MHHHCTEPCTBO OBPA30OBAHHS H HAVKH POCCHIUCKOH ®EJEPAIIN

benosernit HHCTUTYT (Duanan)
(heslepanLHOTO TOCYAAPCTREHHOIO BI0KETHOTO 0GPA30BATEILHONO YUPSKISHHS
BEICIIETO 0DpazoBazug
«Kemeposckuil rocyaaperseniblii YEHBEPCHTETY
Kadeapa 3konomuuecknX HAyK H HHOOPMANNOHHBIX TeXHOTOH

VTBEPIK]IAKD
H.o. CKTAPA, K.1.1., I0LEHT
7~ B.A. Capkuesn

PaGoyas nporpaMma ancunminub
KoHuenunu coppeMeHHOro ecrecTnosHanNA
Hanpasaenne noarotosxy
02.03.02 dynoasenmansnan unopmamura u
uHhoOpMaNHOHHbIe MexnoI0cHI
Hanpasaennocts (npodmins) noaroToekn
OmEpoimaste ungpopmanuonnsie cucmemnt

YpoBeHb Gaxaraepuama

Dopma odyuenns
3QOYRAA

benoso 2018



COJEPKAHUE

1 TIlepeueHp mJIaHUPYEMBIX pPE3YyJNbTATOB OOY4YeHHS 1O JUCHMIUIMHE, COOTHECEHHBIX C
MJIAHUPYEMBIMU pe3yJibTaTaMu OCBOCHHUS o0OpazoBarenbHON MPOTPAMMBI 02.03.02
OyHnaMeHTanbHast UHPOPMATUKA U HHPOPMAITTOHHBIE TEXHOTOTHH .....vvvverresreieeresnnesseessesseesseesnenns 3
2 MecTo TUCHUIUIMHBI B CTPYKTYPE MPOTPAMMBI OAKATIABPHATA .....eeveerereesreesnreasreesseeaseessnesneessnesnseeses 3
3 O0beM NUCHUIUIMHBI B 3a4€THBIX E€IMHUIIAX C YKa3aHUEM KOJIMYECTBA aKaJEeMHUYECKUX YacoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydarommxcs ¢ mpernojaBaTesieM (IO BUAAM 3aHITHI) U Ha

CAMOCTOSITEITEHYIO PAOOTY OOYTAROIIIIIXCS ... vvvesveeeeteesresseesseesesssesbeesesssesbeessesseesbeesneasnesbeenbeasnesneenne e 4
3.1 OO6BEM TUCHMIUIMHBI TIO BUAAM YUCOHBIX 3AHATHH (B TACAX)..eiuvveeiureessirressireessiressssreesssnessssnesssseeens 4
4 ConepxaHue TUCUUILTUHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazziesiaM) ¢ YyKa3aHUEeM OTBEACHHOTO
Ha HUX KOJIMYECTBA aKaJE€MUYECKUX YACOB U BUJIOB YUCOHBIX BAHITUM .....vvevveinreeineeieesieesneesineeeee s 5
4.1 Paznenbl AUCHUTUIMHBI M TPYJOEMKOCTD IO BHJIaM yUeOHBIX 3aHATHH (B aKaJeMHUYeCKHX Jacax).5
4.2 CopepxaHue TUCHUILTUHBI, CTPYKTYPUPOBAHHOE IO TEMAM (PABHEITIAM ) ....veervvenreeirennreesieesnreensnens 5
5 IlepeueHp y4eOHO-METOAMYECKOTO 00ECTICUeHHS ISl CAMOCTOSTENIbHOW paboThl 00y4aromuxcs Mo
D107 0030101070 (< T 15
6 DoHJ OUEHOYHBIX CPEIACTB JJIsl MPOBEICHHS MPOMEKYTOYHOH aTTecTanud OOy4aroIuXcs IO
D107 0030010705 (<SR 16
6.1 ITactiopt hoHAA OLIEHOYHBIX CPEACTB MO TUCIIUTIIIIHE ..veevvvisreerseessreesseeasseessnesseesseeaseessnssnsesssnens 16
6.2 TUMOBBIE KOHTPOJIBHBIC 3aJAHHS UITH WHBIC MATCPHATIBL ... evvieveveentessresieesesseesseessessnesseessessnenseas 17
6.3 Meronuueckue MaTepuabl, ONpeaesSIoNIie MPoIeypbl OLIEHUBAHUS 3HAHUHN, YMEHUI, HABBIKOB
U (UJIM) ONBITA AESITEIbHOCTH, XapaKTEPU3YIOLIUE ITANbl (POPMUPOBAHUS KOMIETEHIUHM ................. 25
7 IlepeueHb OCHOBHOW M JOIMOJHUTEIBHOW y4EOHOW JIHUTEpaTypbl, HEOOXOAMMOMN HJisi OCBOCHUS
B187003 0701705 05 (TR 25
a) OCHOBHASL YUCOHAST IUTEPATYPA: +.vveervvenreerrressneesueeasseassesanseessesssseessesasesssessnsesssssssesssesnnes 25
0) JIOTIOTHUTEIIBHASL YUEOHAS JTUTEPATYPA: .vvervvearreerureasreessreaseessreesneessreassesssneessessneessesansesnes 26
8 Ilepeuenp pecypcoB MHGOPMALMOHHO-TEIEKOMMYHHKAITMOHHON ceTH «MHTepHeT» (nanee - ceTh
«aTepHET), HEOOXOAUMBIX JIIISI OCBOCHUS TACIIHTIIIITHBL ......vvesviseestee st e b nne e 26
9 Metoauyeckue yKa3aHust Jisl 00yYarOIIUXCS IO OCBOCHUIO TUCIIUTIIAHBI .....vveiuveeieeanniesieesnreeninns 26

10  IlepeueHb  MHGPOPMAIMOHHBIX  TEXHOJOTHM,  HCIOJB3YEMBIX HpPH  OCYLIECTBIEHUU
00pa3oBaTeNLHOrO Mpoliecca Mo JUCHUIUIMHE, BKIIIOYas MepedeHb MPOrpaMMHOro OoOeCreyeHHs U

UH(OPMALMOHHBIX CITPABOUHBIX CHCTEM ....veeueriesreesreasreessreasseessreassesssneassesssneassesssneessessneessnsansessnssnes 33
11 Omnwucanue MaTepuanbHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW  JJs  OCYHIECTBIICHHUSA
00pa30BaTEIBHOTO MPOIECCA TTO JTACIIHATIITHHE ... ..vveesteeesureessuteessusessssseessssessassesssseessnessssneesnsseesnsneesnes 34
12 VIHbIe CBEACHUS U (MITH) MATEPHAIIBI .. .eeeveeutieseeanteesureanseessseasseessseasseesssessseesnseanseessneaseessnssnsesssnens 35
12.1. OcoOeHHOCTH peanu3aliid TUCIHUIUIMHBI JIII HWHBATUAOB W JIIl C OrPAHUYCHHBIMU
BOBMOKHOCTSIMU 3IIOPOBBS ... ..tvteutttesutetesuteaessseeesssesaasseeessbe e e asb e s e bbb e e kb e e e bb e e e bb e e e be e e sab e e e e sbn e e e sbe e e e nnneeaaes 35

12.2 O0pa30BATETBHBIC TEXHOIOTHH ....veeureeereasreessreasreessreaneessneasseessseaseesseeaneesseeaneesnesaneesnessnneesseens 36



1 IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0yYeHHUs] MO JUCHHUIJIHHE, COOTHECEHHBIX C
IUVIAHUPYeMbIMH  pe3yJbTaTaMH  OCBOeHHMsi oOpa3oBarejibHOW  mporpammbl  02.03.02
dyHgamMeHTaabHas nHpopMaTUKA 1 HHPOPMALMOHHbIE TEXHOJIOTHH

B pesynbrate ocBoenus OITOIT GakanaBpuaTa 00ydarOImMACs JTOJDKEH OBIAACTD CICAYIOIUMU
pe3ynbTaTaMu 00y4eHUs IO TUCIHILIINHE:

Koowu Pe3yabTaTbl 0CBOCHHS IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS
KOMnemeHyuu OOII Cooepoicanue 10 AUCHUILIUHE
KomnemeHuuii
OK-7 CIIOCOOHOCTBIO K | 3HaTh:
CaMOOpra”u3alnuu U | - OCHOBHBIE I10OJIOXKEHUA CUCTEMHOI0 IOAX0a;
camM000pa30BaHUIO. - 0 MEXaHU3ME CaMOOpPraHu3alMU B KUBOU H
HEKHUBOU IPUPOJIE
- cnenuduKy TYMaHUTAPHOTO 51

€CTECTBEHHOHAYYHOI'0 KOMIIOHEHTOB KYJBTYpBI,
ee CBSI3el ¢ 0COOCHHOCTSIMU MBIIIJICHUS Y€I0OBEKa;
VYMeTh:

- TBOPYECKH HCIOJB30BaTh (yHIaMEHTAIbHBIC
3HAHUS B PA3IMYHBIX BHAAX JEATCIBHOCTH |
NPUMEHATh YCBOCHHBIE WM NPUHLUNBI MPH
aHajn3e Pa3JIMYHBIX npo0iemM Hay4HO-
TEXHUYESCKOMN nu COIMAJILHOM JBOJIIOIHNH
COBPEMEHHOTO MUPA;

- MPOEIMUpPOBaTh MPUOOPETEHHbIE 3HAHUS Ha
npoOsieMbl H3y4EHHS €CTeCTBEHHOHAYYHBIX U
MaTeMaTHYEeCKUX KOHIICTIITHH;

- BbIpabarbiBaTh HU  OOOCHOBBIBATH  CBOIO
MHPOBO33PEHUYECKYIO MMO3ULIHIO;

Bnaners:

- HaBbIKaMU MTO3HAHUS MUPA;

- IIOHMMaHHEM MEXAHU3MOB DPETYISALUU U
CcaMOOpraHu3aluu €CTECTBEHHBIX
COLIMOIIPUPOAHBIX KOMIIJIEKCOB;

- HaBBIKAMM BEJEHUS IHUCKYCCHH TO Tpoliemam
€CTECTBO3HAHUS.

2 MecTO IMCHUIIMHBI B CTPYKTYpe NPOrpaMMsl 6akajaBpuara

VYyeOnas gucnuminHa «KoOHLENIUUM COBPEMEHHOTO €CTECTBO3HAHUSA» OTHOCHTCS K
JUCLUIUIMHAM BapHaTUBHOM dYacTH. [l OCBOEHHUS NAaHHOM Y4eOHOH IUCHMIUIMHBI HEOOXOIUMBI
KOMIIETEHIIMH, CQOPMHUpPOBAaHHBIE Yy OOydYalOIIMXCS B pe3ylbTare oOy4deHHsl B CpeaHel
o01meo0pa3oBaTesIbHOM MIKOJEe U (OPMUPYIOIIMECS B paMKaX OCBOCHUS YYEOHBIX TUCIMIUIMH:
«MaremaTnieckuii aHanmsy», «Anrebpa u reoMerpus». K MOMEHTY Hadajna OCBOEHHUS Yy4eOHOM
JUCLHUIUIMHBL CTYJEHT JOJDKEH MMETh 0a30BYIO MOJTOTOBKY IO OCHOBHBIM €CTECTBEHHOHAYYHBIM
JTUCIUIUIMHAM, UMETh HaBBIKK paboThl ¢ y4eOHOIl tuTepaTypoi B 00JacTH ecTtecTBO3HaHUA. [aHHas
JUCLUIUIMHA SIBISETCS TpenuiecTByoomeil st aucuuiuine «I[IpombinuieHHast skonorus/OxpaHa
OKpYy>Karoten cpeann», «OcHoBbI ecTecTBO3HaHUS (Duszuka)y, «lIpakTukym Ha DBM».

B yueOHoli aucuumiuHe maercs oOuias XapakTEepUCTHKA €CTECTBO3HAHMSA KaK COCTaBHOM
YaCTH BCEM HAyKuM W KYyJIbTYpbl B II€JIOM, B3aMMOCBs3b ecrtecTBo3HaHus ¢ HTP, cooTHomenue
muddepeHMalul ¥ HUHTETpallud  HayK, mpoOieMa uX KiacCM(UKAlUU; XapaKTepU3YHOTCS



COBpPEMEHHBIE JOCTI)KEHUS (U3MKH, XMMUHU, HayKk o BceneHHoif. Paccmarpuarorcs mpoOiembl
CIeNUaIbHOM M 001el TEeOpHUl OTHOCUTEIHPHOCTH, KBAHTOBOHM (DM3UKU, KOCMOJIOTHH, KHOCPHETUKH 1
CHHEpreTHKu. JlaeTcsi XapakTeprcTHKa COBPEMEHHOTO €CTECTBO3HAHMS O KHMBOW MPHUPOJE B OOIINX
yeprax. 3aKOHOMEPHOCTH HCTOPHUYECKOM DBOJIOLMM >KW3HH, CHHTE3 HBOJIIOLIMOHHOW TEOPHH,
TEHETUKU U HKOJIOTUH, YYEHHME O IpOrpecce B >KUBOM NpUpoje. AHAIU3UPYIOTCS COBPEMEHHBIE
IIPEJICTABICHUS O NPOMCXOKICHUM YEJIOBEKA, CTPYKTYpE CO3HAHHUS U CaAMOCO3HAHHS, B3aUMOCBSI3U
CO3HAHUS U MO3Ta, COOTHOIICHHUS! COLMAIBHOTO M OMOJIOTHYECKOTO B YEIIOBEKE, a TAKXKE O 3[J0POBbE
YeJ0BeKa KaK KOMIUIEKCHOM HayyHOM M COLMaJIbHO-IPAKTUYECKOH mpolbiieme, ¢ ydyeToM ee
FEHETUYECKOTO M 3KOJOTMYECKOro acnekToB. Jlanbl oOIIMe TMpeAcTaBiIeHUs O Ipoleccax
CaMOOpraHu3aluu, CHICTEMHOM IOAXOJE.
JlucuuiuinHa U3y4aeTcsi Ha IepBOM Kypce 0 3a04HOU (opme 00ydeHus.

3 O0beM QUCHMINVIMHBI B 3a4YeTHbIX €IHHHLAX ¢ YKa3aHHEM KOJM4YeCcTBa
aKaJeMH4YeCKHX 4YacoB, BbIIeJeHHbIX Ha KOHTAKTHYW Ppadory oOydamoummuxcs C
npenojaasareseM (110 BUAAM 3aHATHIH) M HA CAMOCTOSATEIbHYI0O Pa00Ty 00y4AIIHXCS

Obmas TpyaoeMKocTh (00beM) AMCHUILIMHBI COCTaBIsAeT TpH 3aueTHbIX enuHulbl (3E), 108
aKaJIeMUYECKHX YacOB.

3.1 O0béM QMCUMITHHBI 0 BUAAM YUeOHBbIX 3aHATHH (B Yyacax)

O0BLEM TUCHUILTHHBI Bcero uacos
JUIs 3a04HOMN
dbopmbl
o0OyueHus
O061mas TpyA0eMKOCTh AUCHUTIINHBI 108
KonTakTHas pabora oOywarouuxcs ¢ mpernogaBareneM (IO BHAAM 12
y4eOHBIX 3aHATHII) (BCETO)
AynautopHas pabora (Bcero): 12
B T. YUCJIE:
Jlexuun 6
CeMHHAPBI, TPAKTHYECKUE 3aHATHUS 6
IIpakTuKyMBbI -
JlabopaTopHbie pabOThI -
B T.4. B aKTUBHOW ¥ MHTEPAKTHBHOHN (hopmax 2
Breaynuropras padota (Bcero): 92
B ToM wuucne, uHmuBHAyanmpHas paboTa oOydaromuxcs ¢ -
MIPEToIaBaTeIIeM:
KypcoBoe npoektupoBanue -
['pynmoBasi, WHANBUAyalbHAs KOHCYJNbTALUSA WM WHBIE BUIBI -
y4eOHOW JIeITeILHOCTH, MPEIyCMATPUBAIONIUE TPYIIIOBYIO HIIN
WHIMBUAYAIBHYIO pab0Ty 00yUaromuxcs ¢ mpernogaBaTeieM
TBopueckas padota (9cce) -
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 92
By mpoMekyTOUHO# aTTecTaliii 00y4Jaronierocs (3a4et / 9K3aMeH) 4 (3ayer)




4 Copepxxanue TUCHHMILVIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aeiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCOB U BUAOB y4eOHbIX 3aHATHIA

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

0J151 3A0YHOU hopMbl 0OYUeHUs:

Buasbl yueOHBIX 3aHATHI, BKJIIOYAs
2 CaMOCTOSITEJIbHYIO padoTy
5 00y4alomuxcsi 4 TPYI10eMKOCTh
Ne Pasnen g (B yacax) DopmbI
n/n AUCHUTLIMHBI = 5~ TeKyl1ero
g E § ayJUTOPHbIE Y4eOHbIE | CAMOCTOSITE KOHTPOJIs
o &3 3AHSATHS bHas paGora | YCHEBAeMOCTH
BCEro JIEKIIMH | CeMHHApbI, | 00y4arommxe
NMPaKTHYECKH f
€ 3aHATHA,
JIadopaTopHbI
e padoThbl
1 Paznen 1 DBOJIIOLHSI 24 1 1 18 TectupoBanue,
HAy4YHOTO MeTo A u YCTHBIH OTpoc,
€CTECTBEHHOHAYYHOI 3a/laHue
KapTHUHBI MUpA. JIOMaIlIHEeN
paboThL
2 Pasmen 2 Ilpoctpanctso, 14 1 1 6 TectupoBanwue,
BpeMSi, CHMMETPHSL. 3a/laHue
JIOMalIHen
paboTHL
3 Pasmen 3 CrpykrypHBIE 18 1 1 10 TectupoBanwue,
YPOBHM H  CHCTEMHas 3aJjaHne
OpraHu3alys MaTepHU. JIOMaIIHen
paboThI, YCTHBIH
oTpoc.
4 Pazgen 4 TIlopsgok wu 16 1 1 8 Tectupoanue,
OecropsIoK B MPUPOJIE. 3aJjaHne
aoMallgei
paboTHl,
KOJIJIOKBHYM.
5 Pasnenr 5 DBomronuoHHOE 14 1 1 10 TectupoBanwue,
€CTECTBO3HAHMUE. YCTHBIH O1poc,
3aJjaHne
JIOMalIHen
paboThL.
6 Pazmen 6 buocdepa u 18 1 1 10 TectupoBanwue,
YEJIOBEK. YCTHBIH OIpOC,
3aJjaHne
JIOMAaIIHei
paboTEHIL.
7 3auer 4 - - - Bormpocst K
3a4ery.
8 Uroro 108 6 6 92
4.2 Conepxxanue TMCUUILIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3esiam)
Ne HaumeHoBaHue pa3aesa
Coaep:xanue
n/n JTHCIUTIIMHBI




HanmeHnoBanue pa3aeia
AUCHUIIJIMHBI

Conep:xanue

Pasnes 1 IBosmronns
HAY4YHOI'0 MeTOJa U
€CTeCTBEeHHOHAaYYHO
KAPTHHBI MUpa

Beegenue. Hayunbiii meton. EcTecTBo3HaHue M €ro pojib B
KylIbType. OTHKa HAay4YHbIX wuccilefoBanuii. IlceBmoHayka.
QopMHupoBaHWE  HAyYHBIX  TporpamMMm  (MaTeMaTudeckas,
ATOMHUCTHYECKas, KOHTHHYaJIbHAs ). EcrecTtBeHHOHAYUYHBIE
KapTuHbl Mupa. Pa3BuTue npejcraBieHuii o matepun. Pa3Burue
MpEeJCTaBIeHU O JBIWKEHUW. Pa3Buthe TpeACcTaBIeHUM O
B3alMO/JCHCTBHU.

Codepotcanue meopemuueckoz2o Kypca

1.1

Brenenue. Hayunsrit
METOJ [O3HAHUSL.

Hayunblii Merox mno3HaHMs. YPOBHM HAyYHOTO IIO3HAHUS:
SMIUPUYUECKUN, TeopeTnueckuid. I'umoreza. IlpoBepsemMocThb
HayyHbIX rTunore3. Hayunas Tteopus. Teopema. Kpurepun
HAYYHOTO 3HAaHUS: OOBEKTUBHOCTH, JOCTOBEPHOCTH, TOYHOCTH,
CHUCTEMHOCTb. MeToAbl Hay4yHOro IIO3HAaHMA: HAOJIIOJEHuE,
9KCIIEPUMEHT,  MHAYKIMS,  JEAyKIUs, aHaluu3, CHHTE3,
MoJienupoBanue, adctparuposanue. [lpunnun BepupuKanumy.
[puanun danscudukanmu. OyHKIHM HayKW: OOBICHUTEIHHAS,
omnucartenbHasi, MIPOTHOCTHYECKas, MHUPOBO33pEHYECKas,
CUCTEMAaTHU3UPYIOLIas, MIPOM3BOACTBEHHO-TIPAKTHYECKasI.
[punnun cootBercTBUs. OO0MacCTh NPUMEHUMOCTH TEOPHHU.
CooTHomeHne abCOMOTHON U OTHOCUTENbHOW UCTHH.

1.2

EcrectBO3Hanue u ero
pOJb B KYJIBTYpE.

EcrectBo3Hanmne. EctecTBeHHble Hayku: (U3MKa, XUMHUS,
OMOIIOTHS, TEONOTHs, aCTPOHOMHS, dKoJorHs. JnddepeHunanys
Hayk. MHTerpanus Hayk. MaTeMaTrKa Kak sI3bIK €CTECTBO3HAHMSL.
I'ymanurtaphsie HayKHU. HcropuuHocTh 3HAHUSL.
EcrecTBeHHOHayuHas KyJbTypa. I'ymaHuTapHas KyibTypa. [[Be
KYJbTYpPbI U B3aMMOCBSI3b MEXKY HUMHU.

13

OTuka Hay4HbIX
HCCIIEA0BAHNMN.
IIceBnonayxa.

OTudecKkre NMPUHIMIBI HAYYHBIX HCCIEIOBAHMN: CaMOLIEHHOCTb
WCTHHBI, UCXOJHBII KPUTHIIU3M, CBOOOIa HAYYHOTO TBOPYECTBA,
HOBU3HA HAy4YHOI'O 3HAHUS, PABEHCTBO YYEHBIX IEeper JIHULOM
HCTHUHBI, 00IIEAOCTYTHOCTh VCTHHBI. IIceBnonayxka.
[IceBnonayku:  acTposiorusi, Mapancuxoyiorusi,  yd¢oiorus,
OModHepreTrKa, JeBUaHTHas Hayka. OTIMYNTENbHBIC MPU3HAKH
MICEB/IOHAyKH:  (pparMeHTapHOCTh, HEKPUTHYECKUH IMOIXOA K
HCXOOHBIM  JaHHBIM, HEBOCIPHUMMYUBOCTE K  KPUTHKE,
HECOOTBETCTBHME (paKTaM, OTCYTCTBHE 3aKOHOB, HapyllIeHUE
3TUYECKUX HOpM. buoartuka.

14

dopMupoBaHHE HAyYHBIX
porpamMm
(MaremaTuueckas,
aTOMHCTHYECKas,
KOHTHUHYaJIbHAA).

Hayunas (ecTecTBeHHOHayuyHas)) KapTHHa MHpa Kak oOpasHoO-
¢unocodckoe 0000IIEHNE TOCTHIKEHHI ECTECTBEHHBIX HayK.
Hayunble kapTuHBI MUpa: MeXaHHYECKas, 3JE€KTPOMarHUTHafd,
Heknmaccuueckass (l1-1  momoBuHa XX B.), COBpeMEHHasd
9BOJIOLMOHHASA. POPMBI MaTEpUH: BELIECTBO, MoJIe, (PU3NIECKUI
BakyyM. /JluckperHocts. KonTunyampHOCTh. BomHa  Kak
pacHpoCTpaHsIOIeecss  BO3MYILIEHUE  MNOJs.  BupTyanbHble
yacTuibl. DopMbl ABWKEHUSA. MexXaHHUECKOe IepeMEIICHNUE.
OBonronus Kak ¢dopma JIBAKECHUSL. JerepmMuHU3M.
Mexanndeckuii  aetepmuHm3M. CiydaitHOCTh. BeposTHOCTS.
Heonpenenennocts. Kocmonormueckas wmogens — @punmMana.
Opomononupytomas Beenennas. [loneBoit MexaHnu3M nepenaun
B3auMoOJiecTBUUA. KBaHTOBO-NOJEBOM MEXaHU3M TMEepeadyu
B3auMoaecTBuil. [IpuHIMN IPUYUHHOCTH.

15

EcTtecTBeHHOHay4HbBIE
KapTHHBI MHpa.

Hayunas (ectecTBeHHOHay4YHas) KapTWHA MHpa Kak OOpa3HO-
¢unocodckoe 0000IIEHNE TOCTHKCHHN ECTECTBEHHBIX HayK.
Hayunsie kapTuHBI MUpa: MEXaHHYECKas, 3JE€KTPOMAarHUTHas,
Heknaccmueckass (l-1  momoBuHa XX  B.), COBpeMEHHas
3BOJIOIMOHHAsA. POPMBI MaTepUu: BELIECTBO, MoJe, (PU3NIECKUI
BakyyM. JluckperHocts. KonTHHyansHOCTb. BonHa — Kak
pacnpocTpaHsionieecss  BO3MYIIeHHe mois.  BupTyanbHble




n/n

HanmeHnoBanue pa3aeia
AUCHUIIJIMHBI

Conep:xanue

yacTuupl. DopMbel ABWKEHHS. MexaHHUYECKOe IepeMEILEHUE.
OBOJTIOTIHS Kak dhopma JIBYDKCHFISL. JleTepMuHI3M.
Mexannyeckuii  getrepmuHu3M. CirydaiiHOCTh.  BeposiTHOCTB.
Heonpenenennocts. Kocmonormueckas wmoaens — @punmana.
Opomononupytomias Beenennas. [loneBoit MexaHu3M mepenavn
B3auUMoOJiecTBUUA. KBaHTOBO-NOJEBOM MeEXaHU3M Iepeadyu
B3auMoaeucTBUil. [IpuHIUI IPUYUHHOCTH.

1.6

Pa3zButne mnpexncraBneHui
0 MaTepuH.

Marepus. DopMbel MaTepuu: BEWIECTBO, IMojie, (HU3NUECKUI
BakyyM. Jluckperrocts. Ilone ¢dmsmueckoe. KoHTHHYaTbHOCTB.
Bonna kak  pacmpocTpaHsomieecss — BO3MYLIEHHE  IOJIS.
®usndeckuili BakyyM. BupTyanpHbple yacTHLBI. OJeMEHTapHbIE
Y4acTUIIBl. ATOMHO-MOJIEKYJIIDHOE y4Y€HHE. YUYEHHE O COCTaBe.
Y4eHue 0 CTPOEHUH BEIeCTBa.

1.7

Pa3zButne mnpexncraBneHui
O JIBWKEHUU.

dopMbl  IBMKEHUS MaTepuu: MexaHudeckas, (u3nueckas,
XUMUYecKas, Onojorndeckas BzaumMocssa3p GopM ABIKEHHS U UX
HECBOJIMMOCTh ApYT K apyry. Ilonstue cocrosHus. [Bmxenue
KaKk M3MEHEHHE COCTOSIHUS. MeXaHH4ecKoe JBIKCHHE, ero
OCHOBHBIC XapaKTEpUCTHUKU: MaTepHalibHas TOYKa, TPACKTOpHS,
CKOPOCTB, YCKOPEHHUE, MyTh, UMITYJIbC T€Ta, MOMEHT MMILYJIbCA.
Mexannyeckass pabora. 1 wm 2 3akoHel  HproToHa.
XapakTepUCTHKH  BOJH: CKOpPOCThb, JUIMHA BOJIHBI, YacTOTa.
CpoiicTBa BONH: Iudpanys, WHTEPPEPEHLUS, TOISPUALUSL.
XVMUYECKHH TMpoIecc KaK XuMHYecKas (opMa JBIKEHHS
Mmarepun. Ilpomeccsl KH3HENESITENFHOCTH, HSBOJIOLMS IKHBOW
MPUPOABI Kak OMoornyeckas opMa ABHKECHHUS] MaTECPUH.

1.8

Paseutne mnpencrasineHuit
0 B3aMMOJEVCTBHU.

dyHaaMeHTalbHBIE B3aUMOJICHCTBYSI: TPaBUTAIMOHHOE, ciaboe,
3JIEKTPOMATHUTHOE, CHITBHOE. XapaKkTepucTUKU
(dyHIaMeHTaNbHBIX B3auMOJieiicTBUi. 3-1 3akoH HproTona. Cuna
KaK  XapaKTepUCTUKa  B3auMojeucTeusa. JlambHOAEWCTBHE.
brnuskoxaeiicTBue. IloneBoii MEXaHU3M nepeaadu
B3auMoneicTBuil. KBaHTOBO-MONEBOM MEXaHU3M Mepeaadu
B3auMoiecTBUN. [TpuHIMN cynepno3unuu.

Paznexn 2 IIpocTpancTBo,
BpeMsi, CHMMeTpHs

[IpuHINIIBI CUMMETPHUH, 3aKOHBI COXPAHEHHSA. JBOJIOIHS
MIPEICTaBICHUH O MPOCTPAaHCTBE M BpeMeHH. CrnennanbHas
TeopHs OTHOCUTENbHOCTH. O0IIAsi TEOPHUS] OTHOCUTENLHOCTH.

2.1

IIpuHnuner  cuMMeTpum,
3aKOHBI COXPaHEHUSI.

IlonsTe cuMMETpUM B  €CTECTBO3HAaHUU. 30TPOIHOCTG.
Anmzotponua. MuBapuanTHocTs. OnmHOponHOCTE. lIpocreiimue
CUMMETpUH (aCUMMETPHUH) TPOCTPAHCTBA U BPEMEHH H
CBA3aHHbIE C HHMH 3aKOHBI COXpaHEHHs (HECOXpaHEHHUs.
Teopema Hertep. Cummerpuu NpUPOAHBIX OO0BEKTOB Bumis
CUMMETPUI: reOMETPUYECKHE, AUHAMHYECKHE, KaIMOPOBOUYHBIE.
OBOIONMS Kak IeToYKa HapylIeHnd cuMMeTpuu. CUMMETpHs U
ACUMMETPHSI )KUBOTO.

2.2

DBOJIIOLMS TIPEACTABICHUNA
0 MPOCTPAHCTBE u
BPEMCHH.

[IpoctpanctBo u Bpems Apucrorens (IPOCTPAHCTBO —Kak
KaTeropusi MecTa, BpeMsl Kak Mepa JIBWKeHHus). AOCOIIOTHOE U
OTHOCHUTENFHOE TMpOoCTpaHCTBO HpioToHAa. AOCONMIOTHOE W
oTHocuTenbHOe Bpemss HproToHa. MupoBoit 3dup. OmnbIT
Maiikenscona-Mopau.  VIHBapuaHTHOCTB  CKOpPOCTH  CBETa.
EnuHCTBO MpOCTpaHCTBa M BpeMEHH Kak (JOPMBI CYIIECTBOBAHHUS
JIBIKYILIEHCS. MATEPUU B COBPEMEHHOM HAYYHOUM KapTHHE MUpa.

2.3

CnenuansHas
OTHOCHUTEIBHOCTH.

TEopus

JluHamMHueckue  CHMMETPUM  TPOCTPAaHCTBA M BpPEMEHWU.
CrnenmanbHass Teopusi oTtHocutesnbHOocTH (CTO). Ilpunuun
otHocutensHocTH  [ammmess  [lpuwammmer  CTO: nmpuHIMN
OTHOCHUTEIFHOCTH, NHBAPHAHTHOCTh CKOPOCTH cBeTa. CleACTBHA
CTO: OTHOCHTENBHOCTh OJHOBPEMEHHOCTH, PEIATUBUCTCKOE
COKpallleHWe JJIUH W TPOMEXKYTKOB BPEMEHH, YBEINYECHHE
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WHEPTHOM Macchl B  JABWXKYLICHCS CHUCTEME  KOOpIAUHAT
OTHOCHUTEIHHO HETIOJBIDKHOM CHUCTEMBI oTcyera,
MIPOCTPAHCTBEHHO-BPEMEHHOW WHTEPBAl MEXIY COOBITHSAMH,
€ro HMHBAapPUAHTHOCTH, MPUYUHHO-CICICTBCHHBIC CBA3U MEXKIY
COOBITHAMH, IPUIMHHOCTD €IWHCTBO MPOCTPAHCTBA M BPEMEHH,
MIPOCTPAHCTBEHHO-BPEMEHHOW KOHTHHYYM, JKBHBaJCHTHOCTb
Maccel U sHepruu. OrpaHuueHUE TNPUMEHUMOCTH TPUHIIUIIA
MIOCTOSTHCTBA CKOPOCTH CBETA.

2.4

OO6mrast TEOpHUS
OTHOCUTEIHHOCTH.

Ob6mras Teopust otHOocutenbHOocTH (OTO): pacmpocTpaHeHHe
MIPUHINATIA OTHOCUTEIFHOCTH HAa HEWHEPIMAIbHBIE CHCTEMBI
orcuera. [IpuHIMI SKBUBAJIEHTHOCTH TPAaBUTALMOHHOTO TOJIS H
CHJ  WHEpOWHW. OMIupudeckue  gokazatenbctBa  OTO:
OTKIIOHeHHE Jyya B mone TsaroreHus ConHIa, W3MEHEHHe
YacTOTHl  DJIEKTPOMArHUTHOW BOJMHBL B TOJi€  TATOTEHHS,
cMemieHne — mepurenuss  opobutel  Mepkypus.  [lonsartue
CPABUTALMOHHOIO paauyca. I'paBuTalMoOHHBINA KoJutanc. YepHble
JIBIPBIL.

Paznen 3 CTpykTypHBIE
YPOBHHU U CHCTEMHASA
opraHu3anusi MaTepuu.

Mukpo-, Makpo-, MeraMmupbl. B3auMOCBS3b CTPYKTYpPHBIX
YpoBHEM opraHuzauuu Matepud. OpraHuzanuss MaTepud Ha
¢ms3nueckom yposre. llporeccel Ha (¢GU3NIECKOM YpOBHE
OopraHuvsanuu MaTepuu. OpFaHI/BaHI/IH MaTepruy Ha XUMHYCCKOM
ypoBHe. IlIpomeccel Ha XHWMHUYECKOM YpPOBHE OpraHHU3aluu
MaTepu. OCOOEHHOCTH OMOJIOTMYECKOTO YPOBHSI OpraHU3aLuu
MaTepuu. MoJieKyJIsIpHbIE OCHOBBI JKU3HU.

3.1

Muxkpo-, MaKpo-,
MeETaMUpBI.

CTpyKTypbl MeraMupa: 3Be3/bl, IUIaHETHBIE CUCTEMBI, TATaKTHKH.
Kputepun  neneHuss Ha MUKPOMHpP, MaKpOMHUP M MeTrammp.
IIpocTtpancTBEHHBIE Macmtadbel  Bceenennoit. Enununel
M3MEpEeHUsI pacCTOSHUI B MeraMupe: acTpOHOMHYECKasi eAMHHUIIA,
CBETOBOW TroOj, mapcek. BpemeHHble MacmTaObl BceneHHOM.
SBneHus, TMO3BOJMBIIME OLEHUTh BpeMs CYyLIECTBOBAHHUS
Bcenennoii: addexr Jomnepa, 3akoH Xab6ma. XapakTepuCTUKH
3BE3Jl, OMpeJiesisieMble U3 HAOMIOACHUI: CBETUMOCTh (MOIIHOCTh
W3Iy4eHUs), Macca, paanyc, CIEKTPAIbHBIH COCTaB M3Iy4YCHUS.
CnekTp  JJEKTPOMAarHUTHBIX  M3Iy4YeHHH  (paguOBOJIHBI,
WHPPAKpPacHBIH, BUAUMBIA  YIbTPA(HUOIETOBBI JIMANa30HBI,
PEHTTEeHOBCKOE u raMMa-u3iaydeHue). Bcenennas,
Meraranaktuka. KpymHomacmtabHass crtpykTypa BceeneHroid.
OIHOPOAHOCTh U M30TPONHOCTh BceleHHON HA OueHb OOJBIINX
macmrabax (150 - 200 Mnk) CkoIjieHHS M CBEPXCKOILICHHS
ranakTuk. Kasapel. Miteunsiit [IyTts - Hama ["anaktuka. CocTas
ConHEeYHON CUCTEMBI: IUIAHETHl, CIyTHUKH IUIAHET, aCTEPOUIbI,
KOMETBI, METEOpOH/bl, MarHUTHbBIE TOJS, IbUIEBas MaTepus,
COJIHEYHBI BeTep W KocMuueckue iyud. [lnanera 3emHOM
rpynnsl: Mepkypuii, Benepa, 3emina, Mapc. IlnaHeTbI-TUTaHTHIL:
IOmurep, CarypH, Ypan, Henryn. Ilosic acrepommoB. OOmaxo
Opra. Ilosic Koiimepa. Co3Be3ausi — y4acTKH 3BE3AHOTO HEOa ¢
IpyNIaMHd 3B€3J, BBIJEIEHHBIE [UI OPUEHTHPOBKU 3BE3JIBI.
HcTounnkn sHEprum 3BE3[: TEPMOSJIEPHBIN CHHTE3 M DHEPIHS
TpaBUTAIIMOHHOTO CcxaTus. [lmanerapHeie TyMaHHOCTH. | MUTaHTHI
U cBepXrurantel. YepHsle Opipsl. [lynbcap - HEWTpOHHAs 3BE3/a.
CsepxHoBsle 3Be3abl. Jpmxenus Connna B ["amaktuke. ConHue —
HOpMaJIbHAs 3BE3/1a.

3.2

B3aunMocss3b
CTPYKTYPHBIX YpOBHEH
OpFaHI/I3aHI/II/I MaTepI/II/I.

HenoctrHocTh npupoabl. CHCTEMHOCT MPUPOBpI. MHOrO0oOpasue
cucteM. MepapXu4HOCTb NHpPHUPOJIBI W CHCTEM. AIJIUTUBHBIE
CBONCTBa (anOUTHBHOCTB). NHTerparuBHbIe CBOJICTBa
(naTerpaTtMBHOCTH). BuTamusm. Penykumonmsm. BzanmocBszb
YPOBHEH OpraHu3allil MaTepuu: (pHU3MYecKoro, XMMHUYECKOTO,
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Oouonormueckoro.  [amaktmum.  YpoBeHb  MeTaramakTHKH.
buonormueckuii ypoBeHb OpraHU3aliH: KJIETOYHBIA (OPTaHEeIUTBI
KJIETOK, KUBBIC KIIETKH), OpTaHHBIA, TKAHEBBIA, OpraHH3MEHHBIH,
BUIOBOI, MOMYJISIUMOHHBIH, OHOT€OLIEHOTHYECKUH,
OmocepHbIi. YPOBEHb TEOJIOTMYCCKHX OOBEKTOB, ILTAHET.
Ou3nvecKuii ypoBeHb: CyOaTOMHBIN YPOBEHB (KBapKH, JICTITOHBI),
SIIEPHBIN YPOBEHb (HYKIIOHBI, SJpa aTOMOB). ATOMHBIN YPOBEHb.
MonekysspHelii  ypoBeHb. MaKpOMOJIEKYIISIPHBIA  YPOBEHb
MOJIMMEPOB U KOMIUIEKCOB MOJIEKYJI.

3.3

OpraHu3anus MaTepUH Ha
(hM3UYECKOM YpOBHE.

OyHOaMeHTalnbHBIE  JJIeMEHTapHble  dacTHmbl.  OCHOBHBIE
XapaKTEPUCTUKU DJIEMEHTapHBIX YaCTHUIl: Macca, 3apsll, CIIHUH,
Bpemsi ku3HU. Kiaccudukamusi sIeMeHTapHBIX YacTHIl 10
Macce TOKOs ((hOTOHBI, JICSNTOHBI, ME30HBI, OAPHUOHBI). - TIO
BPEMCHHU JKU3HU: CTAOWIIbHBIC (TIPOTOH, 3JCKTPOH, HEUTPUHO U
WX aHTUYACTHUIIBI) U HeCTaOWIbHBIC (CBOOOJHBIM HEWTPOH,
pe3oHanchl). [lepeHocunkn pyHIaMEHTATBHBIX B3aUMOICHCTBUI
(dboToHBI, TpaBUTOHBI, TIIOOHBI, Me30HE). CrHocoOHOCTH
QJICMCHTAPHBLIX YaCTUIl K B3aMMHBIM [IIPEBpAlICHUAM, HEC
HapylIalOIUM 3aKOHOB coxpaHeHus. Dusndeckoe Tmoje Kak
COBOKYITHOCTh BHPTYaJbHBIX YaCTHII. 10XIECTBEHHOCTh YaCTHII.
BakyyM kak coOCTOsHHME TOJiI C HaWMEHbLIEH JHEpPruew,
COCTOAIICC U3 BUPTYAJIbHBIX YaCTUII.

3.4

[Iporeccrr Ha QuznveckoM
YpOBHE OpTaHH3aIHN
MaTepuu.

SIBnenue €CTECTBEHHOM PaauOAKTUBHOCTH. 3akoH
PaauOAaKTUBHOIO pacmana Kak CTaTUCTH4ecKud 3akoH. CocraB
W3y4YeHUs] TpU PaJUOAKTUBHOCTH. BrwlneneHue sHepruu mnpu
pagvoakTUBHOM pacmaze. llpeBpamieHust 2J€MEHTOB IpH
PaavoaKTUBHOM paclaze. SlnepHsle peakiuy pacIleIUICHUs saep
aTOMOB TMOJl JEWCTBUEM HEUTPOHOB. MeETOAbl TMOJYyYEHUE
WCKYCCTBEHHBIX  PaJUOAKTUBHBIX  3JeMeHTOB.  OTKpbITHE
aTOMHOI'O A1pa, MU3MEPEHUE €ro pPa3MepoB, MACChl U 3apsia.
OHeprus CBsSI3M HYKJIOHOB sJep aTOMOB (JIeeKT Macchl).
Peakuusi nenHoro jeneHus ypaHa. Peaknuum cHHTE3a JIETKUX
aTOMHBIX SI€p M BBIJICICHHE 3HEPruu. THUIBI TEPMOSIEPHBIX
peaklui B 3B€3JaX U 3BOJIOIMS 3BE3].

3.5

Opranuzarnus MaTepun Ha
XUMHUYECKOM YPOBHE.

XUMHUYECKUMN 3JIEMEHT. ATom. W3oTomnml. OBOJIIOIUS
MPEACTABICHUH O CTpOeHMH aroma. KBaHTOBOMEXaHWYECKas
MOJIEJIb CTPOEHHUS aToMa. MoJieKyna KaKk KBaHTOBO-XUMUYECKas
cHCTEMA. BemectBo. Karanuzaropsr. buokaranuzatopsl
(bepmenTni). [Tonumepsl. MonoMepsl. [lepuoauueckas cucrema.
ITepnonnuecknii 3axkoH J. 1. Menneneena.

3.6

[Ipouieccsl HAa XUMHUYECKOM
YpOBHE OpraHU3aINH
MaTepuu.

Xumuyeckuii mporecc. TermoBsle 3¢ (deKTh TporieccoB (IK30-,
sHjoTepMuueckue. [loHaTne o xumMmiueckon KuHetuke. GakTopsl,
BJIMSIOIINE HA PEAKIIMOHHYIO CIIOCOOHOCTh BEIECTB: BIIMSIHHE
KOHILIGHTpallud - 3aKOH JeWcTByromux Macc. DaxTopsl,
BIIMSIONINE HA PEAKITMOHHYIO CIIOCOOHOCTH BEIIECTB: BIIASHIHEC
Temneparypsl -npaBuiao Baut-I'opda. DHeprus axTHBaAIMH
(3HepreTuueckuii Oaprep peaknuu). DakTOphl, BIHMAOIINE HA
PEaKIMOHHYIO CIIOCOOHOCTh BeEIIecTB: KaTtanu3. lloHsTue 00
aBTokaranmuse. Kartamm3 QepMeHTaTUBHBINA. DBOIIOIMOHHAS
xumus. JlnHamuueckoe paBHOBecHe (XMMHUYECKOe M (pa3oBoe).
[Tpunauun Jle aTtense.

3.7

OcoGeHnocTn
OHMOJIOTMYECKOTO YPOBHS
OpTaHu3alyy MaTepuH.

CucremMHOCTh KHMBOTO. Mepapxudeckas OpraHM3anus >XHUBOTO:

KJIeTKa — eAuHMLIa >kuBoro. HMepapxuueckas opraHuzanys
JKUBOTO: TOMYJISAIM, BHJI, OMOIIEHO3, OHOreoleHo3, Ouocdepa.
XUMHUYECKHI COCTAaB KHMBOTO: aToM yrjepoja — TJIABHBIN

3JIEMEHT JKMBOTO, €r0 YHHKAJIbHbIE OCOOCHHOCTH. XHUMHUYECKHIA
COCTaB JKMBOTO: BOJAd, €€ POJIb B JKHUBBIX OpraHU3Max.
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XUMHYECKHH COCTaB JKHBOTO: OCOOCHHOCTH OpraHMYECKHX
OMOMOTMMEPOB — BBICOKAs MOJIEKYJISIpHAsh Macca, COoCOOHOCTH
00pa3oBBIBATh Ha/IMOJIEKYJISIPHBIC CTPYKTYPBI.
ACUMMETPUYHOCTH (XupanpHOCTB) MOJIEKYJI KUBOTO.
OTKpBITOCTh KUBBIX cucTeM. OOMEH BEImIeCTB W DSHEPTHH.
CamoBocmponsBenenue. ['omeocta3  Kak  OTHOCHUTEIBHOE
JUHAMHYECKOE MOCTOSHCTBO COCTaBa M CBOMCTB BHYTPCHHEH
cpedpl XHWBOH cucTeMbl. KaTanuThdeckuil XapakTtep XHMHUH
KUBOTO. L[eTOCTHOCTD JKMBBIX CHCTEM, KOTOpas MPOSBIISIETCS BO
B3aMMOJICHCTBUH, COTJIACOBAaHHOM (DYHKIMOHUPOBAHUU BCEX
YPOBHEH OpraHu3aliy KHBOTO.

3.8

MonekynsipHble OCHOBBI
KU3HH.

[lonunmenTuasl Kak MpeIIECTBEHHUKH OenkoB. benku kak
BBICOKOMOJICKYJISIPHBIE COEIMHEHUSI C OCOOBIM KOMIIJIEKCOM
CBOWCTB. AMHHOKHMCIOTHI — MOHOMEpPHI O€NKOB. YPOBHH
opraHuzanuu OEJIKOBOM MOJEKYJbl (IIepBUYHAs, BTOPUYHAS,
TpeTn4Hasi, yeTBepTryHas). OyHKIMM OenKkoB: (hepMeHTaTHBHAS,
perynsTopHasi, TpPaHCIOpPTHas, 3alluTHAas, JBUraTeJbHas.
Jlumuapl W uxX QYHKOUM: DHEpreThyeckas, JIUTHTHBIE
MeMOpaHbl. YriaeBoAasl W UX (YHKUUM: 3HEpreThdeckas,
cTpyKTypHas. HykieoTuabl — MOHOMEpB HYKJICHHOBBIX KHCIIOT.
HyxneunoBele kucnotel (momuuykneotunsl) - JHK, PHK.
A3OTHCTBIE OCHOBAaHMS: aJ€HUH, TyaHUH, LHUTO3WH, TUMUH,
ypaumia.  KommiemeHTapHOCTb,  KOMIUIEMEHTapHBIE — Haphbl
a30THCThIX ocHoBaHMM. Kommemenrapuocts wnemeit JIHK —
OCHOBA Ba)XHEHIIMX (QyHKIMHA: XpaHeHUS U Tepenadu
HacleACTBeHHON nHpopManuu. OyHKINN HYKIEHMHOBBIX KHCIOT
U TPOLECCHl PEOYIUIMKALUM, TPAHCKPUIILIUH, TPAHCISALHH.
I'enernyeckuit kon. Komon. CBoiicTBa TeHETHYECKOTo Koja:
TPUIUIETHOCTb, BBIPOXIEHHOCTb, OJIHO3HAYHOCTH,
YHHUBEPCANBbHOCTh, OTCYTCTBUE 3HAKOB IIPEIUHAHUS MEXKAY
TpUIIeTaMu (KOJIOHAMH).

Paznen 4 llopsinoxk u
0ecnopsiIoK B IpUpoae

Mexanudeckuii  JI€TEpMHUHU3M. Xa0TUYECKOE  IOBEICHUE
IMHAMHYCCKUX CHCTeM. JIMHAaMHUYeCKHEe M CTaTUCTHYCCKHE
teopun. KopnyckynsipHo-BoiaHOBOW ayanu3M. COOTHOILLIEHUS
HEOIPEIETIEHHOCTEN. ITpunun JIOTIOJTHUTEIILHOCTH.
3aKOHOMEPHOCTH CAMOOPraHU3ALMH.

4.1

MexaHndecKun
JIETCPMHUHU3M.
XaoTHyeckoe IIOBEJCHUC
JTUHAMHYECKUX CHCTEM.

Herepmunn3m. Mexanu(ctn)decknii qetepMuan3M. Jlammacosa
(hopMyIHpOBKa MEXaHHUYECKOTO JeTepMHUHU3MA. TpaeKkTopus
Cocrosinue (¢usumyeckoir cuctemsl). HavanbHoe cocTosHUE.
Hunammnueckast cucrema. [lorpemnocta n3mMepenus: pusndeckux

BEJIMYHH. YcroiunBoe Hu HEYCTOMYUBOE JIBIKEHUE.
Junamunyeckuii xaoc. Ilpumepbl cucTeM € JIUHAMUYECKAM
Xa0CoM: IUIaHETHEIE CHCTEMEI, Ioroaa u KJIAMAT,

TypOyJIEeHTHOCTh, (OHIOBBIE pBIHKH. OTIW4Me Xaoca OT
Oecriopsiaka.

4.2

Hunamuueckue 51
CTaTUCTUYECKHUE TEOPHUHU.

BepositHocTh. CnywaitHocTh. CTaTHCTHUECKass 3aKOHOMEPHOCTb.
Cpennee 3HaueHMe MOJEKyJIApHO-KUHETHUYECKAsS  TEOPHSL..
Pacnpenenenne  (MakcBemia) MOJNEKYJI O CKOPOCTSIM.
Cratuctuueckoe omucanue coctosHus Omykryarus KBaHTOBO

(MexaHU4ecKo)e COCTOSIHUE Bonnonas hyHKIMSL.
CraTUCTHUYECKUH XapakTep KBAaHTOBOTO OIHMCAHUS TPHUPOJIBI
Junamuueckas TEeopusl. CraTucTuyeckas TEOpHs.
dyHgameHTanabHas —Teopus. [Ipumepsl  (PyHIaAMEHTaIbHBIX
IUHAMHYECKUX  TEOpUH:  MEXaHWKa,  dJICKTPOIWHAMHKA,

TEPMOAWHAMUKA, TEOPUS OTHOCHUTEIHHOCTH,  SBOJIIOIMOHHAS
teopusi Jlamapka, Teopusi XHMHYECKOTo cTpoeHus. I[Ipumepsr
(yHIAMEHTANbHBIX CTATUCTUYECKUX TEOpHUil: MOJEKYISPHO-
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KHHETHYECKas TeOopus, KBAaHTOBas MEXaHWUKAa U JIpYyTrHe
KBaHTOBBIE  TEOpWH, OIBOJIONMOHHAasA Teopus JlapBuHa,
MOJIEKYJISIpHAS TeHeTHKA. [puaIHAT COOTBETCTBHS:
CTaTHCTUYECKHEC W JIMHAMUYECKHE Teopuu. JlMHaMuveckue
TEOpUU Kak TPHUOTIDKEHHE U YIPOIIeHHe O0oJiee TOYHBIX
CTaTUCTUYECKUX TEOPUI.

4.3

KopnyckynsapHo-BOTHOBOM
nyanu3Mm.  COOTHOIIECHUS
HEOoIpeIeJIEHHOCTEH.

BonHoBele cBolicTBa cBera: uHTepdepeHuus, AUGpaxmus,
nonsipuzanust Kopryckynsipaele cBoiicTBa cBeta: (hotoaddexr.
KopmyckynsapHO-BOTHOBOH Iyanu3M Kak BcCeoOIee CBOWCTBO
Matepun. Jle bpoiins: obmas upes u dopMyna CBSI3H MEXIY
HUMITYJIbCOM YacTUIBl U €€ JUTMHOW BOJIHBL. BOJHOBEHIE cBOiicTBa
gactull. Jndpakmmss >IEKTPOHOB. IDJIESKTPOHHBIH MHUKPOCKOTL.
MEICIEHHBI  JKCIIEpUMEHT - «MHKpOCKOm [ 'eifzenOepray.
CooTHOIIEHHE  HEOMpEIETICHHOCTEHl  KOOpAMHATA-MMITYJIbC
(ckopoctb). CooTHOILIEHHE HEOTIPEACIICHHOCTEH SHEPrusi-BpeMsl.
CooTHoleHus HEOIpPEeEICHHOCTEN KaK CJIE/ICTBHE
HEBO3MOKHOCTH. HEBO3MYILAOIIUX H3MEpeHUH. COOTHOLIECHUS
HEOIPeeNICHHOCTEH KaK pe3ylbTaT KBAHTOBBIX (UIYKTYalui.
OKCIIepUMEHTAIBHBIE  TOKA3aTENbCTBA CIIOKHOHW  CTPYKTYPBI
Bakyyma: 3 dext Kazumupa, posxaeHue 31eKTpOH-IO3UTPOHHBIX
nap B 3JICKTPUYECKOM TIOJIE.

44

[Tpuntun
JOTIOJTHUTENIBHOCTH.

KopmyckynsapHO-BOTHOBOM JyaJIu3M. [Tpunnun
JOTIOJIHATENIBHOCTH B KBaHTOBOM MexaHWKe. I3mepeHue B
KBaHTOBOM  MEXaHHKE KaK  pe3ylbTaT  B3aUMOJICHCTBHA
MHUKPOOOBEKTa c MaKpONpruOOpOM. HeBo3moxxHOCTH
HEBO3MYIIAIOMINX U3MepeHnit. HeoTnennmocTs HaOmronaTenst ot
HaOmoaeMoro o0beKkTa. Bo3MokHBIE 3Ha4YeHHS (HU3UUECKUX
BEJIMYUH: JUCKPETHBIA M HENPEPBIBHBINA CHEKTp. Puznueckue
BEJIMYMHBI, KMEIOUINE ONpEeJeIEeHHOEe 3HaueHHEe B JIaHHOM
COCTOSTHHH. duznyeckue BEIMYNHBI, HE UMEIOLIHE
OTPENENICHHOTO 3HAa4YeHWs B JIAHHOM COCTOSHUH. [IpuHIMI
JIOTIOJTHATENILHOCTH B UIMPOKOM CMBICIIE KaK HEO0OXOJUMOCTh
HECOBMECTHUMBIX, HO B3aHMOJOMNOJHSIOMINX TOYEK 3PEHUS Ui
ITOJIHOTO MOHUMAHHS TPEAMETA WM ITPOLECcCa.

4.5

3aKOHOMEPHOCTH
CaMOOpraHHU3aIHH.

Cunepretuka - Teopus camoopranusanuu. CHuHepreTuka -
MEXIUCIUTUTMHAPHOE HampaBleHUE UCCIIeI0BaHUM.
Camoopranuzanus (B HPUPOIHBIX M COLUAIBHBIX CHUCTEMAax).
[Ipumepsl caMooprann3anyy B MPOCTEHIINX CUCTEMAX: Ja3epHOe
usnydenue, siueiiku benapa, peaxnus benoycosa-XabortuHckoro,
cnupanbHble  BoJHbL.  HepaBHoBecHass cucrema. Iloroku
(BewecTBa, YHEPrUM, 3apsAaa U T.1.) B HEPABHOBECHBIX CHCTEMaX.
HeoOxoaumble ycioBHsS caMOOpraHHM3alMH: HEPABHOBECHOCThH M
HEJIMHEWHOCTh. YTpaBisromui napameTp. Iloporoseiii xapakrep
(BHE3amHOCTH) camoopranuzanmu. Touka Oudypkauum Kak
MOMEHT KpHU3HUca, TOTepH YCTOWYMBOCTHU. PocT dmykryarmii
BONM3M TOYKKM OH(ypKalMK (TEOPETUUECKOES IIOJOKEHHE H
npumepsl). Crabunuzanust QiyKTyauni 3a TOUKod OuQypranuu
(mopsimox  m3 xaoca). CHHXpOHH3AIMS 4YaCTEH CHCTEMBI B
pesynbTaTe  camMOOpraHm3andd. HeBO3MOXXHOCTH  TOYHOTO
mporHo3a Oynmymero 3a Toukod Oudypkamuu. [loHmkenue
SHTPONUM CHUCTEMBl TpuM camoopranuzauuu. lloBbleHue
SHTPONIMM  OKpY)XKaromeW Cpeasl TpPH  CaMOOPTraHU3aIluH.
Huccumanus (paccesHre) SHEpPrUM B HEPAaBHOBECHOW CHCTEME.
HuccunatuBHast cTpykTypa. KOHKypeHUHs IUCCHIIATHBHBIX
CTPYKTYp. YHHMBEpPCAIbHBI JBOJIOIMHUOHM3M Kak HaydHas
mporpaMMa  COBPEMEHHOCTH,  ero  uemnd.  [lpuHnummer
YHHMBEPCAJIBHOTO  9BOJIIOLMOHM3MA: - Bc€ CyIIECTBYET B
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pa3BuUTHH; - OOBEKTHUBHOCTh M II03HABAEMOCTH IPOLIECCOB
CaMOOPraHM3aNK; - 3aKOHBI NPHPOABI KaK HPUHIUIEI 0TOOpa
JIOMyCTUMBIX ~ COCTOSHHMH M3  BCeX  MBICIHMBIX; -
dyHOaMeHTanbHass W HEyCTpaHuMas poiib CIYyYalHOCTH W
HEONPENIICHHOCTH; - Pa3BUTHE KaK YepelOBaHHE MEICHHBIX
KOJIMYECTBEHHBIX M OBICTPBIX ~KAUeCTBEHHBIX  HM3MEHECHUH
(Obudypkanmii); - HENpeACKa3yeMOCTh IYTH BBIXOJa M3 TOYKH
oudypkanuu (mpouutoe BauseT Ha Oyayiiee, HO HE ONMpenesnseT
€ro); - YCTOWYHMBOCTh W HAJEKHOCTh HMPUPOIHBIX CHCTEM Kak
pe3yabTaT WX TMOCTOSIHHOTO OOHOBIIGHHS, - KOIBOJIOLHS
pa3BUBAIOILEHCS CUCTEMBI H OKPY’KaIOIIEH CpeIbl.

Paszaen 5 DBoJIOnHOHHOE
eCTeCTBO3HAHME

Kocmomorus. Kocmoronus. l'eosnornueckasi  3BOJIOLIMSL.
IlpoucxoxaeHue >KU3HU. bBHONOTrMYECKU  HBOJIIOIIUOHU3M.
Hcrtopus xu3Hu Ha 3eMJie U METOABl UCCICAOBAHUS HBOJIOIUH.
I'eneTuka u 3BoOIIONHSL.

5.1

Kocmomnorus.

Kocmonoruss — Hayka O CTpOGHMH M SBONIOLUU BceneHHOi.
OmHOPOAHOCT, W W30TPOMHOCTH BceemeHHO ~ B O0nbIINX
Macmrabax. XHUMHYECKHH CcocTaB BcejleHHOl — [JaHHBIE
CHEKTPaJbHOTO aHanm3a. Mojenn 6eCKOHEYHOH B MPOCTPAHCTBE
cranimoHapHoii  Bcenennoit.  Oddexkter  o0meit  Teopum
OTHOCUTENIBHOCTU: - HWCKPUBJICHHE TMPOCTPAHCTBA BOJH3H
TSOKENBIX MacC, - CYIIECTBOBaHHME «YEPHBIX MABIP», - TOHITHE
KPUBHM3HBI  IPOCTPAHCTBA, - IPaBUTALMOHHBIC  BOJHBI.
I'paButanonnsii  paguyc (pagmyc cdepsl LlBaprimmiasaa).
Junamuueckass Monenb Bceenennoit ®@puamana. OOHapykKeHHE
KpPacHOT0 CMEILEHUS JIMHUI B CIIEKTPax NAJIEKUX rajlakKTHK, YTO C
romotibio ¢ dekra Jlomnepa o3Hagaer «pazderaHue TalaKTHK.
Pacmimpenue Bceenennoit u 3axkon Xa06xna. Kocmomornueckas
MOJIeTIb HecTanMoHapHoW Bceenennoil OiHmrelHa-OpunmMana.
Paznuunble  cueHapum  pasBuTHs  BceneHHOH:  OTKphITas,
MyJIbCUPYIOIAss W 3aKpbiTas MOJENd 3BoNONMU. [Ipobiema
n3MEpeHMsl cpeaHeil miotHoct Bceenennoii. Teopust bosbuioro
BspeBa (I'. T'amoB). llpeacka3anue TemmepaTypsl (OHOBOTO
MHUKPOBOJIHOBOTO M3IYYEHHUSI U OOHAPYKEHUE PEIUKTOBOTO (hoHa
nznyuenus. [IpobiemMa KOCMOJIOTHYECKOH MMOCTOSIHHOW M OIIEHKA
Bozpacta Bcenennoil. UM3mepenne mapamerpa Xabbma w
oOHapyXeHHe  YAEIbHOTO  YCKOPEHHS  Hallero  Mupa.
HaGumonaTenpHplii TECT TEOPUHM — AHU30TPOIHS PEIUKTOBOTO
n3nydeHus. Paznuunble snoxu Haieid BceeneHHOH: poxaeHue
MPOCTPAHCTBA-BPEMEHH,  CTaausid  HMHQISIUUM,  POXKICHUE
BEIIECTBA, pOXJCHUE H30bITKA OapHOHOB, 3JIEKTPOCIAOBINA
($a30BbIil Tepexo/1, KBapKH H TIIOOHBI — POXKJIEHHE TIPOTOHOB H
HEHTPOHOB, IEPBUYHBIN HYKICOCUHTE3, JOMHHUPOBAHNUE TEMHOMN
MaTepuH, peKoMOMHAIHS BOAOpPOAA, o0pazoBaHue
KpymHOMacmTabHoil  cTpykTypel  Bcenennoit.  OcHOBHBIE
HaOroaTeNbHbIE TECTHl TEOPHM: PACHPOCTPAHEHHOCTH JIETKHX
3JIEMEHTOB B KOCMoce, MIpo0ieMa CHHIYJSPHOIO COCTOSIHUS,
OTKpPBITHE W WCCIENOBaHWE KPYMHOMACIITAaOHOHW CTPYKTYpHI
BcenenHoi, TpaBUTallMOHHBIC JIMH3BL [Ipo0jema TeMHOM
MaTepuu. YCTOWYMBOCTH BceneHHOW W aHTPONHBIM MpPUHINIL.
PyHaaMeHTaIbHbBIE B3aUMOJEICTBHS U MUPOBBIE KOHCTAHTHI.

5.2

KocMmoronust.
T'eonornueckas 3BOIOINS.

Kocmoronwns - paszen aCTPOHOMHUH, M3yYalonuit
MIPOMCXOXKIEHHE M Pa3BUTHE KOCMHYECKHX TeNl M HX CHCTEM.
Oproanyeckas THIOTE3a, MO3BOJIAIONIAS BOCCTAHOBUTH MCTOPUIO
OTJCNBHOrO O0BEKTa MO0 HAOJIOJACHUI0 MHOTUX OOBEKTOB,
HaxOJSIIMXCS Ha pa3HBIX d3Tamax dBojonuu. Pacmpenenenwue
3B€3]1 110 CHEKTpaM M CBETUMOCTsIM (nuarpamma ['epunmnpynra —
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Peccena), orpaxaromas Moaeldb  OBOJIONMHM  3BE3Ibl B
3aBUCHMOCTH OT ee Macchl. CIeKTphl 3Be3/, DHEpPrus 3Be3.
Otambl  00pa30BaHUS 3BE3Ibl. JTaIlbl ABOJIOIUH 3BE3M IPH
pasubix Maccax. CollHIle — 3Be3/]a Halllel TUIAHETHON CHCTEMBI.
Mopnens BHyTpeHHero crpoeHust Comara. Komiiexe comHedHOM
aKTUBHOCTHA. LIMKIIBI ~ CONMHEYHON  aKTHBHOCTH, TPU3HAKA
YCUJIGHUSI CONTHEYHOW aKTUBHOCTH M mpuyuHbl. CoJHEeYHOe
U3Ty4YCHUE, COJHEYHBIH BETEpP, COJHEYHO-3€MHBIE  CBS3H.
Marnautabie o Connma n maneT. Onenka Bo3pacra CoHIla,
3eman u 1wiaHeT. l'mmote3sl o mpoucxoxiaeHud ConHma u
mranet: runore3a Kanra — Jlammaca, rumnore3a O.10. IlImunara.
Hama mmamera 3emisa, ee Qopma, XHUMHYCSCKHH COCTaB.
Maruaurocdepa 3eMin, CTPYKTypa MarHUTHOTO TIOJIS, TBHKEHHS
MarHUTHBIX MOJIOCOB. BHyTpeHHHE 0005109KH 3eMIM U METOJBI
WCCIICIOBaHUS €€ TIyOMH (ceiicMopasBelka). DJICKTPHUECKOS
moyie 3eMIId, JJIEKTPOMArHWTHBIE BpAaIleHHs B sApe 3eMIIH |
MpoIecchl Ha TIOBEPXHOCTH. 3€MHAas KOopa W €c¢ OBOIIOIHS
(reomornyeckas uctopus); JInTochepHbIe MIUTHI, TUIABAIOIIHE HA
BepxHeld  MaHTHM —  acteHocepe, OxeaHwueckas ®
KOHTHHEHTaJbHAs 3E€MHAasi KOpa, CBs3b €€ DBONIONHHA C
3BONIOLMEN XUBOro Ha HeW. IIpomecchl caMoopraHu3aluu B
ropHbIx nopogax. [Iporeccsl B nanamadrroit chepe. Uznydenne
3eMiii KaK HArpeToro Teia. ODHTPONMWUHBIA OamaHc 3eMIH.
PagnoakTuBHOCT Kak (akTop TEIIOBOr0 OanaHca 3emuln.
BosnukHoBeHre okeaHOB M atMoc(epsl. [Ipoeccsl B okeaHe u
atMoc(epe Ha TpaHH xaoca M mopsaka. Atmocdepa 3emiu, ee
CTPYKTypa, XUMHYECKUH cocTaB. IIpoxokaeHue COIHEYHOro
cBera uepe3 armochepy . O30HOBBIA CIIOW M TNPUYUHBI €rO
m3meHeHus. Kimmar 3emun, ompenensieMblil  Ipolieccamu
TEIUIoOOMeHa, BIAarooOMeHa ©  [UPKYJISIUH  aTMOCQEpHL.
I'unpocdepa 3emmnm, Boma u ku3Hb. DpakranbHas reoMeTpus
npuponsl.  BosHukHOBeHMEe — Omocepsl  Kak  pe3ynbTar
re0JIOTHYECKON IBOJIIOIIUH 3EeMIIH.

5.3

buonornueckuit
SBOTIOLMOHH3M.

DBoJII0IS, ee aTpUOYTHI: CaMOIIPOU3BOILHOCTD,
HEOOpaTHMMOCTh, HANpPaBJICHHOCTh. buojornveckas 3BOJIOIUS.
OBOIIOIUOHHAA KOHIICIIINS Jlamapxka. JapBuHu3M.
CanpTaliOHHU3M. CuHTeTHYeCKast Teopus JBOJIFOLIUH.
MonekyispHas 3BOJIFOLUS. I'enodon. OnemeHTapHas
SBONIIONIMOHHAA ~CTPYKTypa — TOMyNSAUS. DJIeMEHTapHBIH
HACJIE/ICTBEHHBI  MaTepwall —  TEeHO(QOHJ  TOIYJSIUH.
OnieMEeHTapHOEe SBJCHHE SBOJIIOIMKM — H3MEHeHHE reHodoHa
TIOMYJISIIINH. DNeMeHTapHBIE  DBOJIIOIIMOHHEIE (hakTopsI:

MYTAlMOHHBI TIPOLIECC, TOMYJISLUOHHbIE BOJHBI, H30JILKS,
ecrecTBeHHBI 0TOOp. bopnba 3a cymecrBoBanue. DopMmel
oTOopa: JBWXKYIIMHA, CTaOWIM3UPYIOMUH, AU3PYITHBHBIN.
MuxkposBosonns. MakposBonrorys. JJuBepreHuys.

5.4

Uctopus xu3Hn Ha 3emiie
W METOJABl HCCIIEOBAaHUS
9BOJIIOLIMU.

HMeTh MOHSTHS O Te0JIOTUYECKHX dpax U nepuogax. Kpunroszoii,
(hanepo30ii. CBS3b TPAHUI MEKIY dpaMU C TCOJOTHUICCKUMHU H
MaJICOHTOJIOrMUECKUMHU HM3MEHEeHUsMU. HekoTopbie BakKHEUIIIHE
apomopdo3bl:  (HOTOCHHTE3, D3YKAPHOTHl, MHOTOKJIETOYHEIE,
ckener. OCHOBHBIE TaKCOHOMHYECKHE TpYINIbl PACTEHUH U
JKUBOTHBIX U TOCJIEIOBATEIBHOCTh HMX DBOJIIOIMH: - MOJUIFOCKH-
PHIOBI- 3€MHOBO/JTHbIE (amdpubun)- MPECMBIKAIOLIUECS
(penTWiMM)-  TTUIBI-  MJICKONUTAIONIME-  TOJIOCEMEHHEIE-
MMOKPBITOCEMEHHBIE- IBETKOBBIC. [IpokapuoTel. dusorexes.
Ontorenes. Ananraius. Apomopdos. Iloustue o diope, dayne.
MeTo/ b1 WCCIIEIOBaHUS SBOJTIOLINU: MTAJICOHTOJIOTHS
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(uckomaeMbie TIEpeXOAHbIE (DOPMBI, TATICOHTOIIOTUICCKHIE PSIIIBI,
MTOCIIeIOBATETHFHOCTh HCKOITaeMBIX dhopm). Mertonpl
WCCTICAOBAHMS  DBONIONWHU:  Owmoreorpadust  (COMOCTABIICHHUE
BHJIOBOT'O COCTaBa C MCTOpPHUEH TEPPUTOPHIA, OCTPOBHBIC (POPMBEI,
PEITUKTHI). MeTobl WCCIIEIOBAHUS SBOJFOIHU:
Mopdonorudeckue MeTOAbl  (YCTaHOBIICHHE CBSI3U  MEXKAY
CXOACTBOM CTPOCHHS M POJCTBOM CpaBHUBACMBIX (QopM,
PYIUMEHTApHBIC OpPTraHbl, aTaBH3Mbl). METOIbI HCCICIOBAHUS
OBONIOIMN:  OMOPHOJOTHYECKHE  MeTOABl  (3apObIIIeBOE
CXOZICTBO, TMPHUHIIMII PEKAMUTYJSAIMK). MeTOIbl HCCIeIOBaHUS
SBOJIIOLIMU: TEHETHUYECKUE METOJbI, METOJAbl OHOXUMHUU H
MOJIEKYJISIPHON ouostoruw, METOJIBI MOJICITUPOBAHUS,
9KOJIOTHYECKHE METO/IBI.

5.5

I'enetnka u OBOJIFOIIU .

I'enetuka. I'en. Amnens. Xpomocombl. I'enom. I'enorum.
®enotun. CBoOHCTBAa I€HETMYECKOTO MaTepHaia: JTUCKPETHOCTD,
HENPEPbIBHOCTb, JHMHEHHOCTb, OTHOCHTENbHAsI CTAOMIBHOCTB.
W3meHuuBOCTh: Hacnenyemas (T€HOTHUIHMYECKas, MyTallMOHHas).
N3MeHYnBOCTS: HeHacleayemas (penoTunmueckas,
MomudukanmmonHas).  MyrtareHHsle  QakTopsl.  [IpudnHBI
myTtanuil. ColicTBa Mmytauuid. Pons MyTauuii B 3BOIIOIUOHHOM
Ipolecce. [MomynsuronHas reHeTHKa. I'enernueckue
XapaKTepUCTUKU TMOMYJISILIUU: HACIEICTBEHHAs] TeTepOTreHHOCTb.
I'enetndyeckne  XapakTepUCTHKH  TOIMYJSALUW:  BHYTPEHHEE
FeHeTUYeCKOoe  €OUHCTBO. [ 'eHeTHYeckHe  XapaKTepUCTHUKH
MOMYJSIIMY: AUHAMUYECKOE PABHOBECHE OT/AETIbHBIX T€HOTHIIOB.

Paszpnen 6 buocdepa u
YyeJIOBEK

Oxocuctemsbl. buochepa. YenoBek B Omocdepe. [mobanbHBIM
SKOJIOTUYECKUN KPU3HC.

6.1

OKOCHUCTEMEI.

[lonsaTHe 9SKocHcTeMBI. JJeMeHTHl  3KocucteM (Oumororm,
ouorneno3). bruotnueckass CTpyKTypa 3KOCHUCTEM: MPOIYLIEHTEHI,
KOHCYMEHTBI, peAyLeHThl. BUbl mpupoaHBIX 3KOcHCcTeEM (03€po,
Jec, TYCTBIHA, TYyHApa, oOKkeaH, Owocdepa). Ilumeskie
(Tpodmueckue) nenu, MUPaMUABl. DHEPreTHYEeCKHUE TOTOKH B
3KOCUCTEMAX, IIPaBUIIO 10%3xkonornueckne  (akTOpbL:
Oouorndyeckne u abuornueckue (PaKTOphl, AHTPOIOTECHHbBIE
¢daktopel DPopMBl OMOTHUECKUX OTHOMICHUH (XUIIHUK-KEPTBA,
napasutu3M, HeutpanusM). Ilpexensr TomepantHocTu. Cpena
0OUTaHUs ¥ KOJIOTHYECKasi HUIIA.

6.2

Buocepa.

buocdepa.  BemectBo:  KHBOE,  KOCHOE,  OHOTEHHOE.
IeoxumMuueckre (QYHKIUU JKHBOTO BeIleCTBA: - Tra3oBas -
KOHIICHTPAIIMOHHAsl-  JCCTPYKTHUBHAs-  CpeaooOpasyromasi-
JHEpreTuveckas. bBHOreHHass MHUTpalMsi aTOMOB XHMHYECKHX
JJIEMCEHTOB. buoreoxumuueckue IMPUHOUAIIBI MUI'paln:
CTPEMJICHUEC K MAaKCUMYMY IIPOABJICHUA. buoreoxummnueckne
NPUHLIUIBl  MUTPALUK: OBOJIOLUS BHJOB, YBEIMYMBAIOLINX
OMOTeHHYI0 MHTpanuio. Bnmsane xocMmuyeckux (HakTOpoB Ha
ouocdepy: paauanMoHHBI (DOH, MarHUTHOE Toie, (OHOBOE
M3JIy4eHUE, COTHEYHO-3EMHBIC CBSI3H (TeITMOONOIIOTHS).

6.3

Uenorek B Ouocdepe.

Antponorene3. Ilaneontomorus. IlpumaTel. AHTPONOUIBL
UYenosex ymenbiii(Homo habilis), Yemoek mnpsiMoxoasimii
(Homo erectus), UYemoBex pasymubii (Homo sapiens),
Heannepranbupl. AnbTpyusm. Heonutudeckass peBOJIOIMS.
OKOJIOTHUECKHEe TOCHEACTBUS  HEONWTHYECKOH  PEBOIOIHH.
KosBomronmsi.  Oxomornyeckuii  cratyc denmoBeka. Pacbl
pacorene3. Bo3MoHble MyTH 3BOJIOUMK 4ejoBeKa. Poub
COIMAJIHHBIX U OMOJIOTUYECKUX DBOJIOIMOHHBIX (PaKTOPOB.

6.4

I'moGanbHbIH
SKOJIOTUYECKHUI KPU3HC.

3arpssHeHue OKpYy Karomei Cpensl (MHTpEeIUEeHTHOE,
(u3nyeckoe, OecTpyKTHBHOE). MHAMKaTOpHl  TrI06ATBHOTO
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n/n JMCHUIJIMHBI
9KOJIOTHUECKOTO KpU3UCa: - MApHUKOBBIA 3(PQEKT- HCTOLICHHE
030HOBOT'O CJIOS- JAErpajialiisl JIECHBIX, 3EMENbHBIX, BOIHBIX
pecypcoB- cHIkeHue ouopasnoodpasus. [loustie Hoocheps! kak
JTama  pa3BuUTHA OHOcepsl MPH Pa3yMHOM pETYIHMPOBAHUH
OTHOIIIEHUIN YeloBEeKa W NPUPOJbI YCTOWYHMBOE pPa3BUTHE Kak
KOMIIPOMHUCC MEXIy CTPEMIIEHHEM UYeJIOBEYECTBA YOBIECTBOPATD
CBOU TOTPEOHOCTH M HEOOXOJMMOCTBIO COXpaHeHHus: Omocgeps
JUIsl Oy AyIINX TIOKOJICHHH.

Tembl npaKmuyecKux/cemMunapCcKux 3aHamu

1 Hayxka kax npouecc Hayka xak npouecc mnosHanusa. Hayusslii metron. Hayka B
no3Hanusl. Jloruka u CHUCTEME COBPEMEHHOM KyJbTypbl. JIorMKa M 3aKOHOMEPHOCTH
3aKOHOMEPHOCTHU Pa3BUTHS | Pa3BUTHs HAyKU HA IPUMEPE €CTECTBEHHBIX HayK.

HaYKH.

2 PasButue HayuHo- CraHoBIeHHE W pa3BUTHE HAYYHOH pallMOHAIBHOCTH B JpeBHe
HCCIIEI0BATEIBCKUX I'petun. OBomonns Hayku B CpenHue Beka M B IMOXY
porpaMM M KapTul mupa. | Boszpoxnenus. EcTecTBeHHO-Hay4YHble KAPTHHBI MUPA.

3 Konnenmmu npoctpanctBa | Kpusuc  ximaccudyeckord ¢u3nkum B KOoHIE 19 Beka w
Y BpeMEHHU B coBpeMeHHOM | Bo3HuKHOBeHHe CTO.  DOpomonuss  e€CTECTBEHHOHAYYHBIX
€CTCCTBO3HAHUH. MIPOCTPAHCTBECHHO - BPEMCHHBIX HpeI[CTaBJ]eHI/Iﬁ 0 MHpPE.

IIpocTpancTBO M BpeMsi B CBET€ CHEUUANIbHOM TEOpUHU
OTHOCHUTENhHOCTH A. OiHmTeliHa. EquHCTBO M MHOr0oOOpasme
CBOMCTB MPOCTPAHCTBA ¥ BPEMEHH.

4 Meramup: cOBpeMEHHbIE Teopernueckne mpencTaBieHUs OO0 OSBOJNIOLMH 3Be3/, UX
acTpo(u3nvecKue u BO3HHKHOBCHMH, Pa3BUTHUHU U rubenu. Pa3Burtue npencrasienuil o
KOCMOJIOTUYECKHE Bcenennoii. Kocmonornueckne = KOHUENIMHU  3BOJIIOLIUU
KOHICIIIHH. Bcenennoii. Moaens bonbioro B3psiBa. AHTpONIHBIN TPUHLIUIL.

5 KoHuenuuu kBaHTOBOU Poxaenne W pa3BUTHE  OPENCTAaBICHUHM O  KBaHTax.
MEXaHUKH. KopmyckynspHO-BOTHOBOH yann3M B COBPEMEHHON (DH3HKe.

KOHHCHL[I/H/I KBAaHTOBOM MEXaHMKU M KBAHTOBO - MeXaHMYecKas
KapTHHAa MHpa. OJIEMEHTapHbIeé 4YacTUIBl KaK TITyOWHHBIH
YPOBEHb OpPraHU3alui MATEPHH.

6 OBONIOIMOHHO- OT TepMOAMHAMHMKH M CTATUCTHYECKOH (DM3UKU K CHHEPIETHKE.
CHUHepreThyecKas CunepreTka Kak HOBOe MupornoHMMaHue. CHHepreTudeckas
napaaurma. Hay4YHO — HCClleoBaTebckas nporpaMma. OCHOBBI CHCTEMHOTO

MOJIX0/1a: ONpeJesieHHe U BaKHEHIIne THIbl cucteM. lIporecchl
caMOoOopranmsann u Ba)KHEHIIIe IIOHATHA CUHCPI'CTUKU.
IIpunoxenus CHUHEPIe€TUKHU B pasIuYHBIX obnactsix
€CTECTBO3HAHMUSL.

Tembl 1ab0pamoprblx 3auamuil (He npedycMompeHtv)

| |

5 IlepeueHb Yy4eOHO-METOAMYECKOI0 o0ecleYeHHs] IJIsi CAMOCTOSITEJIbHOM PadoThI
00y4YaAKOIIHUXCS 10 TUCHHILINHE

1. Ilep6akoBa, H.A. buonornueckas kaptuHa mupa: meron. nocodue / H.A. Illep6akosa. -
bemoo: BU® KemI'V, 2008.— 52 c.

2. llep6axosa, H.A. Hayka. Hayunsiit Mmetoa. Mcropust ecrecTBO3HaHUsA: METOA. ocodue /
H.A. lllep6axoga. - benoso: BU® KemI'Y, 2008. — 60 c.

3. IllepbakoBa, H.A. Konuenmuu coBpeMeHHOro ecrecTBO3HaHUS. COOPHHK TECTOBBIX
MatepuanoB: metoj. mocodbue / H.A. lllep6akona. - benoso: BU® KemI'Y, 2007.— Y. 2. - 28 c.

4. lep6akoa, H.A. KoHuenuuu coBpeMeHHOro ecTecTBo3HaHUsA. KoHTposbHO-
U3MepHuTeNlbHble MaTepuaibl: MeTo. nocodue / H.A. lllepbGakoBa. - benoso: BU® KemI'Y, 2009. —
q.1.-52c.



5. IllepbakoBa, H.A. Konnenuuu coBpeMEHHOTO ecTecTBO3HaHUS. KOHTpOJIBHO-
U3MepUTEeNIbHBIE MaTepuaibl: MeTol. mocooue / H.A. IllepbakoBa. - benoso: BU® KemI'Y, 2009. —
Y.2.-56c¢.

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

7. UlepOakoBa, H.A. BapuaHTbl 3agaHuii KOHTPOJILHOW paboTe MO y4eOHOH MUCHIMIUIAHE
«KoHIIeNUM COBPEMEHHOTO €CTECTBO3HAHUS» JUIS CTYJACHTOB 3a04HON (hopmbl OOy4deHHs /COCT.
H.A. Ilep6akoBa.- benoBo: benockuit mHCTHTYT (hmauan) KemepoBCKOTo TrocymaapCTBEHHOTO
yHuBepcuteta, 2008. — 52 c.

8. LlepbakoBa, H.A. KocMosornueckne m KOCMOTOHHYECKHE KOHIICTILMU: METOJUYECKOE
nocobue o aucuuiuinae «KoHmenmuu coBpeMeHHOro ecrecTBo3Hanus» / coct. llepbakosa H.A..-
benoso: benosckuit nactuTyT (pruman) KemepoBckoro rocynapctBeHHoro yauusepcurera, 2008. 36
C.

9. Ilepbakora, H.A. Meroaudeckue yka3aHHUsl IO BBITIOJIHEHHIO KOHTPOJIBHOW paboTe 1Mo
yuebHOW nucuuiuiMHe «KOHUEeNnuu COBPEMEHHOIO0 €CTECTBO3HAHUS» [UIsl CTYACHTOB 3a0YHOM
dbopmbl 00yuenus /coct. H.A. lllepbakosa.- benoBo: benosckuii uactutyt (punuan) KemepoBckoro
rocyiapcTBeHHOro yHuBepcurera, 2008. - 36c¢.

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

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

12. IlepbakoBa, H.A. TonkoBelii cimoBapb: oT A g0 M: MeTomudeckoe Tmocodue To
muciuminae «KoHuemnuu coBpeMeHHOro ectectBo3HaHus» / cocT. H.A. Illep6akoBa.- benoso:
benosckuit unctutyt (pununan) KemepoBckoro rocyiapcTBeHHOro yuusepcurera, 2006. - 52c.

13. Ilep6akoBa, H.A. ToakoBbeiii cimoBapb: oT H nmo SI: Merogmdeckoe mocodue 1o
muciumuinie «KoHuenuuu coBpeMeHHOro ecrtectBozHaHus» / cocT. H.A. Illepbakosa.- benoso:
benosckuit unctuTyT (pnnman) KemepoBckoro rocyapcTBeHHOTo yHuBepcurera, 2006. - 44c.

14. Komnexknusi HayYHO-TIONYJSIPHBIX BUIACOQMIBMOB Ha JIOCTYITHBIX 00pa3oBaTEeIbHBIX
pecypcax.

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

6.1 ITacnopT hoHIAa OLIEHOYHBIX CPEACTB MO JUCHUIITIHHE

Ne | Kontpomupyembie  pasmenst  (temsbl) | Kog HauM€EHOBaHUE OLIEHOYHOT'O
/0 | JUCLIUIIINHGI KOHTPOJIUPYEMOH | cpencTBa
(pe3ynpTaThI 1Mo pasaennam) KOMIIETEHI[NHA
(vm e€ yactn)
1. Paznen 1 Oponrorust Hayunoro merona u | OK-7 KoMmIiekT  TECTOBBIX  3aJIaHHM,
€CTECTBEHHOHAYYHOU KapTUHBI MUPA. BOIIPOCHl JUIsl YCTHOTO  OIpOCa,

BOIIPOCHI  JUII  coOecemoBaHus,
KOMIUIEKT TEMaTHK JUIsl JTUCKYCCHUH,
BOIPOCHI K 3a4eTy, Keiic-3a/JaHusl.

2. Pazmen 2 IIpoctpanctBo, Bpems, | OK-7 Kommiekr  TecTOBBIX  3aJlaHUM,
CUMMETpPHSI. BOIIPOCHl A1 YCTHOIO  OIIpOcCa,
BONpockl  Ansi  cobecenoBaHus,
BOIIPOCHI K 3a4eTy, KeHc-3a/aHus,
BOMPOCHI M 3a/1aHUS KOJUIOKBHYMa.




No | KonTponupyembeie  pazgensl  (temsl) | Koxg HauMEHOBaHUE OILIEHOYHOTO

/0 | TUCUMIUIAHBL KOHTPOJIMPYEMOH | CpeacTBa
(pe3ynbTaThl O pa3aenam) KOMITETCHIINU
(vm e€ gactn)
3. | Pazmen 3 Crpykrypusle ypoBHu U | OK-7 KoMmrutekr  TecToBBIX  3a/JaHUM,
CHCTEMHasl OpraHU3alus MaTepUH. 3aJaHdsl  KOHTPOJILHOH  paboThl,

BONIPOCHI K 3adery, Kekc-3amaHus,
BONPOCHI U 33/1aHUS KOJUIOKBHYMa.

4, Pasmen 4 Ilopspgok u Oecmopsimok B | OK-7 KoMmiekT  TecTOBBIX 3aJIaHUi,

MIPUPOJIE. BOIIPOCHI K 3aueTy, KeWc-3aJaHus,
BONPOCHI U 331aHUS KOJUIOKBHyMa.

5. Paznen 5 OpomrornonHoe | OK-7 KoMIuiekT  TeCTOBBIX  3aJaHMid,

€CTCCTBO3HAHUE. BOIIPOCHI K 3aueTy, KeWc-3aJaHus,

KOMIIJICKT TC€MAaTUK JId IlHCKyCCPIfI,
BOIIPOCEHI U 3aJaHNs KOJIJIOKBUYMaA.

6. Paznen 6 buocdepa n gemonek. OK-7 KomriekT  TeCTOBBIX  3alaHHUH,
BONPOCHL AJiIsi YCTHOTO OMpoca,
BOMPOCHl  JJisi  cobecenoBaHus,
KOMIUIEKT TEMATHK JUIS JUCKYCCHH,
BOTIPOCHI K 3a4€Ty, KeHC-3aaHMmsl.

6.2 TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEPUAJIbI

6.2.1 3auer

a) THIIOBBIC BOIIPOCHI - 00paserl
1. EcrecTBeHHOHAay4YHAasl ¥ TyMaHUTapHAs KYJIbTYpPbl MUpA.
. Harypdunocodckas n HaydHas KapTHHBI MUpA.
. [IpyHIUIIBI CHMMETPHUH, 3aKOHBI COXPAHEHHUSI.
. OBOJIOIUS TPEJCTABIECHUN O IPOCTPAHCTBE U BPEMEHH.
. CnieninanpHasi TeOpHsi OTHOCUTEIBHOCTH.
. OGm1ast Teopus OTHOCUTEIIBHOCTH.
. Bcenennast B pa3HbIX MaciiTabax: MUKpPO-, MAaKpO-, METAMHUPBHI.
. CucreMHbIe ypOBHU OpraHU3alMM MaTEPUH.
9. CTpyKTYypBl MUKPOMHMPA.
10. X¥MHUYECKHE CUCTEMBI.
11. lnHamMuyecKre U CTaTUCTUYECKHUE 3aKOHOMEPHOCTH B MIPUPOJIE.
12. KoHuenuu KBaHTOBON MEXaHUKH.
13. IlpuHIMD Bo3pacTaHus SHTPOIHH.
14. 3akoHOoMepHOCTH caMoopranu3anuu. [I[puHIUI YHUBEPCATHHOTO 3BOJIFOIMOHU3MA.
15. Kocmornorus, o01ias KocMOronus, npoucxosxaenne CoaTHeYHON CHCTEMBI.
16. I"'eomornueckast YBOJTIOIHS.
17. Uctopus xU3HU HA 3eMJIe U METO/Ibl UCCIIEIOBAHMS SBOJIIOLINH.
18. DBOIOIMS KUBBIX CUCTEM.
19. Buocdepa. Uenosek B 6nochepe.
20. I'moGanbHbIN 3KOJIOTHYECKHI KpU3HC.

01N W WD

0) KpHUTEepUU OLIEHUBAHUS KOMIETEHUIUH (pe3yIbTaToB)

OneHka «3auTeHO» BBICTABISIETCA CTYIAEHTY, €CIIM BOIPOCHI PACKPBITHI, M3JI0XKEHBI JIOTUYHO,
0e3 CyHIeCTBEHHBIX OIIMOOK, MOKAa3aHO YMEHUE WJUIIOCTPUPOBATH TEOPETHUYECKHE IOJ0XKEHUs
KOHKPETHBIMU IIPUMEpaMM, IPOJEMOHCTPUPOBAHO YCBOEHUE PpAaHEE H3YYEHHBIX BOIPOCOB,
c(OpPMUPOBAHHOCTh ~ KOMIIETEHIMH, YCTOMYMBOCTH HCIIOJIb3YEMBIX YMEHUH U  HaBBIKOB.
Jlonyckatorcss He3HauuTedbHble OMMOKH. OOs3aTeNbHBIM YCIOBUEM BBICTABICHHOH OICHKH
ABJIIETCS TpaBUJIbHAs pedyb B OBICTPOM WM YMEPEHHOM Temrie. J[OMOJHUTENbHBIM YCIOBUEM



MOJIYYEHUS OLEHKH «3a4T€HO» MOTYT CTaTh XOPOUIUE YCIEXU MPU BBIMOJTHEHUU CAMOCTOSITEIIbHON U
KOHTPOJIbHOM paboThI, ccTeMaTH4ecKasi akTUBHAs paboTa Ha MpakTHUecKuX 3aHATusX. Kpome toro,
MpEeIoiaracTCs WHANBUAYAIBHBIN MOAXO0M K OLIEHWBAHUIO TOJATOTOBICHHOCTH OOYYaIOIIErocs 1o
KPUTEPUSIM COOTBETCTBHSI 33]]a4€ MOJYJISl U OCBOEHHBIM KOMIIETEHILIUSAM, U COTJIACHO UMEIOLIUMCS B
00pa3oBaresibHON OpraHu3ali HOPMATUBHBIM JJOKYMEHTaM.

OueHka «He 3a4TEHO» BBICTABISIETCA CTYAEHTY, KOTOpbI He crpaBuicsi ¢ 50% BOmpocoB u
3amaHuii Owiera, B OTBETax Ha JPYrUe BOMPOCHI JOMYCTUJ CYIIECTBEHHBIC ommOKku. He Moxer
OTBETUTh HA JIOMOJHHUTENbHBIE BOIPOCHI, TNPEUIOKEHHbIE MpenoaaBareneM. llemocTHoro
MIPE/ICTABJICHHUS] O B3aUMOCBS35X, KOMIIOHEHTaX, dTalax pa3BUTUS €CTECTBO3HAHUSA Y CTYJIEHTA HET.
OueHuBaeTcsl KauecTBO YCTHOM M MHCbMEHHOM peud, KaK M IpPHU BBICTABICHUM MOJIOKUTEIHHOU
OLICHKH.

B) OINMMCAHUC IIKAJIbl OLICHUBAHUS OTBCTOB CTYJACHTOB HA 3a4CTax:
3HaHMA CTYACHTOB Ha 3a4€TC OLCHUBAIOTCA 110 IIKAJIC: «3aYTCHO», «HEC 3a4YTCHO.

6.2.2 bBaHK TecTOBBIX 3aaHUMI

a) THUIIOBBIE TECTOBBIE 3ajaHus (0Opazel)

Tect 1

3ananue 1. B MexaHn4yeckoi KapTUHE MUpa pacCMaTPUBALOT. . .

1. rpaBUTAlIMOHHOE M AJIEKTPOMATHUTHOE B3aUMOJIEHCTBUS. 2. TATOTCHHUE, FJIEKTPOMArHUTHOE U
cnaboe B3aMMOJCHCTBUS. 3. TPaBUTALIMOHHOE, 3JIEKTPOMAarHUTHOE M CUJIbHOE B3auMOACHCTBUS. 4.
€IMHCTBEHHBIN TUIT B3aUMOJICUCTBUS — TATOTEHUE.

3amanue 2. (Heckoiabko oTBeToB). CornacHo yrBepxkaeHusm . HprooTona, mpocTpaHCTBO
ObiBaeT: 1. HEOTHOPOAHO M AHU3OTPOIIHO. 2. TOJIBKO OTHOCUTEIBHOE M €r0 CBOMCTBA 3aBUCAT OT
HAJIUYUS WU OTCYTCTBHSL B HEM MaTepuaibHBIX OOBEKTOB. 3. OJHOPOAHO MU M3OTPOMHO. 4.
a0COJIIOTHO K ueMy ObI TO HM ObUIO BHEITHEMY, OCTAETCS BCETIa OJJMHAKOBBIM U HETIOBUKHBIM.

3ananue 3. OcoOeHHBI cocTaB COBpeMEHHON aTMocdepbl 3eMIld, B OTIUYHUE OT APYTHX IUIaHET
3€MHOM TpyIIIbI, 00YCIIOBJIEH. ..

1. paccrosauem 3emnu oT ConHia. 2. XUMHYECKHM CTPOCHUEM IUIAHETHI. 3. AESTeTbHOCTHIO
JKUBBIX OPTaHU3MOB. 4. T€0JIOTHYECKUM CTPOCHUEM TLIAHETHI.

3ananue 4. CnocoOoM CyIIecTBOBAaHUSI MAaTEPUU SBISETCS ...

1. BemiecTBeHHbIE 4YacTUIBI U (U3UYECKHE TONA. 2. JABHKEHHE M B3aUMOJICUCTBHE. 3.
MPOCTPAHCTBO U BpeMs. 4. uHbOpMaIus U CO3HAHUE.

3amanue 5. Bcesakuil mporiecc M3MEHEHHSs, BCSIKOE B3aUMOJICMCTBHE, DPa3BEPTHIBAIOIIEECS B
MIPOCTPAHCTBE U BO BPEMEHHU, HA3bIBAETCH ...

1. npeBpaiieHueM. 2. nepeMeHoi. 3. IBIKEeHUEM. 4. IepeMelleHUuEM.

Tecr 2

1.5IBnsieTcst MM CUCTEMAaTU3UPOBAHHOCTh MH(OPMALUU XapaKTEPHbIM IMPU3HAKOM HAy4YHOTO
3HaHUA?

1.J1a

2.Her

3. BepHo u To0, U 1pyroe

2. Kak Ha3bIBaeTCss METOJ 3MIMPHUYECKOrO IO3HAHMS, NMPU KOTOPOM HM3ydaeMoOeE SIBICHUE
CTaBUTCS B 0COOBIE, CrieU(UUECKUEe H BapbUpPyEeMble YCIOBHUs?

1. n3mepenue

2. OKCIIEPUMEHT

3. HaOmoieHune

4. npyroe

3. 3MeHeHne Konu4ecTBa ABMIKEHUS MPONOPLHUOHAIBHO MPHWJIOKEHHOW JBHXKYILIEH CHUJIE U
IIPOUCXOJUT IO HAIPABICHUIO TOM MPSIMOM, 110 KOTOPOM 3Ta cuiia aelcTByeT. Kak Ha3pIBaeTcs 3TOT
3aKOH?



. BTopo# 3akoH HbroToHa
. 3aKOH MHEpLUU
. IPUHIUIT OTHOCUTEIBHOCTH
. 3aKOH BCEMUPHOT'0 TATOTEHHUS

4. HeroToH mmucain: «AOCONOTHOE UCTUHHOE WIIM MaTeMaTHYeCKoe BpeMs camo 1o cebe u B
CHJIy CBOEHM BHYTpEHHEW IMpPUPOJbI TEUET OJMHAKOBO, OE30THOCUTENILHO K YeMY-JIM0O BHEIIHEMY U
MHaue 30BETCS JUIMTEIBHOCTHIO...» VIMeeT 5mu aOCOJMIOTHOE BpeMs OTHOLICHHE K KaKUM-JIHOO
coObITUsIM?

1.J1a

2.Her

3. BepHo u To, U apyroe

5. Kakoe 3HadyeHue s CTAHOBJCHMS KJIACCHYECKOW MEXaHMKH MMEJIO MCIIOJIb30BaHHE
TuQepeHIaIbHOr0 U HHTETPATbHOTO HCYHCIICHUH, alllapaTta MaTeMaTUYecKoro aHamu3a?

1. OHO MO3BOJIAJIO JIErye MPOU3BOJUTH BEIUYUCICHHUS

2. OHO MO3BOJIMJIO Pa3BUTh 3aKOHBI HbI0TOHA 10 YpOBHS (yHIAMEHTAIbHOW HAYYHOH TEOpUHU

3. He UMeeT 3HaYeHus

4. npyroe

6. Ilpumensiercs JIn KBaHTOBAasi MEXaHHKa JUIsl ONUCAHHSI MAKPOCKOIIMUYECKUX SIBJICHUMN ?

1.J1a

2.Het

B W N —

0) KpHUTEpUU OLIEHUBAHUS KOMIETEHLUH (pe3yIbTaToOB)

TCCTHpOBaHI/IG CTYACHTOB IIPOBOAUTCA KaK B O6yanOHIeM PEXKUME, TaK W B PCKHUMC
CaMOKOHTpPOJIs. TecToBble 3alaHUsl — 3aYETHBIN TECT MO Kaxaomy Mouyito. [lepeiii momymp — 1
paszen, BTopoil Moayib — 2, 3,4 pasnensl, TpeTUl MOAYJIb — 5,6 pa3nensl. BeinoiHeHHe 3a1aHuit
KOHTPOJIMPYETCS TperojaBareieM MpHU MOMOIIM KOHTPOJIUPYIOMIEH TECTUPYIONICH MpOrpaMMbl U
orieHuBarTCs 1o mkane ot 0 o 100 6amos.

B) OIMKMCaHUEC HIKAJIbl OLICHUBAHUA

TecT cuurTaercs NPONIACHHBIM, €CITU OOYYArOUIUMHCSA TMOJy4daeT pe3yabTar He MeHee 75 %
MPOLICHTOB.

6.2.3 Keiic-3ananus

a) TUTIOBOE 3aJlaHue - 00pa3ery

Keiic-3ananus: Keiic 1 3anayqa 1

Ecnu npencraButh, uTo BeeneHHas cyliecTByeT OAMH JIeHb, TO YEJIOBEK MOSBUIICS Ha 3emJe
BCETO mapy cekyHj Ha3axa. [loatomy, Habmromas He0O, MBI BUAMM MTHOBEHHBIH CHUMOK, 3aCTHIBIIIEE
¢oro BceneHHOM B OJMH M3 MOMEHTOB €€ 3BOJIIOLIMU. TeM He MeHee, U MO 3TOMY (OTO MOXKHO
MHOTI'O€ CKa3aTh HE TOJBKO O TOM, YTO €CTh BO BceleHHOM ceidac, HO M 0 TOM, YTO IPOUCXOAHIIO B
Hell paHee, a Takxke o ee Oyaymiel cynpOe. J[Ba caMbIX sIpkuX oObeKTa Ha JaHHOM (oTorpadum,
C/ICTIAaHHOM € TIOMOIIBIO TEJIECKOIa, — 3TO ...

BapuaHTbl OTBETOB:

1 FOnutep u ero cnytHuk ["anumen

2 nama ["anakTuka u ee ciytHuk bonbioe MarennanoBo obiako
3 3Be3QHOC CKOIICHUE U KOMETa

4 ComHeYHas cucTeMa



0) KPUTEPUHU OLICHUBAHUS KOMIIETEHIINH (pe3yabTaTOB)
[IpousBoauTcst SKCHIepTHAs OlieHKa (HaOIOeHHEe) pabOThl 00YJAOIIUXCSl B MUKPOTPYIINE Ha
COOTBETCTBUE pe3ynbTaToB ocBoeHus: OOII mnanupyemMbIM MOKazaTesasiM pe3ynbTaToB O0yUeHUs.

B) OIMCAHUE LIKAJIbl OLCHUBAHHUS

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

6.2.4 KoMILIeKT TeMATHK IJI1 JUCKYCCHIi

a) Temaruka s IUCKyCcCHl - oOpazen

1. Ponb ecTecTBO3HAHUS B pa3BUTUH COBPEMEHHOT'0O OOIIECTBA.

2. DTHuecKue npoosIeMbl €CTECTBO3HAHMUS.

3. 3HavyeHNe CHHEPTETHUKH I COBPEMEHHOTO €CTECTBEHHOHAYYHOTO TIO3HAHUSI.

4. CoBpeMeHHBbIE NPEJICTaBIECHUS O POCTPAHCTBE U BPEMEHHU.

5. OcHoBHBIE TPOOTIEMBI CHHTETHUECKON TEOPUU IBOJIIOLIMH.

6. OcHOBHBIE NPOOJIEMBI SKOJIOTUU U POJIb CPEIbl Ul KU3HU. YueHue o O6uochepe B. U.
Bepnanckoro.

7. OcHOBHbIEe po0IeMbl KuOepHEeTUKU. Ponb nH(pOpMaIK Kak 0OLIEHay4YHOTO MOHATHS U €ro
COOTHOIIIEHHUE C TIOHSATHSIMH BEIIECTBA M YHEPTHH.

8. EcrecTBeHHOHay4YHOE 000CHOBaHHME HPABCTBEHHOCTH.

0) KpUTepHUH OLIEHUBaHUS KOMIIETEHINH (pe3ylbTaToB)
[IpousBonuTcs 3KkcnepTHas oleHKa (HaOmroaeHue) paboThl OOy4arolMXCcsi B MUKpPOTPYIEe Ha
COOTBETCTBHUE pe3yabTaToB ocBoeHus: OOII rmianupyeMbIM MoKa3aTensiM pe3yJbTaToOB 00yUeHHUS.

B) ONMCAHNE IKAJIbI OLIEHUBAHUS
[IponykTuBHas TBOpueckas pabota oueHuBaerca no 100-OamnbHOM mikane or 80-100 Ganos,
UCTIOJIHUTEINIbCKasl paboTta orieHuBaeTcst ot 60 1o 79 Gansos, paboTa Ha HU3KOM YPOBHE aKTHBHOCTHU
onenuBaercs oT 40 1o 59 OamnoB.

6.2.5 Bonpochl 1Jisl YCTHOTO ONpoca

a) THUIOBBIE 3a7aHus (BOIIPOCHI) - oOpaszerr
1. Kakass Hayka JIeKUT B OCHOBE €CTECTBEHHOHAy4YHOro mojaxoaa u mnouemy? Kak
MEHSJIOCh TPEACTaBICHHE O €€ pOJIM B €CTeCTBO3HAHMU? YUTO MOHMMAEeTCs TMOJ 'TOYHBIM



ecrecTBOo3HaHUEM"?

2. Yem ornmuaercs moaxoa Hayku HoBoro BpemeHu ot Harypduinocopcekoro ? Kakue
Tpaauiuu Hayku XV 11 Beka cCOXpaHUIUCH O HALIUX JHEW U KaKOBO OTHOLIEHWE K HUM B Pa3HBIX
Hay4HBIX o0nacTsx.?

3. B uwem 3HaueHme ® coaep)KaHHME ~TepexoAa OT  TEOIEHTPHUYECKOH K
reJIMOLEHTPUYECcKOi cucteme mupa? Kakue HayyHble JaHHBIE CIIOCOOCTBOBAIIU 3TOMY?

4. Kakue MexaucuuIuinHapHble HAyKW B €CTECTBO3HAHUU BaM mu3BecTHBI? [locTpoiite
JIOTMYECKYIO CXEMY B3aMMOJAEHUCTBUS U UEPAPXUH €CTECTBEHHBIX HayK.

5. CocrtaBbTe cxeMy CTPYKTYpbl HAYKH KaK CUCTEMbI 3HAHUN M MPOJEMOHCTPUPYHTE Ha
HEH OTHOILEHUS €CTECTBO3HAHMSI C OOIECTBOM, SKOHOMHUKOM, COLIMOJIOTHEH, MATEeMaTUKOMN U IIp.

6. [TosicHuTe POIH MaTEMATUKU M MOJICTTMPOBAHUS B €CTECTBO3HAHUH.

7. Kakue Meroabl ecTecTBO3HAHMS SBIAIOTCA OOIMMH JUIsl pa3sHbIX HAyK M Kakue
cneunuyecknmu? IlosicHUTE OTHOIICHHS €CTECTBO3HAHMSA K (PUIIOCO(UHU U PETTUTHH.

8. [TosicuuTe nonsTHE Hay4HO! peBostonuu. [IpuBenuTe npuMepsl Hay4HOH pPEeBOJIIOLUN
B (u3MKe.

9. [ToscHuTe cTUMyIUpyolee BO3ACHCTBUE Ha €CTECTBO3HAHHME MOTpeOHOCTEH
TeXHUKU. [IpuBenTe mpruMeps! U3 00JIACTH Pa3BUTHS XHUMHUU.

10. [TpuBeauTe mpuMepbl M3 HCTOPUM €CTECTBO3HAHMS, WIUTIOCTPUPYIOIIUX OOLIHOCTh

METOJIOJIOTUYECKUX TMOAXOJ0B B pa3HbIX MpEeIMETHBIX obnactsax. B dem ocoOGeHHOCTH
MIPOUCXOSAIICH ceifuac HayYHON PEBOJIIOIUHU?

11. Kakue HayuyHble OTKpBHITHS B OHOJIOTMM BBIBEIM €€ Ha JUAUPYIOIIEE MECTO B
COBpPECMCHHOM eCTeCTBO3HAHUHU? HO?ICHI/ITe, B YeM CYTb HOPOTHUBOPCYHA, CBA3AHHOIO C
COIOCTABJICHHEM BTOPOTO Hayaja TEPMOJIMHAMHKUA U TEOPHH ECTECTBEHHOrO OTOOpa, M KaK 3TO
MIPOTUBOPEYNE CHUMAETCHI.

12. [TosicuuTe TOHATHME KapTUHBI MUpa M HaydyHOW mporpammsl. [lpuBenute mnpumepsl
HUCTOPUYECKON CMEHBI KApTUH MHUpa.

0) KpHUTEpUU OLIEHUBAHUS KOMIETEHLUH (pe3yJIbTaToOB)
[Ipon3BoANTCS 3KCHEPTHAs OLIEHKA OTBETOB OOYYalOIIMXCS Ha COOTBETCTBHE pPE3YJIbTATOB
ocoeHust OOII riaHupyeMbIM MOKa3aTensiM pe3yJbTaTOB 00yUEeHHUS.

a) KpHUTEpPUU OLIEHUBAHUS KOMIETEHLIUH (pe3yIbTaToB)

[Tpon3BoanTCS BKCIEpTHAs OLIEHKAa OTBETOB OOYYAIOLIMXCS HAa COOTBETCTBHE PE3YJIbTATOB
ocBoerusi OIIOIl mianupyembiM TOKazaTesiM pesyiabTaToB oOyudenus. Ot 100 go 80 OGamnor
3aCIy’KMBaeT CTYJIEHT, OOHApyKUBIIMHA BCECTOPOHHEE, CHUCTEMaTHUECKOe M TINIyOOKoe 3HaHME
y4eOHO-TIPOrpaMMHOT0 MaTepuana, yMEHHE CBOOOJHO BBIMOJHATH 3aJlaHus, MPEIyCMOTPEHHBIE
IIPOrpaMMOi, YCBOMBIIMHA OCHOBHYIO JIUTEPATypy M 3HAKOMBIH C JOINOJHUTEIBHOW JIMUTEPATypOH,
peKoMeH10BaHHOM nporpammoii. Kak npaBuiio, BeICTaBIISIETCS CTY/A€HTaM, YCBOUBILIUM B3aHMOCBSA3b
OCHOBHBIX MOHATUI TUCHMIUIMHBI B UX 3HAYEHMHU AJs MpuoOperaeMoil mpodeccuu, MposBUBIINM
TBOpYECKHE CIIOCOOHOCTH B MOHMMAHMUM, U3JIOKEHWH MU HCIOJIb30BAaHUM Y4EOHO-IIPOrpPaMMHOTO
MaTepuana;

- ot 79 no 60 GayIoB 3acTy>KUBAET CTY/ICHT, OOHAPYKUBIITUHI MMOJTHBIC 3HAHUS y4eOHO-
IIPOrPaMMHOI0 MaTepHalla, YCHEIIHO BBINOJIHSIOIIMKM MPENYCMOTPEHHBIE B MPOTrpamMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHI0BaHHYIO B mporpamme. Kak mpaBuiio, BbICTaBiIsSeTCS
CTYZICHTaM, MOKa3aBUIMM CHUCTEMAaTUYECKUN XapakTep 3HAHWN MO TUCIMIUIMHE U CIOCOOHBIM K HX
CaMOCTOSITEIbHOMY TIONOJIHEHHIO M OOHOBJEHHMIO B XOJ€ JalbHellied y4yeOHOW paboTel u
npodecCHOHATBHOMN J1eTeTbHOCTH;

- orieHKH OT 59 1o 40 GayuIoB 3aciHyXHBaeT CTYJEHT, OOHAPYKUBIIUKA 3HAHUE YIEOHO-
OPOrPpaMMHOI0 Marepuaja B oObeMe, HEOOXOIUMOM Ul JalbHeWIIeld ydeObl W IpencTosIIen
paboTel TO TpodeccuH, CHPaBIAIOMIMNACA C BBIMNOJIHEHHEM 3aJaHHUi, MPeIyCMOTPEHHBIX
IIPOrpPaMMOii, 3HAKOMBIIl ¢ OCHOBHOM JIMTEpaTypOl, peKOMEH0BaHHOH nporpamMMoii. Kak npasuio,
BBICTABIISIETCS CTYJE€HTaM, JOMYCTUBIINM IOIPEITHOCTh B OTBETE Ha SK3aMEHE U IMPH BBINOJIHEHUU
9K3aMEHAIIMOHHBIX 33JJaHUH, HO 00JaJaroIUM HEOOXOIUMBIMU 3HAHUSMHU JUIS UX YCTPaHEHHUsS MOJ
PYKOBOJICTBOM IpeTnofaBaTes;



- oueHku oT 39 no 0 GamnoB BHICTABISETCA CTYICHTY, OOHApyXKUBLIEMY MpOOeNbl B
3HAHHUSAX OCHOBHOTO YY€OHO-TIPOTPaMMHOTO MaTepuala, TOMyCTHBIIEMY MPUHIIUITAATLHBIC OIIHOKH
B BBITIOJTHEHHUH MIPETYCMOTPEHHBIX MMPOTPAMMOU 3aJaHHA.

0) ommcaHue IIKaJIbl OICHUBAHUS
OnenuBanue npou3Boautcs o 100-6amuibHOM 1mIKare.

6.2.7 Bonpochl K KOJJIOKBUYMY

a) THUIIOBBIE BOTIPOCHI - 0Opazer|

1 CoBpeMeHHOE eCTECTBO3HAHUE O MUKPOMHUpPaX, MaKpOMUpax U MeEraMmupax.

2 3aKOHBI COXPAHEHUs U IPUHUUIIBI CAMMETPUU

3 IIpocTpaHCcTBO: MOJIETH

4 IIpocTpaHCTBO U BpEeMsI: CBOMCTBA U XapaKTEPHUCTHKA.

5 IIpunnuns! oTHOCUTENBHOCTH B (husuke. @unocodekoe 3nauenne OTO u CTO.

6 3aKoH coxpaHeHHs U MpeBpalleHus sueprun. [IpeobpazoBanue pa3inyHbIX BUAOB SHEPTHH.

7 Bunpl sHeprun. JHeprusi — Mepa ABMXKEHUS U B3aUMOACUCTBHUS.

8 Hauana TepMmoinHaMuK# Kak (P€HOMEHOJIOTHUECKHE 3aKOHBI IIPUPOIBIL.

9 llonsTue suTponuu. IlepBoe u Bropoe Hayasia TEPMOAMHAMUKH.

10 «/lemon MakcBemia». ['mnoreza «remnoBodt cmeptu Bceenennoit». ®daykryanuoHHas
runote3a boiabiMana.

11 lunaMuyeckue U CTaTUCTUUECKHE 3aKOHOMEPHOCTHU B npupojie. COCTOSTHUSL CHCTEMBI.

12 CunepreTuka — oOIIUE TOHITHS.

13 BeposaTHOCTHOE TOHUMaHUE sIBJIeHUH MUKpomupa. Co3aHue KBaHTOBOM MEXaHUKH.

14 KBaHnTOBasi MEXaHUKA: SBOJIOLIUS, IPUHLUIIBI.

15 Knaccudukarus 31eMeHTapHbBIX YaCTHII.

16 Meramup B ero MHOTOOOpa3uu U €TUHCTBE.

17 Uctounuku sneprun Comnnia u 38e31. [IpencraBienus 00 3BOIIOLUH 3BE31.

18 Kocmonornueckue moaenu BeeneHHOI.

19 Camoopranu3anus B HEKUBOU MPUPOJIE

20 Uctopus pa3BUTHS XUMUYECKUX HayK. BakHellne MOHATUS U 3aKOHBI XUMUHU.

21 OCHOBHBIE XUMUYECKHE KOHIICTIIIUH.

22 Dpomtonusa 3emid. ['eonornueckne KOHUEHIUN.

0) KpHUTEepHUU OLIEHUBAHUS KOMIIETCHIIUH (pe3yIbTaToB)
[Tpon3BomUTCS DKCHEpTHAs OICHKAa OTBETa OOYYAIOMIMXCS Ha COOTBETCTBHE PE3YJIBTATOB
ocoenust OOIT rmiaHupyeMbIM MMOKa3aTensM pe3yabTaToB 00y4eHUS.

B) OINMCAaHUE LIKAJbl OLCHUBAHUS

OnenuBanue npousBoautcs o 100-6amipHOM mKae.

[Tpon3BoaNTCS SKCIepTHAs OLEHKA OTBETa OOYYAIOLIMXCS HAa COOTBETCTBUE PE3yJbTaTOB
ocoenust OOII riaHupyeMbIM MOKa3aTessM pe3yIbTaToB 00y4eHH .

or 100 pmo 80 OGamwioB 3acioyXHBaeT CTYISHT, OOHApyXHBLIMH BCECTOPOHHEE,
CHUCTEMaTH4YeCKoe U TIyOOKoe 3HaHWE Y4eOHO-TIPOrpaMMHOTO Marepuajia, yMEHHE CBOOOJHO
BBIMOJIHATh 3aJ]aHUsA, TMPEJYCMOTPEHHBIE INPOrpaMMOM, YCBOMBIIHMN OCHOBHYIO M 3HAKOMBIM ¢
JIOTIOJIHUTEIILHOM JIMTEPaTypOM, pEKOMEHOBAaHHOM NporpaMMoi. Kak mmpaBuio, OlieHKa «OTIUIHO»
BBICTABIIIETCS CTY/AEHTaM, YCBOMBIIMM B3aUMOCBA3b OCHOBHBIX TOHSATUHA JMCHUIUIMHBL B HX
3HAYECHUU JIJIS IPHOOpeTaeMoil mpodeccuu, MPOsIBUBIIAM TBOPUYECKUE CIIOCOOHOCTH B MIOHMMAaHUH,
U3JI0’KEHUU M UCTIOJIb30BaHUHU Y4€OHO-TIPOrpaMMHOT0 MaTepHana;

- ot 79 no 60 GauIoB 3aciy’)KMBaeT CTYACHT, OOHAPYKUBIIWH ITOJIHBIC 3HAHUSA Y4eOHO-
IPOrPaMMHOTO0 MaTepHalla, YCIEUIHO BBINOJIHSIOMUN MpelyCMOTPEHHbIE B IpOrpaMMe 3aJaHus,
YCBOMBIIMK OCHOBHYIO ITUTEpATypy, PEKOMEHIOBaHHYIO B TporpamMe. Kak mpaBmiio, OIICHKA
«XOpOIIO» BBICTABISAETCS CTYJAEHTaM, IIOKa3aBIIUM CHCTEMAaTHYECKHH XapakTep 3HAaHUU 110



TUCITUIIIMHE W CHOCOOHBIM K WX CaMOCTOSITEIbHOMY TIOTIOJHEHHIO M OOHOBJIGHHIO B XOJE
JTanbHENIel yaeOHoM paboThl M TPO()ECCHOHATLHOM NEITePHOCTH;

- oneHkd oT 59 mo 40 GamioB 3aciyKMBaeT CTYICHT, OOHAPYXHUBIIUN 3HaHHUE Y4eOHO-
IpPOrpaMMHOr0 MaTepuaja B oObeMe, HEOOXOJUMOM Jjisi JaibHeWiied ydeObl M MpeacTosiuen
paboTel O mpodeccuu, CHIPaBISAIOUIMICA C BBIIOJHEHHEM 3aJaHHid, MPEeIyCMOTPEHHBIX
MPOTrPaMMOi, 3HAKOMBIN C OCHOBHOH JIMTEpPaTypoOr, pEKOMEHA0BaHHOU mporpamMmoil. Kak npasuiio,
OIICHKA «YJOBIICTBOPUTEIHHOY» BBICTABIISICTCS CTYJEHTaM, JOMYCTUBIINM TOTPEUTHOCTh B OTBETE HA
9K3aMEHE M TMPU BBINOJHEHUH HK3aMEHAIMOHHBIX 3a/laHui, HO OO0JaJalonMM HEOO0XOAUMBIMU
3HAHUSMU JJI UX YCTPAHEHUS T0JT PYKOBOJICTBOM TIPEIO1aBaTes;

- orneHkn oT 39 nmo 0 0ayuIOB BBICTABISCTCS CTYICHTY, OOHAPYKUBIIEMY IMPOOEIbI B
3HAHHUSIX OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepuaia, JOMyCTUBIIEMY MPHHIIMITHATBHBIC OITHOKH
B BBIMIOJTHEHHUH MIPETYCMOTPEHHBIX IPOTPaMMO 3aJaHHH.

6.2.8 BapuaHThbI 32/JaHUI KOHTPOJILHOI padoThI

a) THIIOBBIC 3aJlaHue — oOpa3ell

3ananue 1. [laiite aHanu3 posin «HAyK O IPUPOJIE» U «HAYK O yXe» B Pa3BUTUU KYJbTYpPHI.
[Ipoananusupyiite copepkaHue MaTepuaja W BBIIBUTE CHELU(UKY, B3aUMOCBS3b, BBIYEPTUTE
JIOTHKO-CMBICIIOBYIO CXEMY, TaAlTE K HEN MOSICHEHUS.

3aganue 2. PacrosioxuTe NpencTaBleHUs O MAaTepUU B MOpPsJIKE MX BO3HUKHOBEHHUs. 1.
CBolicTBa BelECTBA OINMCHIBAIOTCA HE TOJBKO COCTABOM, HO U CTPOEHUEM €ro MOJIEKyJd. 2.
BemiectBO COCTOMT M3 HENENMMBIX aTOMOB, pa3Mep M (GopMa KOTOPBIX OIPENEINsiOT CBOMCTBa
BenlecTBa. 3. CBoCTBa BELIECTBA ONPEAEISIFOTCS JIEKTPOHHBIM CTPOEHUEM MOJIEKYIL.

3ananue 3. Halinure npaBuibHbIM 0TBET. B cooTBeTcTBHU ¢ TeopeMoil Herep kaxkaomy BuIy
CUMMETPUHU IPOCTPAHCTBA-BPEMEHH COOTBETCTBYET...l. OmpenencHHbI BUJ B3aUMOAEUCTBUA. 2.
CBosi cuctema orcuera. 3. Hekoropas ¢ynnamentanbHass vactuna. 4. CBol (yHAaMeHTaIbHBIN
3aKOH COXPaHEHHMS.

3ananue 4. OxapakTepu3yiTe OCHOBHBIE ITOCTYJIAThl CIIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH
A. DOiHmrediHa. 3amavya: BbIOEpUTE HECKOJIbKO BapuUaHTOB oOTBeTa. B ob0mell Teopuu
OTHOCHUTEINIBHOCTH....1. PaccmarpuBaeTcs CBSA3b TOJNBKO MEXKIY INPOCTPAHCTBOM M BpEMEHEM. 2.
N3ydaercs CBS3b TOJIBKO MEXJy MPOCTPAaHCTBOM M Marepuei. 3. IIpuHLIMI OTHOCHTEIBHOCTH
pacrpocTpaHseTcsl Ha HEMHEpPLUAIbHbIE CHUCTEMBbI oTcyeTa. 4. PaccmarpuBaercsi CBS3b MEXIY
IIPOCTPAHCTBOM, BpPEMEHEM U MaTE€pHEH.

3ananue 5. [lokaxuTe ponb CUCTEMHBIX IPEICTABICHUN B aHAIM3€ CTPYKTYPHBIX YpOBHEU
opranuszanuu Marepuu. OnpenennTe CyHOCTh MAKpOMUPa, MUKPOMUpPA U MEraMHpa.

3ananue 6. B Xx01e KakuX MpOLECCOB IPOUCXOAUT U3JIyUEHHUE DIIEKTPOMArHUTHBIX BOJIH?

3ananue 7. [losicHUTE KOPIYCKYJISpHO-BOJIHOBBIE CBOMCTBa Marepuu. Kak ucropumuecku
pasBuBamuCh 3TH uzaen? 3anada. Haiigure mnpaBwibHbI oTBeT. (DyHIaMEHTAJbHBIM 3aKOHOM
CTaTHUCTUYECKOM (U3MKM sBiIsieTcs MNpPUHLIMIL 1. MHUKPOCKOIHUYECKOro pacrpeaeneHus; 2.
KOPITYCKYJIIPHO — BOJIHOBOTO yajan3Ma; 3. JETEpMUHU3MA; 4. TOTIOIHUTEIbHOCTH.

3ananue 8. O dYeM CBHUJAETENBCTBYET pENUKTOBOE u3nydeHue? OcHOBHbIE (aKTBHI,
MOJATBEpKIatolue Teoputo bonpioro B3peisa.

3ananue 9. IloguepkHuTe OCOOEHHOCTH CTaTyca XMMHUHU KaK HAyKd W IpOaHAIU3UPYHTE
CYILIIHOCTb €€ MpeaMETa UCCIIET0BaHUS.

3ananue 10. OnumuTe npeaMeT OHMOJIOTHN KaK HayKH.

3amanue 11. 3amaga. Breibepute mnpaBuibHBINH(e) oTBeT(bI). Bce amanmTanmum y >KUBBIX
OpPraHU3MOB BO3HHUKAIOT B XOJI€ SBOJIIOIMH B pE3yJIbTaTe. .. pETyJIALNUN CBOEH KU3HEIEATEIbHOCTH. 1)
JIecTBUSL MYTAIlIMOHHOTO Tpoliecca. 2) eCTeCTBEHHOro 0Toopa. 3) akra 00’KECTBEHHOTO TBOpEHHUsI. 4)
murpanuii. O0bsicHUTE.

3ananue 12. Pons monexyn JIHK B nepenaue HaciieICTBEHHOCTH.

3amanue 13. 3amaga. [Ipogomxute dpasy. Pazmen mMonekynspHOW T€HETHUKH, CBS3aHHBIA C



I[[EJICHANIPABJIICHHBIM CO3JaHHEM HOBBIX KOMOWHAIMH TE€HETHYECKOTO MaTrepualna, CIOCOOHOTO
Pa3MHOXKAaThCS U CHHTE3UPOBATh KOHEYHBIE MTPOIYKThI, Ha3bIBAETCA -. ...

3ananue 14. Jlaiite noHsTHe O5KocucTeMbl. [lepeuncnure BaXKHEHIINE KOMIIOHEHTHI
9KOCUCTEMBbl U PpACKpOWTE pOJb KaKIOr0 M3 HUX. SIBISAIOTCA JIM SKOCUCTEMBl OTKPBITHIMHU
cucremamu? O6ocHyiTe 0TBeT. OMUIINTE SIKOCUCTEMY «XBOWHBIH JECH.

3aganue 15. Kpatko oxapakTepu3yiTe KOHIEHIIHNIO TAaHCTIEPMUU.

3ananue 16. Kakue oprannueckue BelecTBa BXOIAT B cocTaB KieTku? Kakue opranuueckue
BEIeCTBA SABJISIOTCS CaMBIMH pacipocTpaHeHHbIMH Ha 3emiie? OxapakTepusyiite, kakue (QyHKIUU B
KJIETKaX BBIMOJIHSIIOT OPTaHUYECKUE BEILIECTBA: YIJICBObI, )KUPHI.

3amanue 17. CocraBbTe Tezaypyc (10 - 15 KIHOYEBBIX CIIOB M CIIOBOCOYETAHHM) MO TEME
«bnosTHKa KaK CUCTEMa ITUYECKUX CTAHIAPTOBY.

3amanue 18. 3agava. Haiinure npaBuibHbI(€) oTBET(BI). [Ipomeccy cTaHOBIIGHUS YellOBEKa
pasymaoro (Homo sapiens) mnpucymu OCOOEHHOCTH DBOJIONHUOHHOTO  PAa3BUTUS  BCETO
opranpyeckoro mwupa: 1. OOpaTMMOCTh 3BOJIONMOHHBIX MpeoOpazoBaHuii. 2. [IporpeccuBHas
HaIpaBJIECHHOCTh pa3BuTus. 3. IlpoucxoauT Ha pa3HBIX YPOBHSIX - OT MOJIEKYJISPHOTO J10
6uocepnoro. 4. LlenecooOpazHOCTb SBONIOIMOHHBIX U3MEHEHUH.

3ananue 19. HazoBute paMuiny BBIIAIONUXCS YICHBIX, U3 KAKUX 00JIaCTe €CTECTBO3HAHUS,
B KaKoOil mepuoj pa3BUTHS HAyKH ObUIM CeTaHbl OTKPHITUA. ApucTtorenb, bekkepens A. A., bop H.,
bopn M., bpyno k., Bytiepos A.M., bakon @., Basunos H.H., Basunos C.1., Bepnaackuii B.1.,
lanunent I'., 'amoB k., Teiizendepr B., I'enpmronen I'., I'ymunés JIL.H., lexapt P., demoxpwur,
Hupaxk I1., EBknup, Xommo-Kropu @., Kant U., [TaBnos WN.IL., Ilensunac A.A., Ilnaton, [Ipuroxun
U., Pequ @., CykaueB B.H., Pezepdopa 3., Cenne I'., Ceménor H.H., CeuenoB .M., Cuoy Y.,
Cokpar, TumodeeB — Pecockuii H.B., ®anec, ®apaneii M., ®punman A.A., Xa66m ., XakeH [,
Yersepukos C.C.

Oran  Pusuka buonorus Xumus dpyrue

3ananue 20. Ha3oBuTe 1 oNUIINTE OCHOBHBIE IOHATHS CUHEPTEeTHKU.

3amanue 21. OObscHUTE 3HAYEHHs CJIEAYIONIMX TEPMUHOB M TMOHATHI: BaleHTHOCTS,
Bcenennas, rpaBuTanus, €CTECTBO3ZHAHWE, WHTErpalusi, KOHTUHYYM, KOHIEMIUA, HEUPOH,
PENMKTOBOE U3ITy4YeHUe, CIHUH, (opa.

0) KpuTepHUU OIICHUBAHMS KOMIIETEHIU (PE3yabTaTOB)

[Tpon3BoanTCS SKCIepTHAs OLEHKAa OTBETa OOYYAIOLIMXCS HAa COOTBETCTBUE PE3YJbTaTOB
ocBoeHus: OIIOIl mmaHupyeMbIM MOKa3aTelsiM pe3yabTaToB OOyueHUs. BbIlONHEHHBIE 3aaHUs
CHAIOTCSI IPENOIABATEINIO.

OneHKH «3a4TE€HOY» 3aCily’)KMBAeT CTY/AEHT, 0OHApYUBIINI BCECTOPOHHEE, CUCTEMATUYECKOE
U IIyOOKoe 3HaHHe y4yeOHO-POrpaMMHOI0 MaTepuana, YMEHHE CBOOOJHO BBINOJIHATH 3aJaHMA,
YCBOMBIIMMA OCHOBHYKO M 3HAaKOMBIM C JIONOJHUTEIBHOW JHUTEPATYypOH, PEKOMEHIOBAHHOMN
nporpaMmmoii. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTYI€HTaM, YCBOMBIINM B3aUMOCBSI3b
OCHOBHBIX MOHSITHM JUCIHUIUIMHBI B UX 3HAYEHUM JUIsl puoOpeTaeMoil mpodeccuu, MposBUBIINM
TBOpPYECKHE CIIOCOOHOCTH MPH BHITIOTHEHUH 3a/1aHUH;

OneHka «HE 3a4TE€HO» BBICTABIAETCS CTYACHTY, OOHApYKUBIIEMY HpOOENbl B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOTPAMMHOTO MaTepHualia, JOMYyCTUBIIEMY NPUHIMIIUAIbBHBIE OIIMOKH B
BBITMIOJTHEHUH 3a/1aHUH, JINOO HE BBHIMOIHUBILIEMY BCE 3a/1aHUs.

B) OITMCaHUEC IIKaJIbl OIICHUBAHUA

OrneHuBaHNE IMPOU3BOJAUTCH IO MIKAJIC «3a4YTCHO», HC 3a4YTCHO).



6.3 Meronnueckue MaTepuaJbl, onpeae/siiomme Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ylolye 3Tanbl (JOpMUPOBAHUSA
KOMIIeTeHIU

[Ipouenypa 3ayera. 3auer mnpoBoguTcs mo Owieram. Kaxapli Ouier coaepXuT JiBa
TeopeTudecknx Bompoca. Ha moaroroBky maercs 30 muHyT. MOXET NpPOBOIUTHCA B (opme
uHrepHeT-tectupoBanust OII10O.

[Tpouenypa onenuBanus. OTICHKU 32 TEOPETHUECKUE BOIIPOCH CYMMHUPYIOTCS. ECITU UTOTOBBII
Oamn paBeH 0-4, CTyIEHT NOJy4YyaeT OTMETKY «HE 3a4TeHO» M HMMEET IpaBO IMepecAaTh 3a4yeT B
YCTaHOBJICHHOM Topsiike. [Ipu cymMMe OalioB, paBHOM 5-8, CTABUTCS OTMETKA «3aUTCHOY.

Copep:xanue 00pa3oBaHus: MOAYJIbHOE HANIOJHEHUE MPeayCMaTpUBaeT 3 MOyJIsi: « DBOJIOIUS
HAyYHOTO METOJIa U E€CTCCTBCHHOHAYYHOW KApTUHBI MHUpay, «CTPYKTYypHBIC YPOBHHU, CHCTEMHAas
OpraHM3aIys MaTepuu U MaHOpaMa COBPEMEHHOT0 eCTECTBO3HaHU Y, «buocdepa u uenopex».

Coneprxanue 00pa3oBaHus: MOIYIHHOE HAMIOJIHEHHE MIPETyCMAaTPUBACT 3 MOIYJIS: «IBOIOLHUS
HAyYHOTO METO/Ia M E€CTECTBEHHOHAYyYHOW KapTUHBI MHUpay, «CTPYKTypHBIE YpOBHHU, CHCTEMHAas
OpTraHMU3aIs MAaTePUH U ITaHOpaMa COBPEMEHHOTO eCTECTBO3HaHUY, «brochepa u yemoBek».

Jlis OLEHKM MEepCOHANBHBIX Y4eOHBIX AOCTHIKEHUU CTYIEHTOB OYHOW (QopMBI 00ydeHUS
MPUMEHSICTCS OaJITbHO-PESUTHHIOBAasl CHCTEMa, PEUTHHT CTYJEHTA CKJIAJIbIBACTCS W3 OICHUBAHUS
Pa3IMYHBIX BUIOB BBINOJHAEMON UM pabOTHI IO MOJYIIIO B OTACIBHOCTH U Y4eOHOW AUCHHUILIMHE B
neoM. Ha cemuHapckux —(NMIPaKTHYECKHMX) 3aHATHSX MPUMEHSETCS OKCIIEPTHAs — OIEHKA:
OLICHUBAIOTCSl U YYUTHIBAIOTCS BCE€ BUJbl aKTUBHOCTH CTYJEHTOB: YCTHBIE OTBETHI, JAOIOJHEHUS K
OTBETaM JIPYTUX CTYIACHTOB, y4acTHE B IUCKYCCHSX, paboTa B MHHHIPYIAX, BBICTYIUICHUS C
coobmenussMu (0630pamu) mpodiaemHoro Bompoca. [IpenycMoTpeHo uCHoNb30BaHUE TEXHUYECKUX
CPEICTB KOHTPOJSI — KOHTPOJBHO-OOYYAIOMIeH MPOrpaMMbl Ha «BBIXOJE» KaXJIOTO MOIYJIs
OIICHMBAET IMEPCOHAJbHbIE y4eOHBbIE NOCTHXKEHUS CTYIEHTOB (KOMIIbIOTEpHOE TecTtupoBanue). Ilo
MOJYJIIO 2 MPETyCMOTPEH KOJIIOKBUYM B (hOPME YCTHOTO COOECEI0BAHMS.

MuHUMaNIbHBIA PEUTHHT, KOTOPBIN CTYIEHT JOJDKEH HalOparh g moiydeHus 3adera -100
OasioB. PeliTuHrOBbIE OaIbl B TEYEHUE CEMECTPA HAUUCIISIOTCS:

- TpU KOMIBIOTEPHOM TECTUPOBAHUU — IO KOJMYECTBY BBIMOJHEHHBIX 3aJaHUM, MpU
MoJTydeHuu pesynbrata tecta oT 50 mo 64 mporeHToB — 22 6amia; ot 65 10 75 mpoiueHToB — 26
0aioB; oT 75 Mpo1eHToB | Bbilie — 30 0annos;

- IpU TIPOBEACHUH KOJUTOKBHYMa — 10 pe3yibTaTam codecenoBanus oT 20 g0 30 6amios;

- 32 pabOTy Ha CEMUHAPCKUX (MPAKTUYECKUX ) MPAKTUYECKUX 3aHATHIX — OT 3 70 10 GamoB mo
pazzeny.

[To xaxxgoMy MOIyMI0 Ha HeIele €ro OKOHYaHWS  CTYAEHTY JaeTcs JOIOJIHUTEIbHAS
BO3MOXXHOCTb BO BpeMsl KOHCYJIbTAllMM «100paTh» HENOCTAIOIIEe KOJIUYECTBO OaJIJIOB BO BpeMs
ycTHOro cobecenoBanus (10 10 6annos).

7 IlepevyeHb OCHOBHOI W JONMOJHMTEJbHOH y4eOHOW JUTepaTypbl, HEOOXOAMMOMN sl
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHAas yueOHasl iuTeparypa:

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

2. lyonuiesa, T.5. Konnenuuu coBpemeHHoro ectectsozHanus: Yue6. / T.S. [lyouumena. -
9-e u3x, ucnp. u gom. — M.: 3a-Bo «Akagemus», 2008. — 608c.

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



0) JAOMOJIHUTEIbHAS y4eOHAas JuTeparypa:

1. I'pymesunkast T. I'. KoHueniumu coBpeMeHHOTO €CTECTBO3HAHUS: yueOHoe mocodue. — M.:
Hupexr-Menna, 2014. — 480 c.; To ke [Onekrponssii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=210672 (OBC «QNEeKTpOHHAS oubimoreka
ONLINEY).

2. T'opun, 0. B. KoHnenuuu coBpeMEHHOT0 €CTeCTBO3HAHUS: YIeOHO-TIPaKTHUYECKOe TocoOne
/ YO. B. T'opun, b. JI. CBuctrynos, C. 1. Anekcees. - M.: EBpa3uiickuii OTKpbITBIH HHCTUTYT, 2010. -
240 c. http://biblioclub.ru/index.php?page=book&id=90957.(3bC VB).

3. JyOnumera, T. S. KonHmenmuum COBpEeMEHHOTO €CTECTBO3HAHHUS [UIS  COIMAIBHO-
HYKOHOMHYECKUX HampasieHuil: yue6. nocodue / T. . lyonumena. — 2012. — 607 c.

4. Kapnenkop C. X. KoHmenmuu COBpEMEHHOTO €CTECTBO3HAHMSA: y4eOHHMK. — M.: Jlupekr-
Menua, 2014. — 624 c¢. — URL: http://biblioclub.ru/index.php?page=book_view&book_id=229405
(OBC «Onexrponnas oubdauoreka ONLINEY).

5. Konuenmuu coBpemeHHOro ecrecrBo3Hanusi: YueO. /Ilog pen. B.H. JlaBpunenko, B.II.
Patauxosa. — M.: FOHUTH, 2009. — 319 c.

6. Py3aBun, I'.1. Konuenmun coBpeMeHHOro ecrectBo3Hanus: YueOHuk / I.M. Py3zaBun. - M.:
FOHUTU-IAHA, 2008. . - 304 c.

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

1. OpoGuuk, T. FO. KoHuenuuu COBpEeMEHHOIO €CTECTBO3HAHUSA: MOJHO(PYHKIMOHAIbHBIN
YMK 1o aucuuiuiiHe AJisi BceX CrenuanbHoCcTed By3a [DnekTponHsblid jokymeHT] /T. FO. Ipo6uuk,
B.I1. HeB3zopoB. — KemepoBo: Kemeposckuii rocynusepcurer, 2010. Pa3memien B aenosurapuu
KemI'V (http://www.kemsu.ru).

http://www.otr-online.ru/programmi/programmparts Poccuiickoe o0imecTBeHHOE TeICBUACHHE.
Bosbiras Hayka.

http://univertv.ru/video/matematika/ OTKkpbITbIi 0OpazoBaTenbHbIi BUugeonopTan UniverTV.ru.
OO6pa3oBarenbHble (UIBMBI Ha pa3iauyHble TeMbl. JIEKIIUN B BEIYLIUX POCCHUMCKUX M 3apyOe’KHBIX
By3aXx.

http://elibrary.ru  Hayunas onexkrponnass Oubmuoreka eLIBRARY.RU. Kpynueitmmii
poccuiickuii H”HPOPMALMOHHBINA MOpTal B 00JaCTH HAYKH, TEXHOJIOTUH, METUIIUHBI U 00pa30BaHMs,
cojiepxaniuii pedeparbl U MOJHBIE TEKCTHI Oosiee 12 MITH HAyIHBIX CTaTeH U MyOIUKAIIHiA.

http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup mMarematndeckux ypaBHEHHiA. YueOHO-
oOpa3oBaTenbHas (QU3MKO-MaTeMaTuyeckas OuOnnoTeka. OJeKTpOHHas OuONIMOTEKa COAECPKHUT
DjVu- u PDF-¢aiinbl yaeOHHKOB, yueOHBIX TOCOOHIA, COOPHUKOB 3a/1a4 M yIIPaKHEHU I, KOHCIIEKTOB
JIeKIUH, MOHOTpa(uii, CIpaBOYHUKOB U JAUCCEPTALUN IO MaTeMaTHKE, MEXaHUKE U (PU3HKE.

9 MeToandyecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHHMIO JUCHUITJIMHbI

B PE3YIbTATEC OCBOCHUA OUCHUILIMHBI ((KOHHGHHI/II/I COBPCMCHHOTO €CTCCTBO3HAHUA
BBIITYCKHUK TI0 HAIPABJICHHUIO MOJATOTOBKH ««DyHIaMeHTaIbHAs HHPOPMATHKA U UHPOPMAIMOHHBIC
TEXHOJIOTHH») c KBaTHpUKAIHEi (cTemennbio) «bakanaBp» JTOJDKEH OBJIAJIETh
obmienpodeccronanpHoi komneTrennuei OIMK-1.

B pe3ynbrate 0cBOSHUS TUCIUATUIHHBI 00yUYaIONITHICS TOJKEH:

3HATh

- cnenupuKy T'YMaHUTApPHOTO U €CTECTBEHHOHAYYHOI'0 KOMIIOHEHTOB KYJIBTYpBI, €€ CBA3EH ¢
0COOCHHOCTSIMU MBIIUICHUS;

- MPEJICTABIICHUS O KITFOYEBBIX OCOOCHHOCTSX CTPATETHil €CTeCTBEHHOHAYYHOTO MBIIUICHHUS,

- CYIIHOCTh TPAHCAMCUUIUITMHAPHBIX UACH U BAKHEHUIIUX €CTECTBEHHOHAYYHBIX KOHIEITUH,


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

OTIpeIeNAIONUX 00IMK COBPEMEHHOTO €CTECTBO3HAHUS;

- Ipo0JIeMbI IKOJIOTHUHU U O0IIIECTBA B UX CBSI3U C OCHOBHBIMU KOHIIEIIUSIMH €CTECTBO3HAHUSI.

YMETh:

- (dopmupoBaTh NPEACTABICHUS O ecTeCTBeHHOHayuyHoW kaptuHe wmupa (EHKM) kax
rJ100aTbHOM MOJIENH IPUPOBI, OTPAKAIOLIECH LIEIOCTHOCTh U MHOT000pa3ne eCTECTBEHHOTO MUPA.

BIIQ/IETh:

- IOHUMaHHUEM CHEIU(PHUKH TYMAHUTAPHOTO M €CTECTBEHHOHAYYHOTO THIIOB MTO3HABATEIHHOM
NEeSTEIbBHOCTH, HEOOXOIUMOCTH UX IIYOOKOrO BHYTPEHHETO COIJIACOBAHMsI, MHTErPAllii Ha OCHOBE
LIEJIOCTHOTO B3IJIs[a Ha OKPY)KAIOIIUNA MUD;

- SICHBIM TIPEJCTaBICHUEM O COBPEMEHHOM (U3MUECKON KapTHUHE MHUpAa KaK CHCTeMe
dyHaaMEeHTANBHBIX 3HAHUM 00 OCHOBAaHMAX IEIOCTHOCTH W MHOT000pasusi MPUPOJBI, KOTOpPbIE
OTIPEEIIAIOT 0OJIUK BCEIO0 COBPEMEHHOT0 €CTECTBO3HAHUS;

- OCO3HAHUEM COBPEMEHHBIX II00AJIbHBIX HKOJIOTHYECKUX MPOOJIEM B UX CBSA3H C OCHOBHBIMHU
3aKOHAaMU €CTECTBO3HAHUS;

- OOLIEKYIBTYPHBIM CTAaTyCOM 4Yepe3 O3HAKOMIIEHHE C €CTECTBEHHOHAYYHOW KYIbTYpOH H
YPOBHS 3PYAULIUU B 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS.

CamocrosiTenbHass paboTa CTyA€HTOB 10 JuciuiuinHe «KoHuenuum CcoBpeMEHHOTro
€CTECTBO3HAHUS» MpearonaraeT 0ojee ray0oKyr MpopabOTKy UMHU OTAEIbHBIX TEM TUCIUILIMHBI,
OTpeeNIEHHBIX MPOTPaMMON.

OcHOBHBIMH BHJaMH H (OpMAMH CaMOCTOSTEILHOW pPa0OThI CTYACHTOB IO JAHHOM
JTUCITUILIAHE SBIISIOTCS:

-BBIIIOJIHEHUE 33JaHUN KOHTPOJIbHON pabOThI;

- CaMOTMOJrOTOBKA MO BOIIPOCaM;

- IOATOTOBKA K 3a4eTy.

BaxkHoil 4acThl0 CaMOCTOSTENbHON paboOThl SBISIETCA YTEHHE Y4eOHOM IUTEpaTyphl.
OcHoBHast (QyHKIUS YYeOHHMKOB - OPHEHTHUPOBATH CTYICHTAa B CHCTEME TeX 3HAaHWH, yMEHUH WU
HABBIKOB, KOTOPBIE TOJKHBI OBITH YCBOEHBI MO TAHHOW TUCIUILINHE.

Y4eOHUK TaKKe CIIYXKUT IIyTE€BOJUTENIEM [10 MHOTOUUCIIEHHBIM IPOU3BEIECHUSAM, OPUEHTUPYS
B MEHAaX aBTOPOB, CIEIUAITU3UPYIOIIUXCS HA ONPEACIEHHBIX HAYYHBIX HANPABICHUSIX, B HA3BAHUSIX
UX OCHOBHBIX TpynoB. Bropas ¢yHkuus ydeOHHMKa B TOM, YTO OH OYEPYMBAET HEKUU KpyT
00s13aTeNIbHBIX 3HAHUH 10 MpeAMETY, HE IPETEH1ys Ha TTIyOOKOe X pPacKphITHE.

UreHne peKOMEHOBAaHHOMN JIMTEPATYpPhl - 3TO Ta IJIaBHAs 4acTh CUCTEMBbI CAMOCTOSITEIbHON
yueObl CTy/IeHTa, KOoTopasi obecreunBaeT MOAJUHHOE YCBOGHUE HayKu. UUTaTh JIUTEpaTypy HYKHO
10 MPUHIIMITY: «UJesl, TEOPUsI, METOJI B OJTHOM, B IPYTOM U T.J. KHUTaxX».

Bo Bcex ciydasix peKOMEHAYETCSl PACCMOTPEHNE TEOPETUUECKMX BOIIPOCOB HE MEHEE YEM 10
TpEM HUCTOYHUKaM. M3yueHue mpoOsieMbl MO pa3HbIM HCTOYHHMKAM - 3aJOr INIyOOKOrO YCBOECHHS
Hayku. MIMEHHO 3TOT ONIOK, HapsAdy C BBIOJHEHHWEM 3aJaHUN KOHTPOIBHON paboOThI, SIBISETCS
BEJYLIUM B CTPYKTYPE CAMOCTOATEIbHOU PabOThI CTYJEHTOB.

B npomecce camocTosTenbHONH pabOThl CTYJEHT MOXET IMO0Jb30BaThCsi AIIEKTPOHHBIM
MaTepuaioM Mo aucuuiuinHe «KoHLenuun coBpeMEeHHOro ecTecTBO3HaHUS. Bompockl, BRBIHOCUMbIE
Ha 3a4eT, JOJDKHBI CIYKUTh IMOCTOSHHBIMM OPUEHTHPAMHU IPHU OpPraHu3alii CaMOCTOSTEIbHOU
paboThl cryneHTa. TakuMm oOpa3oM, YCBOEHHE YYEOHOTO MpeaMeTa B MPOIECCe CaMOCTOSTEIHLHOTO
u3ydeHHus: y4yeOHOW M HaydyHOW IMTepaTypbl SIBISETCS M TMOATOTOBKOM K 3ayeTy, a caM 3ader
CTaHOBUTCS (POPMOM MPOBEPKH KaYECTBA BCETO MPOIIECCa CAMOCTOSATEIBLHON yIeOHOH EeATeTbHOCTH
CTYJEHTA.

CryneHT, MoKa3aBUIMKM BBICOKHI YpPOBEHb BIAJCHMS 3HAHUSMH, YMEHHSIMH M HaBBIKAMU,
CUMTAETCs YCIEIIHO OCBOMBIIMM y4eOHYIO TUCIUILIIHHY.

JUis  ycremrHoro OBJIAJIEHUS COAEpKAHMEM JUCIUIUIMHBI HEOOXOJUMO  BBINOJIHATH
cienyronye TpeboBanus: 1) mocemars 3aHATHS, T.K. BECh TEMaTUYECKHI MaTepuan B3aUMOCBS3aH
MeXy COOOW M TEOPEeTHUYECKOTo OBJAJCHMS MPOIYIIEHHOIO HEIOCTAaTOYHO MAJIsi KayeCTBEHHOIO
YCBOEHMsI; 2) BCE paccMaTpUBaeMble Ha NPAKTUYECKHX 3aHATHSAX BONPOCHI 00S3aTENBHO
¢ukcupoBaTh B OTIENbHYIO TETpaJb WU COXpaHITh €€ /0 OKOHYaHMA OoOydeHus B By3e; 3)
00s13aTeNbHO BBIMIOJIHATH BCE 33/1aHUsI KOHTPOJIBHOU paboThI; 4) MPOSIBISITH AKTUBHOCTD HA 3aHITHUSX
U MIPU OJIMOTOBKE, T.K. KOHEUHBIN Pe3yJbTaT OBJIAJECHUS COJEpP)KaHUEM JTHCLUHUILIMHBI HE0OX0IUM, B



NEepBYI0 OuYepelb, caMoMy CTyleHTy. IIpu ocBoeHMHm Te3aypyca AMCUUIUIMHBI HEOOXOIUMO
THIATEJIBHO MPOYHUTATh METONUYECKUE yKa3aHUs, IPUBEACHHBIC HU)KE W BBIIIOJIHUTD Psif TECTOBBIX
3a/laHuil AJ1s IOJTHOTO 3aKPETJIEHUs] U3yYEHHOTO MaTepHara.

Iloozomoeka Kk nekyusam u nPpaKmudyecKum 3aHAmusIM:

Ha gnexkuusx npemnojaBaTenb paccMaTpuBaeT BOIPOCH  MPOTpaMMbl  IHUCLUIUIMHBI,
COCTaBJICHHOW B COOTBETCTBHMM C TOCYAAPCTBEHHBIM 00pa3oBaTelIbHbIM CTaHgapToM. M3-3a
HEJ0CTaTOYHOI'O0 KOJIMYECTBA ayJUTOPHBIX YAaCOB HEKOTOPBIE TEMbI HE yJAETCSI OCBETUThH B IOJHOM
o0beMe, MO3TOMY MpenojaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOpPblE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO Pa0OTy CTYAEHTOB, PEKOMEHIys Ty WJIM WHYIO JuTepatypy. Kpome sroro, mms
JY4ILIEro OCBOCHUs MaTepuaga U CUCTEMaTU3aluK 3HAaHUH 10 JUCLUIUIMHE, HEOOXOAUMO MOCTOSIHHO
pa3duparh MaTepuaNbl JEKIUH MO0 KOHCIIEKTaM M y4eOHBIM mocobusiM. Bo Bpemsi caMoCTOsATeIhHON
npopaboOTKU JEKIIMOHHOIO MarepHuaiga 0co00oe BHUMAaHUE CIEAYeT YAENsATh BO3HHUKIIMM BOIPOCAM,
HEIOHSTHBIM TEPMHUHAM, CIIOPHBIM TOYKaM 3peHHs. Bce Takue MOMEHTBI CIEIyeT BBIACINUTH WIH
BBIKUCATh OTHEIBHO JJIs JajbHeHiero oOCYXJE€HUS Ha CEMHUHApCKOM 3aHATHH. B ciyuae
HEOO0XOIMMOCTH 00pamaThcs K MpenojaBaTeiio 3a KoHcyabTanuei. [1oaHbIi cucok JuTepaTyphl
10 JUCLUIUIMHE NPUBEIeH B paboueil mporpaMme TUCLMILIMHBI.

[Ipu u3yueHnn BOTPOCOB, COMEPKAIMXCS B BBOJHOM YacTH MPOTpPaMMBbl, 0c000€ BHUMaHHE
cieflyeT yIeluTh NOHUMAaHUI0 HAayKH Kak 0COOOro KOMIIOHEHTa JyXOBHOM KyJbTYphI, Ipobiieme
KJaccu(uKaluyl HayK, MeCTa €CTECTBO3HAHMS B CHUCTEME HAy4YHOIO IO3HaHUs, OCOOCHHOCTSAM
AMIUPUYECKOTO U TEOPETHUUECKOTO YPOBHEW €CTECTBEHHOHAY4YHOro rno3HaHus. CoBpeMeHHas HaykKa
- 3TO CJIO’KHAS 1 MHOT0OOpa3Hasi CUCTEMa OT/IEJIbHBIX HAYYHBIX AUCLHUIUIMH. B 3TOH crcTeme MOXXHO
BBIJICJIUTH JIBE CIIEAYIOIINE OCHOBHBIE c(ephl: (hyHIaMEHTAIbHbIE HAYKH W MPUKIAJHbIC HayKu. B
CTPYKTYyp€ €CTECTBEHHOHAYYHOI'O IIO3HAHMS YETKO BBIACIAIOTCA JBa YPOBHS I103HABATEIbHOU
nesTesibHOCTH. [1epBBhlii - 3TO AIMNMPUYECKUI YPOBEHDb, K KOTOPOMY OTHOCSITCSI IIPUEMBI, METOJIbI U
¢opMBl TO3HAHUSA, CBSI3aHHBIE C HEMNOCPEACTBEHHBIM OTPAKEHHEM OOBEKTa, NPAKTHUYECKUM
B3aMMOJICHICTBHEM C HHUM uYeloBeka. Ha 3TOM ypoBHE MPOUCXOIUT HAKOIUIEHHE, (UKCAIHA,
IpYNIMPOBKa M 000OLIEHME MCXOAHOIO MaTepuajga s IOCTPOCHHS ONOCPEIOBAHHOIO,
TEOPETUYECKOI0 3HAHMUS.

Bropoii ypoBeHp - Teopernueckuii. K HeMy OTHOCATCS Bce T€ BHIbI M METOIBI
MO3HABATEJILHON JIEATENBHOCTH U CIOCOObI OpraHU3al[ii 3HAHUs, KOTOpPbIE XapaKTEepPU3YIOTCS TOU
WIA WHOW CTENEeHbIO ONOCPEOBAHHOCTH M O0ECIEUMBAIOT CO3JAaHUE, MOCTPOEHHE U pa3paboTKy
Hay4YHOW TEOpUU KaK JIOTUYECKH OPraHU30BaHHOTO 3HAHMS 00 0OBEKTUBHBIX 3aKOHAX, OOIINX CBA3SIX
Y OTHOUICHUSX MPEIMETHBIX o0siacTel JaHHOM Hayku. Teopus - 3T0 BbIciIas (hopMa MO3HAHMS.

B wucropum ecTecTBO3HaHMSI UETKO BBIJEISIIOTCS SBOJIOLUMOHHBIE M PEBOJIIOIMOHHBIE
nepuoJibl pa3BuTHs. PeBosonny B €CTECTBO3HAHUM CBSA3aHbI C U3MEHEHUSIMH CIIOCOOOB MO3HAHUA,
T.. ILEJIOCTHOW CHUCTEMBbI CpPEICTB HAay4YHO-HCCIEAOBATEIbCKON JESITENbHOCTH, NPU3BAaHHON
BOCIIPOM3BOANTh COJEpX aHHE, CYIIHOCTh, KadeCTBEHHOE CBOeoOpas3me IenocTHoro "cpesa"
OOBEKTUBHON pEaIbHOCTH; OCHOBAHUE 3TOM CUCTEMBI BBICTYNAIOT NPUHLMUIBI (PyHIAaMEHTaIbHON
TEOPHH B €MHCTBE C METOJOJOTMUYECKUMH YCTAHOBKAMH MO3HAHUS B JJaHHOM Hayke ( WU Tpymie
HayK). DTall Hay4yHOH pEBOJIIOIMH CMEHSIETCS IMEPHOJOM SBOJIIOIMOHHOIO pa3BUTHS Hayku. Ha
HBOJIIOLIMOHHOM JTalleé CBOErO PAa3BUTHUS HAayKa ONUPAETCA Ha CIOXHUBIIMICSI B XOAE HAy4HOU
PEBOJIIOLIMKA  HOBBIM crnoco0 mo3HaHus (mapagurMmy, (yHIaMEHTalIbHYI0 TEOpHI0), OCHOBAHUSA
KOTOPOTrO MPUHUMAIOTCS YYEHBIMH YyXe 0e3 CYIIECTBEHHOW KpPUTHKH, KaK HOBBIA, MOILIHBIA WU
JIEHCTBEHHBII MHCTPYMEHT ITO3HAHMUS.

B npeBHerpeueckoii kynpType B YII Beke 1o H.3. ¢opmupyercs uaes o HEOOXOAUMOCTH
MOJTyYEHUs JI0Ka3aTeIbHOr0, 0OOCHOBAHHOIO M CUCTEMATUYECKOTO 3HAHUSA O MUPE, MOCITYKHUBIIAs
MCXOJHOH OCHOBOHM JAJIsl NPEBpALICHMs OHAYYHOI'O ITO3HAHUS IPHUPOJbI B HayyHoe. B aHTH4HON
KyJIbType TNPOUCXOAUT (OPMUPOBAHHME IEPBOM HAYYHOM KapTHHBI MHpPa, KOHILEHTPUPOBAHHO
BOIUIOLICHHON B MEXaHWKe, (PU3MKE M KOCMOJOTMH ApPHUCTOTENS U TeOLEHTPUYECKOHl cucreme
[TTonemes. B Cpennue Beka CTUXUWHO-3MIUPUYECKOE MMO3HAHUE MPHUPOJIBI BO MHOTOM, XOTS U HE
MIOJIHOCTBIO, NPEBPALIAETCS B MPHUJIATOK TEOJIOTMH M CXOJACTHKHU ( acTpOJIOTHA. aJIXUMHUS U Jp.).
BMmecre ¢ TeM cpeqHEBEKOBbE XapaKTepU3yeTcsl W IMPOJIOJDKEHHEM HAKOIUICHUS SMIUPUYECKHUX
(dakTOB U 0000IEHHI, TEXHUUECKOTO OIbITa U MACTEPCTBA.

B XVIII B. ecTecTBO3HaHME BCTYNMAET B JMOXY HBOJIOLHWOHHOIO pa3BuTHsA. B mnepBoi



nosopuHe XVYIII B. MOpOUCXOAMIIO YTBEPXKACHUE KIACCUYECKOM MEXAaHMKM B  KAaueCTBE
TFOCIOACTBYIOIIEH TEOPUH B CHUCTEME €CTeCTBO3HaHMS. OHO OCYHIECTBIISUIOCH MO ABYM TJIaBHBIM
HanpaBieHusM. [lepBoe cBsizaHO ¢ 000OCHOBaHHWEM MPUHITUIIOB TEOPUH U COBEPIICHCTBOBAHUEM €€
MaTeMaTH4YecKoro ammapara (pa3padoTka aHAIMTHYECKOTO anrmapara MeXaHuku B Tpynax JI. Ditnepa,
K. Hamambepa, . bepunymmmu, XK. Jlarpamxa u ap.). Bropoe - ¢ yTBepKIEHHEM CHUCTEMBbI
METOJIOJIOTUYECKUX YCTAaHOBOK KJIACCMUECKOM MEXaHUKH, KoTopoe B mepBoi mosioBuHe XVYIII B.
OCYIIECTBIISUIOCh TpEXJAe BCero B OOopbOe HBIOTOHHMAHCTBA C KapTe3wmaHcTBOM ( ydeHueM P.
Hekapra). Ha 0a3e MeETONONOTMYECKUX YCTAHOBOK KJIACCHYECKOM (PU3UKHM W KIACCUYECKON
aCTPOHOMUH CKJIAJIbIBAJIaCh BTOpAsi HAyYHasi KAPTUHA MUPA.

KopoTko oxapakTepuzyeM METOJIO0JIOTHYECKUE YCTAaHOBKHM Kiaccuueckor ¢usmku. K HuM
CJe1yeT OTHECTH CJICIYIOIINE METOI0JIOTHYECKUE MTPEACTABICHHUS:

O Npu3HaHNE OOBEKTUBHOTO CYIIECTBOBAHUS (PU3MYECKOTO MUPA;

O "abcTpakTHBIM 00pa3 cBOOOIHBIX O0BEKTOB", MPEIMETOICHTPHUYECKOE BHJICHHE MUPA,
K&Kl TPEIMET pacCMaTPUBACTCS B OTPBIBE OT €T0 CUCTEMHBIX CBSI3€ii;

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

O JAMJacoBCKUU  IeTepMHHM3M (  OTpHIIaHWe OOBEKTHBHOTO  CYIIECTBOBAHUS

CHy‘I&ﬁHOCTH W BBITCKAOINKUC K3 HETO0 IPCACTABICHUA O a0COJIFOTHBIX IMPOTrHOCTUYCCKUX
BO3MOXXHOCTAX HaYKI/I);

0 NPU3HAHUE UCYEPIIBIBAIONICH T03HABAEMOCTH MU,

O OCHOBa M KPUTEPH TMO3HAHUS - SKCICPUMEHT, MCCIIEA0BaTeNb CBOOOIEH B BBHIOOpE
YCIIOBHM 3KCIIEPUMEHTA;

O B IIpOIIECCEe MCCIIEOBAaHHUS OOBEKT HE 3aBHCUT OT YCIOBUH MO3HAHHS, BO3ICHCTBHE
cyObeKTa Ha OOBEKT BCET/1a MOXKHO y4eCTh, BHECTH Ha HETO MOMPABKY;

O HOCTYJIAT BO3MOXKHOCTH 00OCOOJICHHS 3JIEMEHTOB (PM3NYECKOT0 MHpa: BCE CBOMCTBA
00bEKTa MOTYT SKCIIEPUMEHTAIILHO OTPENENIATHCS OJJHOBPEMEHHO;

O B IPHUHIMIIE BO3MOXXHO TOJy4eHHE aOCOJIOTHO OOBEKTUBHOTO 3HAHHA, HE
COZICPIKAILIETO CCHUIOK Ha YCIIOBHS TIO3HAHHMS;

O KpPHUTEpUil OOBEKTHBHOCTHU - OTCYTCTBHE CCHUIOK Ha CYOBEKT MO3HAHMS, OJJHO3HAUYHOE
NPUMEHEHHE TIOHITHH, HATISAHOE MOJICTTUPOBAHKE U JIP.;

O ¢u3nyeckne 3aKOHBI JOJDKHBI OBITH C(HOPMYIUPOBAHBI Ha SI3BIKE MAaTEMAaTHKH
(mporpamma ["anuiies );

O YBEPEHHOCTh B TOM, YTO CTPYKTYpa IO3HABATEIbHOW JEITEIHOCTH YHHUBEPCAIbHAS 1

KauyeCTBECHHBLIX M3MCHCHHI HE MMpETCPIICBACT, KJIACCHYECKUI MEXaHWUYECKUN CIIOCO0 OIMMCAHUS BEUCH
U HCU3MCHCH; U IP.
MeTOI[OHOFquCKHG YCTaHOBKH KJIaCCUYECKOM ACTPOHOMMUHU:

N npu3HaHHe OOBEKTHBHOIO CYIIECTBOBAaHHUS MHpa ACTPOHOMHUYECKHUX OOBEKTOB (
KOCMHUYECKHUX TeJl, UX CUCTEM U BceneHHol B 11e10M );

N Bcenennast - eauHCTBeHHa, BeYHass BO BpeMEHH, OeCKOHEYHa M Oe3rpaHWYHa B
MIPOCTPAHCTBE;

N Mup, Bcenennas mpeacTaBiseT co00l MEXaHUYECKYHO CHCTEMY MHOXKECTBAa MHUPOB,
MOJOOHBIX HaIlEeH COJTHEYHOM CHCTEME;

N Bcenennas cranmuonapHa; MUpP KOCMHYECKHX o0Opa3oBaHui ( B TOM YHCIE U

Bcenennast B 1einom) obiagaeT HEU3MEHHOU CTPYKTYpOHM, M3y4eHHE KOTOPOHW U SIBJISIETCS TJIaBHOU
3a/1a4yell aCTPOHOMUU;

0 Bcenennas B 1eaoM W B OTAEIBHBIX YacTAX MAaKpPOCKONWYHA, OJHOPOJHA U
M30TPOITHA;
0 Bcenennas  pa3BuBaercs, €€  pa3BUTUE HOCHUT  XapakTep  MOCTENEHHOIO

KOJMYCCTBCHHOI'O 3BOJIIONUOHUPOBAHUA U OCYHICCTBIIACTCA TaK, UYTO HC HAPYIIACT €€ CTPYKTYPHYIO
OopraHu3alnuio,

[] @akTOpbl, BBI3BIBAIOLIME HU3MEHEHUS KOCMHUYECKHUX TE€JI, CaMH HCTOPUYECKH HE
U3MEHSIOTCS;
[] OCHOBHOE HamnpaBJI€HUE 3BOJIIOIMM - CTYIIEHUE U KOHJIEHCALlUs MEK3BE3/IHOTO rasa,

arperanysa KOCMUYCCKOT O BEIIECTBA,



U B xope ommcanus CTpyKTyp BceneHHOM €€ HCTOPUYECKHM pa3BUTHUEM MOKHO

npeHeOpedb, M Kak CIEJICTBHE - IPOTHUBOIIOCTABICHHE KOCMOTOHMYECKHX U  YacTHBIX
ACTPOHOMMYECKHUX IPoOIeM;

O [Ipu3Hanue Mo3HABaEMOCTH MHpPa aCTPOHOMHUYECKHX OOBEKTOB;

O OcHoBa no3HaHus - HAOII0IEHUE B ONITUYECKUM JHATIA30HE;

O B actponomumu HeT cBOOOABI BEIOOpA YCIIOBHH HAOIIOAEHUS, HO IIPHU 3TOM HCXOIWIN

Hn3 TOIrO, 4YTO BJIMAHHC yCJIOBI/Iﬁ IMO3HaHHUA MOKXHO CBCCTH K HYJIIIO, BBCASA COOTBCTCTBYIOLIHC
IIOIIPaBKHU B OKOHYATCIBHOM PE3YJIbTAaTE UCCIICAOBAHUA,

O O060011eHIE SMITUPUYECKOTO MaTepualia OCYIIECTBISCTCS CPEICTBAMH KIACCHYECKOM
MEXAHUKHU;
O CrpyKTypa 1103HaBaTeIbHON AESITEIbHOCTH B aCTPOHOMUY BEYHA U HEU3MEHHA; U JIp.

Pa3zButue OGMONOrMYECKOro MO3HAHMSA C 3MOXM aHTHUYHOCTH A0 cepeaunbl XYII B. Obu10
NEPUOJIOM HAKOIUICHHS] OOLIMX MPEANOChUIOK Ul Mepexoja Ha YPOBEHb CHCTEMaTU3WPOBAHHOTO
HaY4YHO-HUCCIIEJOBATENIbCKOI0O Mpolecca, NpeBpalleHns OnoJoruu B HayKy. BaxkHelmuM coObiTHe B
ucropun 6uonoruu X1X B. siBusiercss coznanue Y. J[apBHHOM TEOpUH SBOJIIOLUU OPraHMYECKOTO
Mupa. OTa Teopus NO3BOJMIA MPEACTABUTh IMPOrPECCUBHOE Pa3BUTHE OpPraHUYecKuX (opM Kak
IIPOLIECC IPUCIIOCOOIEHNS OMOJIOTUYECKUX OPraHM3MOB K M3MEHSIOIIMMCS YCIOBHUSIM CpElbl MOJ
BIMSIHUEM €CTEeCTBEHHOro otTOopa. CelleKLMOHHAs TeopHsl sIBUJIAach BaKHeHIed Bexol B
UCTOPUYECKOM Ppa3BUTUM  OHOJOIMUYECKOrOo IO3HAHUSA, PEBOJIOLHOHHBIM IMpPeoOpa3oBaHUEM
Ouonorun, a wuMa JlapBuHa 1O JOCTOMHCTBY 3aHSJI0O CBOE€ MECTO B IUIESIE BEJIMKHUX
npeoOpa3oBatesiell ecTecTBO3HaHMs. B ocHOBY cBoell Teopuu JlapBUH HOJOXKHI CIeNyHOIINe

IMPUHIMUIIBL:
O HPUHLUI HACJIEACTBEHHOCTH U U3MEHYHUBOCTH;
O IPUHLINI OOPBHOBI 32 CYIIIECTBOBAHUE;
O HPUHIUI €CTECTBEHHOIO 0TOOpA.

B X1X B. cI0XUI1Ch METOI0JIOTMUECKHUE YCTAHOBKU KJIACCUYECKON OMOJIOTHH.

B ux ocHoBe mnpusHaHMe OOBEKTMBHOIO, HE3aBUCSILErO OT CO3HAHUS M BOJM 4YEJIOBEKa,
CYIIECTBOBaHMS OpraHmdeckux (opm. B Oumonormm ropasno nojble, 9eM B JIPYTUX OTPACIAX
€CTECTBO3HAHHUSA, COCYIIECTBOBAIM  OOBEKTHUBHO-MICAINCTHYECKAss U  MaTepHaIMCTHYecKas
TPaKTOBKM Npupoasl oObekTa. Ilo Mepe pa3BuTus OHMOJOTMM CTUXHMIHAs MaTepUaTUCTHYECKas
OpHUEHTAIUsl YYEHBIX CTaHOBHJIACh Bce Oosee Becomoi. B X1X B. yKpemnsioch mpeicTaBieHHE O
TOM, YTO MUpP OpPTraHUYecKuX (pop™m, MUpP >KMBOrO 00pa3oBaliCsd €CTECTBEHHBIM 00pa3oM, MOPOXKIAECH
MaTepHaIbHON MPUPOA0H 6e3 MpsMOro MO0 KOCBEHHOTO BMENIATENbCTBA TOTYCTOPOHHUX CHIL

MeTon0/10THYeCKue YCTAaHOBKM  KJIACCMYECKOM OWOJIOTMM HE TO3BOJISJIM  BBIPA3UTH
TOKJECTBO MPOTUBOMOJIOKHBIX CTOPOH IIEIOCTHOTO CUCTEMHOT0 00BbeKkTa. B pesynbTare, BceoOmiue
XapaKTepUCTHUKU CHCTEMHOM OpraHu3allid BOCHPOM3BOAWIMCH B JIBYX IPOTHBOIIOJIOKHBIX
METOJOJIOTUYECKUX PETYJIATUBAX: PEAYKIHUOHU3M U ILEJIOCTHBIA TOAXOJ; MEXaHUCTHUECKUN
JETEPMUHU3M U TEJEOJIOTHsI; MPOTUBOMOCTABICHHE CTPYKTYPHO-WMHBAPUAHTHOIO M T€HETUKO-
UCTOpHUYECKOro moaxonoB. Kpome Toro, kiaccudyeckoil OMONOTHMM CBOMCTBEHHA OpHEHTAalMs Ha
HEU3MEHHOCTh (DAKTOPOB BOJIIOLUH.

W, HakoHel, Kjaccudeckas OMOJOrMsS MCXOAWJIA U3 TOTO, YTO CTPYKTypa MO3HaBaTeIbHOMN
NEeSITEIbHOCTH B OMOJIOTMHM HEM3MEHHA, METOJOJIOTUYECKHE YCTAHOBKH OMOJIOTMYECKOro MO3HAHUS
HCTOPUYECKH HE Pa3BUBAIOTCH.

Pybex X1X-XX BB. 03HaMEHOBAJICSI HOBOM PEBONIIOIMEIN B €CTECTBO3HAHUU, PE3YJIbTaTOM
KOTOPOH SIBUJIOCH CO37[aHNE HEKJIACCHUECKOTO €CTECTBO3HAHMS, HOBOM ( TpeThel MO CcUeTy) HaydHOMH
KapTUHBl MHpa M HOBBIX CHCTEM METOJOJOTHYECKHX YCTaHOBOK Tmo3HaHusA. ConepikaHueM
peBoMIOIIMM B (U3UKE SBUJIOCH CO3JAaHUE JBYX OTHOCUTEIIBHO CAaMOCTOSITENIBHBIX CHOCOOOB
onucaHus PU3NUECKUX MPOILIECCOB - PEISITUBUCTCKOTO U KBAHTOBOTO.

[Ipy uTeHMu JnUTEpaTyphl CcleAyeT oOOpaTUTh BHUMAaHHE Ha COJEp)KaHHE TaKHUX
byHIaMeHTalbHBIX ~ MOHATHM  kak  "coObiTme",  "MHepuuanbHas  cucremMa  orcyera',
"OTHOCUTENBHOCTH",  "OJHOBpEMEHHOCTh  coObITHH",  "uHTepBanm  Bpemenu', '"miuHA",
"IPOCTPaHCTBEHHO-BPEMEHHOM uWHTepBan", a Takke TakuxX (yHIaMEHTalIbHBIX MOHITHH Kak
NIEKTPOMAarHUTHOE M TPAaBUTALMOHHOE IIOJIS, METPUKA IIPOCTPAaHCTBA-BPEMEHHM, KpUBHU3HA
IPOCTpaHCTBA", PHUMaHOB XapaKkTep MPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTHHYYMa, €IUHCTBO



WHEPIUU, TPAaBUTAIMA W METPUKH NPOCTpaHCTBa-BpeMeHH. Kpome Toro, ciemyer oOpaTuthb
BHUMaHUE Ha COJECPKAHME MCXOAHBIX IOCTYJIATOB CHELUAIBHOW TEOPHUH OTHOCUTENBHOCTH -
MPUHIUIIA OTHOCUTENBHOCTA M MPHUHIUIIA MIOCTOSHCTBA CKOPOCTU CBETA; M MCXOJHBIX MOCTYJIATOB
oOmieil Teopuu OTHOCUTENBHOCTH - OOIIero NPHUHILHMIA OTHOCHUTEIBHOCTH U  MPHUHIIMIA
SKBUBAJICHTHOCTH.

KapnuHaneHble W3MEHEHHSI B CHCTEME METOJOJIOTMYECKUX YCTAHOBOK PEISTUBUCTCKOU
¢usuku( MO CPaBHEHHIO C KJIACCHYECKOW) CBSI3aHBI C BBISIBICHUEM 3aBHCHUMOCTH OIMCAHUS
noBeieHus (pU3M4eckux OOBEKTOB OT YCIOBHH MO3HAHUA ( y4YET COCTOSIHMSI JIBUYKEHHUSI CHCTEM
OoTcueTa NpH MPU3HAHUM TOCTOSHCTBA CKOPOCTU cBeTa B Bakyyme). [lpousonuio u3aMeHeHue
THOCEOJIOTUYECKON TMO3UIMHN CyOBheKTa W OO0BEKTa - MOSBUIACH HEOOXOAMMOCTh YKa3aHUS Ha Ty
CUCTEMY OTCYETa, C TIO3UIIMI KOTOPOI OMUCKIBACTCS UCCiIenyeMas (pu3ndeckasi 00J1acThb.

dopMupoBaHHE KBAaHTOBOTO criocoba omucaHus Takke HaumHaercs B 80-x rr. XI1X B.
WCCJICTIOBAaHNEM 3aKOHOMEPHOCTEH HMHTEHCHUBHOCTH H3IY4YCHHUS aOCONIIOTHO YepHOTo Tema ( Kak
(GYHKIIMM 4acTOThI KOJIEOAHUM U TEMIEpaTyphbl) U CUCTEMAaTHU3AIMed SMIMPUUECKUX HCCIeAOBaHUN
crekTpoB. [Ipu noAroTroBke MarepuanoB 3TOM TEMbI MOXKHO MCIIOJIB30BaTh, KPOME TOU JIUTEPATYPSI,
KOTOpasi yKa3aHa HaMH, paslieibl U TJaBbl J1I0OOro yueOHuMKAa Mo oOmed (u3uke, B KOTOPBIX
W3JIaraeTcsi COJEp)KaHWE KBAaHTOBOM MeXaHUKH. [Ipu mMOATOTOBKE pEKOMEHAYyeTCs OOpaTUTh
BHMMaHUE Ha COACpPKAHUE IOCTYJIATOB KBAHTOBOW MEXaHHUKH, TAaKHMX €€ METOJO0JIOTMYECKUX
MPUHIIMIIOB KaK MPUHIIMII COOTBETCTBUS M MPUHIUI JTOTOJIHUTEIHLHOCTH, Ha CIIeMU(UKY KBAaHTOBO-
MEXaHHUYECKOTO OMHCAHUS (U3MYECKON PEaTbHOCTH, HA COJICpXKAHUE TakuX (yHIaMEHTAIbHBIX
MOHATUH KBAHTOBOM (u3MKK Kak "BosHa". " wyactuna", "¢usmdeckas peaabHOCTH", Ha POJIb
M3MEPUTEIIBHBIX MPOIEAYP B KBAHTOBO- MEXaHUYECKOM UCCIICIOBAHUH U JIp.

Cozanue KBAaHTOBOW MEXaHMKU MPHUBENO K elie Oojiee 3HAYUTENbHOMY IEepecMOTpy
METOJIOJIOTUYECKUX TPHUHIIUIIOB KIACCUYECKOW (PU3UKH, YeM TOT, KOTOPBIH HMEN MECTO IOCIe
CO3HAHMS CIIEUATBHON U 00IIel Teopuit OTHOCUTENBHOCTH. OCHOBHBIE HAINPABJICHUS, IO KOTOPHIM
MIPOU30IILIO PA3MEKEBAHUSI METOIOJIOTUYECKUX TMPUHIIUIIOB KJIACCHYECKOW M KBAaHTOBOW (DU3UKHU:
BBE/ICHME HOBOIO Kjacca MPUHLIMUIHAIBHO CTATUCTUYECKHUX 3aKOHOMEPHOCTEH; HEBO3MOMXHOCTb
MPOBECTH PE3KYI0 TPaHUIy MEKIy OOBEKTOM © TpHOOpOM U BBEACHHE NPHUHIHUIA
JOTIOTHUTEIIbHOCTH; HEBO3MOXHOCTh OJJHOBPEMEHHOTO OIPEIETICHHsI BCEX CBOICTB MUKPOOOBEKTa
(MpUHLIMIT HEOTIPECIICHHOCTH ); HEHATJISITHBIN XapaKTep TEOPETUUECKUX MOJIENEeH, HEOJHO3HAYHOCTh
yrnoTpeOaeH s MOHATUH, HEOOXOIUMOCTh YKa3bIBaTh Ha YCJIOBUS MO3HAHUS U JIP.

dopMUpOBaHUE PEITSITUBUCTCKOTO M KBAHTOBOT'O CIIOCOOOB OMMCAHMS MOBJIEKIIO 3a COO0H U
[IIyOMHHBIE PEBOTIOIIMOHHBIE H3MEHEHUS B CUCTEME aCTPOHOMUYECKOT0 Mmo3HaHus XX B. OCHOBHBIE
HalpaBJeHUs, 10 KOTOPHIM TMPOMU3OIUIO pPa3MEKEBAHUE METOJOJOTUUECKHX  YCTaHOBOK
COBPEMEHHOM, HEKJIACCUYECKON acTpOHOMHUH XX B. M KJIACCUYECKON aCTPOHOMUU CIEAYIOLIHE.

Bo-miepBbIX, 0TKa3 OT MpU3HAHUS HEM3MEHHOCTH CTPYKTYPhl KOCMHUYECKHUX OO0pa3oBaHUN M
noayepkuBaHue (QyHIaMEHTAIbHON PONIM CTPYKTYPHOH 3BOMIONMHN BeeneHHOU (BBIACTEHUE MUKPO-,
MakKpo- U MEraMupoB; MPEACTaBICHUE O IETEPMUHAIIMK CTPYKTYphl BceneHHol ee uctopueit u, Kak
CJE/ICTBHE, - JOMHUHHUPYIOIIAs POJb KOCMOTOHMYECKOTO acCleKTa B CHUCTEME ACTPOHOMHYECKOTO
3HAHUS; BBIJIBIDKCHHE WACH O HAIMYUU JIE3UHTETPUPYIONINX, B3PHIBHBIX MPOIIECCOB B JBOJIOIUHU
KOCMUYECKHX TEI; U Ap.).

Bo-BTOpSHIX, M3MEHEHHUE MPOCTPAHCTBEHHO-BPEMEHHBIX MpEACTaBICHUI (mmest
OTHOCUTEIILHOCTH TOTOJIOTHYECKON CTPYKTYPBI TPOCTPAHCTBA-BPEMEHH) U Jp.).

B-Tpetbux, oTKa3 OT U1eN €AMHCTBEHHOCTH BeeneHHoM.

B-4yeTBepThIX, W3MEHEHUE MPEACTABICHUN 00 SMIUPUUYECKOM U TEOPETHYECKOM Oa3ncax
ACTPOHOMHUYECKOTO TO3HAHUS, IBHOE BBEJICHHE MPECTABICHUS O HEOOXOAMMOCTH ydeTa "yCIOBHI
MO3HaHUA" U IEPUOANYECKON CMEHBI ACTPOHOMHUYECKHIX CIIOCOOOB OTMCAHMUS.

CoBpeMeHHasl peNsITUBUCTCKAs KOCMOJIOTHS 001a/1aeT MOITHBIM TEOPETUUSCKUM aImmapaToM
JUIsl TIOCTPOEHMSI MOJIENe, BOCIIPOU3BOIAIIMX 3BOJIIOIMIO Hamiel BceneHHoOW, HauMHas ¢ a0Jei
CEeKYHJbI BIUIOTH /IO HACTOSIIETO BpeMeHH. 3HaHusl 00 sBoJtonnu BceneHHOU - oT oOpa3oBaHUs
DIIEMEHTApHBIX YacTUIl [0 OOpa30BaHUs 3BE3/, TaJaKTUK, TUIAHETHBIX CHUCTEM - MOCTENEHHO
BBICTPAWBAIOTCS B JIOCTATOYHO CTPOMHYIO U HEMTPOTUBOPEUNBYIO KAPTHHY.

Bo Bropoit monoBuHe XX B. MOUCTHHE paJUKaIbHBIE MpeoOpa3oBaHUS MPOU3ONUIH B
MOJIEKYJIApHON Omosioruu. OCHOBHBIE HaIpaBICHUS WM3MEHEHUS METOOJIOTHYECKUX YCTaHOBOK



Omonoruveckoro mo3Hanus B XX B. CICIYIOIIHE:

Bo-niepBrix, (opmupyeTrcs KauecTBEHHO HOBOE TpeJCTaBleHHe OOBEKTa IO3HAHUS -
MOJIMCUCTEMHOE BUICHUE OMOIOTHYECKOT0 MHUpa, OTKA3 OT MOHOILIEHTPU3MAa U OPTaHU3MOIICHTPHU3MA
B [10J1b3Y MOJULEHTPU3MA U MONYJISLIUOHHOIO CTUJISI MBIILIJICHUSI.

Bo-BTOpBIX, CKIIaAbIBaeTCs KAueCTBEHHO HOBAs THOCEOJIOTMYECKas CUTyalus, TpeOyroas
SBHOT'O yKa3aHUs Ha YCJIOBUS [TO3HAHUS, HA OCOOEHHOCTU CYObEKT-00bEKTHBIX OTHOILICHUH.

B-TpeTbux, ycTaHOBIIEHUE AUATIEKTUYECKOTO €IMHCTBA PaHEe IPOTUBOIOCTABIISBIIMXCS APYT
IpYry  TOAXOI0B  (€IMHCTBO  OIHUCATENIbHO-KIACCU(DUIMPYIOMIET0O U OOBSICHUTEIBHO-
HOMOTETHYECKOI'0;  OINEpalluii  pacwiEHEHUs, PEIyKLUUMU C MpOLEecCaMd HMHTErPUPYIOLIErO
BOCIPOM3BOJCTBA IEJIOCTHOCTH; CTPYKTYPHOIO M HCTOPUYECKOTO MOJIXOM0B; (PYHKIHOHAIBHO-
LIEJIEBOIO U CTATUCTUYECKU-BEPOSTHOCTHOTO U [Ip.).

B-yeTtBepThiX, yriyOjieHWE €IWHCTBA HMIHMPUYECKUX HCCIEIOBAaHUI C  MPOLIECCOM
MHTCHCUBHOW TEOpETHU3alMU OHMOJIOTMYECKOTO 3HAHUS, BKIIOYAIOMIMM €ro (opMaln3anuio,
MaTeMaTu3aluio, aKCHOMATU3aL1I0, METOA0JIOTU3AIUIO U J.

CoBpemeHHass OMOJIOTHSI CTOHT, ITO-BUIMMOMY, HA IOPOTe IIOHMMAHUS MOJIEKYJISIPHBIX OCHOB
CYILIHOCTH YKHBOI'O YTO IO3BOJMUT PEBOJIIOIMOHU3UPOBATH MEIULMHY, CEIbCKOE XO3SIICTBO, cam
o0pa3 xu3Hu yesioBeka. KauecTBEHHO HOBBIE MOJXOAbl HAMETHJIMCH B PELICHUM JBYX Ba)KHEHUIINX
MHUPOBO33PEHYECKUX MPOoOJIeM - MpolieMe MPOUCXOKICHUS KU3HU U MpobdiieMe MPOUCXOKACHUS
YeNoBeKa (aHTPOIOCOIIMOTeHE3a).

MupoBo33peHyeckasi HalleJIeHHOCTh OMOJIOTHH pealn3yeTcs B ABYX HalpaBICHUIX:

1) Ha yenoBeka, Ha BBIABICHUE B3aMMOCBS3€H OMOIOTMYECKOTO U COLMAIHLHOTO B YEIIOBEKE;
croco00B (PYyHKIIMOHUPOBAHUS OMOJIOTHYECKOTO B COLIMAIILHOM. Bce B Oomblieli CTEeHn 4eT0OBEK
CTaHOBUTCS UCXOJHOM "TOUYKOI oTcyeTa" OMONIOrHUECKON HAyKH, OT HEro, JIJIsl Hero U Ha Hero Oyer
HEIOCPEJICTBEHHO OPUEHTUPOBATHCSI IO3HAHUE KUBOTO.

2)Ha MHUp, Ha BBISBJICHHE 3aKOHOMEPHOCTEH BKJIIOYEHHOCTH HBOTO B HBOIIOLHIO
Bcenennoi, nmepcrekTuB OMOIIOTHYECKOTO MHUpa B PA3BUTUN MUpPAa KOCMHUYECKOTO. JTO HAIlPaBICHHUE
pacKpbIBaeTCs, MPEXKJIe BCEro, Yepe3 B3aUMOCBSA3b OMOJIOTMYECKUX U aCTPOHOMHUYECKHUX HAYK.

K pazneny "Camoopranusanus B )KMBOW U HEKUBOH npupoje”

OnHO W3 HOBEHIIMX MHTEIPATUBHBIX HAIPABICHUH B COBPEMEHHOM €CTECTBO3HAHUM -
CUHEpreTHKa, Teopus camoopraHuzannu. KopoTko U ynpoIieHHO CyTh 3TOH TEOPUU B CIIETYIOLIEM.
Bcenennas mpencraBisier U3 cebs MHOXECTBO cHUCTeM. VM JHIIb HEKOTOpbIE M3 HHUX MOTYT
TPAKTOBATHCS KaK 3aMKHYTHIE CUCTEMBI, Kak MexaHu3Mbl. Bo BecenenHoii Takux " 3akpbIThIX" cUCTEM
MeHBIIMHCTBO. [lomaBrnsroniee OOMBIIMHCTBO peajbHBIX CUCTEM OTKPBITHIE - ATO 3HAYHT, YTO OHH
0OMEHHMBAIOTCSI SHEPTUEH, BEIIeCTBOM M MH(poOpmalmeil ¢ okpyxatomiei cpemoit. K Takoro pona
cucTeMaM OTHOCATCS, NpexJe Bcero, OuoIOorMyeckue U couuanbHble cuctembl. Ho ecnu
00JBIIMHCTBO cucTeM BceneHHOM HOCAT OTKPBITHIN XapakTep, TO 3TO 3HAYUT, 4yTO BO BceneHHOMU
JTOMHUHHPYIOT HE CTaOUIBHOCTh M PaBHOBECHE, @ HEYCTOWYMBOCTh U HEPABHOBECHOCTh. B OTKPBITHIX
CUCTEMax CYHIECTBYIOT (hIyKTyal[MOHHBIE Mpolecchl. MHoraa ¢aykTyanus MOXeT cTaTh HACTOJIBKO
CUJIBHOW (HampHuMep, eCM CYIIECTBYET MOJOXKUTeNbHas oOpaTHas CBSI3b), YTO CYIIECTBOBABILAS
IpekKJe OpraHu3alusi HE BBIIEPKMBAET M paspyliaercs. B 3TOT mepenoMHbIE MOMEHT (TOYka
Oudypkaum) MPUHIUIHAILHO HEBO3MOXKHO CKa3aTh, B KAaKOM HAaIMpaBICHUH OyJeT MPOHCXOAUTH
JanbHeWIee pa3BUTHE: CTAHET JIU COCTOSIHUE CUCTEMbl XaOTHUECKUM WJIM OHA NEpelIeT Ha HOBBIMH,
6oJiee BHICOKUI YPOBEHb YMOPSAAOYCHHOCTU U OpraHu3anuu ((pa3oBbie nmepexo/bl U AUCCUATUBHBIC
CTPYKTYpBI - JIa3epHbI€ MMy4YKH, HEYCTOWYMUBOCTHU ILJIa3MBbl, SIBJICHUS (aTTepa, XUMUUYECKHE BOJIHBI,
CTPYKTYPHI B XKHAKOCTSAX U Jp.). JpyrumMu cIoBaMu, B COCTOSIHUSX, JAIIEKUX OT paBHOBECHS, OUYCHb
cialbbple BO3MYILIEHUS MOTYT YCHUJIMBAThCS 1O TUTAHTCKUX BOJIH, Pa3pyIIAIOIIUX CIOXKHUBIIYIOCS
CTPYKTYPY U COCOOCTBYIOIIUX PAJUKAILHOMY Kau€CTBEHHOMY U3MEHEHUIO 3TOH CTPYKTYpPbI

I'maBHas uzaes CHHEPreTUKHU - 3TO HJES O BO3MOXKHOCTH CIIOHTAHHOTO BO3HHKHOBEHMS
HOpsi/IKa U OpTaHU3alMK U3 Oecropsika U Xaoca B pe3yJibTaTe MpoIiecca CaMOOpraHU3alliuH.

Ha py6exxe XX1 B. ecrecTBO3HaHUE, MMO-BUIUMOMY, BCTYAET B HOBYIO HCTOPUYECKYIO a3y
CBOETO Pa3BUTHs - HA YPOBEHb ITOCTHEKJIACCUYECKON HAYKH.

JUis  TOCTHEKJIaCCMYECKOW HAyKM  XapaKTepHO BBIABIDKEHHWE Ha TMEpBBIM  IUIaH
MEXIUCIUTUTMHAPHBIX, KOMIUIEKCHBIX U TPOOIEMHO-OpPUEHTUPOBOYHBIX (DOPM HCCIIET0BATEIHCKOM
nesTeNIbHOCTH. Bee daimie B ompeleneHuH MO3HABAaTENbHBIX Leed Haykd HadMHAIOT WIrpath



pEIIAoNIyI0 POJIb HE BHYTPUHAYUYHBIC IENTH, a eI SKOHOMHYECKOTO M COIMATBHO-TIOJUTHYECKOTO
xapakrepa. OOBeKTaMH COBPEMEHHBIX MEXIUCIUILUIMHAPHBIX MCCICIOBAHUN BCE Yalle CTAHOBSITCS
VHUKQJIBHBIE CHCTEMBI, XapaKTepU3YIONIHECs OTKPBITOCThIO M caMopa3BuTHeM. CTaHOBJICHHE
MOCTHEKJIACCUYECKOW  HAyKH  TNPUBOJUT K  HM3MCHCHUIO  METOJIOJIOTHYECKUX  yYCTAaHOBOK
€CTECTBCHHOHAYYHOTO ITO3HAHUS:

0 bopMupyIOTCS 0COOBIE CIIOCOOBI ONMMCAHUS M TPEICKA3aHUsT BO3MOKHBIX COCTOSHHIA
Pa3BHUBAOIIETOCS O0BEKTA - MOCTPOSHUE CIIEHAPUEB BO3MOKHBIX JIMHUN Pa3BUTHUS CUCTEMBI ( B TOM
YUCJIE U B TOYKaX OMQypKaIum):

0 ujeal MOCTPOCHHSI TECOPHH KaK aKCMOMATUYECKO-IEAYKTHMBHOW CHCTEMBI BCE YaIlle
COYETaeTCs] C CO3JaHHMEM KOHKYPUPYIOIIUX TEOPETUYECKHX OIHMCAaHWI, OCHOBAHHBIX HA METOJax
anmpOKCUMAIIUN, KOMITBIOTEPHBIX IpOrpaMMax U T.JI.

l B €CTCCTBO3HAHUHM BCC 4Yalll€ IMPUMCHAIOTCA METO/bI HCTOpI/I‘IeCKOI;'I PEKOHCTPYKIUU
06’beKTa, CJIOXKUBIIMCCA B TYMAHUTAPHOM 3HAHUU;
l II0 OTHOIICHHWIO K pPa3sBUBAOIHUMCA 00BbEeKTaM H3MEHSETCI U CTpaTerusa

SKCHICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA: PC3YJIbTAThl SKCIICPHUMCHTOB C OG’bGKTOM, HaxXoaaIMMCs Ha
Pa3HbIX JSTallaXx pPa3BUTHUA, MOI'YT OBITH COIVIACOBAHBI TOJBKO C YUYETOM BEPOATHOCTHBIX JIMHHIN
9BOJJIIOIIMHU CUCTCMBI, OCOOCHHO 3TO OTHOCHTCS K CUCTCMaM, CYHICCTBYIOIIMM JIMIIbL B OAHOM
OK3CMILIAPE - OHU Tp€6y1-OT H 0co0oii CTPATCTHUU 3KCIICPUMCHTAJIBHOTO UCCICAOBAHUS, ITIOCKOJIBKY
HCET BO3MOXXHOCTH BOCHIPOU3BOANUTD IICPBOHAYAIIbHBIC COCTOSHHA TAKOI'O O6”beKTa;

[ HET CB060[[I)I BI)I60pa OKCIICPUMCHTA € CUCTEMaMH, B KOTOPBIC HCIIOCPCACTBCHHO
BKJIFOYCH YCJIIOBCK,
[ HN3MCHAIOTCA MPEACTABIICHUA KIACCHUYCCKOIr0 M HCKJIACCUYCCKOro €CTCCTBO3HAHUA O

IICHHOCTHO HEWTPAJIbHOM XapaKTepe HayyHOI'O HMCCIICOBAHUS - COBPEMEHHBIC CIIOCOOBI OMUCAHUS
00BbEeKTOB (OCOOGHHO TaKWX, B KOTOpPbIE HEMOCPEACTBEHHO BKJIOUEH CaM 4YEeJIOBEK) HE TOJIBKO
JIOMYCKAIOT, HO JaXe MPEIIojaraloT BBEICHHE aKCHOJOTHMYECKHX (AaKTOPOB B COACPIKAaHUEC U
CTPYKTYpY criocoba onucanus ( 3TUKa HAYKH, COIIMATIbHAS SKCIEPTH3a MPOrpaMM U Jp.).

Ectb Bce OCHOBaHWSI CYHMTaTh, YTO 10 MEpE NaJIbHEHIIEr0 pa3BUTHS HAYKH BCE OTH
COBPEMEHHBIE OCOOCHHOCTH €CTECTBEHHOHAYYHOTO MO3HAHHs OyIyT MposBIsATH ceOs B eme Ooiee
KOHTPACTHBIX M OYEBUIHBIX (OpMax.

10 Hepeqeﬂb l/lH(l)OpMaIll/[OHHbIX TeXHOHOFI/Iﬁ, HCIIOJB3YEMBIX INPH OCYIIECTBJICHHU
06p330BaTe.]'[bHOF0 nmpouecca 1mo JUCHMIUVIMHE, BKJIKO4Yasg I€peYeHb IPOrpaMmMHOro
o0ecrnevyeHus H I/[H(l)OpMaIII/lOHHI)IX CIIPAaBOYHBIX CUCTEM

IIpenycMOTpeHO HCIOJIb30BaHHE TEXHUYECKUX CPEICTB KOHTPOJS — KOHTPOJIbHO-00y4aromei
pOTPaMMBbI Ha «BBIXO/IE» KAXKIOTO MOJIYJS OIEHHBAECT MNEPCOHAIBbHBIE YUeOHBIE TOCTHKCHUS
CTYAECHTOB (KOMIIbIOTEPHOE TECTUPOBAHHUE).

KonTponbHo-Tectupyromas nporpamMma «Tect-2000%;

KontponbsHo-00yyaromas nporpamma «My testy;

KommnekT criaiioB-npe3eHTanui Juisl JEKIUH 1 TPaKTHYECKUX 3aHATHM;

KomruiekT yueOHbIX (PUIBMOB 10 TEMAaTUKE YI€OHOW TUCIUTUINHBI.

B mpouiecce NEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN HCHOJB3YETCs Cienylollee IporpaMMHOe
oOecrieyeHue:

- MPOTPaMMBbI, 00ECIIEYNBAIOIINE TOCTYI B ceTh MHTEepHET (Hanmpumep, «Google chromey);

- MpOTpaMMmbl, AEMOHCTpAIMH BHAECO MaTepuanoB (Hampumep, mpourpeiBarens «Windows
Media Player»);

- TporpamMmbl ISl JAEMOHCTpalldd W CO3JaHUs Tpe3eHTanuii (Hampumep, «Microsoft
PowerPoint»);



11 Onucanme MaTepuaibHO-TeXHHYECKOH 0a3bl, HEOOXOAUMON ISl OCYLIECTBJICHUS
00pa3oBaTeJILHOIO NMpolecca Mo JUCHUILINHE

B kauectBe MaTepHalbHO-TEXHUYECKOTO 00ECHEYEHUs JUCLUIUIMHBI  HCIIOJIb3YHOTCS
CIIEYIOIINE MYJbTUMEAUMHBIE CPEACTBA: KOMIIBIOTEP, MPOEKTOP, MIUIIOCTPATUBHBIA MaTepuall K
JeKusaM (mpe3eHTanuu B mporpamme Power Point).

JIeKUMOHHBIE  3aHATHUA IPOBOIATCA B MYJbTUMEAMMHOW  ayIUTOPUH, OCHALICHHOU
KOMIIBIOTEPOM M INpOeKTOpoM. Kaxknas nexkuus CcOnpoBOXKIAETCS MpE3eHTAlUel, coaeprKaluen
KpPaTKUI TEOPETUYECKUIM MaTepUal U WIUIIOCTPATUBHBIN Marepuan. Kaxaas nmpe3eHranus nocrpoeHa
1O CleyroleMy IabJoHy: Ha3BaHME JIEKIIMOHHOIO 3aHATHS, LEeNb U 3aJadyd JIEKLHUH, KpaTKoe
coJIepKaHue TPEIbIIYIIEH JSKIUH (P HEOOXOAMMOCTH ), TCOPETUUECKH MaTepual (pa3ouT Ha JiBe
YacTU C y4eTOM IepeMEHbl), B KOHIIE MPUBEICHBI UTOI'M JIEKLIMOHHOTO 3aHATHsA, 0003HaueHa TeMa
CJIEYIOLIEH JIEKLIUH, a TAKXKE BOIPOCHI U 3aJaHUs Ul CAaMOCTOSTENBHOrO U3ydeHus. IIpesenranuu
1O JIEKIIMOHHOMY KypCy pa3OMUThI 110 T€MaM, IO OTIEJIBHO B3SITOH TeMEe MOXET ObITh HECKOJIBKO
JIEKIIUM.

Ha3Banus u nepeyeHb y4yeOHBIX U JOKYMEHTAJIbHBIX (UIBMOB, UMEIOIUXCA B (PUIBMOTEKE
kadenpsl.

1.1 Anokanuncuc 3emIiu.

1.2 Anckue [lnaneTsr.

1.3 Anokanuncuc Kamennoro Beka.

1.4 AtmaaTtuna.

1.5 Araka Actepousa.

1.6. bepmyackuii TpeyroyibHuUK.

1.7. Bonbiioi B3peIB.

1.8. B Hempax 3emmnu.

2. MexaHuka.

2.1. Ilpunnun I'rolirenca.

2.2. ®a3a kosebaHuM.

2.3. JIBmKeHue 1Mo 1eCTBUEM CHITBI TSHKECTH.
2.4. Jlucniepcus U paccessHUE CBETa.

2.5. ludpakuus ceera.

2.6. OnwiT KaBenauina.

2.7. HenuneliHas onTHKA.

2.8. JlaBnenue cBeTa.

2.9. JlromuHecHeHIUS.

2.10 UK-u3nyuenue.

2.11 IlonHoe BHYTpEHHEE OTPaKEHHE.

3. Tepmonunamuka. OnTuka.

3.1 JIpoccenupoBaHue MapoB U ra3os.

3.2 Tpu cOCTOSTHUS BEILIECTBA.

3.3 Jledopmarusi KpUCTAIIIOB.

3.4 DOuTponus.

4. Snepnas pusnka.

4.1 CTOJIKHOBEHHUE YaCTHIL.

4.2 Uctopwust OTKpHITHS 3aKOHOB (oTOdPdeKTa.
4.3 B3auMopeicTBrE 371€MEHTAapPHBIX YaCTHII.
4.4 lledekTt macc.

4.5 UcnyckaHue 1 MOTJIOUIEHUE CBETa aTOMaMH.
4.6 S nepHbie peakiuy.

5. buosnorus.

5.1. I1yTe 3BOMIOIMH.

5.2 MeaBexnbs dronesl.

5.3 CyxomnyTHbI€ KUTHI.



5.4 Bpenurenu neca.

5.5 JIBmkeHUE pacTCHUM.

5.6 J)Ku3Hb KIeTKH.

5.7. OcHOBBI OMOMEXAHUKHU.

5.8 Pukkercuu.

5.9. DMOpHOHAIBHOE Pa3BUTHE MTHII.

5.10. Perymnsiius 6HMOIOTHYECKHUX TTPOLIECCOB.

5.11. HacnencTBeHHOCTD U cpena.

5.12 OcHOBHBIE 3aKOHBI HACJICICTBEHHOCTH.

5.13 XpomMocomHas TeopHus HACIEACTBEHHOCTH.

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

6.1 Ucropus 3emin. @opmupoBanue Hauero mupa. Heyromonnas 3emis.
6.2 Uctopus 3emun. DopmupoBaHue Haiiero Mmupa. PoxaeHue miaHeTsl.
6.3 Uctopust 3emnu. ®opmupoBanue Haiiero Mmupa. CTOJIKHOBEHUE KOHTHHEHTOB.
6.4 Uctopus 3emnn. ®opmupoBaHue Hailero mupa. JKupas riasera.
6.5 Yenoseueckas paca.

6.6. 3aragka JIHK — moucku Angama.

6.7. HeBugumblii Mup.

7. Xumusi.

7.1 BzaumoselicTBHE KUCIOPO/Ia C BOJOPOIOM.

7.2 3anan Kubanpunya.

7.3 BoccraHoBieHHE TIEpMaHramMaTa Kalus.

7.4 bnaropoaHblie Ta3bl.

7.5. DHepreTuka XMUMHUYECKUX MPOLIECCOB.

7.6. AncopOmwst.

7.7 'opeHue Maraus B apax BOJIbI.

7.8 KoMIuiekCHbIE COSTMHEHUSI.

7.9 Koppo3us MeTauios.

7.10 OKHMCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

7.11 CkopoCTh XUMHUYECKHUX PEAKITHIA.

7.12 XuMus poTyBKY BaHH.

7.13 XuMudeckasi IPOMBIIUIEHHOCTh U OXpaHa CPE/bl.

7.14 Cymika.

8 KoHTpOJIb COCTOSIHUS OKpYIKAIOIIEeH Cpeibl.

9 OxpaHa OKpYKArOIICH CPEJIbI.

10.HoBblit 60716111011 B3pHIB.

11. Cto Bennualimnx OTKPHITHI B T€HETHKE.

12. Cro Bennuaimux OTKPHITUH B (pU3HKE.

13. Cto BenMuyaiInX OTKPHITUH B XMMHH.

14. Cro Bennuaimux OTKPHITUI B OMOJIOTHH.

12 Unble cBeileHUs M (MJIM) MATEPHAJIBI

12.1. Oco0eHHOCTH peanu3anuu AUCHUILIMHBI VISl HHBAJIHM/I0B U JIUL C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI

Jns  oOecnedyeHus oOpa3oBaHHMsl HHBAJIUAOB M OOyYarOIIMXCSd C  OTpaHUYEHHBIMH
BO3MOXKHOCTSIMM 3/I0OPOBbsl  pa3pabaThIBaeTCsl aJaNnTUpOBaHHAs oOpa3oBaTeNbHAs MpOorpamma,
WHAUBUAYAJIbHBIN y4eOHBIH IJIaH C Y4€TOM OCOOEHHOCTEM HX MNCHUXO(PHU3NYECKOTO pa3BUTHS U



COCTOSIHMSL 3J0pOBbs, B YaCTHOCTH, IIPUMEHSETCA WHIMBUAYAIbHBIM IIOAXOJ K OCBOCHHIO
JUCLUIUIMHBI, WHAMBUIYyalbHbIE 3aJaHus: pedeparbl, MUCbMEHHbIE paOOThl U, HAOOOPOT, TOIBKO
YCTHBIC OTBETHI U JUAJIOTH, HHIUBUAYaJIbHbIC KOHCYIbTAIIUH, UCIIOIB30BaHUE TUKTO(POHA U APYrUX
3aMACHIBAIOLINX CPEIACTB AJI BOCIPOU3BEACHUS JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepuana.

s ocymecTBiueHus NpOUEAYyp TEKYLIEro KOHTPOJISL YCIIEBAEMOCTH U IIPOMEKYTOYHOMU
aTTecTallud OOy4aroIMXCs WHBAINWIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 370POBbS
YCTAQHABJIMBAIOTCS  QJAlTUPOBaHHbIE  (OPMBI  MPOBEACHHS C  YY4E€TOM  WHAMBHIYaTbHBIX
NCUXO(U3HOIOTNYECKUX OCOOCHHOCTEH:

- JUIS1 JIAL C HapyIIEHUEeM 3pEHHsI 3aJaHHs TPEUIaratoTcs C YKpYIHEHHBIM HIPUPTOM,

- JJIA JIML ¢ HapyLIEHUEM CIIyXa — OLICHOYHBIE CPEICTBA NPEAOCTABIISIIOTCS B IMUCbMEHHON
¢dopme ¢ BO3MOKHOCTBIO 3aMEHBI YCTHOT'O OTBETA Ha MUCHbMEHHBIH,

- 48 JMI C HapyLeHMEM OIOpHO-ABHMIaTeIbHOIO ammapara JBUIaTelbHblE (OPMbI
OLICHOYHBIX CpPEICTB 3aMEHSIOTCS Ha MUCHMEHHBIC/YCTHBIE C WCKIIOYEHHUEM JBHTaTeIbHOU
AKTUBHOCTH.

[Tpr HEOOXOIMMOCTH CTYIEHTY-MHBAJIHMIY IPEIOCTABISIETCS JOMOJIHUTEIBHOE BpeMs JUis
BBITIOJIHEHUS 3a1aHHUS.

IIpyn BBINONHEHUH 3aJaHUM Ul BCEX TIPYNN JUL C OrPaHUYCHHBIMM BO3MOXHOCTSIMH
3I0pPOBbsl JIOIIYCKAaeTCsl IPUCYTCTBUE WHIUMBUAYAIBHOIO ITOMOIIHUKA-CONPOBOXKIAIOLIETO IS
OKa3aHMsl TEXHUYECKOH mMomomu B O(GOPMIEHHH pE3yJIbTaTOB NPOBEPKU CGHOPMHUPOBAHHOCTU
KOMITIETECHIIH.

B nemsx obecneuenust o0yyaromuxcsi MHBAJIUI0B U JIMLl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBBsI OMOIMOTEKa KOMIUIEKTYeT (POHJ OCHOBHOHM yueOHOH JMTeparypoi, aJalTHPOBAHHOU K
OTPaHUYEHUIO JICKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3zoBaH B bBU®
Kem['Y. B 6ubnuoreke mpoBOASTCS HWHAMBHUAYaJIbHbIE KOHCYJIbTAllMU s JAHHOW KaTeropuu
II0JIb30BATENIEH, OKa3bIBACTCs IOMOIIb B PETUCTPALMUA U UCIOJIb30BAHUHU CETEBBIX MU JIOKAJIBHBIX
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, IPEIOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJl€.

12.2 O6pa3oBaTesibHbIE TEXHOJOTHH

B cootBerctBun ¢ TpeboBanusmMu PI'OC BO 1o HampaBieHHIO TOJATOTOBKU
«DyHnaMeHTanbHass UHPOpPMATHKa U UHQOPMAIIMOHHBIE TEXHOJIOTHM» pabouel mporpaMMoil mpu
pealM3allid KOMIIETEHTHOCTHOTO IOJAXOJa IIPEIyCMAaTpPUBAIOTCA AaKTHBHBIE U HMHTEPAKTHUBHBIC
(bopMbI IPOBEIEHNUS 3aHIATUH.

Conepxanne 00pa3oBaHMsA: MOJYJIBHOE HAIOJHEHHE MpegycMaTpuBaeT 3  MOJIYJIS:
«OBOJIIOLIMST HAYYHOTO METOJla U €CTECTBEHHOHAyYHOH KapTHHBI MUpa», «CTpYKTypHBIE YPOBHH,
CHCTEMHasl OpraHu3alys MaTepuM M IaHopama COBPEMEHHOI'0 eCTeCTBO3HaHUs», «buocdepa u
YEJIOBEK).

[Ipu mpoBefeHMH NMPAKTUYECKUX 3aHATHH MCIOIb3yeTCs OpraHM3allMOHHAs (opMma «keic-
METO/», BKJIFOUAIOLIasi TAKUE 3Tallbl, KaK:

1) noaroroBka K 3aHATHIO cTyaeHTa (pazpadorka JICC, moaroroBka cooOIIEHUH 10 TEMaTHKE
3aHATHS, paboTa Cco ClaijaMHu- TPE3EHTAIUAMH JICKIUHA, TPOCMOTp (HUIBMOB) B COCTaBE
MUHUTPYIIII,

2) opraHu3alMOHHAs YacTh — BbIIavya 3a/IaHHs;

3) uHAMBHAyalbHas CaMOCTOSTEIbHAas paboTa CTYIEHTOB C 3aJaHUAMH, MOJy4YECHUE
JOTIONTHUTEIbHOW HH(OpMalMK; MPOBEpKa YCBOCHUS TEOPETUUYECKOro MarepHuaja IO TeMe B
IPOLIECCE YCTHOTO COOOIIEHUS;

4) paGoTa CTyIEHTOB B MUHHUTPYIITNIaX; KOJUIEKTUBHAS paboTa CTYJEHTOB;

5) opopmIiieHue CTYAGHTaMU UTOTOB PabOTHI;

6) noJiBeJIeHNE UTOTOB IPET0/1aBaATEIIEM.

[Ipy yTeHHM neKUUN NPEAYCMOTPEHO MYJIBTUMEIUITHOE CONPOBOXACHHE (MPE3eHTALUN)



JEKIHA, TPOCMOTp (parMeHTOB Y4eOHBIX (UIBMOB, OKa3aHHWE TOMOLIM CTYJCHTaM IO
bopMHUPOBaHHIO YUEOHBIX JEHCTBUN B 0(DOPMIICHHH KOHCTIEKTa «O0PTOBOM KypHAI».

CocraBurens: lepbaxosa H.A., k.11.H., 1011.




