBECTCTBUC q)aKTaM,
OTCYTCTBHE 3aKOHOB, HApYIICHHE 3THYECKUX HOPM. brosTuka.
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dopMupoBaHHe  HAYYHBIX
MporpaMM (MaTtemMaTH4yecKas,
aTOMHCTHYECKas,
KOHTHUHYaJIbHAA).

Hayunas (ecrecTBeHHOHay4YHas) KapTHHA MHpa Kak OOpa3HO-
¢dunocodckoe 0000IICHHE TOCTHIKEHUN €CTECTBEHHBIX HayK.
Hayunble KapTUHBI MHUpa: MEXaHUYECKas, ANEKTPOMArHUTHAs,
Heknmaccmueckass (1-1  momoBmHa XX B.), COBpeMEHHas
sBoMonMOHHas.  POopMBI  MaTepuM:  BEIIECTBO,  IIOJIE,
¢usnueckuii  BakyyM. JluckperHocTh. KOHTHHYalbHOCTb.
Bonna kak  pacmpocTpaHsomeecss  BO3MYIIEHUE — IOJS.
Buprtyanbnsle yactuipl. @opMbl JIBWXKEHMs. MexaHudeckoe
nepeMerieHne.  JBONMOIMS — Kak  (GopMa  JIBHDKEHHUS.
Herepmunnsm. Mexanndeckuid qerepMuHu3M. CirydailHOCTb.
BepositHocts. Heonpenenennocts. KocMonmornueckast Moiens
Opuamana.  OpomonmoHupytomas  Bceemennas.  IlomeBoit
MEXaHU3M Tepeaaud B3auMozeicTBuil. KBaHTOBO-TI0JIEBOI
MEXAHU3M rnepenadn B3aUMOJICHCTBUM. [Ipunnun
MIPUYUHHOCTH.
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EcrecTBeHHOHAyUYHBIE
KapTHUHBI MUPA.

Hayunas (ecrecTBeHHOHay4yHasl) KapTHHAa MHpa Kak oOpa3HO-
¢unocodpckoe 00001ICHNE NOCTHKEHHH €CTECTBEHHBIX HayK.
HayuHbple KapTUHBI MHpa: MEXaHUYECKas, JIEKTPOMarHUTHas,
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Heknaccuueckass (1-1 momoBmHa XX B.), COBpEeMEHHas
9BONMIONMOHHAA.  POpMBI  MaTepWH:  BEIIECTBO,  IOJIE,
¢msnueckuit  Bakyym. JuckperHocts. KOHTHHYambHOCTS.
Bonna kak  pacmpocTpaHsmomeecss  BO3MYIIEHHE — ITOJIS.
Buptyanbnasle yactuipl. @opMbl ABIKEHHS. MexaHU4ecKoe
rmepeMenieHiue.  OBONIONMS  Kak  gopMa  IBIDKCHHSL.
Hderepmunusm. Mexanudeckuil qerepMuHn3M. CiydailHOCTb.
BepositHocts. Heonpenenennocts. Kocmonoruueckas mMonens
Opuamana.  OpomonnoHupyomasi  Bcemennas.  [lonesoif
MEXaHM3M Tiepelaud B3auMopelcTBuil. KBaHTOBO-moneBOM
MEXaHU3M nepegayu B3auUMOJICHCTBUH. [Tpuntun
PUYUHHOCTH.

1.6

Pazputue mnpeacraBieHuil o
MaTepuu.

Marepus. @opMBI MaTepHHU: BEIIECTBO, IOJE, (HU3UMUSCKHMA
BakyyM. J{uckperHocts. [lone ¢pusnueckoe. KoHTHHYaTBHOCTD.
Bonna kak  pacmpocTpaHsmomieecss  BO3MYIIEHHE — ITOJIS.
Ou3ndeckuii BakyyM. BupTyanpHbIE 9acTHIIBL. DIeMEHTapHbIE
Y4acTULIBl. ATOMHO-MOJIEKYJIIPHOE YUEeHHE. YUEHUE O COCTaBe.
YueHue 0 CTPOCHHUHU BELECTBA.

1.7

PasButue npencraBieHuil o
JBIDKEHHH.

@opMbl IBMKEHHsSI MaTepuu: MEXaHWdeckKas, Qu3ndeckas,
XUMU4ecKkas, Ouonorndeckas B3anumocBsizb (GopM IBIKEHUS U
WX HECBOJAMMOCTh Jpyr K Jnpyry. [loHsite cocTosHUS.
JIBukeHne Kak M3MEHEHHEe COCTOsHMA. MexaHudeckoe
IOBIDKEHHE, €r0 OCHOBHBIC XAapaKTEPUCTHKH: MaTepHalbHAas
TOYKA, TPAEKTOPHsL, CKOPOCTh, YCKOPEHHE, IIyTh, UMIIYJIbC TETIa,
MOMEHT HMOyibca. MexaHuueckass pabora. 1 ¥ 2 3aKOHBI
HeroTona. XapakTepucTHKH BOJH: CKOPOCTb, IJIMHA BOJIHBL,
gacrota. CBoiicTBa BomH: audpanus, HUHTepHEPEeHIN,
noJsipuzanys. XUMUYECKUH Mpolecc Kak XuMuyeckas Gpopma
IOBIDKeHWss ~ Mmartepud.  [lpomecchl  KM3HEACATEIHLHOCTH,
SBONIONUS JKUBOW TIPUPOABI Kak Owonormdeckas ¢opma
JBIKEHHSI MATEPHH.
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PasButue npexncraBieHuil o
B3aMMOJICHCTBUU.

DyHIaMEeHTAIbHbIE B3aNMOJICUCTBHS: rpaBUTAlMOHHOE,
cmaboe, DSIEKTPOMArHWTHOE, CHJIbHOE. XapaKTepUCTHKU
(hyHIaMEHTAFHBIX B3aUMOJIEHCTBUI. 3-i 3akoH HproToHa.
Cuia kKak XxapakTepucTHKa B3auMoJieicTBUA. JanpHonelicTBrE.
bnuskoneiictBue. IloneBoin MEXaHU3M nepenadu
B3auMozeicTBuil. KBaHTOBO-1ONEBOM MEXaHHU3M Iepenayu
B3auMoJielcTBHN. [IpuHIMN cynepno3unuu.

Pasnexn 2 IIpocTpaHncTBo,
BpeMsi, CHMMeTpHs

[IpuHINIIEI CHMMETpPUHM, 3aKOHBI COXPAaHEHHs. BOJIOIUS
MIPEICTaBICHNH O MPOCTpaHCTBE M BpeMeHW. CrernuanbHas
TeopHsl OTHOCUTENbHOCTH. QOIS TEOPHSI OTHOCUTEIILHOCTH.

2.1

ITpuHuIEl CUMMETpUH,
3aKOHBI COXPAHEHUSI.

ITonsTne cumMmeTpuM B €CTECTBO3HAHHMU. M30TPOIHOCTB.
Anunzotporus. MuBapuantHocTh. OnHOpOoaHOCTH. [IpocTeitue
CUMMETpUH (acUMMETpPHM) NPOCTPAaHCTBA M BPEMEHH U
CBSI3aHHbIE C HHUMH 3aKOHBl COXpaHEHHsS (HECOXPAaHEHHs.
Teopema Herep. Cummerpuu NpHpPOIHBIX OOBEKTOB Buabl
CUMMETpPHIL: FEOMETPUYECKHE, JUHAMHYECKUE,
KaauOpoBOYHBIE. DBOMIONMS KaK LENoYKa HapyleHUH
cummeTpu. CHMMETPHS 1 aCHMMETPHSI )KUBOTO.

2.2

OBOJTIONHSI TTPEICTABICHUN O
MIPOCTPAHCTBE M BPEMEHH.

IIpoctpanctBo u Bpemst ApucrtoTens (POCTPAHCTBO Kak
KaTeropus MecTa, BpeMs Kak Mepa JBIKeHHs ). AOCOIOTHOE U
OTHOCHUTEIbHOE MpPOCTpaHCTBO HproTOHA. AOCONIOTHOE U
oTHOcHuTenbHOEe Bpemsi HpioTona. MupoBoit 3¢up. OmbiT
Maiikenbcona-Mopnu. VHBapuUaHTHOCTH CKOPOCTH  CBETA.
EnuacTBO  mpocTpaHCTBA WM BpeMEHHM  Kak  (hOpMEI
CYIIECTBOBAHMUS  JIBUKYILIEHCS MaTepud B COBPEMEHHOU
Hay4YHOU KapTUHE MUpA.
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2.3

JluHaMHYeCKUe CHMMETPHHM TPOCTPAHCTBA MW  BPEMCHHU.
CrnenmanbHas Tteopus orHocuTenbHOCTH (CTO). IlpmHIum
orHocutenpHOCTH [ammites Ilpuamumser CTO:  mpuHIAT
OTHOCHUTEIHHOCTH,  WHBAapUaHTHOCTh  CKOPOCTHM  CBeTa.
Crmencteus  CTO:  OTHOCHUTENBHOCTH  OJHOBPEMEHHOCTH,
PENATHBUCTCKOE COKpAIEHHUE JITHH U TPOMEXYTKOB BPEMEHH,
VBEIIMYCHUE WHEPTHOW MAacChl B JBIDKYINCHCS CHCTEME
KOOpPJIMHAT OTHOCUTEIHLHO HEIMOJBHKHOW CHUCTEMBI OTCYETA,
MPOCTPAHCTBEHHO-BPEMEHHON MHTEPBAT MEXIy COOBITHSIMH,
€r0 WHBapUAHTHOCTh, MPUYUHHO-CIICIICTBEHHBIC CBS3U MEXKITY
COOBITUAMHU, TIPUYUHHOCTD €MHCTBO TMPOCTPAaHCTBA U
BpEMEHU, MPOCTPAHCTBEHHO-BPEMEHHO KOHTHHYYM,
SKBUBAJICHTHOCTh ~ Macchl u  3Hepruu.  OrpaHuucHHe
MIPUMEHUMOCTH TIPUHITUTIA TIOCTOSHCTBA CKOPOCTH CBETA.
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AU CIUILIHHBI
CnenuanbHas Teopust
OTHOCHUTEIILHOCTH.

O6mas Teopus
OTHOCHUTEIILHOCTH.

O6mas Tteopust orHocurenbHocTd (OTO): pacmpocTpaneHne
NIPUHLNINIA OTHOCUTEIBHOCTH HAa HEHHEPIHAIbHBIE CHUCTEMBI
orcuera. [IpHHINI 3KBUBAJICHTHOCTH TPAaBUTALIMOHHOTO OIS U
CWJI UWHepuuu. Owmmupuueckue jgokaszarensctsa OTO:
OTKJIOHEHHE Jy4a B Tmoje TaAroreHus ConHIa, H3MEHEHUE
YacTOTBl DJIEKTPOMarHUTHOM BOJHBI B IIOJIE TATOTEHUH,
cMemienne  nepurenus  opOutel  Mepkypus.  [loHstue
IPaBUTAIMOHHOTO  paauyca. ['paBUTAMOHHBIM  KOJUIAIIC.
UepHbl€ ABIPHL.

Pazpen 3 CrpykrypHbIe
YPOBHH U CHCTEeMHAasA
OpraHu3auusi MaTepuu.

Mukpo-, Makpo-, Meramupbl. B3auMOCBS3b CTPYKTYpHBIX
ypoBHEW opranuzanuu MaTepuu. OpraHuzanus MaTepud Ha
¢usnueckom yposHe. [lpomeccst Ha (U3NIECKOM YpPOBHE
opranu3anuu Matepun. OpraHu3anyst MaTepui Ha XUMHYECKOM
ypoBHe. [Iporecchl Ha XHMHYECKOM YPOBHE OpraHM3allid
MaTepun. OCOOEHHOCTH OHOIOTHYECKOTO YPOBHS OpraHU3aIH
Matepuu. MoJIeKyIspHbIe OCHOBBI KH3HH.

3.1

Mukpo-, Makpo-, METaAMUPBL.

CTpykTypbl ~Meramupa: 3BE3bl, IUIAHETHBIE CHCTEMBI,
ranakTuku. Kputepuu neneHuss Ha MHUKPOMHUD, MaKpOMHP U
meramup. lIpocTpaHcTBeHHbIe  MacmiTabbel  BcemeHHOM.
EnnanLe! U3MEpEHUS paccTosHUI B Meramupe:
acTpOHOMHYECKasl  €AMHHWIIA, CBETOBOW  Toj,  Tapcek.
Bpemennble macmitabbl BeenenHo#. SIBneHus, Mo3BOJIMBIIHE
OLIEHUTH BpeMsl cyuiecTBoBanus Beenennoit: agdext Jormepa,
3aKkoH Xa00ia. XapaKTepUCTUKH 3BE3/, OINpeAeseMble U3
HaOJIIOJICHUI: CBETUMOCTh (MOIIHOCTh M3JIyYEHHs), Macca,
pagMyc,  CHEKTpambHBIH  cocTaB  M3nydeHus.  CHektp

3NEKTPOMAarHUTHBIX U3ITyYEHUH (paznoBOIIHBE,
WHOpPaKpPacHBIH, BUAMMBIA YIbTPa(UONIETOBBIA IHAINIA30HEI,
PEHTTEHOBCKOE u raMMa-u3iy4eHue). Bcenennas,

Meraranaktuka. KpymHomacmtabHast cTpykTypa BcemeHHOM.
ODHOPOMHOCT, MW HM3O0TPOMHOCTH BceneHHOW Ha oOueHb
Ooompmmx MacmTabax (150 - 200 Mnk) CkoruteHus u
cBepxcKoruieHus ranaktuk. Keasapel. Mueunsiii Iyt - Hama
l'anaktuka. CoctaB CoOJIHEUHOW CHCTEMBI: ITAHETHI,
CIyTHHUKM TUIAHET, AacTepOUIbl, KOMETHI, METEOPOHIBI,
MarHuTHbBIE TOJs, IbIJIEBas MaTepus, COJHEYHBIA BETEp U
KocMuueckue Jsyuu. Ilmanera 3emHO#l rpymnmel: Mepkypui,
Benepa, 3emia, Mapc. Ilnanersi-rurantsr: Onmrep, CartypH,
VYpan, Hentyn. Ilosic acrepoumoB. O6mako Opta. Ilosic
Koiinepa. Co3Be3nusi — y4acTKH 3BE3IHOro Heba C rpynnamu
3Be3/, BBIICTICHHBIE TSI OPUEHTHPOBKU 3Be3/bl. VICTOYHHMKHU
SHEPTrUM  3BE3/A:  TEPMOSAJEPHBI CHHTE3 W DHEpPrus
IpaBUTAllMOHHOr0  ckatus. IlnaHerapHble  TyMaHHOCTH.
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luranTel u cBepxrurantbl. YepHble JwIpbl. [lymbcap -
HeWTpoHHas 3Be3ma. CBepxHOBBIC 3Be3/bl. JBmkenus CoiHIa B
l"amaktuke. ConHIle — HOpMaabHas 3Be37a.

3.2

B3aumocBsA3b  CTPYKTYpHBIX
ypOBHEH OpraHu3aluu
MaTepuHu.

HenoctHOCTH MPUPOIBIL. CucteMHOCTh TIPUPOIBL.
Mmuoroo0pasue cucteM. MepapXUuHOCTh NPUPOIBI U CHCTEM.
AIITUTUBHBIE CBOWCTBA (QAIUTUBHOCTE). VHTErpaTHUBHBIC
CBOWMCTBAa (MHTETpaTHBHOCTh). ButamusMm. Penyknuonusm.
B3auMocBs3b ypOBHEH OpraHM3allid MaTepuu: (PU3NUECKOTO,
XUMHYIECKOTO,  OMOJOTHYECKOTo.  l'amakThaum.  YpPOBEHB
Meraranaktukd. buosnoruueckuii  ypoBeHb  OpraHU3alldU:
KJICTOYHBIA (OpraHeUIbl KJIETOK, JKUBBIC KJICTKH), OpPraHHbBIH,
TKaHEBEIH, OpraHU3MEHHBIM, BUIOBOW, MMOMYJSLUOHHBIN,
OMOTEOIICHOTHICCKNN, OmochepHBI. Y POBEHb Te0JIOTMIeCKUX
00beKTOB, TulaHeT. Du3NYecKud ypOBEHb: CyOAaTOMHBIN
YpOBEHb (KBapKH, JICNITOHBI), SACPHBIA YPOBEHb (HYKIIOHBI,
siipa aTOMOB). ATOMHBIN ypoBeHb. MOJEKYISPHBI YpPOBEHb.
MakpOMOIEKYJISIpHBIA  YPOBEHb IIOJIMMEPOB H  KOMILIEKCOB
MOJIEKYIIL.

3.3

Opranuzanus MaTepuy Ha
(hm3nIecKoM ypoBHe.

OyHIaMeHTANBHBIE  JJIEMCHTapHble  YacTHIbl.  OCHOBHBIC
XapaKTePUCTUKU 3JIEMEHTAPHBIX YACTHI[: Macca, 3apsj, CIHH,
Bpems xku3HH. Kiaccudukanus sjaeMeHTapHBIX YacTHIL: O
Macce MOKost ((OTOHBI, JENTOHBI, ME30HBI, OAPHOHBI). - TIO
BpPEMEHU KHU3HH: CTAOMIIbHBIC (MPOTOH, DIICKTPOH, HEUTPUHO U
WX aHTUYaCTUIBI) M HecTaOWiabHBbIE (CBOOOIHBIN HEWTPOH,
PE30HAHCHI). [Tepenocunku (hyHIaMEHTATLHBIX
B3anMOAeHcTBUN ((POTOHBI, TPAaBUTOHBI, TIIOOHBI, ME30HBI).
CriocoOHOCTh ~ DIIEMEHTApHBIX ~ YacTUI[ K  B3aWMHBIM
MpeBpalICHUSIM, HE HapyIIAIONMM 33aKOHOB COXPaHCHUS.
dusnyeckoe I0JIe Kak COBOKYITHOCTb BHUPTYAJIbHBIX YaCTHUII.
TOXIECTBEHHOCTh 4YacTHL. BakyyM Kak COCTOSIHUE HOJA C
HauMeEHbIICH 3H€pFI/I€I7[, COCTOANICC N3 BUPTYAJIbHBIX YaCTHUII.

3.4

[poreccer Ha puznyeckom
YPOBHE OpraHH3aIHN
MaTepuHu.

SIBnenue €CTECTBEHHOM PaaOaKTUBHOCTH. 3akoH
PaauOaKTUBHOTO pacnaja Kak cTaTUCTHYecKuil 3akoH. CocTaB
M3IIy4YCHUs] TIPU PAAUOAKTUBHOCTU. BblieneHue sHepruu mnpu
paluoakTUBHOM pacmaje. I[IpeBpailleHHsi 3JIEMEHTOB TIPHU
pallMOaKTUBHOM pacmajie. flnepHble peakluu pacIICTUICHUS
siIep aTOMOB MOJ ACHCTBHEM HEHUTPOHOB. METOIbI MOIYUYEHUE
HWCKYCCTBEHHBIX  PAJMOAKTUBHBIX  3JIEMEHTOB. OTKpHITHE
aTOMHOTO fJipa, U3MEPEHUE €ro pa3MepoB, MAacChl U 3apsa.
OHeprusi CBS3W HYKJIOHOB sjep aTOMOB (Ie)eKT Macchl).
Peakuus nenHoro neneHus ypaHa. Peaknum cuHTE3a JIETKUX
aTOMHBIX fJI€p U BBIJEIEHUE SHEPTruu. TUIbl TEPMOSIAEPHBIX
peaKIuii B 3B€3/1aX U 3BOJIIOLINS 3BE3/I.

3.5

Opranuzanus MaTepun Ha
XUMUYECKOM YPOBHE.

Xumuueckuii  dneMeHT. Atom. M3otomel.  DBoironus
MPEACTABICHUA O CTPOCHMU aTtoMa. KBaHTOBOMeXxaHHMUYecKas
MOJIENIb  CTPOCHHS aroMa. MollekyjJa Kak KBaHTOBO-
XUMHUYECKast CHCTEMA. BemecTBo. Karanuzaropst.
buokarammzaroper  (depmentsi). [lomumepsl. MoHOMEpBHI.
Ilepuonnueckass cucrema. llepuogmueckuit 3akon /[l U
Menpgeneena.

3.6

[Ipoueccrl Ha XUMHUYECKOM
YPOBHE OpraHu3aluu
MaTepuu.

Xumudecknii iporiece. TernoBbie 3G GeKTh MTPOIEcCcoB (IK30-,
sHjpoTtepmuueckue. IloHATHE O XUMHUYECKOM  KUHETHKE.
®DakTophl, BIUIIONNE HA PEAKITMOHHYIO CIIOCOOHOCTE BEIIECTB:
BIMSHHUE KOHILIGHTpAllMU - 3aKOH JIEUCTBYIOIIUX Macc.
®daxTopsl, BSOS HA PEAKIIMOHHYIO CITIOCOOHOCTH BEIIECTB:
BIMSIHAE TemIepatypbl -mpaBwio Banr-T'odda. Dueprus
aKTUBaIUM (dHepreTmueckuii Oappep peaknmu). DakTophl,
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BIIHSIOIINE HAa PEAKIHUOHHYIO CIIOCOOHOCThH BEILECTB: KaTajM3.
ITonstne 00 aBTokatamm3e. Karamm3 QepMeHTATHBHEIN.
OBOJIOLMOHHAS XUMUSL. JuHaMuyeckoe paBHOBeCHE
(xummueckoe u ¢pazosoe). [Ipuanun Jle HlaTense.

3.7

Ocobennoctu
OHMOIOTHYECKOTO YPOBHS
OpTaHu3allu MaTepuH.

CucteMHOCTD XHBOTro. Mepapxuueckas OpraHuU3alus HUBOTO:
KIIETKa — eIWHMIA >KHUBOro. Mepapxudeckas oOpraHu3aIus
JKUBOTO: TIOMYJISALINS, BUI, OHOIIECHO3, OHOT€OLIEHO3,
ouocepa. XUMHUYSCKUI COCTaB KMBOTO: aToM yIJepojaa —
TJIaBHBI 3JIEMEHT JKHBOTO, €Tr0 YHUKaJIbHBIE OCOOEHHOCTH.
XHUMHYECKH COCTaB JMHUBOTO: BOJA, €€ pOJIb B JKUBBIX
opraHu3zMax. XHUMHUYECKHH COCTaB >KMBOIO: OCOOCHHOCTU
OpraHWYEeCKUX OWOTIONMMEpPOB — BBICOKAs MOJEKYIISIpHAS
Macca, CIIOCOOHOCTh  00pa3oBBIBaTH  HAIMOIEKYISPHBIE
CTPYKTYPBL. ACHMMETPUYHOCTh (XMPAIBHOCTB)  MOJICKYI
*KUBOr0. OTKPBITOCTh XUBBIX cucTeM. OOMEH BEIIECTB U
SHEPTHH. CaMoBoCTIpON3BEICHHE. I'omeocras KaK
OTHOCHUTENFHOE JIUHAMHYECKOE IIOCTOSHCTBO COCTaBa H
CBOMCTB BHYTPEHHEH Cpe/Ibl )KUBOM crucTeMbl. KaTanutuueckuii
XapakTep XUMHH JKHBOTO. L[eTOCTHOCTh JKMBBIX CHCTEM,
KOTOpasi TPOSBISETCS BO B3aWMOJEHCTBUH, COTIIACOBAHHOM
(YHKIIMOHUPOBAHUY BCEX YPOBHEH OpraHU3aliy )KUBOTO.

3.8

MonekynsipHblE OCHOBBI
KU3HU.

[MomunenTuasl Kak NpEAIISCTBEHHUKH OeikoB. benmku kak
BBICOKOMOJIEKYIIIPHBIE COEIUHEHHSI C OCOOBIM KOMILIEKCOM
CBOWCTB. AMMHOKHCIOTBI — MOHOMEPHI OEIKOB. YPOBHHU
OpraHM3aiuy OEJIKOBOW MOJIEKYJIbI (IIEpBUYHAS, BTOpHYHAS,
TpEeTUIHAS, YeTBEPTHUYHAS). OyHKIHUN OeINKoB:
(hepMeHTaTHBHAS, PETYISATOpHAs, TPAHCIIOPTHAs, 3aIIWTHAS,
nBurareibHas. Jlunmuael W uX QYHKIUH: SHEpreTHYecKas,
JUNUAHbIE  MeMOpaHbl.  YTJeBoAsl ©W  MX  (QyHKIUU:
JHEpreTHYecKasi, CTPYKTypHas. HykmeoTuapl — MOHOMEpHI
HYKJICUHOBBIX KHCJIOT. Hyxnennossie KHCIIOTHI
(momunyxneorunsl) - JHK, PHK. A3zoructeie ocHOBaHUSA:
aJICHUH, TyaHUH, [IUTO3HH, TUMUH, yparu.
KomrmuieMeHTapHOCT, KOMIUIEMEHTapHBIE Taphl a30THUCTHIX
ocHoBaamii. Kommnementapuocts 1meneit JJHK — ocHoBa
BaXHEHINX (YHKIWIA: XpaHEHHUS U Tiepejadn HACIeICTBEHHON
nHpopMaluu. DYHKINN HYKICHHOBBIX KHCIOT M MPOIECCHI
penyIUTUKAINK, TPAHCKPHUIIINK, TPAHCIANUA. | eHeTHYeCKuid
kon. Kogon. CBoiicTBa T€HETUYECKOTO KOJa: TPHUILIETHOCTD,
BBIPOXKJIEHHOCT, OJTHO3HAYHOCTb, YHHUBEPCAITBHOCTD,
OTCYTCTBHE 3HAKOB TMpENUHAHUS MEXIAY  TpHUILICTAMHU
(komoHamm).

Pazpnen 4 llopsinok u
0ecnopsiIoK B Ipupojae

MexaHnyeckuil  A€TEPMUHU3M. XaOTHYECKOE IMOBEACHUE
JUHAMUYECKUX CHUCTEeM. J[MHAMHYECKHE U CTaTHUCTUYECKHE
teopun. KoprmyckymsapHO-BOTHOBOU mgyanu3M. COOTHOIICHHS
HEOIIPEIEIEHHOCTEN. ITpunun JIOTIOJTHUTENBHOCTH.
3aKOHOMEPHOCTH CAMOOPTraHU3ALMH.

4.1

MexaHndecKun
JIETEPMUHU3M. XaO0THYECKOE
NOBeJCHUE  JMHAMHUYECKHX
CHCTEM.

JeTtepMuHU3M. Mexanu(cTy)uecKuit JIETEPMHUHU3M.
JlarnacoBa (OpPMYJIMPOBKA MEXaHHUYECKOTO JIETEPMHHU3MA.
Tpaekropust Cocrosiaue (duznueckoit cuctembl). HawanbHoe
COCTOSTHHE. Junamuueckas  cucrema. Ilorpemmnoctn
U3MEPEHUS (bu3nIECKUX BEJIMYVH. VYcroitunBoe 51
HeycTOWuuBOe JBHKeHue. JluHamumueckuil xaoc. IIpumepsr
CUCTEM C JAMHAMHYECKHUM XAaOCOM: IUJIAHETHBIE CHUCTEMBI,
moroja ¥ KJIAMAT, TypOyJIEHTHOCTh, (OHIOBBIE PBIHKH.
OTimane xaoca oT Oecropsinka.

4.2

JvnHamuyeckue u

BeposiTHOCTB. Ciry4aliHOCTb. CraTtucTuueckas
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CTaTUCTUYCCKUC TCOPUHU.

3aKOHOMEPHOCTb. Cpennee  3HaueHue  MouseKymnsipHO-
KHHEeTHYecKast Teopus.. Pactipenenenne (MakcBena) MOJIEKyT
mo ckopocTsiM. CTaTHCTHYECKOE ONMCAaHHE  COCTOSIHMSA
Onykryanus KBantoBo (MexaHHuYecko)e cocTosiHie BomHoBas
¢yskupnsa. CTaTUCTHYECKUH XapaKTep KBaHTOBOI'O OIMCAHUS
npupoas! [lunamuueckass Teopus. CraTucTudeckas TEOpHSL.
OynnamenrtanbHas Teopus. [Ipumepsl  (yHIaMEHTaIbHBIX
OUHAMHYECKUX  TEOPUH:  MEXaHWKa,  3JIeKTPOAWHAMHMKA,
TEPMOJIMHAMUKA, TEOPUSI OTHOCHTEIBHOCTH, SBOJIOLUOHHAS
Teopus Jlamapka, Teopusi xumuueckoro crpoeHus. [Ipumepsr
(yHIaMEHTaNbHBIX CTATHCTUYECKUX TEOPUH: MOJIEKYISPHO-
KMHETHYECKas TeopHs, KBaHTOBas MEXaHWKa U JApYyrue
KBAaHTOBbIE TEOPHUH, JBOJIOLHMOHHas Teopus JlapBuHa,
MOJIEKYJISIpHast TCHETHKA. [Mpuxnmn COOTBETCTBHSI:
CTaTUCTUYECKHE U JOUHAMHUYECKHe Teopuu. JnHaMuveckue
TEOpUU KaK TPUOMKEHHWE W YIPOIIEHHEe O00Jee TOYHBIX
CTaTUCTUYECKUX TEOPUI.

4.3

KopmyckynspHo-BoTHOBO#M
Iyalu3M. CooTHolueHus
HEONPEIEICHHOCTEH.

BonHoBele cBoiicTBa cBera: uHTepdepeHIus, ITUppaKius,
nossipu3anus Kopmyckynspasie cBoiicTBa cBeTa: HoTod(exT.
KopmyckynsapHO-BOTHOBOH Tyann3M Kak BceoOllee CBOMCTBO
Matepun. Jle Bpoiinb: obmas uaes u ¢hopmyna CBSI3H MEXKIY
HWMITYJIbCOM YaCTHUIbI M €€ JUIMHON BOJIHBL. BoNHOBBIE CBOMCTBA
gactull. [Iudpakuus 3meKTpoHOB. DIEKTPOHHBI MHUKPOCKOIL.
MpICeHHBI JKCHEPUMEHT - «MHUKpockomn [eiizeHOepray.
CooTHollIeHHE  HEONpeAeNeHHOCTEN  KOOpAWHATa-UMITYJIbC
(cxopoctp). COOTHONICHWE HEONPEEIIEHHOCTEH  DSHEpTrus-
BpeMsa. COOTHOLIECHUSI HEONPEAEICHHOCTEH Kak CJEeICTBHE
HEBO3MOKHOCTH. HEBO3MYIIAIOMINX M3MepeHHH. COOTHOIIEHUS
HEOIPENEeNICHHOCTEH KaK pe3yJbTaT KBAHTOBBIX (DIyKTyarwid.
OKCIIepUMEHTAIBHBIE JIOKA3aTeNbCTBA CIOXKHOW CTPYKTYpPbI
Bakyyma: addext Kasumupa, poxaeHue — IIEKTPOH-
MTO3UTPOHHBIX AP B ANEKTPHIECKOM TOJIE.

44

[Ipunuun
JIOTIOJTHUTEILHOCTH.

KopnyckynsapHo-BOIHOBOM JTyalli3M. [Ipunuun
JIOTIOJIHUTENIBHOCTH B KBAaHTOBOWM MeXaHUKe. M3mepeHue B
KBAaHTOBOM MEXaHUKE KaK PeE3yJbTaT  B3aUMOJEHCTBHUS
MHKPOOOBEKTa c MaKponpruoopoMm. Heo3moxHOCTB
HEBO3MYILIAIOMUX H3MepeHuid. Heoraenumocts Habmonarens
or HaOmopmaemoro  oObekTa. Bo3MoxHble — 3HaYECHUS
(U3NYECKUX BEIMYHMH: JUCKPETHBIA W HETPEPHIBHBINA CIIEKT.
®usnvecKkre BEITUYHUHBI, IMEIOLINE ONPEJCIICHHOE 3HAUCHHE B
JaHHOM cocTosiHNH .DPu3nMYecKkue BENWYHHBI, HE HMEIIne
OTIPEECTICHHOTO 3HA4YEHUs B JAaHHOM COCTOSHHUH. [IpuHImm
JOTIOJTHUTEJIEHOCTH B IIUPOKOM CMBICIIE KaK HEOOXOJUMOCTb
HECOBMECTHUMBIX, HO B3aUMOJOTOJIHAIOIUX TOYEK 3pEHHS JUISA
[I0JIHOT'O IOHMMAaHMs IpeAMeTa WIK Ipoliecca.

4.5

3aKOHOMEPHOCTH
caMOOpraHU3aLuy.

Cunepretuka - Teopus camoopranuzanuu. CHHepreTuka -
MEXAUCHUIUITMHAPHOE HalpaBJICHUE HCCIIEIOBAaHNH.
Camoopranunzanus (B MPUPOAHBIX M COLMANBHBIX CHCTEMaXx).
IIpuMmepsl camoopraHmsalMd B IPOCTEHIIMX  CUCTEMAX:
JazepHOe M3iydeHue, sdeiiku benapa, peaxmus benoycosa-
XKaborunckoro, cnupansHble BoJIHBL. HepaBHOBecHas cuctema.
[loToku (BemecTBa, SHEPTHH, 3apsiia U T.A.) B HEPABHOBECHBIX
cuctemax. HeoOxoammple  yCIOBHSL ~ CaMOOPTaHU3AIMH:
HEPAaBHOBECHOCTh M HEJIMHEHHOCTh. YTIPaBIISIOIIMN apaMeTp.
IToporoBerii xapakTep (BHE3aITHOCTh) caMOOpraHu3anuu. Todka
OudypKammy Kak MOMEHT KpH3HCa, MOTEPH YCTOWYHBOCTH.
Poct ¢aykryanuii BOmm3M Touku Oudypkanuu (TEeOpeTHIECcKoe
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nojioxxenne u mpuMmepbl). Crabunuzanusa (IyKTyanuid 3a
Toukol Ouypkammu (mopsmok u3 xaoca). CHHXpOHHU3AIMS
gacTed  CHCTEeMBI B pe3yilpTaTe  CaMOOpTaHW3allWH.
HeBo3MOXXHOCTE TOYHOTO TpOTHO3a OYAYIIEro 3a TOYKOH
oudypkamuu.  [loHmKeHWe  PHTPONAM  CHCTEMBI  IIPH
camoopranuzauuy. [IOBbILIEHHE HHTPONUHU  OKPY’KarOLIEH
cpensl Tpu camoopranmsanuu. Juccumanus (paccesHue)
SHEPTMM B  HEPABHOBECHOW  cucteme. JluccUmaTUBHAS
cTpykTypa.  KOHKypeHIMST  NHCCHIATHBHBIX  CTPYKTYP.
VYHHUBEpCaNbHBIA 3BONIOLMOHW3M Kak Hay4Has Mporpamma
COBPEMEHHOCTH, €ro mend. I[IpuHIMOBI YHUBEpPCATBLHOTO
IBOITIONOHI3MA! - BC€ CymecTByeT B pPa3BUTHH,
00BEKTUBHOCTH " [T03HABAEMOCTh MIPOIIECCOB
CaMOOpraHU3ally; - 3aKOHBI MPUPOJBI KaK MPUHLMIBI 0TOOpa
JOMYCTHUMBIX ~ COCTOSIHUH W3 BCEX  MBICIUMBIX; -
(yHnaMeHTanpHas W HEYCTpaHUMas pOJb CIYyYalHOCTH U
HEOIPEeNICHHOCTH; - Pa3BUTHE KaK YepelOBaHUE MEIICHHBIX
KOJIMYECTBCHHBIX U 6I)ICTpI)IX Ka4eCTBEHHBIX H3MEHEHHUN
(budypranwmii); - HempenCckazyeMOCTb ITyTH BBIXOAA U3 TOYKH
oudypxamun (poIUIoe BIUSET Ha OyayIiee, HO He OTpeAeIsieT
€ro); - YCTOWYMBOCTh M HAJEKHOCTb MPUPOJHBIX CHUCTEM Kak
pe3ymbTaT WX TIOCTOSHHOTO OOHOBICHHUS; - KOADBOJIOLHUS
Ppa3BUBAIOILLECKCS CUCTEMBI U OKPY>KaIOIIECH Cpebl.

Pasznen S DBolonHoOHHOE
eCTeCTBO3HAHHE

Kocmomorust. Kocmoronusa. I'eosiormyeckass — 3BOJIIOLHSA.
IIpoucxoxnenue >KU3HU. DBHONIOTrMYECKUN 3BOJIIOLMOHU3M.
Hcropus xu3HU Ha 3eMile 1 METOIbl UCCIIEIOBAHNUS 3BOIIOLUU.
I'eneTnka 1 3BOJFOIIHA.

5.1

Kocmomorus.

Kocmonorus — Hayka o cTpoeHMH U 3BOJONMHM BceneHHOi.
OOHOPOAHOCT, M M30TPOIHOCTh BceneHHONH B OOJBIINX
MacmTabax. XHUMHUYECKHH coctaB BceneHHol — naHHbIE
CIIEKTPAJIbHOTO  aHaJIn3a. Mopenun  OeckoHEUHOH B
MPOCTPAHCTBE CTalMoHapHOW Bceenennoit. D¢ dexthl o0miei
TEOPUHM OTHOCUTENBHOCTH: - HCKPUBJIEHHE IPOCTPAHCTBA
BOJIN3M TSDKENBIX Macc, - CYIIECTBOBAHHE «UEPHBIX ABIP»,

MIOHATHE KPUBU3HBI MPOCTPAHCTBA, - TPAaBUTAIIMOHHBIE BOJHBHI.
I'paButanmonnsiii paguyc (paauyc cheps LlBapummibiaa).
Hunamuueckast Mmonens Beenennoit @puamana. OOHapyskeHHe
KpacHOT'O CMEIIeHHUS JIUHUN B CIIEKTPAX JaJeKUX rajlakTHK, YTO
¢ mnomomibio 3ddekra Jlomepa o3HauaeT «pasderaHue
ranaktuk». Pacmmpenne BcenmenHod wu 3akon XaOOma.
Kocmonornueckas Moaens HecTanoHapHoil — BcenenHoit
Onnmrerna-Opunmana.  PasnuyHple  clieHapuM  Pa3BUTHA
BceneHHOl: OTKpBITasA, MyJIbCUPYIOILAS M 3aKpbITask MOAEIH
sBomronmu. [Ipobnema wm3MepeHust cpegHeld IUIOTHOCTH
Bcenennoii. Teopust bomemoro Bspeia (I.  T['amos).
IIpenckasanue Temmeparypsl (HOHOBOIO MHUKPOBOJIHOBOTO
U3Ty4YeHUs] U OOHapy)KEHHE PEJMKTOBOrO (OHA H3Iy4EHHUS.
[IpoGiiemMa KOCMOJIOTHYECKOI TOCTOSIHHON M OIIEHKa BO3pacTa
Bcenennoii. M3mepenune napamerpa Xab0ia v oOHapyKeHUE
YIENBHOTO yCKOpEHUs Hamiero mupa. HaOnromaTenbHBIA TecT
TEOPUU — AHM30TPONUS PEIMKTOBOTO M3IMydeHHdA. Pasnuunble
SIIOXU Halled BceneHHOU: poXIAeHUe MPOCTPaHCTBA-BPEMEHH,
cTagusi MHQISIIKMY, POKACHUE BELIECTBA, POXKACHUE H30BITKA
0apHOHOB, 3J1eKTpocnadblii (a3oBBIA Iepexon, KBapkd U
[JIFOOHBl — POXKIECHHUE IPOTOHOB M HEUTPOHOB, MEPBUYHBIN
HYKJIEOCUHTE3, JOMUHUPOBAaHHWE  TEMHOM  MaTepwH,
pexoMOMHAIMsI BOAOPOAA, 0Opa3oBaHME KPYMHOMACIITAOHOM
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CTpyKTypsl Bcenennoil. OcHOBHBIE HaOMIOJaTENbHBIE TECTHI
TEOPHUH: PACHPOCTPAHECHHOCTh JIETKUX 3JIEMEHTOB B KOCMOCE,
mpobyieMa  CHHTYJSIPHOTO  COCTOSIHHSA,  OTKPBITHE U
HCCIIeIOBaHNE KPYMHOMACIITa0HOM CTPYKTYpbl BceneHHOi,
TpaBUTAIlMOHHBIE JHH3BL. [IpobimemMa TeMHONH MaTepum.
VYcroituuBocth  BcelleHHOM M aHTPONHBIA — MPUHIIMIIL.
@PyHaaMeHTalIbHbIE B3aUMOJIEHCTBHS U MUPOBBIE KOHCTAHTHI.

5.2

KocMmoronus.
I'eonormueckas 3BOMIOLMS.

Kocmoronns  —  pa3men  acTpOHOMMHM, — W3yYarolIuil
MIPOMCXOXKIEHUE U Pa3BUTHE KOCMHUYECKUX TE€ M UX CHCTEM.
Oproguueckas — TUIIOTE3a,  IIO3BOJSIOIIAS ~ BOCCTAHOBHTH
HUCTOPUIO OTHENBHOTO OOBEKTa MO HAOIIOAEHUI0 MHOTHX
O0BEKTOB, HAXOAAIIMXCS HAa Ppa3HBIX JTamnax 3SBOJIOLHH.
Pacnpenenenne 3Be3n 1O  CHEKTpaM M CBETUMOCTSM
(mmarpamma I'epmmmpynra — Peccena), oTpaxaromas MoJienb
9BOJIIOLIMM 3BE€3/lbl B 3aBUCHMOCTH OT €€ Macchl. CHEeKTpbI
3BE3], DHEPIHs 3Be3d. JTambl 00pa30BaHHS 3BE3IbI. ITaITbl
SBOJIFOLIMY 3BE3]1 PU pa3HbIX Maccax. ConHile — 3Be37a Hauei
IJTAHETHOM cucTeMbl. Mozenb BHyTpeHHero crpoenust ComHila.
KoMmiiekc comHedyHOM aKTHBHOCTH. IIMKIBI  COJHEYHOM
AaKTUBHOCTH, NPU3HAKH YCHICHHS COJHEYHONW aKTHUBHOCTU M
npuuuHbl. CoNHEYHOE  W3My4YeHHe, COJIHEYHBIH  BeTep,
COJIHEYHO-3¢MHBIE CBsI3M. MarHuTHbIe IOJIS COHHHa U IIJIaHECT.
Ouenka Bo3pacta ConHua, 3emid M IulaHeT. [umoressl O
npoucxoxaenun ConHila W maHeT: runoresa Kanrta —
Jlammnmaca, rumote3a O.}O. IlImuara. Hama nmanera 3emis, ee
dbopma, xmMuyeckmii coctaB. MarHutocdepa  3emiw,
CTPYKTypa MarHUTHOTO ITOJIsl, IBMXKEHHUSI MATHUTHBIX TIOJIFOCOB.
BuyTpennue 000104kH 3eMIM M METOMABl HCCIIEIOBAaHHSA €¢
ryOouH  (celicMopasBenka). ONEKTpUYecKoe Tojie 3eMIIH,
3JIEKTPOMAarHUTHBIE BpAILCHUS B SOpe 3€MJIM U IPOLECCH Ha
MOBEPXHOCTU. 3E€MHAas KOpa M €€ DBOJIOIHS (TeoorhuyecKas
uctopusi); JlutochepHble IIUTHI, IUIABAIONIME HA BEpXHEH
MaHTUU — acTeHocepe, OxeaHnveckass U KOHTHHEHTAJIbHAs
3eMHasg KOpa, CBA3b €€ 3BOJIIOIMK C JIBOJIOLHUEHN XHBOIO Ha
Hed. Ilpoumeccsl caMoopraHu3aluu B TOPHBIX I[OPOJAXx.
IIponeccer B manamadrHol cdepe. M3myuenue 3emnm Kak
HAarpeToro Tena. OHTPONUIHBIN Oananc 3emiu.
PagnoakTrBHOCTE Kak (hakTop TEIIOBOrO OanaHca 3eMIIH.
Bo3znukHOBeHHe okeaHoB u aTMocdepsl. IIpoueccs! B okeane u
aTMocdepe Ha rpaHu xaoca u nopsiaka. Atmocdepa 3emiu, ee
CTPYKTypa, XMUMHUYECKUH cocTaB. [IpoxokIeHHEe COJIHEYHOIo
cBeta 4epe3 armochepy . O30HOBBIA CJIOH M TIPUYHMHBI €rO0
n3MeHenus. Kimmar 3emum, ompenenseMblii  mpoleccamMmu
TerI000MeHa, BJIArooOMEeHa W LHUPKYJSIUUK  aTMOC(EpBl.
I'unpocdepa 3emnu, Boja u ku3Hb. DpakTanbHas TeOMETPHS
npupoabl. Bo3HMkHOBeHHe  Ouocdepsl Kak — pe3ysbTar
TEOJIOTHYECKON IBOJIIOIUH 3EMIIH.

5.3

buonornueckuit
SBOIIOLMOHN3M.

DBOJTIOIHS, ee aTpuOyTHI: CaMOTIPOU3BOILHOCTD,
HEoOpaTHUMOCTbh, HANPABICHHOCTb. brolorndeckast 3BOJIOIKS.
DBOJIFOLIMOHHAS KOHIIECTITUS Jlamapxka. JapBuHu3M.
Canpranmonu3m.  CHHTETHYECKas  TEOpPHS  DBOJIOIUU.
MonexkynapHast ~ 3Bomonms.  ['eHodoHn. — DrmemeHTapHas
SBOJIIOLIMOHHAS CTPYKTypa — TMOMYJANUA. JIEMEHTapHBIN
HACJICJICTBEHHBI ~ Marepual — TreHO(DOHA  MOIYJISALUY.
DJieMEHTapHOE SIBJICHUE JBOJIIOIUMH — W3MEHEHHE T'eHO(OHIa
TIOITYJIALIUH. 9HeMeHTapHBIe SBOJIFOIITUOHHBIC @aKTOpBIZ
MYTAIMOHHBIN TPOIECC, MOMYJISIMOHHBIC BOJHBI, H30JIAIUS,
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ectecTBeHHBIH 0TOOp. boppba 3a cymectBoBaHHe. DOpMBI
oTOopa: IBWXKYIINH, CTaOWIM3UPYIOMUH, IU3PYITHBHBIH.
Muxpossomonius. Makpoaposronud. J{uBeprexuus.

5.4

Ucrtopus xu3Hu Ha 3emiie u
METO/IbI HCCJIeI0BAHUS
JBOITOLINH.

VimeTh TOHATHA O TCOJNOTMYECKUX Jpax M MepHOjax.
Kpunro3oii, ¢anepo3oii. CBs3p TpaHHIl MEXIY 3paMu C
TEOJIOTHYECKUMHA W MAJCOHTOJOTHYECKUMU H3MEHCHHSIMH.
Hekotopsie BaXKHEHIIINE apoMopdo3bl: ¢dotocunTe3,
9YKapHUOTHI, MHOT'OKJICTOYHBIE, CKeJIeT. OcCHOBHBIE
TaKCOHOMUYECKHE TPYNIIBI PAacTeHWH W KUBOTHBIX W
MIOCJIEIOBATENIBHOCT  UX DBOJIIOIMU: - MOJUIFOCKH- PBIOBI-
3eMHOBOJIHBIC (aMpuOUM)- TpecMbIKaomuecs (penTUiInm)-
ITHIBI- MIIEKOITUTAIOIIHE- TOJIOCEMEHHBIE- TOKPHITOCEMEHHBIE-
nBetkoBeIe. [Ipokapuotsl. dumorenes. OHTOTeHE3. AganTarius.
Apomopdo3. Ilomstue o  dQuope, dayne. Meronabl
WCCJICIOBAaHUSl  DBOJIIOLUM:  ITAJCOHTONOTHS  (MCKOMaeMbIe
MIepexXOIHbIC bop™meI, MaJICOHTOJIOT HIECKHE PSLIB,
[TOCIIEZIOBATEIHHOCTD HCKOTIAeMBIX bopm). MeTtop
WCCIleIoBaHusl dBoMtonuu: Ouoreorpadus (comocraBieHue
BHJIOBOTO COCTaBa C HCTOpPUEH TEPPUTOPHUI, OCTPOBHBIC
GOpMBI, peNuKTBI). MeTOonBl WCCIEIOBAaHUS  SBOJIOINU:
MopdoJorudeckue MeETOAbl (YCTAaHOBICHUE CBS3H MEXKIY
CXOJICTBOM CTPOCHHSI M POJCTBOM CPaBHHBaeMbIX (OpM,
PYAMMEHTAapHbIE OpTaHbl, aTaBU3MbI). MeTOIbl HCCIeIOBAaHMS
SBOJIIOIMU:  OMOPHOJIOTHMYECKHE  METOABl  (3apOJBIIIEBOC
CXOZICTBO, MPHHIIUI PEKAUTYJISANNN). METOabl MCCIIeTIOBAHMS
SBOJIIOLMH: TEHETHYECKHE METOJbl, METOJbl OHOXMMHUH U
MOJIEKYJISIpHOH ~ OHMONIOTMH,  METOABl  MOJEIMPOBAHMS,
9KOJIOTUYECKHE METOIBL.

5.5

I'eneTnka 1 3BOTIOLIMS.

l'eneruka. T'en. Amnens. Xpomocomsl. ['enom. I'eHortum.
deHoTHII. CaoiicTBa TE€HETUYECKOr0o Marepuana:
JIUCKPETHOCTh, HETPEPHIBHOCTh, JTMHEHMHOCTh, OTHOCUTEIIbHAS
CTaOMIILHOCTD. M3MeHYHNBOCTb: Hacyemyemas
(reHOTHITIECKas, MyTaIlMOHHAS). M3MeHYNBOCTE:
HeHacleayeMas (dbeHOTHTIIIIUECKAS, MonM(UKAIMOHHAS).
Myrarennele  ¢aktopbl. [IpuumHbsl  Mytanmii. CBoiicTBa
myTtanuil. Ponp MyTanuii B 3BOJIIOLIMOHHOM  HOPOLECCE.
[TonynauroHHass TreHeTHKa. |'€HEeTUYEeCKHue XapaKTepUCTUKU
MIOMYJISIIMY; HACJIEICTBEHHAS TE€TEPOTCHHOCTh. | eHeTHuecKue
XapPAKTEPUCTUKU  TOMYJIAIMNA: BHYTPEHHEE T'E€HETHYECKOE
€OUHCTBO. ['eHeTHYecKHe  XapakTEPUCTUKU  MOMYJISLUU:
JTUHAMAYECKOE PABHOBECHE OTAEIBHBIX TEHOTHUIIOB.

Pa3znen 6 buocdepa u
4eJI0BEK

Okocucrembl. brocdepa. Yenosexk B Ouocdepe. I'modanbHbIH
9KOJIOTHYECKHI KPHU3HC.

6.1

OKOCUCTEMEL.

IlonstTe osKocucTeMbl. OJIEeMEHTHl JKOocucTeM (Ouoror,
ouorneHo3). buornveckas cTpykTypa 3KOCHCTEM: MPOIYIECHTHI,
KOHCYMEHTBI, PEAYLEHTbl. Buabsl IPUPOAHBIX 3KOCUCTEM
(o3epo, nec, mycThIHS, TyHApA, OKeaH, Ouocdepa). [lumensie
(Tpodmueckue) Lenu, MUpaMHUIbl. JHEPreTHUYECKUE MOTOKH B
sKocucTemax, npaBwio  10%Dkonorndeckne  (QaxKTOphL:
ouornyeckne u alOuotuueckue (HaKTOPHI, AHTPOINOTCHHBIE
¢dakTopsl @OpMBI OMOTHUECKMX OTHOLICHUH (XUIIHUK-KEPTBA,
napasutu3M, Hedtpamusm). [Ipenenst TonepantHocTH. Cpena
00OMTaHHUS U DKOJIOTHYECKAs HUIIIA.

6.2

Buocepa.

buocdepa. BemectBo:  kumBOe, KOCHOE, OHOTEHHOE.
leoxumuueckne (QyHKIMK JKMBOTO BEIIECTBA: - Tra3oBasl -
KOHIICHTPAI[MOHHAsA-  JECTPYKTHBHAs-  CPeao00pa3yrolas-
SHEepreTHueckas. broreHHas Murpaiyis aTOMOB XHMHYECKHX




HanmeHnoBanue pa3aeia

Conep:xanue

n/n JMCHUIJIMHBI
JJIEMEHTOB.  buoreoxmmuyeckue  NPUHLOUNBI  MHTPALUH:
CTpeMJICHHEe K MaKCHMyMy NpOsBICHHA. broreoxmMudeckue
MIPUHIUIIEL MHUTPAIUA: SBOJIONHS BUAOB, YBEIWYHBAIOIIAX
OMOreHHy0 MHTpaluioo. BiusHue KocMuuYecKuX (akTopoB Ha
omocdepy: pamuaMoHHBIA (OH, MarHWTHOE moise, (HOHOBOE
M3ITyYeHHe, COTHEYHO-36MHBIE CBSI3U (TeIMOONOIIOT ).

6.3 | Yenosek B Ouocgepe. Amntponorene3. [laneontonorus. [lpumaTsl. AHTPOTOUIBL.
UYenosex ymensiii(Homo habilis), YenoBex mnpsMoOXOAsIIuii
(Homo erectus), Yemoex pasymubiii (Homo sapiens),
Heanpepraneiel. Anprpyn3m. HeonmmTudeckas peBOIONUS.
OKOJIOTUYECKHE TIOCIEACTBUS HEOIUTUYECKOW PpEBOJIOLUH.
KosBomronmsi.  Dkojormueckuit craryc denmoBeka. Pacel u
pacoreHe3. Bo3MokHbIE IyTH SBOJIOLUMU 4YeJIOBeKa. Poib
COLMAIIBHBIX U OMOJOTUYECKUX IBOJIOIMOHHBIX (JaKTOPOB.

6.4 | ['moOanbHBIN SKONOTHUECKUH | 3arps3HEHHE  OKpYKalolmed  cpelbl (MHrpenueHTHoe,

KpH3HC. (msnueckoe, OeCTpyKTHBHOE). MHIWKATOpH TrI00abHOTO
AKOJIOTHYECKOTO KPU3HCA: - MTAPHUKOBBIN AP (HEKT- HCTOIIECHUE
030HOBOTO CJIOS- JeTpajalusl JIECHBIX, 3€MEIbHBIX, BOJTHBIX
pecypcoB- cHmxeHne OmopazHooOpaszus. [lonarue HOOChHEpHI
KaK 3Tana pas3BUTHSA OHOchepsl IpU Pa3yMHOM PETyIHPOBAHUU
OTHOLIEHUH YEJIOBEKAa W NPUPOABI YCTOMYMBOE pa3BUTHE Kak
KOMITPOMHUCC MEXTY CTpeMJICHUEM YyeJl0BeuecTBa
YAOBIETBOPATh CBOM IMOTPEOHOCTH W  HEOOXOIMMOCTHIO
coxpaHeHus1 Onocdeps! U OYAYIIHX TOKOJICHHN.

Temvl npaxmuyecKux/cemMunapCeKux 3aHamutl

1 Hayxka kax npouecc Hayka kxak mnpouecc noszHanus. Hayusslii Merox. Hayka B
no3Hanusl. Jloruka u CHUCTEME COBPEMEHHOU KynbTyphl. JIOrHMKa M 3aKOHOMEPHOCTHU
3aKOHOMEPHOCTH Pa3BUTHUSA Pa3BUTHS HAYKH Ha TIPUMEPE ECTECTBEHHBIX HAYK.

HayKH.

2 Pas3Butue HayuHo- CraHoBneHHWE U Pa3BUTHE HAYYHOH palUUOHAIBHOCTH B
HCCIEA0BATEIbCKUX Hpesneit ['penuun. OBontonus Hayku B CpellHUE BEKa U B MOXY
MpOTrpaMM M KapTHH MHPA. Bospoxenus. EctecTBeHHO-HaYYHbBIE KAPTHHBI MHPA.

3 Konnenuuu npoctpancta u | Kpusuc  knaccuueckoit ¢u3ukun B koHIe 19 Beka U
BpPEMEHH B COBPEMEHHOM BosHWKHOBeHHe CTO. DBomronus  ecTecCTBEHHOHAYYHBIX
€CTECTBO3HAHUM. MIPOCTPAHCTBEHHO - BPEMEHHBIX TMPEJACTaBICHHHA O MUpe.

IlpoctpancTBO W BpeMs B CBET€ CHENUAIbHOM TEOpUH
oTHOcHuTenbHOCTH A. DitHmTeitHa. EArHCTBO 1 MHOTOOOpa3ue
CBOWCTB MTPOCTPAHCTBA M BPEMEHH.

4 Meramup: cOBpeMEHHbIE Teopernueckre TNpencTaBIeHUss 00 DSBOJIOLNUHM 3Be3], HX
acTpo(u3uvecKue u BO3HUKHOBEHHH, pa3BUTHHI 17§ rudeny. PazButne
KOCMOIIOTUYECKHE npencraBieHnii o BcemenHoi. KocMmosormueckne KOHIIETIIIUN
KOHIIETIIIHNH. sBomouun  Bcenennoil. Mogens  bosbemioro  B3peiBa.

AHTPONHBIN TPUHIHII.

5 Konnemnmmmn KkBaHTOBOM Poxnenne w©  pa3BUTHME  TPEACTABICHUH O  KBaHTax.

MEXaHHKH. KoprmyckynspHO-BOTHOBOHM Iyann3M B COBPEMEHHOW (QU3UKE.
Konuenmyn KBaHTOBOM MEXaHWKH M KBAHTOBO - MEXaHHUYECKast
KapTHHAa MUpa. ODIEMEHTapHbIE 4YacTUIBl KaK TIIyOHMHHBIN
YPOBEHBb OpraHU3alui MATEPHH.

6 OBOJIOLUOHHO- OT TepMOJIMHAMUKHU M CTATUCTHYECKON (PH3UKH K CHHEPTETHKE.
CHUHepreTHyecKas CunepreTnka Kak HOBOe MupomnoHUMaHue. CHHepreTnieckas
napajgurma. HaydHO —  HCCleJoBarenbcKass  mporpamma.  OCHOBBI

CUCTCMHOI'0O moAaxoaa: OIpCACICHHUEC U BaKHCHIIIME THIIBI
CHUCTEM. Hpoueccm caMoopraHum3anuu u BaKHEHIIIE ITOHATHUS
CUHCPI'CTHUKH. HpI/IJ]O)KeHI/IH CUHCPICTUKHW B  Pa3IMYHBIX
00JIaCTSIX €CTECTBO3HAHHUS.

Tembl 1ab0pamoprvix 3auamuil (He npedycMompeHtvl)




Ne HaumeHoBaHue pa3aesa

Conep:xanue
n/n JTHUCIHUILIAHBI

5 IlepeuyeHb y4yeOHO-METOAUYECKOr0 oOecmeyeHHUs] I CAMOCTOAITEJIbHOW PadoThl
o0yyarommxcsi o JMCHUIJIMHE

1. [llep6akoBa, H.A. buonoruveckas kapruHa mupa: merona. nmocooue / H.A. Illepbakosa. -
Benoso: BU® KemI'V, 2008.— 52 c.

2. lllep6akoBa, H.A. Hayka. Hayunsiii meton. Mictopusi ecTecTBO3HAHUS: METOJI. TTocooue /
H.A. Illep6akoBa. - benoso: BU® KemI'V, 2008. — 60 c.

3. lllep6akoBa, H.A. Kounenuuu coBpeMeHHOTO ectecTBo3HaHUs. COOPHUK TECTOBBIX
marepuaioB: MeTo. mocooue / H.A. Illepbakona. - benoso: BU® KemI'V, 2007.— Y. 2. - 28 c.

4. lllep6axoBa, H.A. KoHmenuuu COBPEeMEHHOTO ecTeCTBO3HaHUA. KOHTpPOIBHO-
U3MepUTeNbHbIe MaTepuaibsl: Meto. nmocooue / H.A. Illepbakosa. - benoso: BU® KemI'Y, 2009. —
Y.1l.-52c.

5. IllepbakoBa, H.A. Konmenuuu COBpeMEHHOTO ecTecTBO3HaHUS. KOHTpOIBHO-
U3MepUTeNlbHbIe MaTepuanbl: MeTo. nocodue / H.A. lllepOakoBa. - benoso: BU® KemI['Y, 2009. —
Y.2.-56c.

6. llepOakoBa, H.A. ®usnueckas kaptuHa Mupa: Mmeroi. nmocodue / H.A. Ilepbakosa. -
benoso: BUD KemI'VY, 2009.— 60 c.

7. llep6akoBa, H.A. Bapuantsl 3amanuii KOHTPOJIBHOW paboTe MO y4ueOHOW AUCIUIUIMHE
«KoHnenuum coBpeMEHHOTO €CTECTBO3ZHAHMS» I CTYIEHTOB 3a04YHON ()OpMBI OOy4eHHUs /COCT.
H.A. Illep6akoBa.- benoBo: benosckuit uncturyr (¢punman) KemepoBcKoro rocynapcTBEHHOTO
yHuBepcuteta, 2008. — 52 c.

8. Llepbakora, H.A. KocMonornueckne m KOCMOTOHHYECKHE KOHIICTILUU: METOJUYECKOE
nocobue 1o auctuiuimae «KoHmenun coBpeMeHHoro ecrectBo3HaHus» / coct. Illepbakosa H.A..-
benoso: benosckuit nncTuTyT (nnman) Kemeposckoro rocygapcTBeHHOro ynusepcureta, 2008. 36
C.

9. lep6akoBa, H.A. MeTtoanueckue ykazaHusi IO BBIMOJHEHUIO KOHTPOJIBbHOH paboTe 1o
yuebHoW nucuuiuiiHe «KOHUEeNnIMu COBPEMEHHOrO0 €CTECTBO3HAHUSA» Ul CTYACHTOB 3a0YHOU
dbopmel 00yuenus /coct. H.A. lllep6akoBa.- benoBo: benosckuit uncturyt (punuan) Kemeposckoro
rocynapcTBeHHoOro ynusepcurera, 2008. - 36c¢.

10. Hlep6axoBa, H.A. Ilmanel cemuHapckux 3aHATUH 1o aucuuiuinHe «KoHuenuuu
COBPEMEHHOTO €CTECTBO3HAHUS» JUIsl CTYJICHTOB O4YHOM (QopMbl 00yueHus crneruaibHocT 080502
«OKOHOMMKa M yIpaBleHHe Ha mnpeanpustum»:. Meronndeckoe mocobue / H.A. IllepbOakosa. -
benoso: benosckuii nucrtutyt (unuan) KemepoBckoro rocynapcrseHHoro ynusepcurera, 2008. -
48c.

11. Hlep6axoa, H.A. PabGouass Tterpams crynenta mo aucuurmimHe «Kormenuu
coBpeMeHHOro ectectBozHanus» /Coct. H.A. Illep6akoBa. - benoso: benoBckuit HHCTUTYT ((unman)
KemepoBckoro rocygapctseHHoro ynusepcurera, 2008. - 48c.

12. Illep6akoBa, H.A. TonkoBelii cioBapb: oT A 10 M: meroauyeckoe Mocobue 10
nucturnae «KoHnenuu coBpeMeHHoOro ectectBo3Hanus» / coct. H.A. IllepGakoBa.- benoBo:
Bbenosckuit unctutyT (hunman) KemepoBckoro rocynapcTBeHHOro ynusepeutera, 2006. - 52c¢.

13. IllepOakoBa, H.A. TonkoBberii crmoBapb: or H mo SI: merogmdeckoe mocobue 1o
mucuuruinHe «KoHuenuuu coBpeMeHHoro ectectBo3Hanus» / coct. H.A. Illep6akosa.- benoso:
benosckuit uncruryt (punuan) KemepoBckoro rocynapcTtBeHHOro ynusepcuteta, 2006. - 44c.

14. Komnexkuust Hay4HO-TIONYJISIPHBIX BUICO(MMIBMOB Ha JTOCTYIHBIX 00pa30BaTEbHBIX

pecypcax.



6 @oHA OHEHOYHBIX CPeACTB [JIs1 IPOBeJeHUs] NPOMEKYTOYHOH aTTecTanuu
o0y4yawummxcs N0 AMCHUILIHHE

6.1 IlacopT (pOoH/IA OLIEHOYHBIX CPEICTB MO AUCHHUIIUHE

Ne | Kontpomupyemsie  pasmenst  (temsl) | Kog HauMEHOBaHUE OILIEHOYHOTO
/0 | TUCUUIUIAHBL KOHTPOJIUPYEMOH | cpelcTBa
(pe3ynbTaThl MO pa3zenam) KOMIIETEHIINU
(vm e€ gacth)
1. | Pazgen 1 DBomtorus HAYYHOTO METOAA U OK-1 Tect, ycTHBIA ompoc, 3K3aMeH,
€CTECTBEHHOHAYYHOI KapTUHBI MUDPA. KOHTpOJIbHAs paboTa.
2. Pazmen 2 IIpoctpancTBO,  Bpems, OK-1 Tect, yCTHBIM OIpoOC, DK3aMEH,
CUMMETpHSL. KOHTpOJIbHAs paboTa.
3. | Pazmen 3 CrpyKkTypHBICE YPOBHH U OK-1 Tect, ycTHBIA oOmpoc, 3K3aMeH,
CHCTEMHasl OpraHu3alus MaTepui. KOHTpOJIbHAs paboTa.
4. Pazgen 4 Ilopsimok u Oecropsiiok B OK-1 Tect, yCTHBIM oOIpoOC, HK3aMEH,
TIPUPOJIE. KOHTpPOJIbHAs paboTa.
5. Paznen 5 DBOJIIOIIMOHHOE OK-1 Tect, ycTHBIA oOmpoc, 3K3aMeH,
€CTECTBO3HAHHE. KOHTpOJIbHAs pabora.
6. Paznen 6 buocdepa u yenopek. OK-1 Tect, yCTHBI ONPOC, 3K3aMEH,
KOHTpOJIbHAS paboTa.

6.2 TunoBbie KOHTPOJIbHBIC 3aIaHUS WX UHBIC MaTEPUAJIbI

6.2.1 DK3amen

a) THUIIOBBIC BOIPOCHI - 0Opa3ell
1. EcrecTBeHHOHay4YHasi U TYMaHUTapHas KyJIbTYpbl MUpA.
. Hatypdunocodckas u HaydHast KapTUHBI MUPA.
. [IpuHIUITBI CUMMETPHUH, 3aKOHBI COXPaHEHUSI.
. DBOJIIOIMS IPE/ICTABIEHUN O IPOCTPAHCTBE U BPEMEHHU.
. CneruanbpHasi TeOpUs OTHOCUTEIILHOCTH.
. O61mas Teopusi OTHOCUTEIHHOCTH.
. Bcenennast B pa3HbIX MaciiTabax: MUKpPO-, MaKpO-, METaMHUPBI.
. CuctemMHble YPOBHHM OpPraHU3alMA MATEPUU.
9. CTpyKTYypbl MUKPOMHMpA.
10. X¥MUYECKHE CUCTEMEL.
11. IlnHamMuyecKkue u CTaTUCTUYECKHE 3aKOHOMEPHOCTH B MPUPOJE.
12. KoHnemuyu KBaHTOBOM MEXaHHUKH.
13. IlpuHuun Bo3pacTaHusi SHTPOIHH.
14. 3axkoHOMEepHOCTH caMoopraHu3anuy. [I[puHIKI YHUBEPCAIBHOTO 3BOJIIOIIMOHU3MA.
15. Kocmomnorusi, o01iasi KOCMOTOHMSI, MPOUCcXoxkaeHHne COTHEUHON CUCTEMBI.
16. I'eonorudeckast 3BOJIIOLHA.
17. Uctopust kxu3HU HA 3eMJIe U METO/IbI UCCIICIOBAHMS DBOJIIOIIIH.
18. DBomIONUS JKUBBIX CHCTEM.
19. buocdepa. Yenorek B Ouocdepe.
20. I'mo0GanbHbIM AKOJOTHYECKUI KPU3HUC.

0 3N L K~ W

0) KpuUTEepUH OLCHUBAHUS KOMIIETEHLIUH (Pe3yIbTaTOB)

Kputepusimu OIeHKH pe3ysbTaTOB M3YyUEHHsS Y4eOHOTO Marepuajia TUCIUIUIMHBI CTYICHTOM
SIBIISTFOTCSL:

- YPOBEHb OCBOEHUS y4eOHOTO MaTepuana,

- YMEHHUE MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MPH BBIMOJIHEHUH 33JaHUN CaMOCTOSTEbHOM
paboThI;



- TOJTHOTA O0Iey4eOHBIX MPEICTABICHUH, 3HAHUI U YMEHHI 110 N3y4aeMOl TeMe;

- 000CHOBaHHOCTb U YETKOCTb U3JI0KEHUSI OTBETA Ha MOCTABJIEHHBIN BOIIPOC.

DK3aMeH MOXET MPOBOIUTHCS Kak B (JOpME OTBETA HA BOMPOCHI SK3aMEHAIIMOHHBIX OMIIETOB,
TaK U B pOpMe TeCTUPOBAHUSA. DK3aMEHALMOHHBIN OMJIET COAEP KUT J1Ba BONPOCA. Y CTHBIA OTBET Ha
BOIIPOCHI OMJIETa OIIEHUBACTCA O CIEAYIOLUINM KPUTEPHUSIM:

Onenka JlaH TOJMHBIM, pa3sBEepPHYTBIM OTBET HA IIOCTaBIEHHBIM BOIPOC, IIOKA3aHJ|
«OTJIMYHO»  |COBOKYIHOCTh OCO3HAaHHBIX 3HAaHUM MO JUCLUIUIMHE, JI0KA3aTEIbHO PACKPBITHI
OCHOBHBIE II0JIO’KEHUSI BOIIPOCOB; B OTBETE IPOCIIECKMBACTCS YETKasi CTPYKTYypa,
ITOrMYecKasl IOCJIEIOBAaTEIbHOCTh, OTPAXKaKIlasg CYIHOCTb PAaCKpPbIBAEMBIX
MOHITHIA, TEOpUH, SBICHUH. 3HAHWUE TO MPEAMETY ACMOHCTpHpYyeTcs Ha (oHE
[MOHUMAHUS €ro B CUCTEME JaHHON HayKH M MEXIMCLUIUIMHAPHBIX cBsi3el. OTBeT
M3JI05KEH JIMTEPATYPHBIM SI3bIKOM C UCIIOJIb30BaHUEM COBPEMEHHOMN TEPMHUHOJIOTUU
M0 JUCHUILUIMHE. MOryT OBbITh NOMYIIEHbl HEIOYEThl B OMPEIEICHUM IMOHSITHIA,
MCIIPABJICHHBIE CTYJIEHTOM CaMOCTOSITEILHO B IPOIIECCE OTBETA.

OreHka /laH moJIHBINA, pa3BEpHYTHIM OTBET Ha IOCTABJICHHBINM BOIPOC, MOKA3aHO YMEHHUE
(XOpOILO»  [BBIACJIUTH  CYLIECTBEHHbIE M  HECYILECTBEHHbIE  IPU3HAKW, [PUYMHHOA
ClelCTBEHHblE CBA3U. (OTBET YETKO CTPYKTYPUPOBAH, JIOTMYEH, M3JI0KEH
ITUTEPAaTypHBbIM SA3BIKOM C HCIOJIb30BAHUEM COBPEMEHHOM TEPMHUHOJOTUHU IIO
mUCIUIUIMHE. MOryT OBITh JOMYIIEHBl 2-3 HETOYHOCTH WM HE3HAYUTENIbHbIC
OIIMOKH, MCTIPABJICHHBIE CTYJICHTOM C MTOMOIIBIO MTPETI0IaBaTellsl.

Onenka Jlan HEIOCTaTOYHO IOJHBIM W HEAOCTAaTOYHO pa3BepHYThHIM oTBeT. Jlormka u
«(YZIOBJIETBOP [IOCJIEIOBATEIbHOCTh M3JIOKEHUSI MMEIOT HapyuleHus. JlomymieHsl omuOKu B
UTEIIbHO PACKpBITUM  TOHATHH, ymnoTpebieHun TepMuHOB. CTyaeHT He CHocoOeH

CAMOCTOATCIIBHO BBIACIINTE CYIICCTBCHHBIC MW HCECYHICCTBCHHBLIC IIPU3HAKU U
IPUYMHHO-CJICICTBEHHbIE CBSI3M. B 0TBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE
PAcKpBITh 3HAUYEeHHE OOOOILICHHBIX 3HAHWH HE TOKazaHo. PedeBoe odopmiieHue]
TpeOyeT NONpaBoOK, KOPPEKLUH.

OrneHka OTBeT mpeacTaBisieT coO0M pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU OIIMOKaMU
«HeynoBIeTBoIo Bompocy. IIpucyTcTByrOT (pparMeHTapHOCTb, HEJIOTMYHOCTb H3JI0KEHUS.
puTesnbHO»  [CTyIEHT HE OCO3HAaeT CBA3b OOCYX/JIaeMOro BoIlpoca o Ouiery ¢ ApyruMu
00BEKTaMU  JUCHMIUIMHBL.  OTCYTCTBYIOT  BBIBOJBI,  KOHKpETH3alUs H
NTOKA3aTCJIIbHOCTh U3JIOXKCHUA. Peun HErpaMoTHad, TCPMHUHOJIOTHUA MO0 AWCHUIIIAHC
He ucrosib3yercs. JlonoJHUTEIbHbIE U YTOUHSIOIME BOMPOCH NMPENoaaBarTens He
[IPUBOJAT K KOPPEKIUH OTBETA CTYACHTA.

Tectbl pa3zpaboTaHbl MO YeThIpeM BapuaHTam, coaepkar mo 20 3amanuil. OneHHBaHHE
MIOJTHOTHI ¥ TIPABHJIFHOCTH BBITIOJTHEHUS TECTOB:

85% u Gonee (OT 26 BepHBIX O0TBETOB U3 30) — OTINYHO;

75-84% (23-25) — xoporio;

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

64% u Hke (19 1 MeHee) — HEYJIOBJIETBOPUTEIHHO.

B) OIMMCAHUC IIKAJIbl OLICHUBAHUS OTBETOB CTYJICHTOB HA 3a4YC€TaX:
3HaHMA CTYACHTOB Ha 3K3aMCHE€ OLCHHBAIOTCA IIO ‘—IeTI)IpeX6aJ'IJ'H)HOI\/II IKajJI€ IMpUu YCTHOM
OTBCTEC, 11O CTOOAJIBHOM IIKaje — IpU KOMIIBIOTCPHOM TCCTUPOBAHHU.

6.2.2 Tecr

a) THUIIOBBIE TECTOBBIE 3aaHus (0Opa3er)
Tect 1
3ananue 1. B Mmexanuueckoil kKapThHe MUpPa pacCMaTPUBAIOT. . .
1. rpaBUTallMOHHOE U 3JEKTPOMArHUTHOE B3aUMOAEUCTBUS. 2. TATOTEHUE, SJIEKTPOMArHUTHOE U



cmaboe B3aMMOJCHCTBUS. 3. TPaBUTANMOHHOE, DJIEKTPOMArHUTHOE M CHUJIBHOE B3aUMOACHCTBHS. 4.
€MHCTBEHHBIN TUII B3aUMOJCHCTBHS — TATOTEHUE.

3aganue 2. (Heckoibko otrBeToB). CornacHo yrtBepxkaeHusM M. HproToHa, mpocTpaHCTBO
ObiBaeT: 1. HEOHOPOAHO M AHU3OTPOIIHO. 2. TOJBKO OTHOCUTENBHOE M €ro CBOMCTBA 3aBUCAT OT
HaJIU4Msl WM OTCYTCTBUSL B HEM MaTepUalIbHBIX OOBEKTOB. 3. OAHOPOJHO M H30TPOMHO. 4.
a0COIOTHO K YyeMy Obl TO HU OBLIO BHEIIHEMY, OCTaETCs BCETAa OJIMHAKOBBIM M HETIOABH)KHBIM.

3ananue 3. OCOOCHHBII COCTaB COBPEMEHHOM aTMoc(epsl 3eMild, B OTJIMYHE OT APYTHX IJIAHET
3€MHOMU TPYIIIbI, 00YCIOBJIEH. ..

1. paccrostnuem 3emnu ot ConHua. 2. XUMHUYECKMM CTPOCHHUEM IUIAHETHI. 3. AESTEIbHOCTBHIO
JKUBBIX OPraHU3MOB. 4. F€0JIOTUYECKIM CTPOCHUEM IUIaHETHI.

3ananue 4. CiocoboM CyIIeCTBOBaHUSI MATEPUU SIBIISETCA ...

1. BeulecTBEHHBbIE YACTUIBI M (U3MYECKUE TOJs. 2. [BIKEHHUE W B3auMojeicTBue. 3.
IPOCTPAHCTBO U BpeMs. 4. HH(POpMaIUsI U CO3HAHUE.

3aganue 5. Bcesdkuil mporecc U3MEHEHHs, BCSIKOE B3aUMOJICHCTBUE, pPAa3BEpThHIBAIOLIEECS B
IIPOCTPAHCTBE U BO BPEMEHU, HA3bIBAETCA ...

1. nmpeBpainieHreM. 2. IepeMeHOM. 3. TBIKCHUEM. 4. TIEPEMEIICHUEM.

Tect 2

1.5IBnsieTcs M CHUCTEMAaTU3UPOBAHHOCTh MH(OPMALIMKU XapaKTEPHBIM MPU3HAKOM HAYYHOTO
3HaHUA?

1.J1a

2.Hert

3. BepHo u T0, 1 apyroe

2. Kak Ha3pIBaeTCsi METOJ| SMIHUPUUYECKOTO IMO3HAHMS, MPU KOTOPOM H3ydaeMoe SIBJICHUE
CTaBUTCS B 0cOOBbIe, crieu(pUIeCcCKUe U BApbUPYEMBIC YCIOBUS?

1. u3mepenue

2. SKCTIEPUMEHT

3. HaOmoaeHNE

4. npyroe

3. V3MeHeHHne KOIMYeCTBa ABUKEHUS MPOMOPLUUOHATIBHO MPHUIIOKEHHOW JBWXKYIIEH CUJe U
MIPOUCXOAUT IO HANPABIECHUIO TOM MPSAMOMH, 10 KOTOPOU 3Ta cuia JaeictyeT. Kak Ha3pIBaeTcst 3TOT
3aK0H?
. BTopo# 3akoH HeroToHa
. 3aKOH UHEPIINH
. IPUHIUIT OTHOCUTEITBHOCTH
. 3aKOH BCEMUPHOTO TATOTECHUSI

4. HeroToH mucan: «AOGCONIOTHOE UCTHHHOE WJIM MaTeMaTHYeCKOe BpeMs caMo Mo cebe U B
CUJIy CBOEM BHYTPEHHEW MPUPOBI TEYET OJUHAKOBO, O€30THOCUTEIHFHO K YeMYy-JIM0O BHEITHEMY U
WHAYe 30BETCS JUIUTENbHOCTHIO...» Mmeer nmu abcomroTHOE BpeMsl OTHOIIEHHWE K KaKUM-JIHOO
coOBITHSIM?

1.J1a

2.Hert

3. BepHo u T0, 1 apyroe

5. Kakoe 3HadueHHE i1 CTAHOBJICHHS KJIACCHUECKON MEXaHHKH HMMEJIO HCIIOJIh30BaHUE
muddepeHIaTFHOTO U MHTETPATBHOTO UCUUCIICHHH, anmapaTta MaTeMaTHYeCcKOro anamm3a’?

1. OHO MO3BOJISIIO JIETYE MPOU3BOAUTH BHIYUCIICHHS

2. OHO TO3BOJIUJIO Pa3BUTh 3aKOHBI HhIOTOHA 10 YPOBHS PyHIaMEHTAILHON HAYIHOH TeOpHH

3. He UMeeT 3HAUECHUS

4. npyroe

6. [IpumeHsieTcst 1M KBAaHTOBAask MEXaHMKA JIJIs1 ONTMCAHUS MAaKPOCKOITUYECKUX SIBIICHUI?

1.J1a

2.Her

AW N —

0) KpHUTEepUU OLIEHUBAHUS KOMIETEHUUH (pe3yIbTaToOB)



TectupoBanme CTyIEHTOB MPOBOJUTCS Kak B OOy4alolmeM peXHnMe, TaKk U B PEXKHUME
CaMOKOHTPOJIsI. TecToBBIC 3alaHMsl — 3aYETHBIM TECT MO KaxaoMmy monynio. IlepBeiii Mmoxyns — 1
pasnen, BTopoi moaynb — 2, 3,4 pa3nensl, TpeTud Moayib — 5,6 pa3nensl. BeinonHenue 3ananuii
KOHTPOJIMPYETCS MPEnoJiaBaTesieM MPH MOMOILIM KOHTPOJUPYIOMIEH TECTHPYIOIIEH MPOrpaMMbl U
orieHuBaroTCs 1o mkaine ot 0 go 100 6amnos.

B) OIMUCaHUC MIKAJIbl OLICHUBAHUA

Tect cumraercs TPOUACHHBIM, €CITU OOYYArOIIMICS MONXy4aeT pe3yiabTaT He MeHee 75 %
MPOLIEHTOB.

6.2.3 Bomnpochl /1Jisl yCTHOT0 OIpoca

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

1. Kakas Hayka J€XUT B OCHOBE €CTECTBEHHOHAaydyHOro mnoaxojga u modyemy? Kak
MEHSJIOCh TPEJICTABIIEHHE O €€ POJUM B ecTecTBO3HAHMM? YUTo mnoHUMaeTcs moA "TOYHBIM
ecrecTBo3HaHueM"?

2. Uem otnmuvaercs moaxon Hayku HoBoro Bpemenu ot Hatypdriocodekoro ? Kakue
Tpamgunuy Hayku XV11 Beka COXpaHWIHMCH O HAIIMX JHEW W KaKOBO OTHOIICHUE K HUM B Pa3HBIX
HAy4YHBIX 001acTAX.?

3. B uem 3HayeHuMe M colep)KaHME Iepexoda OT TEOLEHTPUYECKOM K
reJIMOLEHTPUYECcKOi cucteme mupa? Kakue HayyHble JaHHBIE CIIOCOOCTBOBAIIU 3TOMY?

4. Kakue mexaucuumiimHapHble HAYKW B €CTECTBO3HAHUU BaM u3BecTHBI? [locTpoiite
JIOTUYECKYIO CXEMY B3aMMOJECHCTBUS U UEPAPXUHU €CTECTBEHHBIX HaYK.

S. CocraBbTe cXeMy CTPYKTYpbl HayKU KaK CUCTEMbl 3HAHUI U IPOJAEMOHCTPUPYHUTE HA
HEH OTHOIIEHUS €CTECTBO3HAHMSI C OOILECTBOM, SKOHOMHUKOM, COLIMOJIOTHEH, MaTeMaTUKOH U IIp.

6. ITosicHuTE POJIE MaTEMATUKHU U MOJEIMPOBAHNS B €CTECTBO3HAHUH.

7. Kakue meroabl ecTecTBO3HAHMS SBIAIOTCS OOIIMMH JUIsl pa3sHbIX HAyK M Kakue
cnennuyecknmu’? IlosicHUTE OTHOIIECHHS €CTECTBO3HAHMSA K (PMIIOCO(UU U PEITUTHH.

8. [Tosicuute noHsTHE Hay4HOU peBotouuu. IIpuBennuTe npuMepsl HaydHOI PEBOTIOLIUN
B (hu3HKe.

9. [TosicHuTe cTUMynupyrolee BO3ACHCTBUE Ha €CTECTBO3HAHHME MOTpeOHOCTEH
TexHUKH. [IpuBeauTe npumepsl U3 00J1aCTH Pa3BUTHS XUMUU.

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

METOJIOJIOTUYECKUX IOAXOJ0B B pa3HbIX MpeIMETHBIX obOsactax. B dem ocobGeHHOCTH
IIPOUCXOMAIIEN ceiiuac HayYHOU PEeBOIOLUN?

11. Kakue HayuyHble OTKpBHITHS B OHOJIOTMM BBIBEJIM €€ Ha JIMIUPYIOIIEE MECTO B
COBpPEMEHHOM ecTecTBO3HaHMM? [losicHMTe, B 4YeM CyTb MPOTUBOPEUMS, CBSI3aHHOIO C
COIOCTAaBJICHUEM BTOPOTO Hayaja TEPMOJAMHAMHKUA U TEOPUM E€CTECTBEHHOIO OTOOpa, M KaK 3TO
IIPOTUBOPEYNE CHUMAETCH.

12. IlosicHuTe TOHATHE KapTHHBI MUpa W Hay4dyHOM InporpamMmsl. [IpuBennute nmpumepsl
HUCTOPUYECKON CMEHBI KapTUH MUpA.

0) KpHUTEpUU OLIEHUBAHUS KOMIETEHUUH (pe3yIbTaToB)
ITpon3BOAUTCS AKCIEPTHAsh OLIEHKA OTBETOB OOYYAIOMIMXCSl Ha COOTBETCTBHE pPE3yJIbTATOB
ocoeHuss OOII riaHupyeMbIM MOKa3aTessiM pe3yJbTaTOB 00yUeHHUS.

a) KpUTEpPUU OLIEHUBAHUS KOMIIETEHLUH (PE3yJIbTaTOB)

[IpousBoauTCs AKCHEpTHAs OLEHKAa OTBETOB OOYYarOMIMXCS Ha COOTBETCTBUE PE3YJbTAaTOB
ocsoerus OIIOIl mnanupyembIM MokazaTensM pe3ynbratoB oOydenus. Ot 100 no 80 OGamios
3aCIIy’)KUBaeT CTYJICHT, OOHApYXMBIIUH BCECTOPOHHEE, CHCTEMAaTHYeCKoe M TIIyOOKoe 3HaHue



y4eOHO-TIPOTPaMMHOI0 MaTepuaja, yMEHHE CBOOOIHO BBINONHATH 3aJaHMs, NPEIYyCMOTPEHHBIE
MPOTPaMMOii, YCBOMBIIHMI OCHOBHYIO JIUTEPATypy M 3HAKOMBIA C JOMOJHHUTEIBHON JUTEPATYpOH,
pEeKOMeHI0BaHHOH nporpamMmoii. Kak mpaBuiio, BEICTABISIETCS CTYACHTAM, YCBOUBIINM B3aHMOCBSI3b
OCHOBHBIX MOHSITHHA TUCHUIUIMHBI B MX 3HAYEHHU JUIsl puoOpeTraeMoil mpodeccuu, MpOosSBUBIINM
TBOPYECKHE CIIOCOOHOCTH B TOHMMAHUH, HM3JIOKEHHUH M HCIIOJIB30BAaHUU Y4E€OHO-TIPOTPaMMHOTO
MaTepuana;

- ot 79 no 60 6anmioB 3aciayXKUBaeT CTYACHT, OOHAPY>KUBIIUN MTOJTHBIC 3HAHUS Y4eOHO-
POrpaMMHOT0 MaTepHualia, YCHEHIHO BBIMOJIHSIOMIMKM MPEeIyCMOTPEHHbIE B MpOrpamMme 3aJaHus,
YCBOMBIINK OCHOBHYIO JINTEPATYPy, PEKOMEHAOBAaHHYIO B IporpamMe. Kak mpaBuiio, BEICTaBISAETCS
CTyJEHTaM, MOKa3aBIIMM CHUCTEMAaTUYECKUI XapakTep 3HAHUU MO JUCIMILIUHE U CIOCOOHBIM K HX
CaMOCTOSITEIbHOMY TIOTIOJIHEHHIO ¥ OOHOBJICHHIO B XOJ€ JajbHeWmeil ydeOHOW paboTel u
npodeccuoHaNbHOM e TeIbHOCTH;

- ouieHKH OT 59 10 40 GanoB 3aciIyXKMBAET CTYJIEHT, OOHAPYKUBIINK 3HAHUE YUEOHO-
pPOrpaMMHOr0 MaTepuaia B oObeMe, HeoOXOOuMOM MJis JAajbHeilield y4eObl W TNpeAcTOsIIeH
paboTtel TO mpodeccuu, CHIPaBIAIOUIMICA C BBIIOJHEHHEM 3aJaHHid, MPEeIyCMOTPEHHBIX
MPOTrpPaMMOi, 3HAKOMBIN C OCHOBHOM JIMTEPATypOr, peKOMEH10BaHHOM mporpamMmoii. Kak npasuiio,
BBICTABJIIETCS CTY/ICHTaM, JOMYCTUBIIMM HOTPEIIHOCTh B OTBETE Ha SK3aMEHE U MPH BBHIIOJHEHUU
9K3aMEHAIIMOHHBIX 3aJaHuil, HO 00Jaal0IUM HEOOXOJUMBIMU 3HAHUSIMH ISl UX YCTPaHEHUS MOJ
PYKOBOJCTBOM IpEToAaBaTes;

- oueHkd oT 39 no 0 OamIoB BBICTABISETCA CTYICHTY, OOHApyKUBIIEMY MpOOENbI B
3HAHUAX OCHOBHOTO Y4eOHO-IPOrpaMMHOI0 MaTepuaa, JOMyCTUBIIEMY MPUHIUIUAIbHBIE OMIUOKU
B BBITIOJIHEHUH IPEIYCMOTPEHHBIX MPOTPaMMON 3a1aHUH.

0) omucaHue IKaJlbl OICHUBAHUS
OuenuBanue npousBoautcs 1o 100-6amipHOM miKae.

6.2.3 KourposbHas padora

a) THUIIOBBIE 3a/IaHKE - 0Opa3el]

3ananue 1. [laiite aHanu3 posin «HAyK O IPUPOJE» U «HAYK O yX€» B Pa3BUTHUU KYJbTYPHI.
[Ipoananu3upyiiTe cojepxkaHue MaTepHalla W BBIIBUTE CHEHH(PUKY, B3aHUMOCBS3b, BBIUEPTHUTE
JIOTUKO-CMBICIIOBYIO CXEMY, AT K HEW MOSICHEHHUS.

3ananue 2. Pacrono)kute MpelCTaBiICHUs O MAaTepUu B MOPSAJKE HUX BO3HUKHOBEHMS. 1.
CBolicTBa BeIECTBA ONMCHIBAIOTCA HE TOJBKO COCTAaBOM, HO U CTPOEHUEM €ro MOJIEKYJd. 2.
BemecTtBO cOCTOMT M3 HENENMMBIX aTOMOB, pa3Mep U (Qopma KOTOPBIX OMNPENENSIIOT CBOMCTBA
BenlecTBa. 3. CBOMCTBA BELIECTBA ONPEEIISIFOTCS JIEKTPOHHBIM CTPOCHUEM MOJIEKYIL.

3ananue 3. Haiinute npaBuiibHbIN 0TBET. B coorBeTcTBUM € TeopeMoil HeTep kaxxnomy BUIy
CUMMETPUN IIPOCTPAHCTBA-BPEMEHH COOTBETCTBYET...l. OmpenencHHbIl BUJ B3aUMOAEHUCTBHA. 2.
Cgos cuctema orcyeta. 3. Hekoropas (ynmamentanpHas yactuna. 4. Coil (yHIaMeHTaTbHBIN
3aKOH COXPaHECHMS.

3amanue 4. OxapakTepu3ynTe OCHOBHBIE MOCTYJIATHI CIIEIUATBLHON TEOPUU OTHOCUTEIHBHOCTH
A. DiinmreiiHa. 3amaya: BbIOEpUTE HECKOJIBKO BapuaHTOB oOTBeTa. B obmeil Teopun
OTHOCHUTENIBHOCTH....1. PaccmarpuBaeTcsi CBSA3b TONBKO MEXIY IMPOCTPAHCTBOM U BpeMEHEM. 2.
N3ydaercs CBA3b TOJIBKO MEXIy INPOCTPAaHCTBOM M Marepueil. 3. IIpuHIMII OTHOCUTENBHOCTH
pacrpocTpaHsieTcsl Ha HEMHepLUalbHbIE CHUCTeMbl oTcyera. 4. PaccmarpuBaeTcsi CBS3b MEXIY
IIPOCTPAHCTBOM, BPEMEHEM U MATEPHUEH.

3ananue 5. [Iokaxxute pojap CUCTEMHBIX NMPEACTABICHUN B AHAJIN3E CTPYKTYPHBIX YPOBHEH
opra"uszanuu Marepuu. OnpenenuTe CyHOCTbh MAKpOMHUPa, MUKPOMHpA U MEraMHpa.

3ananue 6. B xo/1e KakuxX IpoLEecCOB MPOUCXOANT U3ITYyYEHUE HIEKTPOMArHUTHBIX BOJIH?

3ananue 7. IlosicHUTE KOPIYCKYJISIpHO-BOJHOBBIE CBOMCTBAa Marepuu. Kak ucTopmuecku
pasBuBaIuCh ATH waen? 3amada. Haiinure mnpaBwibHbd O0TBeT. DyHIaMEHTAIbHBIM 3aKOHOM
CTaTUCTHUYECKOW (U3UKU SABISETCS NPUHIMIL 1. MHUKpPOCKOINMYECKOrO pachpeaeneHus; 2.
KOPITYCKYJISPHO — BOJTHOBOTO Jyajn3Ma; 3. JeTepMUHU3MA; 4. TOTIOIHUTEIbHOCTH.



3amanne 8. O yeM CBHUICTENBCTBYET peNuKTOBoe u3NydeHue? OcCHOBHBIE (DAKTHI,
noaTBep K aatonire Teoputo bonbimoro B3psisa.

3ananue 9. IMoguepkHUTe OCOOCHHOCTH CTaTyca XMMHUHU KaK HAyKH W MPOAHATH3UPYHTE
CYIIIHOCTD €€ MpeMeTa UCCIeI0BaHusI.

3aganue 10. Onumure npeaMeT OHOJIOTHH KaK HAYKH.

3amanue 11. 3amava. BwiOepute mnpaBuibHbIA(€) oTBeT(bl). Bce amanTamum y KUBBIX
OpPraHMW3MOB BO3HUKAIOT B X0JI€ IBOJIIOIIMU B PE3YJIbTATE. .. pETYJISIIIUU CBOCH KM3HEEATEIbHOCTH. 1)
NENCTBUS MYTAlMOHHOTO IIpoIecca. 2) eCTECTBEHHOro 0Toopa. 3) akta 605KeCTBEHHOTO TBOpPEHUS. 4)
murpanuii. OObsCHUTE.

3ananue 12. Ponbs monexkyn JIHK B nepenaye HacaecCTBEHHOCTH.

3ananue 13. 3amaua. [Ipomomxkure dpasy. Pazmen MonekynsipHOW T'€HETUKH, CBS3aHHBIN C
L[EJICHAIIPABJIICHHBIM CO3JaHMEM HOBBIX KOMOMHALMH TE€HETHMYECKOro Marepualia, CIHOCOOHOIO
Pa3MHOXKAThCS U CUHTE3UPOBATh KOHEUHBIE TPOJIYKThI, HA3bIBACTCA -.. ..

3aganue 14. Jlalite mnoHstue »sKocucTeMbl. Ilepeuncnure Ba)KHEUIIME KOMIIOHEHTHI
HDKOCHUCTEMBI U PACKPOWUTE pOdb KaXIOro M3 HHUX. SIBIAIOTCS JM SKOCHUCTEMBI OTKPBITHIMHU
cucreMamu? O6ocHy#Te 0TBEeT. ONUIINUTE SKOCUCTEMY «XBOWHBIN JIEC.

3amanue 15. KpaTko oxapakTtepuszyiTe KOHUEMIIHUIO TaHCIEPMUHU.

3aganue 16. Kakue opraHuyeckue BeleCTBa BXOJAT B COCTaB KieTkU? Kakue opranndeckue
BEIIIECTBA SABJISAIOTCS CaMbIMH PaclpoCTpaHeHHbIMH Ha 3emiie? OxapakTepusyiite, kakue (QyHKIIUU B
KJIETKaX BBIOJHSIOT OPTaHUYECKUE BEILIECTBA: YIJICBOIbI, )KUPHI.

3aganue 17. CocraBbTe Te3aypyc (10 - 15 kiIroueBBIX CIIOB M CIOBOCOYETaHUil) MO TeMe
«bnosTHKa KaK CUCTEMa YTUYECKUX CTAHIAPTOBY.

3ananue 18. 3amaua. Hailinute nmpaBunbHbii(e) oTBeT(b1). [Ipomieccy craHoBieHUs YenoBeKa
pasymHoro (Homo sapiens) mpucymm OCOOCHHOCTH 3BOJIOIMOHHOTO  DPa3BUTHS  BCETO
opranuueckoro wmupa: 1. OOpaTUMOCTh 3BOJIOIMUOHHBIX MpeoOpazoBanuid. 2. IIporpeccuBHas
HaIpaBJIECHHOCTh pa3BuTusA. 3. Ilpoucxoaut Ha pa3HBIX YPOBHAX - OT MOJIEKYJISIPHOTO 10
o6uocepnoro. 4. [lenecooOpazHOCTb SBONIOIIMOHHBIX U3MEHEHUI.

3ananue 19. HazoBute paMuiiny BBIIAIONUXCS YICHBIX, U3 KAKUX 00JIaCTEe €CTECTBO3HAHUS,
B KaKoOil mepuoj pa3BUTHS HAyKH ObUIH CeTaHbl OTKPHITUA. ApucTtoTrenb, 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., ['enemronsi I'., I'ymunés JLH., [dekapt P., Jlemokpur,
Hupax I1., Esximn, XKonmo-Kiopu @., Kant U., I1aBnos WN.I1., [lensuac A.A., Ilnaron, [lpuroxux
., Penu @., CykaueB B.H., Pesepdopn 3., Cenbe I'., CeménoB H.H., CeuenoB .M., Cnoy Y.,
Coxkpar, TumodeeB — Pecockuit H.B., ®anec, ®apaneit M., ®punman A.A., Xa66a J., XakeH [,
Yersepukos C.C.

Oran  Pusuka buonornus Xumus lpyrue

3ananue 20. HazoBuTe M ONUIINTE OCHOBHBIE TIOHITHUS CHHEPTE€TUKH.

3ananue 21. OObBsCHUTE 3HAYEHUS CIEAYIOIUX TEPMHUHOB W MOHATHN: BaneHTHOCTS,
Bcenennas, rpaBuUTanMs, €CTECTBO3HAHME, WHTErpalusi, KOHTUHYYM, KOHUENIHUsA, HEUpOH,
PETUKTOBOE U3NTyueHHUe, CIuH, (iopa.

0) KpHUTEepHUU OLIEHUBAHUS KOMIETCHIIUHN (Pe3yIbTaToB)

[Tpon3BoauTCS SKCHEpTHAs OLIEHKA OTBETAa OOYYAIOIIUXCS HAa COOTBETCTBUE PE3YJIHTATOB
ocBoenuss OIIOIl mmaHupyeMbIM MOKa3aTelsiM pPe3yabTaToB OO0yueHUs. BbIMONHEHHBIE 3aJaHUS
CHAIOTCS MPEIoAaBaTEINIo.

O1eHKH «3a4TE€HOY 3aCIIy’)KHBAET CTYACHT, 0OHAPYKUBIIHI BCECTOPOHHEE, CHCTEMaTHIECKOE
U TIyOOKO€ 3HaHWE Y4eOHO-POTPaMMHOTIO MaTepuasga, YMEHHE CBOOOJHO BBITIONHATH 3aJaHUs,
YCBOMBUIMM OCHOBHYKO M 3HAaKOMBIM C JIONOJHUTEIBHOW JIMTEPATYPOH, PEKOMEHIOBAHHOMN
nporpammoii. Kak nmpaBuiio, oleHKa «OTJIMYHO» BBICTABIISIETCS CTY/IEHTAaM, YCBOUBIITUM B3aHMOCBSI3h
OCHOBHBIX TOHITHHA JUCIHUIUIMHBI B UX 3HAYCHHWH JUIS MPUOOpeTaeMoil mpodeccuu, MmpOosBUBIINM
TBOPYECKHE CITOCOOHOCTH TIPH BBHITIOJTHEHUH 3a]IaHUMN;

OrneHka «HE 3a4TE€HO» BBICTABISIETCS CTYACHTY, OOHapyXKUBIIEMY MpOOENbl B 3HAHUSIX
OCHOBHOTO y4€OHO-POTPAaMMHOTO MaTepuaja, JAOMYCTUBIIEMY MPUHIUIHAIBHBIE OIMUOKA B
BBITIOJTHEHHUH 33/IaHUH, TNOO HE BBIMOJHUBILIEMY BCE 3a/IaHUS.



B) OIIMCAaHHMEC IIKaJIbl OLICHUBAHUA
OHCHI/IBaHI/Ie IMPOU3BOJAUTCH IO IIKAJIC «3a4YTCHO», HC 3a4YTCHO).

6.3 MeToan4yeckne MaTepuaJibl, onpeaessiionye nNpoueaypbl OueHUBaHUs 3HAHUI,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ylouye 3Tanbl (OpMUPOBAHUSA
KOMIIeTeHI Uil

[Mpouenypa skx3ameHa. Dk3aMeH MPOBOAUTCS Mo Owieram. Kaxielii OWieT cOAepKHUT JBa
TeopeTuueckux Bompoca. Ha moaroroBky npaercs 30 muHyT. MokeT mnpoBoIuThCA B (opme
untepHeT-TecTupoBanust IO i KOMIBIOTEPHOTO TECTUPOBAHUS.

Copep:xanue 00pa3oBaHus: MOAYJIbHOE HAIIOJHEHUE IPEyCMaTPUBAET 3 MOAYIIS: «DBOJIOLUS
HAay4YHOT'O0 METOJa M E€CTECTBEHHOHAYUYHOM KapTUHBI Mupay, «CTPYKTypHbIE YpPOBHH, CHUCTEMHAas
OpraHu3alys MaTepuu U aHopaMa COBPEMEHHOT0 ecTeCTBO3HaHUs», «brocdepa u yenoBek».

Ha cemunapckux (MpakTUYECKUX) 3aHATUSX MPUMEHSAETCS KCIEPTHAsI OLEHKA: OI[CHUBAIOTCS
U YUUTBHIBAIOTCSl BCE BUJbl aKTUBHOCTH CTYJCHTOB: YCTHBIE OTBETHI, JOIMOJHEHUS K OTBETaM JPYTrHUX
CTYJICHTOB, y4acCTHE€ B JIUCKYCCHSX, pabdOTa B MHHUTPYIIAX, BBICTYIUICHUS C COOOIICHUSIMHU
(0630pamu) mpobiemHoro Bompoca. IIpenycMOTpeHO HCIONb30BaHUE TEXHUUYECKUX CPENICTB
KOHTPOJISI — KOHTPOJBHO-0OyUaromeil mporpaMMbl Ha «BBIXOAE» KaXKIOTO MOIYJS OLIEHUBAET
MEPCOHANIbHBIE YUYEOHBIE TOCTHXKCHHS CTYIEHTOB (KOMIbIOTEpHOE TecTtupoBanue). [lo momymo 2
MPElyCMOTPEH KOJUIOKBHYM B (hopMe yCTHOTO coOeceI0BaHusl.

7 IlepeyeHb OCHOBHOI W JONMOJHHUTEJbLHOH y4eOHOH JIMTepaTypbl, HEOOXOAUMON AJs
OCBOEHMS THCIMIIIHHBI

a) OCHOBHasi yueOHasl JiuTeparypa:

1. Top6aueB, B.B. Konmnenuum coBpemeHHoro ecrecrBo3Hanus. /B.B. T'opOaue, B.M.
besnenexunix. — M.: U3n-so: Dxonomucts, 2006. - 446 c.

2. lyonuesa, T.5. Konnenuuu coBpemeHHoro ectectBozHanus: Yueb. / T.5. Jlyonumiena. -
9-e u3x, uctp. u gom. — M.: 3a-Bo «Akaxemus», 2008. — 608c.

3. Camoxun, A.Il. Konnenmuu coBpemenHoro ecrtectBo3Hanusa. / Al CamoxunH. — M.:
IOHUTHU-ITAHA, 2008. — 447 c.

0) JIONIOJIHUTEIbHAs y4eOHas1 JIuTepaTypa:

1. I'pymieBunkas T. I'. KoHnenuunu coBpeMEHHOTO €CTECTBO3HAHUS: ydeOHoe mocodue. — M.:
Hupexkr-Meauna, 2014. — 480 «c¢; To ke [Onekrponnsii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672 (BBC «INEeKTpOHHAS oubmmoTeKa
ONLINEY).

2. I'opumn, 0. B. KoHuenuuy coBpeMEHHOIO €CTECTBO3HAHUS: Y4eOHO-TIPaKTUYECKOE TTocoOue
/ 1O. B. TI'opun, b. JI. CBuctynos, C. 1. Anekcees. - M.: EBpa3uiickuii OTKpbITbIH uHCTHTYT, 2010. -
240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3BC YBb).

3. HyOuumesa, T. $. KoHuenmuu COBpPEMEHHOTO0 €CTECTBO3HAHMS [yl COLMAIBHO-
YKOHOMHYECKUX HarpaBiieHni: yue0. mocooue / T. 5. Jlyorumena. — 2012. — 607 c.

4. KapnenkoB C. X. KoHuenuuu cCOBpEMEHHOT0 €CTeCTBO3HaHMs: y4eOHHK. — M.: Jlupekt-
Menmua, 2014. — 624 ¢. — URL: http://biblioclub.ru/index.php?page=book_view&book_id=229405
(OBC «3nexrponnas 6udnroreka ONLINEY).

5. Konmenmuu coBpemeHHoro ectectBo3Hanus: YueO. /[log pen. B.H. JlaBpunenko, B.II.
Paraukosa. — M.: KOHUTH, 2009. — 319 c.

6. Py3zaBun, I'.'1I. Konuenuuu coBpemeHHoro ecrectBo3Hanusi: Yueobnuk / I'.I. Py3aBun. - M.:
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8 Ilepeuenb pecypcoB MH(OPMANUOHHO-TEJIEKOMMYHHMKAIMOHHON ceTn «MHTepHeT»
(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX /IJISI OCBOCHUSI JUCIHUIJIMHBI

1. dpobunk, T. FO. KoHuenmuu COBPEeMEHHOTO €CTECTBO3HAHHS: MOIHOQYHKIMOHATHHBIN
YMK 1o nucuuruivHe i BceX CrenraibHOCTel By3a [DnekTpoHHblid jokyMeHT| /T. HO. Ipo6uuk,
B.Il. Hes3opos. — KemepoBo: Kemeposckuii rocynusepcurer, 2010. Pasmemnien B aenozurapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe o0mmecTBeHHOE TeeBUACHHE.
Bosbiias Hayka.

http://univertv.ru/video/matematika/ OTKkpbITBII 00pazoBaTenbHbIN BuaeonopTan UniverTV.ru.
O6pazoBarenbHble (HUIBMBI Ha pa3IU4HbIe TeMbl. JICKIIUM B BEIYLIUX POCCHUMCKUX U 3apyOeKHBIX
By3ax.

http://elibrary.ru  Hayunast snekrponnas Oubimuoreka eLIBRARY.RU. Kpynneiimmii
poccuiickuii ”HPOPMALIMOHHBIN MOPTa B 00JIACTH HAYKH, TEXHOJIOTUH, MEAULIMHBI H 00pa30BaHUs,
coJiepskalIuii pedeparsl U MOIHBIE TEKCTHI O0s1ee 12 MJIH Hay4HBIX CTaTeil U MyOIuKalui.

http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup mMaremarudeckux ypaBHEHHiA. YueOHO-
oOpa3zoBatenbHas (U3MKO-MaTeMaTudyeckas OuOIMoTeKa. DJEKTpOHHAsh OHOIMOTEKa COICPIKHUT
DjVu- u PDF-(aiiibl yueOHUKOB, y4eOHBIX TOCOOHIA, COOPHUKOB 3a/1a4 U YIPaKHEHHIA, KOHCIIEKTOB
JeKIHiA, MOHOTpa(dUi, CTPABOYHUKOB M JUCCEPTALIUI 10 MaTEMAaTUKE, MEXaHHUKe U (PU3UKE.

9 MeToauyeckue yKazaHHs 1Jis1 00y4aIOIIHUXCS 110 OCBOCHUIO TMCIHIJIHHBI

B pesynbrare ocBoeHus AuCUUIIIMHBL «KOHIENMIIMM COBPEMEHHOI'O €CTECTBO3HAHUS
BBIITYCKHUK TI0 HAIMpaBJICHUIO TOJTOTOBKH ««JKOHOMHKA» C KBaIU(PUKALHUEH (CTETICHBIO)
«0akanmaBp» JOJDKEH OBIaeTh obmenpodeccuoHanbHoi komnerennuen OK-1.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYatOUIHICS TOJIKEH:

3HaTh

- crienu(UKy TyMaHUTaApPHOTO U €CTECTBEHHOHAYYHOT'O KOMITIOHEHTOB KYJIBTYPHI, €€ CBS3EH ¢
O0COOCHHOCTSIMU MBIIICHUS;

- PEJICTABIIEHUS O KIIIOUEBBIX OCOOCHHOCTSAX CTPATeTUil €CTECTBEHHOHAYYHOTO MBIIIICHUS;

- CYUIHOCTh TPAaHCIMCUUILIMHAPHBIX UAEH M BaXKHEHIINX €CTECTBEHHOHAYYHBIX KOHUEIMLINMN,
OTpeAEIAIONNX 00JIMK COBPEMEHHOI'O €CTECTBO3HAHMS;

- MpOOJIeMBbI IKOJIOTUHU U O0IIIECTBA B UX CBSI3U C OCHOBHBIMHU KOHIICTIIIMSIMH €CTECTBO3HAHUS.

YMETb:

- ¢opMupoBaTh MpeACTaBICHUS O ecTecTBeHHOHayuHoW KapTuHe wmupa (EHKM) xkak
r7100aIbHOM MOJENN IPUPO/Ibl, OTPAXKAIOIIEH LIEIOCTHOCTh U MHOI000Opa3ne eCTECTBEHHOIO MUpA.

BIIAJIETh:

- IOHUMaHUEM CHEeNU(DUKN TYMAaHUTAPHOTO U €CTECTBEHHOHAYYHOTO THUIIOB TIO3HABATEILHON
NESTENIbHOCTH, HEOOXOIUMOCTH UX TIIYOOKOTO BHYTPEHHETO COTJIACOBAHMSI, MHTETPAIlUN Ha OCHOBE
[IEJIOCTHOTO B3IJISI/Ia HA OKPY KAIOIIUA MHP;

- SICHBIM TIPEJCTABICHHEM O COBPEMEHHOW (HHU3MUECKON KapTHHE MHpa KaK CHCTEMe
byHIaMEHTAIBHBIX 3HAHUKA OO0 OCHOBAHMSIX IEJIOCTHOCTH M MHOTO00pa3usi MPHUPOABI, KOTOPHIC
OTIPEICIISAIOT OOJIUK BCETO COBPEMEHHOTO €CTeCTBO3HAHUS;

- OCO3HAHMEM COBPEMEHHBIX II00aTHHBIX IKOJOTHYECKUX MPOOJIEM B X CBSI3U C OCHOBHBIMHU
3aKOHAMU €CTECTBO3HAHUS;

- OOHIEKYJIBTYpHBIM CTATyCOM 4e€pe3 O3HAKOMJIEHHE C €CTECTBEHHOHAy4YHOH KYIbTYpOH U
YPOBHS DPYAUIIMUA B 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS.


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

CaMocrosiTenpbHast paboTa CTyACHTOB 10 jucHumuinHe «KOHIENIuu COBPEMEHHOTO
€CTECTBO3HAHMS» IpearnonaraeT 0ojee riyO0oKylo MpopabOTKy UMHU OTAEIBHBIX TEM IHCUUIUIMHBI,
OIIPEIEIECHHBIX ITPOrpaMMO.

OcHoBHBIMU BUJaMH U (opMaMH CaMOCTOSTENbHONH pPa0OTHI CTYACHTOB IO JIaHHOU
JTUCLUILIINHE SBIISIOTCS:

-BBITMIOJIHEHNE 3aJIaHUK KOHTPOJIBHOW paboTHI (CTyAeHTaM 3a049HON (hOpMBI 00yUeHHUS );

- CaMOINOJr0TOBKA 10 BOIIPOCaM;

- IOATOTOBKA K KOJIJIOKBUYMY U SK3aMEHY.

BakHOIl YacThIO CaMOCTOSTENILHON pa0OTHI SIBISIETCS YTCHHE YYEOHOW IJUTEpaTyphl.
OcHoBHast (QyHKIMS Y4eOHUKOB - OPHUEHTHPOBATh CTYIEHTAa B CHUCTEME TeX 3HAHHUM, YMEHHHA U
HABBIKOB, KOTOPBIE JIOJKHBI OBITh YCBOCHBI 110 IAHHOH TUCITUTUIHHE.

Y4eOHUK TaKkKe CITYXKHUT IIyTE€BOJIUTEIEM [10 MHOTOYUCIICHHBIM MPOU3BEICHUSM, OPUEHTUPYS
B UMEHaX aBTOPOB, CIECHUATUZUPYIONINXCS HA ONPEeIEHHBIX HAYYHBIX HAIIPABICHUSIX, B HA3BAHUSIX
UX OCHOBHBIX TpynoB. Bropas ¢ynkuus ydeOHHKa B TOM, YTO OH OYEPYMBAET HEKHH KpyT
00s13aTeNbHBIX 3HAHUH TI0 IPEIMETY, HE MPETSHIYS Ha TITyOOKOe UX PaCKPBITHE.

UreHne peKOMEHOBAaHHOMN JIMTEPATYpPhI - 3TO Ta TJIaBHAs 4acTh CUCTEMBbI CAMOCTOSITEIbHON
yueObl CTy/IeHTa, KOTOpasl 00ecreunBaeT NOJJIMHHOE yCBOEHUE HayKu. UUTaTh JUTEpaTypy HYKHO
10 MPUHIIMITY: «UJesl, TEOPUsI, METOJI B OJTHOM, B APYTOil U T.J. KHUTaX».

Bo Bcex cimydasix pekoMeHayeTCsl pacCMOTPEHHE TEOPETUUECKIX BOIIPOCOB HE MEHEE YeM 10
TPEeM HUCTOYHUKaM. M3ydeHue mpoOJIeMbl MO pa3HbIM UCTOYHHKAM - 3aJ0I TIYOOKOTO YCBOCHHS
Hayku. VIMEHHO 3TOT OJIOK, Hapsy C BBIIOJHEHHWEM 3aJaHUil KOHTPOJBHOI paboThl, SIBISETCS
BEAYIIUM B CTPYKTYpPE CAMOCTOSITEIIbHON paOOThI CTY/IEHTOB.

B mporecce camocTosITeNnbHON pabOThl CTYAEHT MOXET TMOJb30BAThCSl SJIEKTPOHHBIM
MaTepuajioM 1o auciuiuiniHe «KoHIenuu coBpeMeHHOro ecTeCcTBO3HaHus. Bonpockl, BBIHOCUMBIE
Ha DK3aMeH, JOJDKHBI CIY)KUTh MOCTOSHHBIMU OPUEHTHPAMU IPU OPTaHHU3aIMH CaMOCTOSATEIbHON
pabotsl cryaeHTa. Takum o0pa3oM, YCBOGHHE y4eOHOTO IMpeAMeTa B MPOILECCEe CaMOCTOATEIBHOIO
U3y4eHUs Y4eOHOI M Hay4yHOU JUTepaTypbl ABISETCS U MOATOTOBKOM K 3K3aMEHY, a caM JK3aMeH
CTaHOBUTCA (POPMOIT IPOBEPKH KAaueCTBA BCETO MPOIIECCa CAMOCTOSTEIFHON YUeOHOH AEATeIbHOCTH
CTYyJCHTA.

CTyneHT, TOKa3aBIINA BBICOKUH YPOBEHb BIIAJCHHS 3HAHUSAMH, YMCHHSIMH W HaBBIKAMU,
CUMTAETCS YCIIEITHO OCBOUBIIUM y4EOHYIO AUCIUILTUHY.

JIist  yCcmemrHoro  OBJIQJIGHUSI  COJEP’KaHMEM JIUCHMIUIMHBI  HEOOXOJIWMO  BBITIOJHSTH
crenymoomue TpedboBaHus: 1) mocemars 3aHITHS, T.K. BECh TEMaTHUECKUN MaTepHall B3aUMOCBSI3aH
MEXy CcOOOH M TEOPETHMUECKOIO OBJIAJACHMS IMPOIYIIEHHOIO HEIOCTAaTOYHO MJIsi KayeCTBEHHOIO
YCBOGHHS;, 2) BCE paccMaTpuBaeMble Ha MPAKTUYECKHX 3aHATHSIX BOIPOCH 00s3aTE€IHHO
(bUKCUpOBaTh B OTICNBHYIO TETPagh W COXpaHATh €€ J0 OKOHYaHUS OOydeHHs B By3e; 3)
00s13aTeNbHO BBIMOJIHATH BCE 33/1aHUsI KOHTPOJIBHOU paboThl; 4) MPOSIBISITH AKTUBHOCTD HA 3aHSITHUSIX
Y TIPU MOJTOTOBKE, T.K. KOHEUHBIN PE3ybTaT OBJIAJACHUS COACPKaHUEM JUCITUIUIMHBI HEOOXO0IUM, B
NEPBYI0 OuYepenb, camMoMy CTyAeHTy. llpu ocBoeHuu Te3aypyca AUCHMILTUHBI HEOOXOIUMO
TIIATEITFHO TPOYHUTATh METOIUYCCKUE yKa3aHWs, MIPUBEIACHHBIC HU)KEC W BBITOJIHUTH PSJ TECTOBBIX
3a/laHui AJIs IOJTHOTO 3aKPeTieHUs] H3y4eHHOT0 MaTepHaia.

Iloozomoska Kk 1ekyusm u npaKmuyecKum 3aHAmusIM:

Ha gnexuusx mpemojaBaTens paccMaTpuBaeT BOMPOCHI  MPOTPaMMBbl  TUCHUIUIHHBI,
COCTaBJIEHHOW B COOTBETCTBUM C TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM cTaHAapToM. I3-3a
HEJOCTATOYHOTO KOJMYECTBA ayJUTOPHBIX YACOB HEKOTOPHIE TEMbI HE yIAeTCs OCBETUThH B MOJHOM
o0beme, MOATOMY IpernojaBaTellb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHUT Ha
CaMOCTOSITENIbHYIO pa0dOTy CTYIEHTOB, PEKOMEHJysl Ty WM HUHYIO nuTeparypy. Kpome storo, mms
JIYYIIIEr0 OCBOCHMS MaTepualia U CUCTEMAaTH3al[ii 3HaHUI M0 TUCHUIUINHE, HEOOXO0JUMO MTOCTOSHHO
pa3dupaTh MaTepuanbl JEKIUH MO0 KOHCIIEKTaM M y4eOHBIM mocobusM. Bo Bpemsi caMocTosTenbHON
npopabOTKU JIEKIIMOHHOIO MaTepuaja 0co00e BHUMaHHE ClIeAyeT YAENSATh BOSHHUKIIMM BOIPOCAM,
HEMOHSTHBIM TEPMUHAM, CIIOPHBIM TOYKaM 3peHHs. Bce Takue MOMEHTHI CIEeIyeT BBIICIUTh WIH
BBIMHMCATh OTIENbHO JJs JajbHeHmero oOCYXKIeHHsT Ha CEMHHApCKOM 3aHsATHH. B ciydae
HEO0OXOUMOCTH OOpaIaThCs K MPENOoJaBaTeNi0 3a KOHCYyabTarue. [omHbli CIUCOK JTUTEepaTyphl
M0 TUCIMIUINHE TIPUBEIEH B pabouelt mporpaMme TUCIUTUIHHBI.



[Ipu u3yyeHnH BOMPOCOB, COAEPKAIUXCS B BBOJHOM YacTH MPOrpaMMbl, 0c000€ BHUMaHHE
ciefyeT yNeluTh NMOHUMAHUI0 HAayKH Kak 0COOOro KOMIIOHEHTa JYyXOBHOM KyJbTYphI, Ipobiieme
KJaccu(uKaluy HayK, MeCTa €CTECTBO3HAHHMS B CHUCTEME HAy4YHOTO IIO3HaHUs, OCOOCHHOCTSM
SMIIMPUYECKOTO U TEOPETUYECKOIO YPOBHEW €CTECTBEHHOHAYYHOro nmo3HaHus. CoBpeMEHHas HaykKa
- 3TO CJIO’KHASI 1 MHOTOOOpa3Hasi CUCTEMa OTJICJIbHBIX HAYYHBIX AUCHUILIMH. B 3TOH crcTeme MOXXHO
BBIJICJINTh JIBE CIIEAYIOIINE OCHOBHBIE cepbl: (PyHIaMEHTAIbHbIE HAyKH U NPUKIIAJHbIE Hayku. B
CTPYKTYp€ €CTECTBEHHOHAYYHOI'O IIO3HAHMSI YETKO BBIAEIAIOTCA JBa YpPOBHS I103HABATEIbHOU
JesATeNbHOCTH. [IepBBIii - 3TO SMIMPUYECKUN YPOBEHb, K KOTOPOMY OTHOCSITCSI IIPUEMBI, METOJIBI U
¢opMBl TIO3HAHUWS, CBSI3aHHBIE C HEMOCPEACTBEHHBIM OTPAKEHHEM OOBEKTa, NPAKTHUYECKUM
B3aUMOJICHICTBUEM C HUM uenoBeka. Ha 3ToM ypoBHE HPOMCXOIUT HAKOIUIEHHE, (HUKCcalus,
TPyNIMpPOBKa H 00OOLIEHHE MCXOAHOTO Marepuajga s MOCTPOCHHS OIMOCPEIOBAHHOTO,
TEOPETUYECKOrO 3HAHHUS.

Bropoii ypoBeHb - Teopernueckuid. K HeMy OTHOCATCS BCE T€ BHAbI U METOIBI
IIO3HABATEJILHOM AEATENbHOCTH M CHOCOOBI OpraHu3allMy 3HaHUSA, KOTOpbIE XapaKTEepPU3YKOTCs TOH
WIA WHOW CTENEHBIO OMOCPEIOBAHHOCTH M O0ECIEYMBAIOT CO3JAaHUE, MOCTPOCHHE U pa3paboTKy
HAY4YHOI T€OpUH KakK JIOTHYECKH OPraHU30BAHHOT'O 3HAHUS 00 OOBEKTUBHBIX 3aKOHAX, OOIIUX CBA3SIX
Y OTHOUICHUSX MPEIMETHBIX o0yacTeil JanHoi Hayku. Teopus - 3T BeiciIas (hopMa MO3HAHHMS.

B wucropum ecTecTBO3HAHMSI YETKO BBIIEISIIOTCS 3BOJIOLMOHHBIE M PEBOJIIOLIMOHHBIC
nepuoJibl pa3BuTHs. PeBostolinu B €CTECTBO3HAHUU CBSA3AaHBI C U3MEHEHUS MM CIIOCOOOB MO3HAHUA,
T.e. IEJIOCTHOM CHCTEMBl CpEACTB HAyYHO-UCCIIEIOBATEIbCKON JACATENBHOCTH, IIPU3BAHHON
BOCIIPOU3BOANTE COJEpPXKAHUE, CYIIHOCTb, KadeCTBEHHOE CBoeoOpa3ue LelocTHOro 'cpesa"
O0BEKTHBHON PEATbHOCTH; OCHOBAHUE ITOH CHUCTEMBI BBICTYIMAIOT MPHHIUIBI (PyHIaMEHTaIbHON
TEOPHH B €MHCTBE C METOJOJOTMUYECKUMH YCTAaHOBKAMH IO3HAaHUS B JIaHHOW Hayke ( WJIM rpymie
HayK). OTall Hay4yHOH pEBOJIIOIMM CMEHSIETCS IEPHOJOM SBOJIIOLMOHHOIO pa3BUTHs Hayku. Ha
SBOJIIOLIMOHHOM JTalle CBOETO DPAa3BUTUS HAayKa ONUpAECTCA Ha CIOXHUBLIMICSI B XOAE HAy4yHOU
PEBOJIONMKM HOBBIA cHoco0 TMo3HaHUs (Tapaaurmy, (QyHAaMEHTATBbHYIO TEOpPHUIO), OCHOBAaHUS
KOTOPOTr'O INpPUHUMAIOTCS YYEHBIMHM YXe O0e3 CYLIECTBEHHOM KpPUTHKH, KaK HOBBIA, MOLIHBIA U
JICHCTBEHHBIN HHCTPYMEHT ITIO3HAHMS.

B npeBHerpeueckoil kynpType B YII Beke 10 H.3. dopmupyercs uaes o0 HEOOXOAUMOCTH
MOJIyYEHHUsI JTOKA3aTeIbHOr0, 00OCHOBAHHOTO M CHCTEMAaTHYECKOTO 3HAHHUS O MHUPE, MMOCITYKUBIIAs
MCXOJHOM OCHOBOHM AJIs IIPEBpALICHMs JOHAYYHOrO IO3HAaHUs NMPHUPOAbI B HayyHoe. B aHTHuHOU
KYJIbTYpe TPOUCXOAUT (OPMUPOBAHME IEPBOM HAY4YHOM KapTHHBI MHpa, KOHILIEHTPUPOBAHHO
BOIUIOLIICHHON B MeXaHMKe, (U3MKE W KOCMOJOTMM ApPUCTOTENS M TE€OLEHTPUUYECKOH CHUCTEMe
[TTonemes. B Cpennue Beka CTUXUHHO-3MIUPUYECKOE MMO3HAHUE MPHUPOJBI BO MHOTOM, XOTS U HE
HOJHOCTBIO, MPEBpAIAeTCsl B MPHIATOK TEOJOTHH U CXOJIACTHKHU ( aCTPOJIOTHs. alIXUMHS U Ap.).
Bmecte ¢ Tem cpenHEBEKOBbE XapaKTEpHU3yeTCs M NPOAOIKEHHEM HAKOIUIEHUS SMIUPUYECKUX
(bakTOB U 000OIEHHI, TEXHUUECKOTO OIbITa U MACTEPCTBA.

B XVIII B. ecTecTBO3HAaHME BCTYNAET B JIOXY HBOJIOLHMOHHOIO pa3BuTHiA. B mnepsoi
nosoBuHe XVYIII B. mnpoucxoamno yYTBEPXKACHHE KIACCHYECKOM MEXaHMKH B KadecTBe
TOCIIO/ICTBYIOLIEH TEOpUU B CHCTEME ecTecTBO3HAaHMs. OHO OCYIIECTBISUIOCH MO JABYM TJIaBHBIM
HanpasieHusM. [lepBoe cBs3aHO ¢ 00OCHOBaHHWEM IMPUHLUIIOB TEOPUH M COBEPILICHCTBOBAaHUEM €€
MaTeMaTU4YeCKOro anmnapara (pa3paboTka aHAIUTUYECKOTO anmnapaTa MexaHuKu B Tpyaax JI. Diinepa,
XK. HanamOGepa, . bepuymmm, K. Jlarpawxka u np.). Bropoe - ¢ yTBepkaeHUEM CHCTEMBI
METOJIOJIOTUYECKUX YCTAaHOBOK KJIACCHYECKOM MEXAHWKH, KOTOopoe B mepBod mnosioBuHe XVYIII B.
OCYIIECTBIISUIOCh TpPEeXJIe Bcero B OopbOe HBIOTOHMAHCTBA C KapTe3naHCTBOM ( ydeHueM P.
Hexkapra). Ha 0a3e MeETONOIOTHYECKUX YCTAHOBOK KJIACCUYECKON (U3MKA W KIACCUYECKOU
aCTPOHOMMH CKJIa/IbIBAJIach BTOPAsi Hay4Has KapTUHA MUpA.

KopoTko oxapakTepuzyeM METOA0JOTMYECKHE YCTaHOBKM Kiaccuueckod ¢usuku. K HuM
CJIeyeT OTHECTH CIIEAYIOLIUE METOIOJIOTHYECKUE ITPEACTABICHUS:

O pU3HaHHE 0ObEKTUBHOIO CYIIECTBOBAHMS (PU3NYECKOTO MUPA;

O "abCcTpakTHBIM 00pa3 cBOOOIHBIX 00BEKTOB", IPEIMETOLEHTPHUUECKOE BUJICHHE MUPA,
KaKIBIH IPEIMET pacCMaTPUBAETCS B OTPBIBE OT €0 CUCTEMHBIX CBSI3EH;

O ATOMUCTUYECKAas] KOHLEMUUSA: MUpP COCTOMT M3 aTOMOB - MEJIbYaWIIMX HEAETUMBIX

YaCcTHUIL;, Ha 3TOH OCHOBE (POPMUPYETCS aTOMHO-MOJIEKYJISIPHOE yueHHE B PU3UKE U XUMUU:



O JanjJacoBCKUM  JeTepMHHM3M (  OTpHIIaHME OOBEKTHUBHOTO  CYIIECTBOBAHUS
CIIyYallHOCTH M BBITEKAIOUIME U3 HEro MpeACTaBICHUA O aOCOJIIOTHBIX INPOTHOCTHUYECKUX
BO3MOXKHOCTSIX HayKH);

O NpU3HAHUE MCYEPITBIBAIOIICH T03HABAEMOCTH MHPA;

O OCHOBA M KPUTEPUH MO3HAHMS - SKCIIEPUMEHT, HCCIeN0BaTelb CBOOOJIEH B BhIOOpE
YCIIOBUI SKCIIEPUMEHTA;

U B IIPOLIECCE UCCIIEOBAHUS OOBEKT HE 3aBUCHUT OT YCJIOBHM IO3HAHUS, BO3JEHCTBUE
CyOBeKTa Ha O0BEKT BCET/1a MOXKHO y4eCTh, BHECTH Ha HETO HOIPABKY;

0 MOCTYJIAT BO3MOXHOCTH 000COOJICHUS JIEMEHTOB (PHM3UYECKOTO MHpa: BCE CBOMCTBA
00BEKTa MOTYT SKCIEPUMEHTAIIBHO ONPENENIATHCS OJJHOBPEMEHHO;

O B TPUHIMIIE BO3MOXXHO IOJNlydeHHE aOCOMIOTHO OOBEKTHBHOTO 3HAHUS, HE
COZIEPIKAILIETO CCHUIOK HA YCIIOBHS O3HAHHMS;

O KPUTEPH OOBEKTUBHOCTHU - OTCYTCTBHE CCHUIOK Ha CyOBEKT MO3HAHUS, OJJHO3HAYHOE
NpUMEHEHHE TIOHITUH, HarJIAHOE MOJCTMPOBAHKE U JP.;

O ¢u3nueckue 3aKOHBI JOJDKHBI OBITh C(HOPMYTUPOBAHBI Ha S3BIKE MAaTEMAaTHUKH
(mporpamma ["anwites );

O YBEPEHHOCTh B TOM, YTO CTPYKTYpa IO3HABATEIbHOM JICSITEIbHOCTH YHUBEPCAIbHAS 1

Ka4yeCTBEHHBIX N3MECHCHUM HE INpCTCPIICBACT, KJIaCCHYECKUH MEXaHUYECKUH CIIOCO0 OIMMCAHMs BEYEH
W HCU3MCHCH, U Ap.
MeTomoIoOTHYeCKHe YCTaHOBKH KJIaCCUYECKOM ACTPOHOMMUHU:

O NpU3HAHUE OOBEKTHUBHOTO CYIIECTBOBAHUS MHpa aCTPOHOMHUYECKHX OOBEKTOB (
KOCMHUYECKHX TEJI, UX CUCTeM U BceneHHOM B 1eioM );

O Bcesnennass - eauMHCTBEHHa, BEYHas BO BpEMEHH, OECKOHEYHa M Oe3rpaHHYHa B
MIPOCTPAHCTBE;

O Mup, Bcenennas mpenactaBisieT coOOOH MEXaHMYECKYH) CHCTEMY MHOXKECTBA MHPOB,
[MOIOOHBIX HAIEH COMHEYHON CUCTEME;

O Bcesnennass cranpoHapHa, MHP KOCMHYECKHX OOpa3zoBaHuii ( B TOM 4YHCIE H

Bcenennas B unenom) obsiagjaeT HEM3MEHHOW CTPYKTYPOHM, M3Y4EHHE KOTOPOM U SIBJISETCS TJIaBHOU
3aJa4el aCTpPOHOMHUH;

O Bcenennas B 1enOM M B OTAEIBHBIX YacTSIX MAaKpPOCKOIHWYHA, OJHOPOAHA U
W30TPOITHA;
O Bceenennas  pasBuBaercs, €€  pa3BUTHE HOCHUT  XapakTep  IOCTENEHHOIO

KOJMYCCTBCHHOI'O 3BOJIIONUOHUPOBAHUA U OCYHICCTBIIACTCA TAK, UYTO HC HAPYIIACT €€ CTPYKTYPHYIO
OpraHu3aluio,

O @DakTOphl, BBI3BIBAIOLIME HM3MEHEHUS KOCMMYECKHMX TeEJI, CaMM MCTOPUYECKH HE
U3MEHSIOTCS,

O OCHOBHOE HampaBJIEHUE JBOJIIOLUY - CTYIIEHUE U KOHJACHCALU MEK3BE3JHOIO rasa,
arperaunys KOCMUYeCKOr0 BEIlleCTBa;

O B xone omumcanHus CTpyKTyp BceneHHON €€ MCTOPHYECKMM pa3BUTHEM MOYKHO
npeHedpeyb, W KaK CIEJACTBHE - TPOTHBOINOCTABICHHE KOCMOTOHMYECKMX W  YacTHBIX
ACTPOHOMMYECKHUX IpoOIeM;

O [Tpu3HaHMe MO3HaBaEMOCTH MHUPa ACTPOHOMHUYECKHX OOBEKTOB;

O OcHoBa 1no3HaHus - HAaOJII0IEHUE B ONITUYECKUM JHAIA30HE;

O B actpoHomuu HeT cBOOO/IbI BEIOOpA YCIOBUIN HAOMIOACHUS, HO IPU STOM HCXOAMIIU

Hn3 TOIrO, 4YTO BJIMAHHC yCJ'IOBI/Iﬁ MMO3HaHHUA MOKHO CBECTU K HYJII0, BBCASA COOTBCTCTBYIOIIUC
IOIIPaBKHU B OKOHYATCIBHOM PE3YJIbTATE UCCIICAOBAHUA,

0 O060011eHre SMITUPUIECKOTO MaTepraia OCYIIECTBISETCS CPEACTBAMU KIACCHUECKOMN
MEXaHUKHU,
[] CrpyKTypa no3HaBaTEIbHOM 1€ATEIbHOCTH B aCTPOHOMHUHU BEUHA U HEU3MEHHA; U JIp.

Pa3BuTHe OHOJIOrMYECKOro MO3HAHMUS C AMOXU aHTUYHOCTH 10 cepeaunbl XYL B. Obuio
NEepUOJIOM HAKOIUIEHHUsS] OOLIMX MPEANOChUIOK Ul Mepexoja Ha YpOBEHb CHCTEMaTH3WPOBAHHOTO
HaY4YHO-HUCCIIEJOBATENIBCKOT0 Mpolecca, NMPEeBpalleHnss ONoJoruy B HayKy. BaxkHeHmuM coObITHE B
ucropun 6uosoruu X1X B. sBisiercss coznanue Y. J[apBUHOM TEOpHM HBOJIOLUHM OPraHUYECKOTrO
Mupa. JTa TeopHs MO3BOJWIA MPEICTAaBUTh MPOTPECCHUBHOE DPAa3BUTHE OpPraHudeckux (opm Kak



mnmponecc HpI/ICHOCOGJICHI/ISI 6I/IOJIOFI/I‘-ICCKI/IX OpTraHu3MOB K HU3MCHAIOMIUMCA YCJIOBUAM CPCAbI MOJ
BIIUSSHUEM €CTECTBEHHOTro otTOopa. CeleKnMoHHAs TEeOopHus sBWUJIACh BaKHEWIIEH BEXOW B
HCTOPUYCCKOM  pPAa3BUTHU 6I/IOJIOI‘I/I‘-IGCKOI‘O MOo3HaHudA, PCBOJTOINOHHBIM Hp€06paBOBaHI/ICM
Ouonorun, a wumMa JlapBuHa 1O JOCTOMHCTBY 3aHSUI0O CBOE€ MECTO B IUIESIE€ BEJIMKHX
npeoOpa3oBarenieil ectecTBO3HaHus. B ocHOBY cBoeit Teopuu JlapBUH TMONOXKWI CIIEIYIOIINE
MPUHIIUIIBL:

ll MNpUHIMIT HACJICACTBCHHOCTH U U3MCHUYNUBOCTU;
O HPUHIKI OOPHOBI 32 CYIECTBOBAHUE,
0 HPUHIUI €CTECTBEHHOTO 0TOOpA.

B X1X B. c0OXUIHCh METOIOIOTMUECKHE YCTAHOBKU KJIACCUYECKON OMOIOTHH.

B ux ocHoBe mpu3HaHHE OOBEKTHBHOTO, HE3aBUCSIIETO OT CO3HAHUS M BOJIM 4YEJIOBEKa,
CYLIECTBOBaHMs oOpraHuuyeckux (opm. B Ouonorum ropaszno [ojbllie, 4eM B JIPYTHUX OTPACIAX
€CTECTBO3HAHUS, COCYIIECTBOBAIM  OOBEKTMBHO-UACANUCTUYECKAsT U  MaTepUaIMCTUYECKas
TPAaKTOBKU Npupoabl oObekTa. Ilo Mepe pa3BuTHs OMOJOrMM CTHXMIHAs MaTepHaIucTHYecKas
OpHUEHTAIINS YYEHBIX CTaHOBWJIACh Bce Oosiee Becomoil. B X1X B. yKpemsioch IpeaCcTaBICHHUE O
TOM, YTO MUpP OpraHM4YecKux (opM, MUD KHUBOIO 00pa30oBajicsi €CTECTBEHHBIM 00pa3oM, MOPOKICH
MaTepHaIbHON MPUPOI0H 6e3 MpsAMOro MO0 KOCBEHHOTO BMEUIATENbCTBA IOTYCTOPOHHUX CHIL.

Mertononornyeckue YCTaHOBKM KJIACCHUYECKOM OHMOJOrMHM HE IMO3BOJSUIM  BBIPA3UTh
TOKAECTBO IPOTUBOIOJIOKHBIX CTOPOH LIEIOCTHOIO CUCTEMHOI0 00bekTa. B pesynbrare, BceoOuiue
XapaKTEpUCTUKU CHCTEMHOH OpraHu3aluyd BOCIPOM3BOAMIUCH B JIByX IPOTHBOIOJIOKHBIX
METOJOJIOTUYECKUX PETYJIATUBAX: PEAYKLIUOHU3M U LEJIOCTHBIA IOAXOJ; MEXaHUCTHYECKUN
JETEPMUHU3M U TEJEOJIOTHsI; MPOTUBOINOCTABIEHUE CTPYKTYPHO-WHBAPUAHTHOIO M TI'€HETUKO-
UCTOpUYECKOro mnoaxonoB. Kpome Toro, kiaaccudyeckoil OMOSIOTHMM CBOMCTBEHHA OpHEHTAalMs Ha
HEM3MEHHOCTb (DaKTOPOB IBOIIOIUH.

W, HakoHel, Kjaccudeckas OMOJOIMs HMCXOAMJA U3 TOrO, YTO CTPYKTypa MO3HaBaTeIbHOMN
JESTEIbHOCTH B OMOJIOTMHM HEM3MEHHA, METOJOJOTUYECKHE YCTAHOBKM OMOJIOIMYECKOIO MO3HAHUS
HCTOPUYECKH HE Pa3BUBAIOTCA.

Pybex X1X-XX BB. 03HaMEHOBAJICSI HOBOM pPEBOJIIOLMEN B €CTECTBO3HAHUH, PE3YJIbTATOM
KOTOPOH SIBUJIOCH CO3JjaHNE HEKJIACCHUECKOTO €CTECTBO3HAHMS, HOBOM ( TPEThel MO CUeTy) HaydHOH
KapTUHBl MHpa M HOBBIX CHUCTEM METOJOJOTMYECKHX YCTaHOBOK mo3HaHus. ConeplkaHueM
peBoMIOIIMM B (U3UKE SBUIOCH CO3JAaHUE JBYX OTHOCHUTEJIIBHO CAMOCTOSITENIBHBIX CIIOCOOOB
onucaHus (PU3NUECKUX MPOILIECCOB - PEISITUBUCTCKOTO U KBAaHTOBOTO.

IIpy uTeHMu nuTEepaTypbl cleAyeT oOOpaTUThb BHUMAaHHE Ha COJEp)KaHHE TaKHUX
(dyHIaMEeHTalbHBIX ~ MOHATHMM  kak  "coObiTme",  "MHepuuanbHas  cucremMa  orcyera',
"OTHOCHUTEIIBHOCTD ", "0THOBPEMEHHOCTh coObITHIT", "HHTEpBaN BpeMeHun", "nmunHa",
"IpPOCTPaHCTBEHHO-BPEMEHHOM HHTEepBan", a Takke TakuxX (yHIaMEHTalIbHBIX MOHITHH Kak
NIEKTPOMAarHUTHOE M TPAaBUTALlMOHHOE IIOJIsS, METPUKA IIPOCTPAHCTBA-BPEMEHHM, 'KpUBH3HA
IPOCTpaHCTBA", PHUMaHOB XapakTep MPOCTPAHCTBEHHO-BPEMEHHOIO KOHTHHYYMa, €IUHCTBO
UHEepIUH, TpaBUTAIMM M METPUKH NpOCTpaHCTBa-BpeMeHH. Kpome Toro, ciemyer oOpaTHTh
BHUMaHUE Ha COJEpP)KaHHE HCXOAHBIX IIOCTYJIATOB CIELHMAIbHOM TEOPUU OTHOCHUTEIBHOCTH -
IIPUHIIAIIA OTHOCUTEIBHOCTH U NPHUHIMIA MOCTOSIHCTBA CKOPOCTH CBETA; U MCXOJHBIX IOCTYJIATOB
oOmieil Teopuu OTHOCUTENBHOCTH - OOIIero NpPHUHILMIA OTHOCUTEIBHOCTH U  MPHUHIIMIA
HKBHUBAJIEHTHOCTH.

KapaunanbHble W3MEHEHHS B CHCTEME METOJOJIOTMYECKUX YCTAaHOBOK PEISTUBUCTCKOM
¢u3uku( MO CpPaBHEHMIO C KIACCHYECKOM) CBSI3aHBI C BBISBJICHMEM 3aBUCUMOCTH OMUCAHUS
noBeeHns (U3NUecKUX OOBEKTOB OT YCIOBHM MO3HaHUSA ( Y4YeT COCTOSHUS JBUKEHHSI CHCTEM
oTcyera MpH TNPU3HAHUM TOCTOSHCTBA CKOPOCTH CBeTa B Bakyyme). llpousonuio m3MeHeHue
THOCEOJIOTUYECKON MO3UIMHN CyOBheKTa W OOBEKTa - MOSIBMIIACH HEOOXOAMMOCTh YKa3aHHsI Ha Ty
CHCTEMY OTCYETa, C MO3UIUNA KOTOPOM OMMChIBaeTCs HccieayeMast pu3ndeckas 00J1acTb.

dopmupoBaHUE KBAaHTOBOIO crioco0a omucaHus Takxke HauumHaercss B 80-x rr. X1X B.
UCCIICIOBAaHMEM 3aKOHOMEPHOCTEH WHTEHCHBHOCTH H3IY4YEeHHUs aOCOJIIOTHO YEpHOro Tena ( Kak
(GYHKIIMM 4acTOThI KOJIEOAHUI U TeMIepaTyphl) U CUCTEMATHU3alMed SMIUPUUECKUX HCCIeT0BaHUN
cnekTpoB. [Ipu noAroroBke MaTepuanoB 3TOM TEMbI MOXHO HCIOJIb30BaTh, KPOME TOW JIMTEPATYPHI,
KOTOpasi yKa3aHa HaMH, pa3/ieibl M TJaBbl JI0O00ro ydeOHHMKa 1O oO0mield (¢u3nke, B KOTOPBIX



u3JjaraeTcs CcoJepKaHue KBAaHTOBOM MexaHukd. lIpm MOAroTOBKE pEeKOMEHIyeTcsi 0oOpaTUTh
BHUMaHHME Ha COJEp)KAaHUE IIOCTYJAaTOB KBAHTOBOW MEXAaHUKH, TAaKUX €€ METOA0JIOTMYECKHX
NPUHIUIOB KaK MPUHIMI COOTBETCTBUS M MPUHIUI JOMOJHUTEIBHOCTH, Ha CeNU(UKY KBAaHTOBO-
MEXaHUYECKOr0 OINUCaHMUA (PU3MUECKOM peallbHOCTH, Ha COAEp)KaHUE TaKUX (PyHIaMEHTalIbHbBIX
MOHITHIA KBAaHTOBOW ¢u3uku Kak "BoiHa". " wacrtuma", "Qusudeckas pearbHOCTH'", Ha pPOJIb
U3MEPUTEINIBHBIX MPOLEAYP B KBAHTOBO- MEXAHUYECKOM MCCIIEIOBAHUU U JIP.

Co3gaHue KBaHTOBOM MEXaHMKHM NPUBEIO K eme 0ojiee 3HAYUTEIBHOMY IepecCMOTpPY
METOAOJIOTMYECKUX MPUHLUIOB KJIACCUYECKOW (DU3MKM, YeM TOT, KOTOpPBIH MMeEN MECTO IOcie
CO3HAHUS CIIEIUATBFHON U 001el Teoprii oTHOCUTENbHOCTH. OCHOBHBIC HANIPABJICHHUS, 10 KOTOPBIM
IPOM30LIIO Pa3MEXKEBAHUSA METOAOJIOIMYECKMX NPUHIUIOB KJIACCUYECKOW M KBAHTOBOM (DU3UKU:
BBEJICHUE HOBOI'O Kjacca NPUHLMIIMAIBLHO CTAaTUCTHUYECKUX 3aKOHOMEPHOCTEH; HEBO3MOYKHOCTH
IPOBECTH PE3KYyK TIpaHUIly MEXIy OO0beKTOM U HpuOOpOM U BBEJICHHE IMPUHIIMIA
JOTIOJTHUTEILHOCTH; HEBO3MOXKHOCTh OJHOBPEMEHHOI'O OIPENIEICHUSI BCEX CBOWCTB MHUKPOOOBEKTA
(MpUHLIMI HEONPEAEICHHOCTH ); HEHATJISAHBIM XapaKkTep TEOPETHUECKUX MOJIeNel, HEOIHO3HAYHOCTh
ynoTpeOaeHHsI MOHATUH, HEOOXOAMMOCTD YKa3bIBaTh HA YCIOBUS IO3HAHUS H JP.

dopMUpOBaHUE PEJIATUBUCTCKOIO U KBAaHTOBOI'O CIIOCOOOB OIMCAHMA IMOBJIEKIO 3a COOOH U
[JIyOMHHBIE PEBOJIIOIIMOHHBIE U3MEHEHHS B CUCTEME aCTPOHOMHUYECKOI0 1o3HaHusl XX B. OCHOBHbIE
HalpaBlIeHUs, IO KOTOPHIM IPOU30ILIO  pa3MeKEBaHHE METOJOJIOTUYECKUX  YCTAaHOBOK
COBPEMEHHOM, HEKJIaCCUUECKOW acCTpOHOMMU XX B. U KJIACCUUECKOW aCTPOHOMUH CIIEIYIOLIHE.

Bo-mepBbIX, OTKa3 OT NMPU3HAHHUA HEU3MEHHOCTH CTPYKTYPBI KOCMHYECKHX 00pa3oBaHUI U
noJ4epKuBaHue (yHAaMEHTAIbHOU POJIM CTPYKTYPHOM 3BOMIONMK BeeneHHoil (BblaeIeHEe MUKPO-,
MakKpo- 1 MEraMHpoB; MPEACTABICHUE O AETEPMUHALMHN CTPYKTYpbl BecenenHoil ee uctopueil u, kak
CJIEZICTBHE, - JIOMMHUPYIOIIAsg pOJb KOCMOTOHMYECKOI'O acHeKTa B CHCTEME acTPOHOMUYECKOIO
3HAHMS; BBIIBWKEHUE HJIEU O HAIMYUU JE3UHTETPUPYIOIIMX, B3PHIBHBIX IPOLECCOB B 3BOJIOLUU
KOCMHUYECKHX TeJ; U Jp.).

Bo-BTOpBHIX, U3MEHEHUE IIPOCTPAHCTBEHHO-BPEMEHHBIX IpeJICTaBICHUM (unes
OTHOCHUTEJIBHOCTU TOIOJIOTMUYECKON CTPYKTYPbI IPOCTPAHCTBA-BPEMEHH) U JP.).

B-Tperpux, 0TKa3 OT HJIeU €AMHCTBEHHOCTH BeeneHHOo.

B-ueTBepThIX, U3MEHEHUE NPEICTAaBICHUNH 00 SMIMPUUYECKOM M TEOPETHUYECKOM Oa3ucax
ACTPOHOMHMYECKOTO TIO3HAHUS, SIBHOE BBEICHHUE IMPEICTABICHHUS O HEOOXOIUMOCTH ydera "yCIoBHIA
NO3HaHUA" U MEPUOJUUECKON CMEHBI ACTPOHOMHUYECKUX CITOCOOOB OMUCAHUS.

CoBpeMeHHas peNsITUBUCTCKAsi KOCMOJIOTHS 001a/laeT MOILIHBIM TEOPETUUYECKUM anmapaToM
JUIsL TIOCTPOEHHUS MOJIENEN, BOCIPOU3BOISALINX JBONIOLUIO Hamedl BceneHHOW, HauuHas ¢ JIOJIEH
CEeKYHJIbI BIUIOTH /IO HACTOSIIIETO BpEMEHM. 3HaHUs 00 3BOIIONMU BcenenHol - oT oOpa3oBaHUs
AJIEMEHTApHBIX YacTHUIl 10 OOpa30BaHUS 3Be3J, TAJAKTUK, IJIAHETHBIX CHCTEM - IIOCTENEHHO
BBICTPAUBAIOTCS B JJOCTATOYHO CTPOMHYIO M HEIPOTUBOPEUUBYIO KapTHUHY.

Bo Btopoii monmoBuHe XX B. NOUCTHHE paJuKalibHbIE NpeoOpa3oBaHUS MPOM3OLUIN B
MOJIEKYJsIpHOM Ouonoruu. OCHOBHBIE HAINpPaBICHUS HM3MEHEHHS] METOIOJOTHYECKHX YCTaHOBOK
OMOJIOTMYECKOro Mo3HaHus B XX B. CIEIYIOLIHE:

Bo-niepBbiX, (opmupyeTrcs KauecTBEHHO HOBOE IPEJCTaBlIeHHE OOBEKTa IO3HAHUS -
HOJMCUCTEMHOE BUIEHUE OMOJIOTHYECKOTO MHpa, OTKA3 OT MOHOLIEHTPU3Ma M OPraHU3MOLIEHTPU3MA
B I10JIb3Y MOJUIEHTPU3MA U TOMYJIALIMOHHOTO CTUJISI MBIIIJICHUS.

Bo-BTOpBIX, CKJIaJIbIBa€TCs KaYECTBEHHO HOBas THOCEOJOrMYecKas CUTyalMs, TpeOyromas
SBHOT'O yKa3aHUs Ha YCJIOBUS [TO3HAHUS, HA OCOOEHHOCTU CYObEKT-00bEKTHBIX OTHOILIEHUH.

B-TpeThuX, yCTaHOBJIEHUE TUANEKTUYECKOTO €IMHCTBA PaHee MPOTUBONOCTABIISBIIMXCS APYT
Ipyry  TOIXOJI0B  (€IMHCTBO  OIHKCATENbHO-KIACCU(PUIMPYIOMIET0O U OOBSICHUTEIHHO-
HOMOTETHYECKOIO;  ONEpPallud  pacwIEHEHUs, PEIyKLUUMU C [POLEecCaMU HMHTETPUPYIOLIErO
BOCIPOM3BOJCTBA LEJIOCTHOCTH; CTPYKTYPHOIO M HCTOPUYECKOTO MOAXO0J0B; (DYHKIHMOHAIBHO-
LIEJIEBOTO U CTATUCTUYECKU-BEPOSTHOCTHOTO U [Ip.).

B-uerBepThiX, yriyOjieHWE €IMHCTBA OHMIMPUYECKUX HCCIEIOBAaHUI C  MPOLIECCOM
MHTCHCUBHOW TEOpEeTH3aluu OHMOJIOTMYECKOr0 3HAHUS, BKJIIOYAIONIMM ero (opMaau3aluio,
MaTeMaTHU3aliio, aKCHOMATU3AIIMI0, METOI0JIOTU3ALIHMIO U JIp.

CoBpemeHHass OMOJIOTHSI CTOUT, [TO-BUIUMOMY, HA IOPOTre MIOHUMAHUS MOJIEKYJISIPHBIX OCHOB
CYIIHOCTH HUBOTO YTO TMO3BOJUT PEBOIIOLHMOHU3UPOBATH MEIULIMHY, CEIbCKOE XO3SHUCTBO, caM



o0pa3 *u3HU YenoBeka. KaueCTBEHHO HOBBIE MOIXOAbl HAMETHIIUCH B PEIICHUH JIBYX BaKHEHIIIMX
MHUPOBO33pEHYECKUX MpoOJIeM - MmpolieMe MPOUCXOXKIECHUS KU3HU U IpodiieMe MPOUCXOXKACHUS
4eJI0BEKa (aHTPOIOCOLIMOTEHE3A).

MupoBo33peHyeckasi HalleIeHHOCTh OMOJIOTHH peann3yeTcs B ABYX HalpaBICHUIX:

1) Ha YenoBeKa, Ha BBISIBJICHHE B3aMMOCBS3€H OMOJIOTMYECKOTO M COIMATBLHOTO B YEIOBEKE;
Ccroco00B (PYHKIIMOHUPOBAHUS OMOJIOTMYECKOTO B COIlMAIbHOM. Bce B Ooubliel CTENeHH 4eI0BeK
CTaHOBHTCS UCXOJHOM "TOYKOM oTcyeTa" OMONIOTHUECKON HAyKH, OT HETo, ISl HeTO ¥ Ha Hero OyeT
HEIOCPEICTBEHHO OPUEHTUPOBATHCS IO3HAHUE KUBOTO.

2)Ha MHp, HaA BBISIBJICHUE 3aKOHOMEPHOCTEH BKJIIOUEHHOCTH >KHMBOTO B 3BOJIIOIHUIO
Bcenennoi, nepcrnekTB OMOIOrHUECKOr0 MUpa B Pa3BUTUM MUPAa KOCMUYECKOT0. DTO HaIlpaBJICHUE
PacKpBIBAETCS, MPEXKJIC BCETO, YepPe3 B3AMMOCBSI3h OMOIIOTHUECKUX M aCTPOHOMHYSCKUX HAYK.

K pazneny "Camoopranu3zaius B >kMBOH U HEKUBOU mpupoe"”

OnHo W3 HOBEHIIMX MHTETPATUBHBIX HAIPABICHUNW B COBPEMEHHOM €CTECTBO3HAHUH -
CHUHEPIeTHKa, TEOpUsl caMoopranu3auui. KopoTko U ynponieHHO CyTh 3TOW TEOPHUH B CIEAYIOIIEM.
Bcenennas mpejacraBnsier u3 cebsi MHOXKECTBO cucTeM. W JMIIb HEKOTOphIE W3 HHUX MOTYT
TPAKTOBATHCS KaK 3aMKHYTBIE CUCTEMBI, Kak MeXaHn3Mbl. Bo BeenenHol Takux " 3akpbIThIX" cUCTEM
MEHBIMMHCTBO. [lomaBistoniee OONBITMHCTBO PeaTbHBIX CUCTEM OTKPBITHIC - 3TO 3HAYHT, YTO OHH
00OMEHHUBAIOTCS dHEpPruel, BelecTBOM M HH(popMaluel ¢ okpyxkaromieil cpenoit. K takoro pona
CHUCTEeMaM OTHOCSTCS, TpeXIe BCEro, OHOJOTMYECKHE U ColMalibHble cucTeMbl. Ho ecnu
00JBIIMHCTBO crucTeM BceneHHOM HOCAT OTKPBITHIN XapakTep, TO TO 3HAYUT, 4yTOo BO BceneHHol
JOMHUHHUPYIOT HE CTaOMIBHOCTD M PABHOBECHE, @ HEYCTOMYMBOCTh U HEPABHOBECHOCTh. B OTKPBITHIX
CUCTEMax CYIICCTBYIOT (hIyKTYaIl[MOHHBIE Ipoiiecchl. MTHOrMa (hIyKTyaIus MOXKET CTaTh HACTOJIBKO
CUWJIbHON (HAmpHuMep, eCM CYLIECTBYET MOJOXKHUTeNbHas oOpaTHas CBSI3b), YTO CYIIECTBOBABILAS
MpEeXIe OpraHU3alMs HE BBIAEPKMBACT U paspymiaerca. B 3ToT mepesoMHBIH MOMEHT (TOuka
Oudypkanum) NPUHIUIHAILHO HEBO3MOXKHO CKa3aTh, B KAKOM HAIpaBICHUHM OyJeT MPOUCXOAUTH
JanbHEHIIee pa3BUTHE: CTAHET JIU COCTOSIHUE CUCTEMbl XaOTHYECKUM WJIM OHA MEeperIeT Ha HOBBIH,
0oJiee BBHICOKHI yPOBEHb YIOPSAOYEHHOCTH U OopraHu3auuu ((pa3oBbie mepexoabl U AUCCUTIAaTHBHBIC
CTPYKTYPHI - JIa3epHbIC MYYKH, HEYCTOMYMBOCTH IUIa3Mbl, SIBJICHUs (iaTTepa, XUMUYECKUE BOJIHBI,
CTPYKTYpPHI B XKHAKOCTAX U Jp.). Jpyrumu cioBaMu, B COCTOSIHUSX, JAJIIEKHX OT PaBHOBECHS, OUYEHb
ciabble BO3MYILIEHHS MOTYT YCHUJIMBATBCS 1O THTAHTCKUX BOJIH, PAa3pyLIAIONMIUX CIIOKHUBIIYIOCS
CTPYKTYPY U CIIOCOOCTBYIOIIUX PaIUKaTbHOMY KaueCTBEHHOMY U3MEHEHUIO ATOU CTPYKTYPHI

['maBHast waess CHHEPreTUKH - 3TO HJAES O BO3MOXHOCTH CIIOHTAHHOTO BO3HHUKHOBEHMSI
MOpsAIKA U OPTaHU3AIMK U3 OECTIOPSAKA U Xaoca B pe3yNbTaTe Mpoliecca CaMOOpPraHUu3alllu.

Ha py6exxe XX1 B. ecrecTBO3HaHUE, MMO-BUIUMOMY, BCTYIIA€T B HOBYIO UCTOPUYECKYIO (ha3y
CBOEr0 Pa3BUTHS - HA YPOBEHb OCTHEKIACCUYECKON HAYKH.

JInsi  TIOCTHEKJIAaCCHMYECKOW  HayKM  XapaKTepHO BBIIBM)KEHHE Ha  TEPBBIA  IUJIaH
MEXIUCIUTUTMHAPHBIX, KOMIUIEKCHBIX U MPOOJIEMHO-OpPUEHTUPOBOYHBIX (HOPM HCCIEI0BATEIbCKOM
NesATeTbHOCTH. Bce damie B ompeneneHWH IMO3HABATENBHBIX II€JIEM HAayKd HAYWHAIOT WrpaTh
pElIalonlyl0 poJib HE BHYTPUHAYYHBIE 1I€TH, a eI S3KOHOMHYECKOTO U COIUAIbHO-TIOJUTUYECKOTO
xapakrepa. O0beKTaMH COBPEMEHHBIX MEKIUCHIUILTHHAPHBIX UCCIEIOBAaHUN BCE Yallle CTAHOBSITCS
YHUKAJIbHBIE CHUCTEMBbI, XapaKTepU3YIOIIHECs OTKPBITOCTBIO U caMmopa3BuTHeM. (CTaHOBIEHUE
MOCTHEKJIACCHYECKON  HAyKW  MPUBOJUT K  M3MEHEHHUIO  METOJIOJIOTHYECKHUX  YCTAaHOBOK
€CTECTBEHHOHAY4YHOI'O IMO3HAHUS:

0 bopMHpYIOTCS 0COOBIE CIIOCOOBI ONMMCAHUS U MPEJACKa3aHUsI BO3MOXKHBIX COCTOSTHHI
pa3BUBAIOIIETOCS O0BEKTA - MOCTPOSHUE CIIEHAPUEB BO3MOKHBIX JIMHUN Pa3BUTUS CUCTEMBI ( B TOM
YHUCJIe U B TOYKaxX OMdypKaImm):

O ujean NMOCTPOEHUsI TEOPUU KaK aKCMOMATHYECKO-JE€TYKTUBHOM CHUCTEMBbI BCE Halle
coUYeTaeTcs C CO3JaHHUEM KOHKYPHPYIOIIUX TEOPETUYECKUX OINHUCAHWMA, OCHOBAHHBIX HA METOJaX
arnMpoOKCUMAIIMH, KOMIIBIOTEPHBIX ITpOorpaMmax H T.1.

O B €CTECTBO3HAHMM BCE Yalle MPUMEHSIOTCS METOAbl MCTOPUYECKOW PEKOHCTPYKIIUU
00BEKTa, CIIOKUBIIMECS B TYMAaHUTAPHOM 3HAHUM;
O 0 OTHOUIEHHIO K pa3BUBAIOIIUMCA OOBEKTaM M3MEHSETCS M  CTpaTerus

SKCHICPUMCHTAJIIbHOTO HUCCIICAOBAHUA: PC3YJIbTAThl SKCIICPHUMCEHTOB C O6’LCKTOM, HaxXoadIMMCs Ha
Pa3HBIX J3Tanax pa3BHUTHUA, MOTYT OBITH COIIACOBAHEI TOJBKO C YUYE€TOM BEPOATHOCTHBIX JIMHAN



OBOJIIOIIMUA CUCTEMBI; OCOOCHHO 3TO OTHOCUTCS K CHCTEMaM, CYIIECTBYIOIIUM JIAIIbL B OIHOM
9K3EMILIApPE - OHU TPEOYIOT U 0CO00M CTpaTerny 3KCIEPUMEHTAIBHOTO UCCIIEOBAHUS, MTOCKOIbKY
HET BO3MOYKHOCTH BOCIIPOM3BOANTH MTEPBOHAYAILHBIE COCTOSIHUS TAKOTO OOBEKTA;

O HET CBOOOJBI BbIOOpA AIKCIIEPUMEHTAa C CHCTEMaMH, B KOTOpPBIE HEMOCPEICTBEHHO
BKJIIOUCH YEJIOBEK;
O WU3MEHSIOTCS TPEJCTABICHUS KJIACCHYECKOT0 M HEKJIACCHYECKOTO0 €CTECTBO3HAHUS O

[IEHHOCTHO HEHTpPaIhbHOM XapakTepe HAYYHOTO HCCIEIOBaHUS - COBPEMEHHBIC CIIOCOOBI OMHMCAHHS
00BEKTOB (OCOOEHHO TaKHX, B KOTOpbIE HEMOCPEICTBEHHO BKJIIOUEH CaM YEJIOBEK) HE TOJIbKO
JIOMYCKAIOT, HO Ja)Xe MpPEearoaraloT BBEACHHE aKCHOJOIMYECKHX (aKTOPOB B COAEp)KaHUE U
CTPYKTYpY croco0a onucanus ( 3TUKa HayKH, COIIMalIbHAs HKCIIEPTHU3a IPOTPaMM U Ap.).

Ecte Bce OCHOBaHMS CyuTaTh, YTO IO MEpPE JAIbHEHIIETr0 pa3BUTUSI HAYKH BCE ITH
COBpEMEHHbIE 0OCOOCHHOCTH €CTECTBEHHOHAYYHOT0 MO3HaHMs OyAyT MpOSBIATH ceOs B emie Oosee
KOHTPACTHBIX ¥ OYEBUIHBIX (hOpMax.

10 Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHHd, MCNOJb3yeMbIX NPH OCYIIEeCTBJIECHUH
o0pa3oBaTe/IbHOI0 mpolecca MO JMCHUIUIMHE, BKJIOYasi MepevyeHb IPOrPaMMHOIO
obecrieyeHusi U HHGOPMAIHOHHBIX CIPABOYHBIX CUCTEM

[IpenycMOTpeHO MCIOJIb30BAHNE TEXHUUYECKUX CPEACTB KOHTPOJIS — KOHTPOJIbHO-00yUaromien
IpOrpaMMbl Ha «BBIXOJE» KaXJOr0 MOMAYJSl OLIEHHWBAaeT MEPCOHAIbHbIE Y4eOHbIE IOCTHKEHUS
CTYJEHTOB (KOMIIBIOTEPHOE TECTUPOBAHHUE).

KontponbHo-TecTupyromas nporpamma «Tect-2000x»;

KonTponbsHo-o0yuatomas nporpamma «My testy;

KoMruiekT crnaitioB-mpe3eHTaui Jyist IeKUUid 1 MPaKTUYECKUX 3aHITHIA;

Kommtekt yueOHBIX (pHUIBMOB IO TEMAaTUKE Y4eOHON AUCIUTUINHBL.

B npouecce NEKIIMOHHBIX U MPAKTHYECKUX 3aHSTUN HCIONB3YETCs CleAyolee IporpaMMHOe
oOecrieyeHue:

- IPOrpaMMBbI, 0OecTeuyuBarolue 10CTyn B ceTh MHTepHeT (Hanpumep, «Google chrome»);

- Mporpammsbl, JAEMOHCTpallMM BHJAEO MaTepuanoB (Hampumep, npourpeiBarens «Windows
Media Player»);

- TporpamMmbl IS JEMOHCTpAllMd M CO3JlaHus Tpe3eHTanui (Hampumep, «Microsoft
PowerPointy);

11 Onucanue MaTepualbHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOH JJI OCyHIeCTBJICHHUS
00pa30BaTeIbHOIO NMPoOLECcCca MO0 AUCIUIIHHE

B kauyecTBe MaTepHalbHO-TEXHHYECKOTO 00ECHEYeHUs] JUCHUIUIMHBI  HCIIOJIB3YIOTCS
CIENYIOINE MYJIbTUMEAUNHBIE CPEACTBA: KOMIIBIOTEP, MPOEKTOP, WJLIFOCTPATUBHBIA MaTepHanl K
JexuusM (mpe3eHTanuu B nporpamme Power Point).

JIeKIMOHHBIE  3aHATHUA NPOBOIATCA B MYJBTUMEAMMHOW  ayIUTOPUH, OCHAIICHHOU
KOMIIBIOTEPOM M TNpoekTopoM. Kaxknas nekuus CcOmpoBOXKIAeTCs IMPE3ECHTALUEl, CoJepIKallei
KpaTKHil TEOPETUYECKUI MaTEpUAl ¥ WIUTIOCTPATUBHBIN Marepuan. Kaxaas nmpe3eHTanus nocTpoeHa
1o cleyroueMy IabloHy: Ha3BaHME JIEKIIMOHHOTO 3aHATHS, LENb U 33Ja4 JIEKIUH, KpaTKoe
coJIepKaHue TIPEABIAYIICH JEKIHH (TP HEOOXOAMMOCTH ), TEOPETUUECKHUI MaTepual (pa3OuT Ha JIBe
YacTH C y4eTOM IIepeMEHbI), B KOHIIE MPUBEJICHBI UTOTH JIEKIIMOHHOTO 3aHATHs, 0003HaueHa TeMa
CJIEIYIOLIEH JIEKIIUH, a TAKXKE BOMPOCHI M 3aJaHUs JUIsI CaMOCTOSATENBHOTO n3ydeHus. [Ipesenranumn
1O JIEKIIMOHHOMY KypCy pa3OWThI 10 TeMaM, MO OTJEIbHO B3SATOH TeMe MOXET OBITh HECKOJIBKO
JIEKIIHM.

Ha3Banus u nepeyeHb y4yeOHBIX U JOKYMEHTAJIBHBIX (UIBMOB, UMEIOIUXCA B (PUIBMOTEKE
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12 Unble cBenennsi M (WJIHM) MATEPHAJIbI

12.1. OcodennocTu peajn3danui JMCHUIIJIMHBI 1JI HHBAJIMAOB U JIUIl ¢ OrPAaHHYCHHBIMHA
BO3MOKHOCTSIMU 310POBbS

Jia  oOecnedyeHus oOpa3oBaHUS MHBAJIMJOB U OOy4aroUMXcsi C  OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 3/I0POBbsl  pa3pabaThiBaeTCsl aJaNnTUpOBaHHas oOpa3oBaTelbHas Mporpamma,
WHAVBUAYAJIbHBIN y4yeOHBIH IJIaH C Y4€TOM OCOOEHHOCTEH HX ICHUXO(PU3NYECKOTO pPa3BUTHUS U
COCTOSIHUSL 3/10pOBbSl, B YAaCTHOCTH, MPHUMEHSETCd WHIMBUAYAJIbHBIH IOAXOJ K OCBOCHHUIO
TUCHUTIIMHBI, UHIANBUIyaJbHBIE 3aaHus: pedeparsl, MTUCbMEHHBIE Pa0OTHl M, HA0OOPOT, TOJIHKO
YCTHBIE OTBETHI U JUAJIOTH, MHIUBUAYaJIbHbIE KOHCYIbTAIIUH, UCIIOIb30BaHUE TUKTO(POHA U APYTrUX
3aIMMCBIBAIOIINX CPEICTB ISl BOCIIPOU3BEACHNUS JIGKIIMOHHOTO U CEMHHAPCKOTO MaTepHara.

Jnis ocymiecTBieHHUs] MPOLEAYP TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTecranmuu O6yanOHIHXC$I HHBAJIMAOB W JHI C OI'PaHUYCHHBIMHU BO3MOXHOCTIAMU 3O0POBbBIA
YCTAQHABJIMBAIOTCS  QJalTHUPOBaHHblE  (OPMBI  MPOBEACHHS C  YY4E€TOM  HHAMBHIYalTbHBIX
NCUX0(U3HOTIOTHUECKUX OCOOEHHOCTEMN:

- JUIsl JIML C HapyILIEHUEeM 3pEHHsI 3aJaHHs [TPEUIaratoTcs C YKpYIHEHHbBIM HIPUPTOM,

- JUIA JIUII ¢ HapyIOIeHHEeM CIyXa — OLEHOYHBIE CPEACTBA MPEIOCTABISIOTCS B MHCHMEHHOMN
¢dopme ¢ BO3MOKHOCTBIO 3aMEHBI YCTHOT'O OTBETA Ha MUCbMEHHBIH,

- IS JMI] C HapymIeHHEeM OIOpPHO-ABHTaTebHOTO armapara BUTATENbHBIE (OPMBI
OLICHOYHBIX CpPEICTB 3aMEHSIOTCS Ha MUCbMEHHBIE/YCTHBIE C WCKJIIOYEHUEM JBHraTelIbHOU
AKTHUBHOCTH.

[Tpy HEOOXOIMMOCTH CTYIEHTY-MHBAJIHMIY IPEIOCTABISIETCS JOMOJIHUTEIBHOE BpeMs JUis
BBIIIOJTHEHUA 3alaHUA.

[Ipy BBIMONHEHUHW 33AaHUN i BCEX TPYNI JUI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMU



310pOBbsl  JIOIIYCKAETCA TNPUCYTCTBUE WHIUBUIYaJbHOIO IOMOIIHHUKA-COIIPOBOXKAAIOIIErO IS
OKa3aHMsl TEXHUYECKOH MOMOImM B O(OPMIIEHHH PE3yJIbTaTOB NPOBEPKH CGHOPMHUPOBAHHOCTU
KOMIIETCHIIUH.

B nemsix obecnieuenust o0yyaromuxcsi UHBAJIUA0B U JIMLL C OFPaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBbsI OMOIMOTEKa KOMIUIEKTYeT (JOHJ OCHOBHOH yueOHOI JuTeparypoid, aJlanTHPOBAHHOW K
OTPaHUYEHUIO 3JICKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3oBaH B bBU®
Kem['Y. B O6ubnmnoreke mpoBOIATCS HMHIMBUAYaJIbHbIE KOHCYJIbTALMW JUISL JIaHHOW KaTeropUu
II0JIb30BATENICH, OKa3bIBACTCs IOMOIIb B PETUCTPALMMA U UCIOJIB30BAHUHU CETEBBIX M JIOKAJIBHBIX
AIIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, MIPEIOCTABISIIOTCS MECTA B YUTAIBHOM 3aJle.

12.2 O6pa3oBaTesibHbIE TEXHOJOTHH

B cootBerctBum ¢ tpeboBanusiMu GI'OC BO mo HampaBieHHIO MOATOTOBKH « DKOHOMHKA»
pabouell mporpaMMoil MNpu peanu3aluyd KOMIIETEHTHOCTHOIO MOJXOAa IpeaycMaTpUBarOTCA
AKTUBHbIC U HHTEPAKTUBHBIC ()OPMBI IPOBECHUS 3aHATHUI.

Conepxanne 00pa3oBaHMs: MOJYJbHOE HANOJIHEHUE TpeAyCcMaTpuBaeT 3  MOIYJIS:
«OBOJIIOLIMS HAYYHOI'O METOJla U €CTECTBEHHOHAYYHOH KapTHHBI MUpa», «CTPYKTypHBIE YPOBHH,
CUCTEMHAasl OpraHM3alisi MaTepuud M IaHOpamMa COBPEMEHHOro €cTeCTBO3HaHuA», «buocdepa u
YEJIOBEK».

[Ipu mpoBeAeHWN TPAKTUYECKUX 3aHSATHH HMCIOJIB3YETCS OpraHM3allMoOHHAas (opMa «Keic-
METO/», BKJIIOUAIOLIasi TAKUE 3Tallbl, KaK:

1) moaroroBka K 3aHsATHIO cTyaeHTa (pazpadorka JICC, moaroroBka COOOIIEHUH 110 TEMAaTHKE
3aHATHS, paboTa co chaiilamMu- MNpe3eHTAUUsMH JIEKUUH, NpocMOTp (GWIBMOB) B COCTaBe
MUHUTPYIIIL,

2) opraHM3allMOHHAs YaCcTh — BblIaya 3a/1aHus;

3) uHIMBUIYyaJdbHAs CaMOCTOsATENbHass paboTa CTYJEHTOB C 3aJaHMUSIMM, IIOJy4YCHHE
JIOTIOJIHUTENBHONM HMH(OpMaIMK; IMPOBEPKAa YCBOEHHUS TEOPETUYECKOro MaTepuajia II0 TeMe B
IpoIecce YCTHOTO COOOIICHUS;

4) paboTa cTy/IeHTOB B MUHUIPYIINAX; KOJJIEKTUBHAsI paboTa CTY/I€HTOB;

5) opopmIiieHHE CTYIGHTAMU UTOTOB PabOThHI,

6) mozBeIeHNE UTOTOB MPENoIaBaTeseM.

[Ipy yTeHuM neKUUH NPEAYCMOTPEHO MYJIBTUMEIUITHOE CONpPOBOXACHUE (TPE3EHTALUN)
JEeKIUH, T[pocMOTp (parMeHTOB Y4eOHBIX (UIBMOB, OKa3aHHE TIOMOLIM CTyJEHTaM IO
(GopMHUPOBAHUIO YUEOHBIX AEUCTBUN B OPOPMIIEHUN KOHCIIEKTa «OOPTOBOM sKypHAI».

CocraBurtens. [lepbaxosa H.A., x.i.H., morr. SHulT




