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1. Hesn 1 3a1aum y4eOHOM JUCHMILIIUHBI

Henp fUCHUIIUHDBI:

- (opmupoBaHUE METOCTHOTO BOCTIPUSATHUS OKPYKAFOIIETO MUPa Ha OCHOBE KIIACCUYECKUX
¥ COBPEMEHHBIX MOJIENIeH MUPO3/IaHuUs;

- pacmmpeHue OOIIEHayIHOTO KPYyro3opa CTYIACHTOB I'yMaHUTAPHBIX CIEIHUATbHOCTEH B
cdepe ecTeCTBEHHBIX HAYK U OCO3HAHHWE UMU OOIIEKYIbTYPHOIO 3HAUYEHUS HAYKH.

JInis [oCTHKEHUS! TaHHOM LN HEOOXOUMO PEUIUTh CIeAYIOUUe 3aAau:

- TIONY4YUTh 3HAHUSA 10 HMCTOPHUM €CTECTBO3HAHUS OT KCTOKOB JO COBPEMEHHOIO
COCTOSIHUSI, TOHSTH  KYJIbTYpHO-UCTOPUYECKOE  3HAUYE€HHWE BO3HUKHOBEHMSI  HAYYHOIO
MHUPOBO33PEHUS;

- pPacKpbITh HanboJIee YHUBEPCATbHBIC METOIBI M 3aKOHBI €CTECTBO3HAHUS;

- 0000IINTH OCHOBHBIC KOHIIEITYaIbHBIE CUCTEMBI €CTECTBEHHBIX HAYK Ha COBPEMEHHOM
JTare UX pa3BUTHUS,

- TMOJY4YUTh NPEJICTABICHUS O COBPEMEHHON (M3NYECKON KapTHMHE MHpa KaK CHCTEMeE
byHIaMEHTAIBHBIX 3HAHWH, 00 OCHOBAHUSAX IIEJIOCTHOCTH W MHOT000pa3uu TPHUPOIBI, O
pPa3BUTUU TIPUPO/IBI, €€ CTPYKTYpPE, MPUHIUIAX CYIIECTBOBAHUS U MPOSBICHUS;

- pacCMOTpPETh aKTyallbHbIE MPOOJIEMbI COBPEMEHHON HAYKH.

2. MecTo qucuunjuHbl B cTpykType OIl mo HanpaBJ/ieHHIO MOAT0TOBKH

JlucruruinHa BXOJUT B MepeueHb 005S3aTeNbHBIX NUCHUILIMH BapuatuBHoi yactu OII.
OHa wuwMeeT CcoAepXKaTeIbHO-METOAMYECKUE CBS3M C  guciumiauHamMu  Dunocodus,
Kynbryponorus, [lonuronorus.

Kypc KCE nmaer mmpokoe 6a3oBoe oOpazoBaHne, HEOOXOAUMOE IJIsi MHTEIIEKTYaTbHOTO
pa3BUTHSA CTYAEHTa BBICHIETO Y4eOHOTO 3aBEACHMS,YYUT MPUHLUIAM €CTECTBEHHOHAYYHOI'O
noaxoja K GopMHUpOBaHUIO MUPOBO33PEHUECKUX B3IJIA0B, AA€T BO3MOKHOCTh OTJIMYATh HAyKY
OT pa3Horo poaa ¢opM KBa3MHAYYHOTO MHQOTBOpUYECTBA (d30TE€pU3Ma, OKKYJIbTHU3MA,
MUCTHULIU3MA U Ap.).

3. IlepeveHnb MIaHMPyeMbIX Pe3yJbTATOB 00yUYEeHHUS 10 JUCHMILIMHE (MOTYJIIO0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU pPe3y/IbTaTaAMH OCBOEHHS 00pa30BaTe/IbHON NPOrpaMMbl

B pesynpraTe wu3ydeHHs y4eOHOM IUCHUILIMHBI Yy oOydaromerocs (HOpMHUPYIOTCS
KOMITETEHIIHHU:

- CIOCOOHOCTh MCIIONIB30BaTh OCHOBBI (PHIOCO(PCKUX 3HAHUM 111 (OPMHUPOBAHUS

MUpoBo33peHdeckoit mozuin (OK-1);

- CIIOCOOHOCTH MPUMEHSTH 3HAHHUSI MATEMaTHKU, QU3UKH, €CTECTBO3HAHUS, XUMUUH
MaTepualIOBEICHUS, TEOPUHU YIIPABICHUS W WH(POPMAIIMOHHBIE TEXHOJIOTHH B MWHHOBAIMOHHOMN
nesitensHocTH (OITK-7).

B pe3yabTaTe 0CBOCHHS AMCHHUIJIMHBI CTY/IEHT /I0JIKeH::

- HMeTh Mpe/cTaBjeHne 0 GU3NIECKON KapTHHE MHpa KaKk OCHOBE LEJIOCTHOCTU U
MHOFOO6paSI/I$I npupoabl; O CMCHC THUIIOB HaquOﬁ palluOHAJIBHOCTHU, O PCBOJIONUAX B
CCTCCTBO3HAHMU U CMCHC HAYYHBIX IMapaJuIM KaK KIIFOYCBLIX 3TallaX pa3BUTUA €CTCCTBO3HAHUS,
0 IMMIpUHOUIIAX YHHUBCPCAJIBHOI'O JSBOJIOIHWOHMU3MA W CHUHCPICTHUKU KaK JHAJICKTHUYCCKUX
NPUHIONNAX PAa3BUTHS B IPUIIOKEHUH K HEKUBOH MTPHUPOJE, YSIOBEKY U OOIIECTBY;

- 3HaTh  (yHAAMEHTANbHBIE  3aKOHBl  NPHPOJBI, TNPHHLIUIBI  HAYYHOTO
MOZIETTMPOBAHMS IPUPOIHBIX SBJICHUIA;



- NMOHMMATH CIEUUPUKY TYMAaHUTApPHOTO U €CTECTBEHHOHAYYHOIO KOMIIOHEHTOB
KYJIBTYpPBI, €€ CBSI3H C OCOOCHHOCTSIMU MBIIUICHUS, IPUPOABI OTUYKICHUS U HEOOXOAMMOCTH UX
BOCCOEMHEHMSI HA OCHOBE LIEJIOCTHOTO B3IVISAa HA OKPYXKAIOIIUM MUD; 3a1a4d U BO3MOXHOCTHU
PalMOHATILHOTO ECTECTBEHHOHAYYHOT'O METOJIA, €r0 JOMOJHUTEIBHON IPUPOJIbI IO OTHOIIEHUIO
K XYJIO0X€CTBEHHOMY METOJly OCBOEHMS JAE€HCTBUTEIBHOCTH; NMPHUHLMIIBI IPEEMCTBEHHOCTU U
HEIMPEPBIBHOCTH B U3YYEHUH MTPUPOJIBI;

- YMETBIPUMEHATh 3HAHUS MAaTEeMaTUKU, (QU3UKHU,
MaTepuaoBeICHUS, TEOPUU YIPABICHUS U MHPOPMAIIMOHHBIE TEXHOJOTMH B WHHOBALIMOHHOMN

€CTCCTBO3HaHHUsA, XHMHUUU

JeATENbHOCTH;

- BJaJeTb HaBbIKAMU pPAa0OTHI C €CTECTBEHHOHAyYHOW JIMTEpaTypoil, ee
KOHCIIEKTUPOBaHMs, pedepupoBaHus, aHalIM3a, yYMEHHUS  JOJOXHUTh  00pabOTaHHYIO
UH(OPMALIHIO.

4. O0beMm JUCHMIUIMHBI M BHAbI y4eOHO#H padorbl. OOmasi TPyI0EeMKOCTH
AUCHHUIIHHBI

4.1. O6beM AUCUHUIUIMHBI H BHIbI Y4eOHOM pabOThI 110 OYHON opMe 00yUueHusl.

OO6m1ast TpyA0eMKOCTh TUCITUILINHBI COCTaBIsAET 3 3a4eTHbIC eauHuUIbI (108 gacoB)

} Beero CemecTpbl

Bun yuebHo# paboThl qACOB/3.c. O(;)O
KonTtakTHBIC Yackl (BCEro) 51,25/1,42 51,25/1,42
B ToMm uncne:
Jlexrn (JI) 17/0,47 17/0,47
[Tpaktuueckue 3ansatus (I113) 34/0,94 34/0,94
Cemmunapsl (C) - -
Jlaboparopusie pabotsl (JIP) - -
CamocrositenbHa  paboTra  MOJ  PYKOBOJICTBOM 0,25 0,25
npenogasarens(CPIT)
CamoctositenpHas padora cryaento (CPC) (Bcero) 56,75/1,57 57,75/1,57
B Tom unce:
KypcoBoii mpoekT (pabota) - -
PacuetHo-rpaduueckne paboTsl - -
Pedepar 8/0,22 8/0,22
Ipyeue e6uovt CPC (eciu npedycmampugaromcs,
npugooumcs nepevens uooe CPC)
1. CocTaBiieHre miaHa-KOHCIEKTa 17,75/0,49 17,75/0,49
2. W3yuenue y4eOHO-METOIUYECKOW JIUTEPATyphl U 31/0,86 31/0,86
JIEKITNH
dopma MPOMEKYTOUHOU aTTECTALIUH:
3auem
OO611ast TpyA0€MKOCTh 108/3 108/3

4.2. O6beM AUCIUTUIMHBI U BHABI Y4€OHOUM pabOTHI 110 3a04HOM (hopMe 00ydeHUS
OO6mmast Tpy10eMKOCTh TUCHIUTLTUHBI COCTaBIsAeT 3 3aueTHbIe equHulb (108 yacon)

Beero CemecTpbl
Bun yuebnoi paboThl qacOB/3.c. 3<I;O




AyauTopHbIe 3aHATHS (BCETO) 10,25/0,28 10,25/0,28
B ToMm uncrne:

Jlexmmm (J1) 4/0,11 4/0,11
[Tpaktuueckue 3ansatus (I13) 6/0,17 6/0,17
Cemunapsl (C) - -
Jlaboparopusie pabotsl (JIP) - -
KonTakTHas pabora B nepuox arrecranyu (KPAT) 0,25 0,25
CamocrositenpHas padora crynenToB (CPC) (Bcero) 94/2,61 94/2,61
B ToMm uncie:

Kypcogoii npoekt (pabora) - -
PacuerHo-rpadudeckme paboTh - -
Pedepar 36/1,0 36/1,0
lpyeue e6uovt CPC (eciu npedycmampugaromcs,

npugooumcs nepevens uooe CPC)

1. CocraBiieHne MmIaHa-KOHCIIEKTa

2. W3yuenue ydeOHO-MeTonuyecko mureparypel u| 58/1,61 58/1,61
JIEKITUH

®dopma MPOMEKYTOYHOM aTTECTAINHN: 3,75/0,10 3,75/0,10
3auem

OO01mast TpPyI0eMKOCTh 108/3 108/3

5. CTpykTypa u coep:KaHue TUCHUIIMHBI
5.1. CtpyKTypa JUCIUTIIUHBI 711 OYHON (hOPMBI 00yUIEHUS

Buabl yueOHoii padoThl,

=
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Brenenue. 1 1 2 3
EcrecTBo3Hanue B 6IH1LI-0IIPOC
CUCTEME
KYJbTYpBI.
Ucropus 2-3 1 2 4  |6mu-onpoc,
€CTECTBO3HAHUS o0CyXIeHUE
pedeparon
Hayuneiii  metog. 4 2 2 3
Jlornka u OnuI-onpoc
METOAOJIOTHA TECTUPOBAHUE
HAyYHOTO
MO3HAHUS.
Cucremnas 5 1 4 8
OnuII-onpoc
OpraHu3aIus
IPUPOJIBI




5. |Mukpomup u| 6-8 2 4 4 |6mum-ompoc,
MaKpOMHP. TECTUPOBAHUE,
Dusnueckas o0cyXIeHue
KapTHHA MUpA. pedeparon

6. |Meramup. 9 2 2 3 |ob6cyxneHue
AcTpoHOMHYECKas pedeparos,
KapTuHa MUpa. Onuu-omnpoc,

MOJIyJIbHOE
TECTUPOBAHUE

7. |IlpoctpanctBo  u| 10-11 2 4 16 |obcyxneHue
BpeMs. pedeparos,
CummeTtpus. oymIr-omnpoc,

MOJIyJIbHOE
TECTUPOBAHUE

8. | Xumuueckue 12-13 2 4 6 |KoncnektupoBanue
CUCTEMBI.

9. |Bbuonorunueckue 14-15 2 4 5 |bmum-ompoc,
CUCTEMBI TECTUPOBaHUE,

oOCyXKIeHHe
pedepaToB

10. |Konuemnuus 16 2 5 |6nuu-omnpoc,
caMOpa3BUTHUS U 00CyXKICHNE
caMOOpraHu3aluu pedeparos
MaTepuHu.

11. |3akmroueHwue. 17 4 onuI-ornpoc,
Hayka u Oynymee o0cyXIeHue
YeII0OBEYECTRA. pedeparon
[TpomexxyTouHas
aTTecTalus: 3a4eT
UTOro: 17/0 | 34/0 0;2 55?17

47 | 94 57’
5.2. CTpyKTypa 1M CHUNJIMHBI 11l 3209HOH (pOpMBI 00yUEeHU s
No Pa3nen mucuuIminebl Henens Bunpbl yue6HO# paboThI, BKIIFOYAs
i cemectpa CaMOCTOSITENTLHYIO M TPYIOEMKOCTH (B 4acax)
J | ¢om3 | Jp CPC
Cemectp 3

1. |BBenenue. EctecTBO3HaHNE B

CUCTEME KYJbTYPBHI. 6
2. |Mcropus ecrecTBO3HaHUSA 1 10
3. |Hayunsiii meron. Jloruka wu

METO/I0JI0TUS Hay4HOI'O 1 6

MO3HAHUS.
4. |CucremHas OpraHu3arus

PUPOJIBI 1 8




MukpomMup W MaKpoOMHD.

1 6
dusznyeckas KapTUHA MUPA.
6. |Meramup. AcTpoHOMUYECKas | 10
KapTHUHA MUpa.
7. (IlpocTpaHCTBO ¥ BpeMs.
CummeTpusi. 1 10
8. | XHMMHYECKUE CHCTEMBI. 10
9. |buonoruyeckue CUCTEMEI 1 1 10
10. |[KoHuenuus camMopa3BUTHS U 1 1 10
CaMOOpraHu3alNi MaTEPUH.
11. |3akmrouenue. Hayka u ]
Oyaylee 4enoBeYecTBa.
IIpomexyrounass arrecranus:
3a4eT
4/0,11 | 6/0,17 94/2,61




5.3.Coneprkanue pa3aenoB AUCUUIUIMHBL «KOHIENIIMKM COBPEMEHHOTO €CTECTBO3HAHUA», 00Pa30BaTEIbHbBIC TEXHOIOTHH

JIeKMOHHBIN KypC

HaunmenoBanue TpynoemMkocTh dopmupye O6pa3oBa
No Pe3ynbTaThl OCBOEHUS
TEMBI (9ace1/3a4. ex1.) Conep:xaHue MbIE KOMITE TeJbHbBIC
w/m JACIIUTITUHBI TEHIUU (3HaTh, yMCTE, BIaJCTS) TEXHOJIOTUH
(010 300
1. |BBenenue. 1/0,028 - IIpenmer, nens u 3agaun KCE. [IpenmerHoe OK-1 3HaTh: OHATHE 0 Jlekusa
EcrecTBO3HAHUE conepxanue KCE. OIIK-7 |ecTecTBO3HAHMM; ECTECTBEHHbIC HAYKH,
B crucTeMe ['ymManuTapHas KyJabTypa H €€ pOJib B WX HMEPaApXUI0; MPOIECC HHTETPAIlUU M
KYJIbTYpPBI. CTAHOBJICHUH JUYHOCTH YyesoBeKa. mupdepeHIMaud ~ HayK;  pa3iIuydus
Cnemuduka eCTECTBEHHO — HAydYHOH U €CTECTBEHHOHAYYHOT'O W TYMaHHUTapHOTO
TYMaHUTapHOW  KYJIBTYpbl:  METOABI U 3HAHUS, CYTh MPOOJIEMBI IBYX KYIBTYD,
npeaMer wuccienoBanus. Ilpobrema «aByX B3aUMOCBSI3b MEXIY HUMH, OTIUYHE
KyIbTyp», €€ TEHE3UC M COBPEMEHHOE HAay4YHOT'O0 MBIIIJIEHUS OT APYTUX THUIIOB
COCTOSIHHE. Conmxenue u MBIIIICHUH;
B3aUMONPOHUKHOBEHUE JIBYX THUIIOB KYJIbTYD. YMETh:  YBWKUTEIBHO U  OEPEKHO
CIeHTH3M U aHTUCITUCHTU3M OTHOCHUTBCSI K HICTOPUUECKOMY HACIICTUIO
U KYJIBTYPHBIM TPATUIUSM, TOJEPAHTHO
BOCIIPUHUMATH COIMaJIbHBIC u
KYJIbTYPHBIE paznuuus (OK-3);
OpraHU30BaTh CBOI CaMOCTOSITCIIbBHYIO
paboTy MO H3yYEHUIO OCHOBHOW W
JOTIOJTHUTEIBLHOM JINTEPaTyPHI,
BJIQJICTh: KYJIbTypOH MBIIILICHUST,
CIIOCOOHOCTBIO K BOCIPHSTHIO, aHAIH3Y,
0000meHNI0 WH(GOPMAIIMK, TTOCTAaHOBKE
neneun u myTen ee
JOCTHKCHHSI;HAaBBIKAMH cOOpa U aHaIn3a
nHpopmaruu
2. |Ucropus 1/0,028 | 1/0,028 |ComumansHble Npennocbuiki Bo3HUKHOBeHMs|  OK-1 3HaTh: OCHOBHBIE ATAlbl Pa3BUTHS HaYKH Jlexuuu-
€CTECTBO3HAHUS. u pa3BuTua ecrectBo3HaHus. AnTuuHasg| OIIK-7 |1 HaydHOrO METO/a MO3HAHUS, OCHOBHBIE Oecenpl,
HaTypdunocodus u KOHIIETITYaJIbHbIE CUCTEMbI HAYKH, WHTEpPaKTUBHBIC
€CTECTBOUCIBITATEIILCTBOCPETHUX BEKOB. YMETh: MTOHUMAaTh TEKCTHI METO/IbI




Hayka »snoxu  Bospoxnenus. Ilepsas
HayyHas  pesomonus. Hayka  Hosoro
BpeMeHM. Bropas HaydHas peBOIIOLUS.
CraHOBIEHME MEXaHMCTHYECKOM KapTHHBI
mupa #u  ¢urocopun MeXaHHUCTUYECKOTO
JETEPMUHU3MA.

IIepBblit oTan nepuoaa 3pesion KIacCu4eCKou
Hayku (Hagano XVIII — nawamo XIX BekoB).
Kpusuc mexanuueckoil napagurmbl. TpeTbs
HayyHas  peBomronusa. CTaHOBIEHHME U
pa3BuTHE HEKJIaCCUUYECKOM (1076370478
[Tanopama COBPEMEHHOTO €CTECTBO3HAHUS.
TenneHUMM W TEPCHEKTHUBBI  Pa3BUTHSA
€CTECTBO3HAHHS.

3aKOHOMEPHOCTH pa3BUTHS HayKH.
Konnenuus napagurm T.KyHa.

€CTECTBEHHOHAYYHOTO COJIEPKaAHUS;
MIPUMEHSITh €CTeCTBCHHOHAYYHBIC
IIOHATHUA W KOHICIIINU B COGCTBGHHOﬁ
MPAaKTHKE; TOJATrOTaBIMBATh CIPABOYHO-
[IPE3CHTALMOHHBIA MaTepuall Hay4HO-
MOIYJISIPHOTO XapaKkTepa, aHAIM3UPOBATh
COLUAJIBHO 3HAYUMBIC HpO6HeMBI u
mporeccel, padortaTh ¢ mHpOpMalen B
FJIO6aJIBHBIX KOMIIBIOTCPHBIX CCTAX,

BJIAJICTh: KYJBTYpOr MBIIICHHST
CIOCOOHOCTBIO K BOCIIPHUATHIO, aHAIH3Y,
0000meHn0 HHPOPMAIUH, KYJIBTYPOH
MOBCACHUS, TOTOBHOCTBIO K KOOIICpaliun
C KOJuTIeraMu, paboTe B KOJIJICKTHBE.

oOydeHus
(Mo3roBoi

WTYpM),
TECTHPOBAaHUE




Hayunsiii MmeTop,.

Jloruka
METOJIOJIOTHST
Hay4YHOTO
MMO3HAHUSA

n

2/0,055

Hayunsblii MeTon u ero akcuomsl. Kpurepun
Hay4YHOCTH. KommnoneHTs! HAay4YHOH
nesteabHOCTH. CTpyKTypa HaydHOro METo/Aa
MTO3HAHMSL.

YPOBHU €CTECTBEHHO — HAyYHOTO IMO3HAHMS
(amMIUpHUYecKui, TEOPETUUYECKUH,
MPUKJIIATHOMN).

Mertoasl HaydyHOTO TMO3HaAHUSA (BceoOITue,
oOmIeHayYHbIe, KOHKPETHO — HAy4YHBIE).

OK-1
OIIK-7

3HaTh: MOHATHUS METOJ, HAY4YHBI METOJ
[IO3HAHUS; YPOBHU HAYYHOT'O IO3HAHHS:
SMIIUPUYECKUH, TEOPETUUECKU;
KpUTEPHUH HAy4HOTO 3HAHHS,
OIpEeEICHUs (Cymb) METOI0B HAyYHOTO
IIO3HAHUS; CBOMCTBA HAy4YHOI'O 3HAHUS;

TpeOOBaHUST K HAyYHBIM THIIOTE3aM;
byHKIIIN HayKH; MPUHLIUIT
COOTBETCTBUS, COOTHOUIEHUE

a0COJIOTHOM M OTHOCHUTEJIBHON WCTHH,
00J1aCTh MPUMEHUMOCTHU TEOPUH,
YMETB.NPUMEHSTh E€CTECTBEHHOHAYUYHBIE
IIOHATUSA W METOAbI B COGCTBGHHOﬁ
AKCIEPTHO-aHATUTUYECKOMN u
HCCIIEA0BATENIbCKOM MPAKTUKE;

BJIAJCTh. CIOCOOHOCTBIO K OOOOIICHHIO,
aHaIM3y, BOCIPHUATHIO HWHOpPMAaLHUH,
MMOCTAHOBKE II€JTM W BBIOOpY ImyTed e&
JOCTVDKEHUS, BIIAJETh KYJIbTYypOH
MBIIIICHUS.

Jlexnnu-
Oecenpl,
WHTEPAKTHBHBIC
METO/IBI
o0y4yeHHs
(Mo3roBoOi
urrypm),
TECTUPOBAHUE

10




Cucremuas 1/0,028 | 1/0,028 |Knaccudukarus CUCTEM u ux OK-1 3HaTh: OCHOBBI MPHUHATOTO PA3ACICHUS Jlexus-
OpraHu3arus xapakrepuctuka. I[lopsimok u Gecropsimok B| OIIK-7 |Ha Mera-, Makpo- © MHKPOMHPHI;| BU3yalnd3aIusl,
[PUPOABL. npupoge. Ilonstue xaoca. HeogHo3HayHOCTH €AVHULl U3MEPEHHM IIPOCTPAHCTBA M| KEHUC-METOJ
CrpykTypHBIE U JUAIEKTUYECKOE E€IWHCTBO KaTErOpuiu BPEMEHH; CHCTEMHOCTb, LEIOCTHOCTb,
YPOBHH «IOPATOK» U «Xaoc». CTPYKTypHBIE YPOBHHU HUEepapXUUHOCTh IPUPOABL; aJAUTUBHBIE U
OpraHu3ayu OpraHu3alu MaTepHu: MHUKPOMHP, WHTETPATUBHBIC CBOMCTBA
Marepuu MaKpOMUp, METAMHUP. (MHTErpaTUBHOCTS ), BUTAJIN3M,
PEAYKIMOHU3M, B3aUMOCBS3b YPOBHEHN
opranuzanuu  marepud.  OCHOBHbIE
MIPUHIATIBI u 3aKOHBI ¢buzukw,
onpeesIonne CTpPOEHHUE u
B3aUMOJICHICTBUE BEILECTB; HEPAPXUIO
YacTUI] B MHUKPOMHUpE; 3JIEMEHTApPHBIE
YacTULIbl, WX Kiaccupukanuio. THUIb
(byHIaMEHTAIbHBIX B3aUMOJICHCTBUIA;
YMETb: MIOHUMATh TEKCTBI
€CTECTBEHHOHAYYHOI'O COJIEPKaHMUS;
BJIAJCTh. CIOCOOHOCTBIO K OOOOIICHHIO,
aHalM3y, BOCIPHUATHIO HUH(OpMaNHH,
MIOCTAHOBKE IIIM M BHIOOpY myTeil eé
JOCTHKEHHS, BIIAJIETh KYyJIbTypOH
MBIIUICHHUS.
Mukpomup u| 2/0,055 - KBantoBas Mexanuka u  craHoBieHue| OK-1 3HaTh: OCHOBBI NPUHATOTO pa3JeJICHUS Jlexuus-
MaKpOMHUD. COBpPEMEHHBIX npenctaBieHuid o mukpomupe.| OIIK-7 |ma Mera-, Makpo- W MHUKPOMHPBI;| BU3yaau3anus,
duznueckas CoBpeMeHHas Teopusi FIEMEHTapPHbBIX YACTHII. €AVMHUIBI W3MEPEHUM NPOCTPAHCTBA M| KEWC-METox
KapTHHA MHpa KopnyckynspHas u KOHTHHYaJIbHast BPEMEHH; CHCTEMHOCTb, LEIOCTHOCTb,
KOHILICTILIUHI onucaHus MPUPOJIBI. HUEepapXUUHOCTh IPUPOABL; aJAUTUBHBIE U
BzaumoneiicTBue: OJIM3KOECTBHIE u WHTETPATHUBHbIC CBOMCTBA
IaJIbHOJICUCTBUE. JnHamuueckue Hu (MHTErpaTUBHOCTS ), BUTAINU3M,
CTaTUCTUYECKHE 3aKOHOMEPHOCTH B IIPUPOJIE. PEOYKIMOHU3M, B3aUMOCBS3b YPOBHEHN
JnanekTrka HEOOXOIUMOTO U CIy4ailHOrO B opranuzanuu  marepud.  OCHOBHbIE
WHTEPIPETALMH SIBJICHUN IPUPOIBI. MIPUHIATIBI u 3aKOHBI buzukw,
OnpeesIoNnne CTpPOEHHE u
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B3aMIMOJICHICTBUE BEIIECTB, HEPAPXHUIO
YacTUI] B MHKPOMHPE; DJIEMEHTApHBIE
YaCcTUIBI, WX KIacCH(PHUKAIUIO. THIIBI
(dhyHIaMEHTATBHBIX B3aUMOJICUCTBUN;

yMeTBZ IIOHUMATh TCKCTHhI
€CTECTBEHHOHAYYHOT'O COJICPKaHMUSI;

BJIAJETH: CIOCOOHOCTBIO K OOOOIIEHHIO,
aHaMM3y, BOCHPHUATHIO HHGOPMAIUH,
MMOCTAHOBKE IIEIM M BBIOOPY myTeil eé

JOCTUKEHHUS, BJIQ/IETh KYJIbTYpOi

MBIIUICHUS.
Meramup. 2/0,055 Kocmonornueckue  Momenu  BceneHHOM. OK-1 3namo: OCHOBHBIE CTpyKTypHbie | Crnaia-nexus
ActpoHOMHYECKA Teopun mpoucxoxaeHust ranaktuk u 3se3n.| OIIK-7 |eguHuIBI Meramupa: MeTarajlakTHKY,

s KapTUHA MUpA.

[Ipoucxoxaenue u crpykrypa CoJIHEUHOMN
cucTtembl. ['eorpaduieckie u reoJoruIecKue
000JI04KH 3eMITH.

CKOIINICHH TaJIaKTHUK, TaJIJaKTUKH, Hally

lamaktuky - Miueunsnii IlyTe; THIBL
3B€3/l U OCHOBY KJIaCCH(PMKAIUU; COCTaB
ConneuHoit CUCTEMBI, UEepapxXHUIo
CTPYKTYP, OCHOBHBIE ¢busnueckue

TEOPUH,  COCTaBIISIOUIME  (YHIAMEHT
KOCMOJIOTUH; MOJIeJb  CTallMOHAPHOU
Bcenennoi OWHINTEHHA; MOJICJIb
HectalnmoHapHoi Bceenennont ®@puamana
— O#HmTelHa; Teopus  bosbmioro
B3peiBa; paznuunbie 3moxu BceneHHOM;
MIPOUCXOXKIACHUE XUMHUYECKHUX
AJIEMEHTOB; OLICHKY BO3pacTa
BcenenHol; OCHOBHbIE  HEpEIIECHHBIE
poOJIeMbl; YCTOHYMBOCTh Bceenennoit u
AQHTPOIIHBIN IPUHIUIL;

YMETb: MOHUMATh TEKCTBI
€CTECTBEHHOHAYYHOI'O COJIEP>KaHMUS;
BJIAJCTh. CIOCOOHOCTBIO K OOOOIICHHIO,
aHaJIM3y, BOCHPHUATHIO HUH(OpMannu,
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MMOCTAHOBKE IIEIM M BBIOOPY myTeil eé
JNOCTH>KECHMS, BIIAJIETh KYyJIbTypOH
MBIIIICHHUS.

[IpocTpancTBo u
BpeM.
Cummerpusi.

2/0,055

Konnenmuu II-B.Tononoruueckue u
METPOJIOTUYECKHE CBOMCTBA MPOCTPAHCTBA U
BpeMeHU. DOpMBI MPOCTPAHCTBA U BPEMEHH
(bnonornueckas, MICUXO0JIOTHYeCKas,
cornuanbHas). KoHmenmuwm mpocTpaHcTBa H
BpEMEHU B aHTUYHOM Hayke, B ¢usuke U.
HprotoHa. Teopuu OTHOCUTEIIBHOCTH
A.DuHIITEHA.

OK-1
OIIK-7

3HaTh: OHBOJIOLNMIO TPEACTABICHUNU O
MPOCTPAHCTBE U BPEMEHH, CIICIUATBHYIO
U OOILIyI0 TEOPUU OTHOCUTEIBHOCTH,
ornpeaeneHue CUMMETPUH, BUJIBI
CUMMETpUH, MOHITHE HWHBAPUAHTHOCTU
MIPOCTPAHCTBEHHO-BPEMEHHBIX
npeoOpa3oBaHMiA; MPOCTEUIIINE
CUMMETPUU (acummeTpun)
MIPOCTPAHCTBA, BPEMEHU U CBSI3aHHBIE C
HUMU 3aKOHBI COXpaHCHHUS
(Hecoxpanenus), TeopeMmy Herep;

YMETh: BUJIETH CUMMETPHIO u
aCUMMETpPUI0O Ha YpPOBHE KUBOM U
HEXKHUBOM MaTepHH, HAXOIWTh
SMIUPUYECKUE JI0Ka3aTeNbCTBA,
CIOCOOHOCTBIO K OOOOIICHUIO, aHATH3Y,
BOCHIPUATHIO MH(GOpPMAIUU, MOCTAHOBKE
e ¥ BBIOOPY MyTei €€ JOCTHKCHHS,
BJIQ/IETh KYJIbTYPON MBILUICHHUS,
Brnagers: criocoOOHOCTHIO K 00OOIIEHHIO,
aHaJM3y, BOCIPUATHIO HH(pOpMaLuH,
MMOCTAHOBKE IIEIM M BBIOOPY myTel eé
JOCTUKEHHUS, BJIQ/IETh KYJIbTYpOi
MBIIUICHHSL.

Cnafa-nexknus

XUMHYECKHE
CHUCTCMBI.

2/0,055

KonnenryanbHble CHCTEMBI XUMUU (YUEHHUE O
cocraBe, O CTPYKType, O Karamm3e, O
XUMHUYECKOW DJBOJIIONMK W OWOTeHese).
PeakinonHnas criocoOOHOCTH BEIIECTB.
OCHOBHBIC TCOPHH M 3aKOHBI XHUMHH.
ATOMHO — MOJIEKYJIIpHAasi TEOpHsl, TEOPHs

OK-1
OIIK-7

3HaTh COBpPEMEHHBIE
MOHATHUS: «XUMHUYCCKUI 3JIEMEHT, aTOM,
H30TOIIBI, MOJICKYJIa, BEIISCTBO,
MIOJIMMEPBI»; CTpPOCHHUE aTroMma,
MEePUOINYECKUI 3aK0H u
MEPUOIUYECKYI0O  CHUCTEMY.  IOHSTHS

Crnang-nekius,
HMHTAILIHOHHOE
MOJICITUPOBAHUE
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BaJIeHTHOCTH Kekyie, Teopuss XMMHUYECKOTO
ctpoenus bytneposa.

Ilepuonnueckunii 3axkon J[.M. MeHnneneesna,
3aKOH  ABOrajpo, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH KPAaTHBIX OTHOIIEHUH, 3aKOH
COXpPAHEHHsI MacChl BEIECTB, 3aKOH BaHT-
TI'odda, 3axon ['ecce u ap.

«XHUMUYECKUHI
SHIOTEPMUUYECKHUE
XUMUYECKas KUHETHKA,
aKTHBalM¥,  KaTalu3,  aBTOKAaTaJIW3,
(epMEHTATUBHBIN KaTalu3»; CBOWCTBA
KaTaJau3aTopoB; BIUsSHUE (AKTOPOB Ha
CKOpPOCTb: KOHLEHTpalMh -  3aKOH
JNEUCTBYIOIIMX Macc, TeMIepaTypbl -
npaBuio Baut-I'odda; nuramuyeckoe
paBHOBecHue (xuMuueckoe U (a3oBoe),
npuHiun Jlelllarense;
YMETh:yCTaHABIINBATh CBA3b
PEaKIIMOHHON CITIOCOOHOCTH BEIIECTBA CO
CTPOEHHEM M CTPYKTYypOH BEILECTBa,

npoiiecc, 9K30-,
MIPOIIECCHI,

SHEprus

KUHETHYECKUMHU u
TE€PMOINHAMHYECKUMHU
3aKOHOMEPHOCTSIMH, YpOBHEM

OpraHu3aIH PEaKIIMOHHOW CUCTEMBI;
BIIQJICTh: HaBbIKAaMU cOOpa W aHamu3a

nHpopmaruu
buonoruueckue | 2/0,055 | 1/0,028 |Teopuu mpoucxoxnaenus xu3nu. Teopuu| OK-1 3nare: OcobeHHoctu Ouonorudeckoro| I[IpobmemHas
CHUCTEMBI SBOJIIOIIMUA OPTraHUYECKOW MaTEpHH. OIIK-7 |ypoBHs OpraHu3aIuu MaTepuu, JIEKIUA

CBolicTBa M ypOBHM OpraHu3alliM >KUBOM
MaTEpHUH.

HEPApXUUECKYI0 OpraHu3alli0 YpPOBHEU
KMBOT'O; MPHU3HAKKM M CBOMCTBA JKUBBIX

[IpuHmns! BOCIIPOM3BOJICTBA JKUBBIX CUCTEM; XMMHMUYECKHH COCTaB >KHUBOIO,
opranu3mMoB. OCHOBHBIE MOHSATHS U 3aKOHBI 0COOEHHOCTH aToma yriepona,
IreHeTUKHU. 3akoHbl Mennens. XpomMocoMHas OMOMOIMMEPOB,  BOJBI,  XHUPATBHOCTh
TeopHs HacieacTBeHHocTH T. Moprana. MOJIEKYJI >KMBOTO; ILIEJIOCTHOCTh JKHBBIX
3aboneBaHus, CBsA3aHHbIE c CUCTEM;  KaTaJIMTUYECKUN  XapakTep
HACJIEICTBEHHOCTHIO. XUMUU KHUBOTO.

Uenoek. EmmHcTBO  OHMONoOrmveckod u Ucropuueckue KOHLIETILIUA
COIMAJIBHOM CYIITHOCTEM. MIPOUCXOKACHUS KU3HH (KPECAllMOHHU3M,
[Tpo6nemsbl anTpomorenesa. buonornyeckoe [IOCTOSIHHOE CaMO03apOXKJICHHUE,
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" COMAJIBHOC COACPIKaHHUC B UCTOPUUCCKOM
Pa3BUTHUH YCTIOBCKA.

OcHoBHbIE KOHLICTILIUT ¢uznonoruu
YeJI0BeKa.
IToBenenue u BBICIIIAs HEpBHas

JesITeIbHOCTh.  MO3r, pa3yM, TOBEICHHE.
Cosznanue. TBopyecTBo. PaG0TOCIIOCOOHOCTS.
[Tapancuxomorust. OCOOEHHOCTH TICUXOJIOTUH
MYXXYHH U JKeHIIUH. bruoatuka.

OCHOBHBIC TIOHATHS W 3aKOHBI 3KOJOTHH.
Honynsauuu.  CooOmiecTBa.  DKOCHCTEMBI.
buotnueckne wu abuotmyeckue (GaKTOPHI
Cpenbl. DKOJIOTHYECKHE MUPAMU/IBI.
[IpyuHIMIIBI YCTOMYHUBOCTH SKOCHCTEM.
I'moGasbHBIE  KOJOTMYECKHE  MPOOIEMBI
YeJI0BEUECTBA.

VYuenue o 6uochepe. Hoocdepa.

CTallMOHAPHOE  COCTOSIHWE, THIIOTE3a
MaHCIIEPMUHU, OJTHOKPATHBIN a0uOTeHe3);
MNPpCANOCBUIKAM W J3Tallbl BO3HUKHOBCHUS

KHU3HU (XuMHYecKas IBOJTFOLIHS,
HavaJbHBIC  3Talbl  OMOJOTUYECKOTO
oOMeHa  —KoallepBaTHas  THIIOTE3a,
Ouoorndeckast IBOITIOLINS );

METOIOJIOTHYECKHE TTOAXOBI B BOIPOCE
NPOUCXOXKACHUS  XKHU3HH  (TOJ00HO03,
reHoO0n03). OcHOBHBIE MTOHSTHUS
reHeTukd. [loHsiTHE W TpHU3HAKU
OKOCUCTEMBI, CTPYKTYPY 3KOCHCTEMBI,
BUJIbI IPUPOAHBIX 3KOCHCTEM, TIPHHIIUTIBI
(YHKIIMOHMPOBAHMUSI, TIOHATHUS MHUIIEBBIX
1ere, nUpamMHu/I, HarpaBJICHUS
YHEPreTHYEeCKUX IIOTOKOB B
HKOCHUCTEMAX; OHOChepy KaK IKOCUCTEMY
BBICIIEIO pPAaHra; COCTaB M TPAHUIIBI
Oouocdepsl; JKUBOE BELIECTBO M €ro

reOXMMHYECKHE byHKIUY;
F€OXHUMHUYECKYIO SHEPTHIO.
DKOJIOTHYECKHE KpPU3HCHI M MYTH HX
MPEOI0TICHUS;

YMETb: pasnuyath OMOTHYECKHE,
abuoTuveckue u AHTPOTIOTCHHBIE

(bakTOpBl, ONpeneNsaTh BHJ 3arps3HECHUS
OKpYyXarolel cpenbl (MHTPeIUEeHTHOE,

¢duszmveckoe, JECTPYKTHUBHOE),
OLCHHUBAThH €ro BO3MOXHBbBIC
MOCJIC/ICTBHS; HCIIOJIb30BaTh OCHOBHBIC
CCTCCTBCHHOHAYYHBIC 3aKOHBHI,

NPUMEHSATh MAaTeMaTHYeCKUil ammapaTr B
npodeccroHabHOM JeSITETbHOCTH,
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npobiem,
xoj1e

BBISABJIATH CYH_IHOCTB
BO3HHUKAIOIINX B
npodhecCHOHATLHOM IS TEILHOCTH

BJIAJCTh. CIOCOOHOCTBIO K OOOOIICHHIO,

10.

Konnenmms
CaMOpa3BUTUS H
caMOOpraHu3alu
1 MaTepuH.

1/0,028

1/0,028

OBOJIIOLMOHHBIN u CUHEPIreTUYECKUI
NOAXOAbl K IPOMCXOKICHUIO TPUPOIHBIX
CHUCTEM.

OcHoBHbIE BH/IBI HBOJIIOLIMH:
KocModu3udeckas, XHMUYECKas,
Ouosornyeckas, IICUXOJIOTMYECKas,
conuanbHass. Mx coorHowmenue. IIpuHnmn
YHHUBEPCAIBHOTO  HBOJIIOIIMOHU3MA. Ot
TEPMOAMHAMMKN  3aKpBITBIX  CUCTEM K

cunepretuke. CaMOOpraHu3amus B XUBOU U
HEeXUBOM mpupone. Heobparumocts (cTpena
BPEMEHH).

Cunepreruyeckas KOHIICTIIUS
caMOOpraHu3aliyd TMPUPOAHBIX CHUCTEM, €€
OCHOBHBIC TIOHSTHS: SHTPOIUS, HETIHTPOIHUS
1 uHbopMaIus, xaoc U OupypKaIuu, CKauYKu
U Karactpodsl, (QpakTaJbHBIE SBICHUS.
Uepapxusa mnpomeccoB pa3zputud. [uxn
pa3BUTHs. 3BEHO Pa3BUTHUS KaK €IMHHIIA €TO
PUTMHUYHOCTH, BKJIIOYAOIIAsl SBOTIOIIMOHHYIO

U karactpopuueckyro  (azpl.  CBs3b
SHTpONHMH, HHOOPMAIMU W  YpaBHEHUS
pa3BUTHSL.

OK-1
OIIK-7

aHaIM3y, BOCIPHUATHIO HWHOpPMAaLHUH,
[IOCTAHOBKE II€IM U BBIOOpY IyTed eé
TOCTUKEHMS, BIIA/IETh KYJIbTYpOH
MBILLICHHUSL.

3HaTh: NPEIMET U OCHOBHBIE TEPMUHBI
CUHEPIeTHKHY; IIPUMEPBI
caMOOpraHu3aluu B pa3IMYHbIX

MNPUPOAHBIX W COLIHAJBHBIX CHUCTEMAX;

HE00XO0AUMBIE YCIIOBUSA
camMoOpraHu3aluu; OCHOBHBIE
3aKOHOMEPHOCTHU CaMOOpraHU3allNy;
UeIM W TPUHLUIBI  YHUBEPCAIBHOTO
ABOJIIOLIMOHU3MA;

yMETh: [OHUMaTh  YHUBEPCAJIbHOCTb
3aKOHOB CaMOOpraHU3alMu ISl BCEX
YpOBHEMU MaTepHaIbLHOIO MHPA;
JTUATIEKTUYECKAN Xapakrep
B3aUMOJICHCTBU CIIy4aifHOTO Hu
3aKOHOMEPHOTO B X0/1e
camMoOpraHu3aluu;

BJIAJETH: CIOCOOHOCTBIO K OOOOIIEHHIO,
aHaJM3y, BOCIPUATHIO HH(OpMaLuu,
MIOCTAHOBKE IIEIM M BBIOOPY myTeil eé
JOCTUKEHHUS, BJIQ/IETh KYJIbTYpOi
MBIIIICHHUS.

Jlexknusa-
BU3YyaJIN3aIus,
o0cyxaeHune
JOKJIA/IOB.
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11. |3axitouenue. 1/0,028 - Okonoruyeckass  KynbTypa. [lmanerapHoe OK-1 3HaTh: JTaIlbl CTaHOBJICHUS Jlexuus-
Hayka u Gynymiee MBIIICHHUE. OIIK-7 |nnaHeTapHOro MBIIICHUS, BKJIaJ| BU3yaJIM3aLMs
YeJI0BEUECTBA. Ha myTtu x nenocTHoM KyJbType. pycckux  ¢unocodpo  19-20BB B
CTaHOBJICHHE M Pa3BUTHE IJIAHETAPHOTO
MBILICHUS. Pycckue KOCMUCTBI
(Hosropomues II.U., ComnoeeB B.C.,
YmoB H.A., bepase H.A., UnxeBckuit
AJL, op.)
YMETh:  YBAXKUTEIBHO U  OEpexHO
OTHOCUTBCSI K HICTOPUYECKOMY HaCIIEAHIO
U KYJbTYPHBIM TPaIULMsIM, TOJEPAHTHO
BOCIIPUHUMATh COLIMAJIbHBIE U
KYJIbTypHBIE pa3IHyus;
BJIAJCTh. CIOCOOHOCTBIO K OOOOIICHHIO,
aHaIM3y, BOCIPHUATHIO HWHOpPMAaLUH,
[IOCTAHOBKE II€IM U BBIOOpY IyTed eé
TOCTHIKEHHUS, BJIAJICTh KyJIBTYpOH
MBILICHUSL.

Hroro: 17/0,47 | 4/0,11
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5.4 IlpakTHyeckre U CeMUHAPCKUE 3aHATHS, UX HAUMEHOBAaHUE, COJEpKaHHe U 00beM B

yacax
O6beMm B
Ne Ne paznena . | 4acax/Tpyq0eMKOCTb B
HaumeHoBaHMe ceMUHAPCKUX 3aHATUN
/1 TUCIIAILINHEL 3.e.
0P0 | 3dO
3 cemecTp
1. BBenenue. EcrtectBo3Hanue|llanopama u TEHIECHIIMU passutust| 2/0,056 -
B CUCTEME KYIbTYPHI. COBPEMCHHOI'O €CTCCTBO3HAHUA.
2. |Ucropus ecrectBo3nanust |Hayuneii  meroxn.  Yposuu u  meronsl|  2/0,056 -
IIO3HAHUA.
3. |Hayunslii MeTOI. EcrectBenHoHayyHas u rTymaHutapHas| 2/0,056 1/0.028
Jloruka W  METOHOJOTHS |KYJIbTYpHIL.
HAy4YHOTO MO3HAHUS
4. |Cucremnass  opranuzauus|CTpykTypHble  ypoBHM  opranmzauuu| 4/0,11 -
MPUPOJIBI. Matepuu. Knaccudukanus cucrem.
5. | Mukpomup. Makpomup. ®uznka MUKPO- 1 MAaKpPOMHUPA. 4/0,011 1/0,028
6. | Meramup. ®usnka BeeneHHOM. 2/0,056 1/0,028
7. |IlpoctpanctBo u Bpems. | Konmenuuun II u B. CTO u OTO| 4/0,011 1/0,028
CummMmerpusi. A.DHUHIITENHA.
8. | XuMHUECKHE CUCTEMBI OCHOBHBIE TEOPUH U 3aKOHBI XUMHUHU. 4/0,011 -
9. | buonornueckue cuctemMbl  |UenoBek. EmwmHcTBO Omomormyeckonr wu| 4/0,11 1/0,028
COLIMAJIBHON CYIIIHOCTEH.
10. |Konnenmus camopa3Butus | CHHEpTeTHKA. 2/0,056 1/0,028
U caMOOpraHu3aINH
MaTepHUHu.
11. |3axntouenue. Hayka u Oynyiee yenoBedecTBa. 4/,011 -
Htoro 34/0,94 6/0,17
5.5. JlaGopaTopHble 3aHATHSA, X HAUMEHOBaAHUE U 00bEM B Yacax
JlaboparopHble 3aHATHS y4€OHBIM IJIAHOM HE IIPEyCMOTPEHBI.
5.6. IIpumepHasi TeMaTHKAa KyPCOBBIX NP0EKTOB (PadoT)
KypcoBoii mpoekT (paboTa) y4eOHbIM IJIaHOM HE TIPETyCMOTPEH.
5.7. CamocTosiTeqIbHAs1 pa0doTa CTY/ICHTOB
Conepkanne u 00bEM CaMOCTOATEILHON PabOThI CTYACHTOB
Ne | Paszzmensl u TeMbl paboyeit Ilepeuens qoManIHUX Cpoku Obmnem B
n/m IPOrPaMMBI 3aJJaHUI U JPYTUX BBITIOJIHE | Yacax/TPyA0EMKOCTh
CaMOCTOSITENTLHOTO M3y4eHUs BOIIPOCOB IS HUS B 3.C.
CaMOCTOSITENIbHOTO 010]0) 300
W3YYCHUS
1. | Beenenue. EcrectBoznanue B [Hamucanue pedepara. 1 menenst | 3/0,08 6/0.167
CHUCTEME KYJbTYPBI. ’
2. |Ucropus ectecTBO3HAHUS. Hammcanue 2 Henels 4/0,11 10/0,278
pedepara.CocTaBnenue
TJTAHA-KOHCIIEKTa
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3. |Hayunslit MeTOI. CocraBiiegue njaga- 4 genens 3/0,08 6/0,167
Jloruka u MeTogonorus KOHCIIEKTa
HAy4YHOTO MO3HAHUS
4 | CucteMHas OpraHu3aIus CocragpiecHue MmiaHa- 6 menens | 8/0,22 8/0,22
MIPUPOJIBI koHcnekTa. [logroroska
COOOIIECHUH.
5. |Mukpo- 1 MaKpomup. CocraBnenue 1iaHa- 8uenens | 4/0,11 6/0,167
KOHCIIEKTa U COOOIICHMIA.
6 |Meramup. Actponomudeckas (CocTaBieHHUE TUTaHA- 10 vegens | 3/0,08 | 10/0,278
KapTUHA MHpA. KOHCIIEKTA.
Hamnucanue pedepaTos.
7. |IIpocTpaHCTBO U BpEMHI. CocraBnenue 1iaHa- 10 venens | 16/0,45 | 10/0,278
Cummertpusi. KOHCITEKTA.
8. | XuMHyecKrue CUCTEMBI CocraBieHue 1jaHa - 11 memens | 6/0,17 10/0,278
KOHCIIEKTa
9. |buoJIorHYEeCKUE CHCTEMBI. CocraBneHue njiaHa- 12-14 5/0,14 10/0,278
koHcrekTa. [logroroBka | Hemenn
COOOIIIEHU.
10. |Konnenuus camopaszsutusi 1 |Hanmcanue pedepara. 16 mepens | 5/0,14 | 10/0,278
camoopranuzauuu matepuu. |CocTaBieHue IIaHa-
KOHCIIEKTA.
11.|3akmouenue. Hayka u Hanwucanue pedepara. 16 nenens - 8/0,22
Oyayliee 4yenoBeyYecTBa. CocraBnenue miaHa-
KOHCIIEKTA.
[IpoMexxyTouHast arTecTanus:
3auer.
Hroro 56,75/1,5 | 94/2,61
7

6.IlepeyeHb y4eOHO-METOAMYECKOr0 o0eclevYeHusi AJIA CAMOCTOSATEIbLHOH PadoThI
00y4YAIIUXCS 10 TUCHUILINHE (MOTYJIIO).
6.1. Meroanueckue ykazanus (COOCTBEHHBIE pa3pabOTKH) OTCYTCTBYIOT.
6.2. JlutepaTypa ISl CAMOCTOSITENTLHON pPaOOTHI

6axanaBpoB / A.A. ['openos. - Mocksa : FOpaiit, 2012. - 347 c.

['openos, A.A. KoHlenmuy COBpEeMEHHOT'0 €CTeCTBO3HAHUS: yaeOHOe TTocoOune JJIs
Canoxun, A.I1. KoHnenmu coBpeMeHHOT0 ecTecTBO3HaHUsI: yueObHoe mocoodue / A.Il.

Pomanos, B.I1. Konuenimu coBpeMeHHOTO €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc]:

[Ipaktuxym / B.I1. PomanoB. - M.: By3zoBckuii yueOnuk: UTHOPA-M, 2015. - 128 c. -

2.
CanoxuH.- Mocksa : KHOPYC, 2012. - 408 c.
3.
OBC «Znanium. com» - Pexxum moctyma:
http://znanium.com/catalog.php?bookinfo=474514
4.

PazymoB, B.A. KoHuienuuu coOBpeMEeHHOT0 €CTECTBO3HAHMS [ DJIEKTPOHHBIN pecypc]:

yuebHoe mocobue / B.A. Pazymos. - M.: UH®PA-M, 2015. - 352 ¢. - ObC «Znanium.
comy - Pexxum pocryna: http://znanium.com/catalog.php?bookinfo=448654

PyzaBun, I''I. KoHuenuuum COBpEeMEHHOrO0 €CTECTBO3HAHUA [DJIEKTPOHHBIN pecypc]:
yaueOnuk / .. Py3aBun. - M.: Uadpa-M, 2014. - 271 c. - ObC «Znanium. comy -
Pexum noctyna: http://znanium.com/catalog.php?bookinfo=454162
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7. @DoHJ OLEHOYHBIX CPEACTB MJIA INMPOBEACHUS NMPOMEKYTOYHON aTTecTAUUH
00y4aroIUXCcH M0 JUCUMUILTINHE (MOTYJII0)

7.1. TlepedyeHb KOMIIETEHIIMI C YKa3aHMEM JTaroB HX (OPMHUPOBAHHS B MPOIECCE
0CBOEHUS1 00pa30BaTeNbHOI MPOrpaMMBbl

Oransl GOpMHUPOBAHUS HaumeHnoBanue AucUuIUIMH, GOPMUPYIOLIIMX KOMITETCHIINN
KOMIIETEHIINHU B nporuecce ocoeHus Ol
(cornmacHo yueOHOMY IUIaHY)

OK-1 Cnioco0HOCTH MCI0JIb30BATH OCHOBBI (prutocopckux 3HaHM i 11 popMuUpOBaHMS
MHPOBO33PEHYECKOM MO3HINHU

1 dunocodus

3 KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHMS
3 Kynbryponorus

3 [Tonutonorus

OIIK-7 Cioco0HOCTh NPUMEHSITH 3HAHUSA MAaTeMATHKH, QU3NKHU U eCTECTBO3HAHHSA, XHMHH
1 MATepHAJIOBE/eHN s, TCOPUM YIIPaBJeHNs U MHGOPMALMOHHbIE TEXHOJIOTHU B
HHHOBALMOHHOM AeATEJIbHOCTH

1,2 Marematuka

»

duzuka

Xumus

MarepuanoBeieHue

MaremaTudeckue MCTOABI B YIIPABJIICHHUN

Konuenmm COBPEMEHHOI'0 €CTCCTBO3HAHUSA

N|[W[W|[N ||

Teopus cuCTEM U CHCTEMHBIN aHAJIN3
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7.2. Onucanue mokasaTelield U KpUTepreB OIEHUBAHKS KOMITETCHIIUN Ha Pa3IUYHBIX dTanax ux (OpMHPOBAHHUS, ONMCAHNUE MTKAJIbI OLICHUBAHUS

Ilnanupyemblie pe3yabTaThl 0CBOCHUSA Kpurepun oneHuBaHus pe3yJIbTaTOB 00y4YeHM sl HaumeHoBaHue
KOMIIeTeHIIUH OLIEHOYHOI 0
Hey/10B/IeTBOPHTEILHO| YI0BJIETBOPHTEILHO | XOpOoLIOo | OTJHMYHO cpecTBa
OK-1 Cnoco0HOCTh HCN0JIb30BATH OCHOBBI (pU10cO0(CKUX 3HAHHUH 1151 POPMHUPOBAHUSI MHPOBO33pPeHYECKON MO3HIHNHU
3HATB:UCTOPHUIO ocHoBHBIX@parmeHnTapHbiec 3HaHusA| Henonneple 3Hanus | ChopMupoBaHHEIE, ChopMHUpOBaHHbBIE  [KOHmMpOAUPYIOWUE
C€CTECTBEHHOHAYYHBIX  OTKPBITUHA U HO cojepKallue CUCTEMATUUYECKUE  |(Mamepuanvl o
HOBEHIINX OTKPBITHH B OTJIeIbHBIE TIPOOEITBI 3HAHUS oucyuniune, 8
€CTECTBO3HAHUM, (PU3UYECCKYIO KApPTHUHY| 3HAHUS yucie  KOmMopulx|
MUpa KaK OCHOBY LEJOCTHOCTH W mozym ObImb:
MHOT000pa3usi MPUPOJAbI; OCHOBHBIC Ketic-3a0anusl,
3aKOHOMEPHOCTH B3aUMOIEACTBUSA Baoanus lo)5;!
YesoBeKa U O0IIeCTBa. KOHMPOLHOU
YMeTh: WCTONB30BaTh| YacTUUHBIE YyMEHUS Henonuble ymenus YMeHus MoJHeIe, CdhopmupoBanHbie  padomul,
(dyHIaMEHTAIbHBIC TOHSTHS, 3aKOHBI H JIOTTYCKaIOTCs YMEHHUS mecmogule
MOJICNTA KJIACCUYECKOH M COBPEMEHHOM HEOOJIBIIINE OIIUOKHA Badanus, memol
HAyKWd JJIs WHTEpIpEeTaluu  SIBIICHUN pechepamos,
NpUPOALI W TEHACHIIMN  pa3BUTHS 00K1a008 u
oOIm1ecTBa. opyaue.
Biaanern: HaBbIKaMU HayuyHoro| YactuunHoe BnageHue | Hecucremarnueckoe | B cucremarmyeckom VYcmemHoe u
MBIIILICHUS, CIIOCOOHOCTBIO K| HaBbIKAMU MIPUMEHEHNE HaBBIKOB MIPUMEHEHUU CHUCTEMAaTHUYECKOe
BOCTIPUATHIO, OOOOIIEHUIO U aHau3Y| HaBBIKOB MIPUMEHEHHE HAaBbIKOB
MH(pOpMaLINK. JIOTTYCKaIOTCs
poOeIIBI

OIIK-7 CnnocoOHOCTHh NPUMEHSATH 3HAHUSI MATEMATUKH, (PU3UKH U €CTECTBO3HAHUS, XHMUM U MATEPHUATIOBEACHUS, TEOPUHU YIIPABJICHUS U

I/IH(l)OpMaIII/IOHHbIe TEXHOJOIHHd B MHHOBAIIMOHHOM HECATECJIBbHOCTH
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3HATBH:CYIITHOCTh MeTOAOJOTUM Hayku;DparmMeHtapHblie 3Hanus] Hemnonasie 3Hanuss | ChopMHUpOBaHHEIE, CdopmupoBaHHbIE
(dyHIaMEHTAIbHBIE 3aKOHBI MPUPOJIBI, HO coJieprKallue CHUCTEMAaTUYECKHE
[IPUHIUIIBI HAYYHOTO MOJEINPOBaHUS] OTJIeIbHBIE TIPOOEITBI 3HaHUSA
NPUPOJHBIX  SIBICHHWM;  3a7auyu U 3HaHUS

BO3MOKHOCTH PalrOHAIBHOTO|

€CTECTBEHHOHAy4YHOTO  METOJla,  €ro

JTOTIOJTHUTEIbHOMN MIPUPOJBI 10|

OTHOILLIEHUIO K  XYJOKECTBEHHOMY|

METONY OCBOEHUS JE€HCTBUTEIBHOCTH;

IPUHIUTIBI MIPEEMCTBEHHOCTH u

HEIPEPBIBHOCTU B U3yYEHUHN TPUPOJBL.

YMeTh: NIPUMEHSATh MeTob] YacTHUuHbIE YMEHUS Henounnbie ymenus YMeHuUs1 OJIHbIE, CdopmupoBaHHbIe
TEOPETHYECKOT0 U IKCIEPUMEHTAIBHOTO JIOIYCKar0TCA YMEHUS

MCCIIEIOBAHMS; KPUTUUYECKH OIICHUBATH
MH(OPMAIIMI0O HAa OCHOBE HAy4YHOTO
MO/JX0Ja WU HAa €ro OCHOBE NMPUHUMATH

HEeOOJIbIINE OILIUOKHA

OIITUMAaJIbHEIC WHHOBAIMOHHEIC

CIIICHUS.
Biaanern: METOIaMHU oneuky Yactuuynoe Baanenue | Hecucrematnueckoe | B cucremartnueckom VYcmemHoe u
TOCTOBEPHOCTHU pe3ynbTaTOB 5| HaBEIKAMH MIPUMEHEHNE HAaBBIKOB MIPUMEHEHUU CHCTEMATHUYCCKOC
TOYHOCTU U3MEPCHHI; HaBBIKaMH| HaBBIKOB MIPUMEHEHNE HaBBHIKOB
paboTHI v €CTEeCTBEHHOHAYYHOU JIOTYCKaIOTCS
TUTEPATYypoi, €€ KOHCIEKTHPOBaHMSI, poOeTBI
pedepupoBaHus, aHaIU3a, yMEHUs
TTOJIOKUTH 00paboTaHHYIO
MH(OPMALIHIO.

KOHMpOoupyloujue
mamepuansl no
oucyuniume, 8
yuciie KOmopvix
Mozym Ovbimb.
Kelc-3a0anusl,
3a0aHUs O
KOHMPObHOU
pabomul,
mecmosvie
300aHUs, Membl
pedepamos,
OOKIIA008 U
opyeue.
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7.3. Tumosble KOHTPOJIbHBIEC 3alaHUAd U HHbIC MaTepHaJibl, HBOﬁXO}JHMLIe AJIs

OLlEHKH 3HAHMH, YMEHUIi, HABBIKOB M (MJIM) ONbITA JAeSATEJIbHOCTH, XapaKTEePU3YIOIIMX

3Tallbl

¢GopMHpOBaHUS KOMIETEHIIM B TIpolecce OCBOEHUsI 00pa3oBaTeIbHOI

NPOrpaMmsl.

DX R LD —

10.
11.
12.

13.
14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24.

25.

Tembl pedepaToB

Hayxka B /IpeBuem Erunre.

30JI0TOM MEPUOJ] TPEUYECKON HAYKH.

Hayxka B /IpeBHeM Pume.

Pa3zButne apabckoit HAyKu B IEPHOJT CPEAHEBEKOBDSI.

CriocoObI MO3HAHUS OKPYKAIOIIIET0 MUPA.

CrpyKTypa HAy4YHOTO MO3HAHUS.

DJIEMEHTHI HAyYHOU JESITEIbHOCTH.

YpOoBHM HAyYHOT'O MTO3HAHMSL.

OCHOBHBIE CTaguU T[O3HAHUS MPUPOABI: HaTyppumocodckas, aHATUTHUYECKAs,
CHHTETHYECKas, MHTEeTpanbHO-nudPepeHInanipHas.

Tunsl yXOBHOU KYJIbTYphI: HX CHEIH(HKA U B3AUMOCBSI3b.

Hwuanor nByx KynbTyp. [lyTh K eqUHON KyIbType

[lopsanok. becnopsgok. Xaoc. Outponus. IlpuHuun Bo3pacTaHus SHTPONUHU B
3aMKHYTBIX cucTteMax. Kocmomornueckue BbIBOIBI.

[IpuauHHEBIE CBsI3U B IpUpoJie U o0mecTBe. KoHienus neTepMuHu3Ma.
Kocmomnmornueckne moaenu BeeseHHOM.

Teopuu NpOUCXOKACHUS TATAKTUK U 3BE3]I.

OBotoLMS 3Be3/1. UepHBIE IBIPHI.

Cuenapuu Oynyiiero BeeneHHOI.

Hpesuue pumocodsl 0 mpodaemMe IpOCTpaHCTBAa U BPEMEHH.

OcHOBHBIE UIeU IBOJTIOIMOHHOTO yueHus Y. JlapBuHa. YueHue o eCTeCTBEHHOM 0TOope,
0 MUKPO — U MakpodBosouuu. [1yTu u ¢pakTopbl 3BOTIOIUH.

Teopuu MPOUCXOKICHUS KU3HU.

Teopuu 3BOTIOIMU OPTraHUYECKON MATEPHH.

I'eneruka u 3Bomtouust. CHHTETHYECKASE TEOPHSI IBOJIIOIIH.

I'eneTnueckuii KOO U €ro CBOMCTBA

brosTnka kak ecTecTBEHHOE OOOCHOBAaHHE YeNOBEUECKOW Mopanu. buonormueckoe u
COIIMAJIbHOE B IOBEICHUH YEIOBEKA.

HTP XX Beka.

TeMbl n0K1210B

[Tanopama COBpEMEHHOrO ecTecTBO3HAHMs. (OCHOBHBIE IIOJCUCTEMBI HAyKH —
€CTEeCTBEHHBIE, OOIIIECTBEHHBIC  TEXHUYECKHE.

Hay4nble METOIBI SMIIMPUYECKOTO U TEOPETUUECKOTO YPOBHEN HCCIICIOBAHUSI.

O6mas teopus cuctem JI. beprananddu u ee 0CHOBHBIE TONOXKEHUSI.

Knaccugpukanus cucrem, ux XapakrepucTuka. OTKpBITBIE M 3aMKHYTBIE CHCTEMBI.
Passutue cucrem.

Wepapxus cucteM B HEXKMBOMW U KUBOU IPUPOJIC: MUKPOMUP, MAKPOMUP, METAMUP.
Teopun Benukoro O6senunenus (TBO). Teopust ¢pusnueckoro Bakyyma.
JlnHamM14ecKue U CTATUCTUYECKUE 3aKOHOMEPHOCTHU IIPUPOJIBI.

[Ipoucxoxnenue u ctpykrypa ColHEYHOU CUCTEMBI.

BHyTpeHHee CTpOeHHE U UCTOPUS T€O0JIOTHYECKOTO PAa3BUTHSI 3€MIIH.

. DTansl ¥ COBPEMEHHbIE KOHIIETILIUN Pa3BUTHUS reoc(hepHbIX 000I0UEK.

. OcobeHHOCTH OMOIOTHYECKOTO TTPOCTPAHCTBA-BPEMEHH.

. OCOOEHHOCTH COMUAIBLHOTO MTPOCTPAHCTBA-BPEMEHH.

. CBoiicTBa MpOCTpaHCTBa U BpeMeHU. [ [pHHIIUIIBI CHMMETPUH U 3aKOHBI COXPAHEHUS.
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14. BuoTexHOIOrMU: OCHOBHBIE HAIIPABJICHUS.

15. TTonsitue o 6uocdepe. BemecTro: xuBoe, kocHOe, OMoKoCcHOe, bnorennoe. Hoocdepa.

16. UenoBek — eAMHCTBO OMOJIOTHYECKOM M COIUATBHON CYIITHOCTEH.

17. Teopuu npoucxoxaeHus: BeceneHHOM.

18. Cuenapuu Oynymiero Beenennoii.

19. UcTOYHMKHA MPOTUBOPEUU €CTECTBEHHO — HAYYHOW W T'YMAHUTAPHOW KYJIbTYp U HX
B3aMMHBIM aHTarOHU3M.

20. CoupanbHbIe HCTOYHUKH CTpecca.

TecThl
1. Tlo3HaHMe 3aKOHOB, YINPABISAIOMIMX TOBEACHHUEM W B3aMMOJICUCTBHEM Oa3HCHBIX
CTPYKTYp TIPUPOJIbI, OOIIECTBA M MBIIIJICHUS - SIBISETCS 3a/1a4eii:

1. 0OIIIeCTBEHHBIX HAYK

2. (byHIaMEHTAIBHBIX HAYK
3. €CTECTBEHHBIX HayK

4. IIPUKJIAJHBIX HAYK

2. IlpumeHeHue pe3ynbTaTOB (QYyHIAMEHTANbHBIX HAayK /JIs pEHIeHHs HE TOJbKO
MI03HABATENBHBIX, HO U COLUAIBHO - IPAKTHUECKUX MPOOIEeM - ABISETCA 3a1aueii:

1. 0OIIIeCTBEHHBIX HAyK
(dyHIaMEHTAIBHBIX HAYK
€CTECTBEHHBIX HayK
MPUKIIAHBIX HAYK
. B Hayke MOKHO BBIIEJIUTH 1B BU/IA UCCIEAOBaHUS B OPraHNU3alluy 3HAHUS — ITO:
€CTECTBEHHBIN U TEOPETUYECKUI
byHIaMEHTAIBHBIA U PUKIIATHON
OMIIUPUYECKUN U TEOPETUYECKUN

4. 0OIIIeCTBEHHBIN U WHIUBUTYATbHBIN

4. ®akThl, MOIy4aeMble C IIOMOIIbIO HAOIIOICHUH U AKCTIEPUMEHTOB M KOHCTATUPYIOIINE
KAYeCTBEHHbIE U KOJUYECTBEHHbIE XapaKTEPUCTUKH OOBEKTOB W SBJIEHUN  SBISAIOTCA
AJIEMEHTaMU:

W= R e

1. TEOPETUYECKOTO MTO3HAHUS

2. WHUBUIyaJIbHOTO TTO3HAHUS
3. (byHIaMeHTaIbHOTO TTO3HAHUS
4. AMIIMPUYECKOTO MO3HAHUS

5. Hammume o0coOBIX aOCTpakTHBIX OOBEKTOB M CBSI3BIBAIOIIUX HUX TEOPETHUYCCKHUX
3aKOHOB, CO31aBACMbIX C L CJIbIO TO3HAHUA CYIIHOCTU ABJICHUS NPCAINOIaract:

1. SMIUPUYECKOE MMO3HAHUE

2. TEOPETHUUECKOE MMO3HAHUE

3. WMHAUBHUYaJIbHOE MIO3HAHNE
4. dbyHIaMeHTaIbHOE TO3HAHNE

6. PackppiTHe B3aMMHOW CBSI3M HAayK Ha OCHOBAHWHU OIPEJCICHHBIX MPUHIMIOB U
BBIPQXCHHE STOU CBSI3U B BUE JTOTUYECKH OOOCHOBAHHOTO PACIIONOXKEHHS HAYK — 3TO €CTh:

1. MHTETpalus HayK

2. KJaccu(uKanus HayK
3. nuddepeHnmranms Hayk
4. UHTEpIpeTanys HayK

7. C mo3HaBaTeIbHOW (THOCEOJIOTHYECKON) TOYKHM 3pEHHUS MPUHIMIBI KiIacCH(pUKAIUN
HayK JCJIATCS Ha

1. €CTECTBEHHBIC TEOPETHUCCKHE

2 dbyHaaMeHTaNbHbIEC U IPUKIIATHBIC
3. 00IIECTBEHHBIE U MHUBUIYaIbHbBIC
4 O00BEKTHBHBIE U CYyObEKTUBHBIC

24



5. IMIUPUYECKUE U TEOPETUICCKUE

8. [TpuHIHMII, TPETyCMATPUBAIONINN TaKyIO CBS3b MEKIY HayKaMH, KOTOpas BBIBOJIUTCS
U3 CBSI3M CaMUX OOBEKTOB MCCIIENOBAHUS, U YUYUTHIBAIOIINNA OCOOCHHOCTH CyOBEKTa, YeIOBEKa.,
€r0 UHTEPECHI:

1. TEOPETUUECKUI

2. 00BEKTUBHBIN

3. byHaaMeHTaTbHBIN

4. VHIUBUYJIbHBIN

5. CyOBEKTHUBHBII

9. C METOI0JIOTHYECKOI TOYKH 3PEHHS HAYKU MOTYT KJIaCCU(UIIMPOBATHCS

I. M0 MPUHIIUIIAM KOOPIUHAIINY U CyOOpIuHAITIN

2. M0 TIPUHIIMIIAM YOBIBAIOIIEHKOOPANHAIIMN M BO3pACTAIOIIEH CyOOpIMHAIINHI
3. M0 MPUHIUIIAM OOIIHOCTH U KOHKPETHOCTH

4. 0 TIPUHIIMIIAM YOBIBAIOIIEH OOIIHOCTH M BO3pacTaroniell KOHKPETHOCTH

IIpumepHBbIil IepevYeHb BONPOCOB K 3a4eTy
1. EcrecTBeHHOHay4YHasi U TyYMaHUTapHas KyJIbTypbl: UX crenuduka u B3auMOCBs3b.IlyTh K
€IMHOU KYJIbTYpE.
1. CiocoObI Mo3HAHUS OKpYXKaroIiero Mupa. KoHenuy criueHT3mMa 1 aHTUCITUEHTH3MA.
3.ConepxaHue  ecTeCTBO3HaHMS  Kak  Hayku. COOTHOIIEHHUS]  OCHOBHBIX  Pa3/ieiioB
€CTECTBO3HAHMS: TPUHLMUIIBI CYOOpAMHAIMM W KoopauHaiuu. IlyTh cHHTe3a W WHTerpamnuu
HayK.
4.Otanel  mO3HaHMA ~ HpUpoAbl  (Harypomiocopus, aHATUTUYECKUHA, CHHTETHYECKHUH,
nuddepeHImaHaIbHO - UHTETPATUBHBIN ).
5.Pa3Butne Hayku. Konuenuus napagurm T. Kyna.
6.I'moGanbHBIE €CTEeCTBEHHOHAYYHBIC PEBOTIOIUH.
7.KpaTkas uctopus ecrecTBo3HaHus (Hayka B [[peBHEM Mupe).
8.Kparkas ucropus ecrectBo3Hanus (Hayka B a1ioxXy CpeHEBEKOBBS U B 110Xy Bo3poxkaeHus ).
9.Hayunas pesomonus X VII - XVIII Bekos.
10.Hayka B XIX Beke. Kpusuc B ¢pusuke konma XIX - Hagame XX B.
11.HTP XX Beka. [ITanHopama COBpEMEHHOT'O €CTECTBO3HAHUS.
12.IleproIMYHOCTh PA3BUTHUS €CTECTBO3HAHUS. B3aMMOCBSI3b pPEBOJIIOIIMOHHBIX W3MEHEHUH B
HayKe U MPUPOTHBIX MPOLIECCOB.
13.YpoBHM Hay4yHOTro no3HaHUA. Hay4dHbIl METOZT U €r0 aKCUOMBI.
14.CtpyKTypa HAy4YHOTO METO/1a TO3HAHMUS.
15.9nemMeHThl Hay4YHOU AEATEIbHOCTH.
16.MeToabl TEOPETUYECKOTO MTO3HAHMUSL.
17.MeTobl SMOIMPUYECKOTO MO3HAHMUSI.
18.PaBHOBECHAs! TEPMOJIMHAMHKA: OCHOBHBIE TEPMUHBI U TTOHSITHS.
19.Havana repmoauHamuku. [Topsaok 1 6eciopsaoK B IPUPOIE, SHTPOTIHS, Xaoc.
20.Konuenius I1 u BBIOHBIOTOHOBCKUI NIEPHO/I.
21.00mme U TOIMOJOTHYECKHE CBOMCTBA MPOCTPAHCTBA U BPEMEHHU. 3aKOHBI COXPAHCHHS W
NPUHIUIIBI CUMMETPUH.
22.B3rnanel M. HprtoToHa Ha mnpocTpaHcTBO M Bpemsa. PensuuvonHsle koHmenuuu I[1 u B
(JIeitObuwmi u ap.).
23.Teopur OTHOCUTENBHOCTH A. DWHINITEHHA - crienuaibHas u oomas. [Tonstue equHOTO
IT- B.
24 KadectBeHHoe MHOT0OOpasue popm I1 - B (Ouonornueckoe, connaabHoe).
25.00mas Teopus cucreM. Tumbl cucreMm. [loHSATHE CIOXHOW CHCTEMBI, OOpaTHOM CBSA3H.
[Tpunmun Jlelllatense - bpayna.
26.KoHuenmuu B3anuMoJIeHCTBUA: JabHOAeHCcTBUE U Onu3koaericTBre. KBaHTOBast TeOpHs MOIs.
277.Vepapxusi CTPYKTYPHBIX 3JIEMEHTOB MAaT€PUH OT MHUKPO - 10 MAKpO - U MEraMHpa.
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28.Knmaccudukaryst 31eMeHTapHbIX YacTUIl U UX XapaKTePUCTHKA.

29.KopnycKynsipHO - BOJIHOBOM Ayajli3M YaCTUI MUKPOMHUPA.

30.KBanTOBass Teopus. Baknelilmine 3akoHbl M IPUHLMIBI (IIPUHLMIBI HEONPEAEIECHHOCTH,
JOTIOTHUTEIbHOCTH, CYIEPIIO3ULINHN).

31.®ynnamenTanbHble puznyeckue B3aumoaeicTaus. Teopus Bennkoro O0bennHeHMs.
32.ITonsTne pusmveckoro Bakyyma. KauectBeHHOE MHOTOOOpa3ue Bakyyma.
33.IIpoucxoxnaenne u pazsutue Beenennoit. Kocmonornueckue monenu A.A. @puamana.

34 IlpoucxoxaeHrue U pa3BUTHE TAIAKTUK U 3Be3]1. YepHbIE JIBIPHI.

35.IIpoucxoxieHue u CTpyKTypa COJTHEUHOU CUCTEMBI.

36.BHyTpeHHSSI CTPYKTypa U UCTOPHS T€OJIOTUHYECKOTO PA3BUTHUSA 3EMJIU.

37.T'eorpaduueckast 0600109Ka 3eMITH.

38.KoHuenryanbHbIe CUCTEMBI XUMUH (YUEHHUS O COCTaBE, O CTPYKTYpE, O MpoIieccax).
39.AToMHO - MoJnieKysIIpHOE yueHue B xumuH. [leproauueckuii 3axon [[.J1. Menneneesa.
40.Teopust xumu4ecKoi 3Bosoru 1 ouorenesa A.Il. Pyaenko.

41.0co0eHHOCTH KHUBBIX CHCTEM (OTIHYKE YKHBOTO OT HEKUBOTO).

42.CTpyKTypHBIE YPOBHU OPTraHU3AIMU KUBOW MaTEPUH.

43.Teopun NpOUCXOXKICHUS KU3HHU HA 3eMJI€.

44.Yuenue o kietke. Kietka - cTpykTypHas v QyHKITMOHAIbHAS €IMHHIIA )KUBOTO.

45.®opMbl OpraHu3alny )KUBOH MaTEPUN.

46.0OcHOBHBIE HJIEH 3BOIOLIMOHHOTO yueHus [lapBuna - YoJeca.

47.CuHTeTHn4eCKasi TEOPUsI SBOIOLUH.

48.OCHOBHBIC TIOHSATHUS TE€HETHKH (XpPOMOCOMA, T€H, ajulelib JOMHUHAHTHBIM M PElECCUBHBIN,
HACJIECTBEHHOCTh, MyTallisl, U3MEHYUBOCTB).

49.3aKkOHOMEPHOCTH HacleAOBaHUsl Tpu3HakoB (Tpu 3akoHa I'. Menpens). 3aKOH YHUCTOTHI
rameT.XpoMOCOMHas Teopust HacsieAcTBeHHOcTH T. Moprasna.

50.HacnenctBeHHOCTh M1 UBMEHYMBOCTH. MyTaluu.

51.DunoreneTnyeckoe pa3BUTUE YEIOBEKA.

52.YenoBek Kak Omosiormueckuii Buja (OMonornyeckas M3MEHUYMBOCTh, 3aKOHOMEPHOCTH POCTa,
OMOJIOTUYECKHA BO3PACT, CTAPEHHE OPraHNu3Ma).

53.buonornyeckue U couraibHbIE HCTOUHUKHU CTPECCA.

54.Du3n0a0rusa 4YeJI0BEKA: OCHOBHEIE KOHIIECHIIUH.

55.bU03THKA U ITIOBEIEHUE YEIOBEKA.

56.Y4enue o cooOuiecTBax: OMOLEHO3bI, SKOCHCTEMBI, OHochepa.

57 IlpuHIUIIBI YCTOMYMBOCTH dKOCUCTEM. CYyKIIECCHUHU.

58.buonoruyeckoe paszHooOpasue (T€HETHMYECKOE M BHUAOBOE), €ro CTPYKTypa (Zembl,
MO YJISTIAHN).

59.BozneiicTBre yenoBeka Ha 6nopasHooOpasue. CoxpaneHne 6MOpa3HOOOpa3Us.
60.buorexHoorus.

61.0OcHoBHbIe MonoxkeHus KoHnenuuu ouochepst B.M. Bepuanckoro. Hoocdepa.
62.I'mobanbHBIC TPOOIIEMBI YEIOBEUECTBA.

63.IIpuHnun camoopranuzanuu. CUHEpreTHKa.

64 . IIpuHIUIT YHUBEPCAIBHOTO 3BOJIIOIMOHU3MA.

65.1IpuHLIUI CUCTEMHOCTH, IPUHIIUIT HCTOPUYHOCTH.

66.TpyAHOCTH U TTapaJOKChl B Pa3BUTUU HAYKH.

7.4. Meroauyeckue MaTepuajbl, ONpeleJsOIIMe TMPoUeaIyPbl OLEHUBAHUS
3HAHWH, YMEHHII M HABBIKOB, M ONBbITA [1eATEJbHOCTH, XAPAKTEPHU3YKIIUX ITAMbI
¢dopmupoBaHus KOMIIETEH NI

TpeGoBaHuA K BHINOJTHEHUIO TECTOBOIO 3aJaHUS
TectupoBanme sBIAETCS ONHUM W3 OCHOBHBIX CPEICTB (OPMATLHOTO KOHTPOJIA KadecTBa
00ydeHMsI. DTO METO, OCHOBAaHHBIM Ha CTAaHIAPTU3UPOBAHHBIX 3aIaHMSIX, KOTOPHIC TIO3BOJISTIOT H3MEPHUTh
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ncuxX0(U3NONOTHYECKHEe H JIMYHOCTHBIC XapaKTePUCTUKH, & TakkKe 3HAHHSA, YMEHUS W HaBBIKH
UCTIBITYEMOTO.

OCHOBHBIE IPUHIMIIBI TECTUPOBAHHUS, CIIEIYIOIIHUE:

— CBSI3b C IIENIAMU OOYYEHUS - SN TECTUPOBAHUS JODKHBI OTBEYATh KPUTEPHUSIM COLUATBHOMN
TIOJIC3HOCTH ¥ 3HAYMMOCTH, HAYYHOW KOPPEKTHOCTH M OOIIECTBEHHON TOJICPIKKH;

— 0OBEKTHBHOCTD - HCIOJB30BAHHE B MEAATOTMUYECKHX M3MEPEHUSX TOT0 MPUHIIMIA TPU3BAHO
HE JOIyCTUTH CyObEKTUBU3MA U MPEAB3SITOCTH B MIPOLECCE 3TUX N3MEPEHUH;

— CHpaBeUIMBOCTh W TIACHOCTh - OJWHAKOBO J0OpOXeNnaTelIbHOE OTHOIICHHE KO BCEM
o0yJarIuMcs, OTKPHITOCTh BCEX 3TaloB Mpollecca HW3MEPEHUH, CBOCBPEMEHHOCTh O3HAKOMIICHUS
00y4aromMXCs C pe3ysibTaTaMHi U3MEPCHHIA;

— CHCTEMaTHYHOCTh — CHCTEMAaTUYHOCTh TECTUPOBAHMH M CAaMOINPOBEPOK KaKAOTO y4eOHOTro
MOJYJIsI, pa3liesia M KaXJIOW TEMbl; BKHBIM AaclleKTOM JaHHOTO TNPHUHIMIA SBIsieTCs TpeOoBaHUE
PEeTNpE3EeHTaTUBHOTO MIPEACTABICHHUS COAEPKAHNS YIeOHOT0 Kypca B COACpKaHUU TECTa;

- TYyMaHHOCTh W 3TUYHOCTb - TECTOBBIC 3aJaHUS U MPOIEAYPa TECTUPOBAHHUS TOJKHBI UCKITIOYATh
HaHeCeHHWe KakKoro-mubo BpeAa OOydYalolMMCs, HE JOMyCKaTh VIIEMIICHHS HX TI0 HAI[MOHAIHHOMY,
STHUYECKOMY, MaTEpUAITLHOMY, PACOBOMY, TEPPUTOPHATIBHOMY, KYJIbTYPHOMY H JAPYTHUM MPU3HAKAM;

BaxnelmmM sBIsSeTCS] MPUHIINAI, B COOTBETCTBHH C KOTOPHIM TECTHI JOKHBI OBITH ITOCTPOCHBI
0 METOJMKE, OO0eCNeUNBAOIICH BBHIMOJHEHHE TPeOOBAaHUN COOTBETCTBYIOMIETO  (heepaIbHOTO
rOCYJapCTBEHHOT'O 00pa30BATEIBHOTO CTAHAAPTA.

B TecToBBIX 3a/jaHUSIX UCTIONB3YIOTCS YETHIPE THUITA BOIIPOCOB:

— 3akpeiTas Qopma - sBIsSeTCS HamOoOJiee pPACIPOCTPAHCHHOW M TpeIaracT HECKOJIbKO
ANbTEPHATHBHBIX OTBETOB Ha TOCTABICHHBIH Bompoc. Hampumep, oOyuaromiemycst 3amaeTcsl BOTPOC,
TpeOYIOMHNY albTEPHATUBHOTO OTBETA «J1a» WIH «HET», «SIBISCTCS» WIH «HE SBISICTCS», «OTHOCUTCS
WIN «HE OTHOCHUTCS» M T.N. TecToBoe 3ajaHue, coleprKaliee BOIMPOC B 3aKpBHITOH (opMme, BKIIOYAET B
ceOs OUH WM HECKOJBKO TPABUILHBIX OTBETOB W HMHOTJA HA3hIBACTCS BBHIOOPOYHBIM 3a/IaHHEM.
3akpeiTas (GopMa BOIPOCOB HCIIONB3YETCS TaKKe B TECTax-33JadaX C BBHIOOPOYHBIMH OTBeTaMHu. B
TECTOBOM 3aJaHH{ B 3TOM ciydae c(OpPMYIHMPOBaHBI yCIOBUE 3aJaud U Bce HEOOXOAWMBIE MCXOIHBIE
JIAaHHBIC, a B OTBETaX IPEICTABICHb HECKOJIBKO BAPUAHTOB pe3yibTaTa PEIICHUS B YHUCIOBOM WIIH
OykBeHHOM BHze. OOydvaromuiics NODKEH PEIInTh 3a/lady M I0Ka3aTh, KaKOW W3 IMPEJCTABICHHBIX
OTBETOB OH TOJIYYHIL

— OTKpbITast hopma - BONPOC B OTKPBITOH (hopMe MpelncTaBisieT coboi yTBEpKICHHE, KOTOPOe
HEOOXOIUMO JIOTIOHUTE. JlaHHast opMa MOXKET OBITh TpEJICTaBlIeHa B TECTOBOM 3aJ]aHUH, HAIPHUMED, B
BHJIC CJIIOBECHOTO TeKcTa, (opMmyisl (ypaBHEHHS), Tpadrika, B KOTOPBIX MPOMYIICHHl CYIICCTBEHHBIC
COCTaBJISIOIINE - YaCTH CJIOBA WJIM OYKBBI, YCJIOBHBIC 0003HAUYCHYSI, TUHUH WU U300paXKEHUS 3JIEMEHTOB
cxeMbl U rpaduka. OOydaromuiics JOIDKEH MO TaMATH BCTaBUTh COOTBETCTBYIOIIWE 3JICMEHTHI B
yKa3aHHBIC MeCTa («ITPOITYCKI).

— YCTaHOBJICHHE COOTBETCTBHSI - B JJAHHOM Ciy4ae OOydYaroIIeMycs IMpeiaraloT JBa CITHCKa,
MEXKIY 3JIEMEHTaMU KOTOPBIX CIIEAYET YCTAHOBUTH COOTBETCTBHE;

— YCTaHOBJICHHUE TOCIIECIOBATENILHOCTH - ITPE/IIoNIaracT HeoOX0MMOCTh YCTAHOBHTH TPABIIIBHYIO
MOCJIEJ0BATENFHOCTD MPEAIAaraeMoro CIicKa CiioB uin (pas.

Kputepun oneHKkd 3HaHWH NPU MPOBEAEHUH TECTHPOBAHUS

OTMeTKa «OTIMYHO» BBICTABJISCTCS MPH YCIOBUU TMPABHIBHOTO OTBETa He MeHee 4yeM 85%
TECTOBBIX 3aJIaHUM;

OTMeTKa «XOpOIII0» BBICTABISACTCS IMPH YCIOBHHM TPAaBHILHOTO OTBeTa He MeHee yeM 70 %
TECTOBBIX 3aJIAHUM;

OTMeTKa «yJIOBJIETBOPUTEIIHLHOY» BBICTABISICTCS NIPU YCJIOBHH MPaBWILHOTO OTBeTa He MeHee 50
%,

OTMeTKa «HEYIOBICTBOPUTEIHHOY» BHICTABISCTCS MPU YCIOBUHU MPABUIBHOTO OTBETa MEHEE YeM
Ha 50 % TecTOBBIX 3aJaHHIA.

Pe3ynbraTel TekyIero KOHTPOJIS UCIIONB3YIOTCS IPH MPOBEACHUY IIPOMEKYTOYHOHN aTTECTAIIHH.

TpeOoBanus kK HAMUCaAHUIO pedepaTa

[TponykT camocTosiTeNnbHOW pabOThl CTyAEHTa, MPEACTABISAIOMINNA CO0OW KpaTkKoe
W3JI0KEHUE B MUCHbMEHHOM BHU/IE TTOTYYCHHBIX PE3YIbTaTOB (yu4eOHO-MCCIIEI0OBATEIHCKON) TEMBI,
IJIe aBTOP PacKphIBaeT CYTh HCCIEAYEMOW MPOOJIEMbI, IPUBOIUT PA3TUYHBIC TOYKU 3PCHUS, a
TaK)kKe COOCTBEHHBIE B3TJISbI HA HEe.
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Pedepar nomkeH ObITh CTPYKTYpUpPOBaH (110 IJ1aBaM, pas3jaeiam, naparpadam) U BKIIOYATh
pa3zaensl: BBEACHUE, OCHOBHAsI 4acTh, 3aKJIIOYECHHE, CIIUCOK HCMOJb30BAHHBIX MCTOYHHUKOB. B
3aBHCUMOCTH OT TEMaTHKU pedepata K HEMy MOTYT OBITh O(OPMIICHBI NPHIOKEHUS,
coJiepXKaInire JOKYMEHTHI, WILTIOCTpaluu, Tabmuiel, cxemsl u T.4. O0bem pedepara — 15-20
CTpaHMI] MEYAaTHOIO TEKCTa, BKJIOYash TUTYJIbHBIM JIUCT, BBEJAEHHUE, 3aKJIIOUEHHE U CIHUCOK
JIUTEPATYPHI.

Ero 3amauamu siBastoTCs:

1. ®opmupoBaHWEe YMEHHH CaMOCTOSATEIHHOW pabOThl C WMCTOYHHUKAMH JIUTEPATyphI, HX
CHUCTEMAaTHU3aluA,

2. Pa3BuTHe HaBBIKOB JIOTHYECKOTO MBIIJICHUA,

3. YruryOsieHne TeopeTHIeCKUX 3HAHUHN 0 MPoOIeMe UCCIIETOBAHU.

[Ipu onierke pedepara HCIOIB3YIOTCS CICAYIONTNE KPUTECPUH:

- HOBHM3HA TEKCTa,

- 000CHOBaHHOCTH BHIOOPA UCTOYHHUKA;

- CTETIeHb PACKPBITUS CYIIIHOCTH BOIIPOCA;

- cobmroeHust TpeOOBaHMM K OPOPMIICHHUIO.

Kpurepuu ouenuBanusi pedepara:

«OTIIMYHOY» | BBINOJHEHBIBCETPEOOBAaHMKHAIIMCAHUIOU3AUTEpedepaTa:0003HaueHaIp
0011eMan000CHOBaHACEAKTYAIbHOCTh, C/IeTaHKPATKHUaH TN 3Pa3InYHbIX
TOYEK 3PEHMs] Ha paccMaTpuBaeMyl0 MpoOJIeMy M JIOTUYHO M3JIOKEHA
coOCTBEHHAas MO3HIINA, chopMyIHPOBaHBI BBIBOJIBI,
TEMapacKPhITAIOIHOCTHIO, BBIIEPKAHOOHEM,COOTIOICHBITPEOOBAHUSKBHE
IIHEMYO(OPMIICHHIO, TAHBINPABUILHBICOTBETHIHAOTIOTHUTEIbHBIEBOIIPOC
BI.

«XOpOIIo» | OCHOBHBIETpeOOBaHUSIKPEDepaTyrnero3anuTeBbITOIHEHBI, HOIPHUITOMION
YIEHBIHETOYETHI. BUaCTHOCTH, MIMEIOTCTHETOUHOCTHBH3IIOKEHUMATEPHa
JA;0TCYTCTBYCTIIOTHUICCKAATIOCIICAOBATCIIbHOCTbBCYKICHUAX ;HCBBIACPIKA
HOOBEMpedepaTa; uMEIOTCIYTyIIEHUIBO()OPMIICHUH ; HAI0TIOJTHUTETTLHBICB
OMMPOCHI MPpU3AUTCAAHBI HCIIOJIHBICOTBCTHI.

«yIIOBJICTBOPH | UMEIOTCACYIIECTBEHHBICOTCTYIIIICHUS OTTpeOOBaHUITK
TeapHO» | pedepupoBaHmio. BuacTHOCTH: TeMaoCBEIEHATUIIILYACTHIHO; TOMTYIICHBI(]
AKTUYECKUEOLLINOKUB

coJepkaHuupedepaTanIHIPUOTBETCHAOMOTHUTEIBHBIEBOIIPOCHI;BOBPEM
A3alUTBI OTCYTCTBYCTBLIBO.
«HeynoieTBo | Tema pedepara HE PackphITa, oOHapyKHUBaeTCs
PHUTEIBHO | CYIIECTBEHHOCHENOHUMAHUETPOOIEMBI.
Tematuka pedepaToB BBIIACTCS MPETIOIaBaTeNIeM B KOHIIE CEMUHAPCKOTO 3aHSATHSI.

KpuTepuu oueHK 3HAHUM CTYJE€HTOB HA 3a4yeTe

3auer — (hopmMa MPOBEPKU 3HAHUI, YMEHUN U HABBIKOB, IPUOOPETEHHBIX 00YUAIOITMMHUCS
B TIpoIlecce YCBOCHHs YYeOHOTO MarepHala JIEKIMOHHBIX, MPAKTHYECKUX H CEMHHAPCKUX
3aHATUH 10 TUCIHILIHHE.

3auer MOXET MpPOBOAUTHCS B (opMe YCTHOro ompoca WIM TIO BOMpoOcaMm, C
npeBapUTeNbHON OArOTOBKOM Wi 6e3 MOATOTOBKH, 110 YCMOTPEHHIO MPENOAaBaTEs.

Bomnpockl yTBepxkmaroTcs Ha 3aceqaHuHM Kadeapbl W IOAMUCHIBAIOTCS 3aBEAYIOIIAM
kadenpoit. IlpemogaBaTens MOXKET MPOCTABHTH 3a4eT O€3 ompoca WM COOECeOBaHUS TeM
CTYICHTaM, KOTOPbIE aKTHBHO YYaCTBOBAJIM B CEMUHAPCKUX 3aHSATHUSIX.

Hannune oOummx mpencTaBIeHUH O MECTE aJbIICKUX S3BIKOB CPEIOH JPYTUX S3BIKOB
KaBkaza. YMeHHe 4TeHHsI TPOCTOr0 TEKCTa Ha aJIbITeCKOM SI3BIKE C HCITOJTb30BAaHHEM CIIOBApSI.

«3a4YTeHO0» - BBICTABIISIETCS TPU YCIOBUH, €CIH CTYJIEHT MOKA3bIBACT XOPOLINE 3HAHUS
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W3YYCHHOTO Y4eOHOTO MaTepuala; caMOCTOSTENbHO, IOTUYHO W MOCIEI0BATEIFHO U3JIaraeT u
WHTEPIPETUPYET MaTepralbl YI€OHOTO Kypca; MOJHOCTHI0O PACKPBIBACT CMBICI MPEIIaracMoro
BOMPOCA; BJIQICET OCHOBHHIMU TEPMUHAMHU M TMOHSATHUSMH HM3YUYEHHOTO Kypca; MOKa3bIBaeT
YMEHHUE MEePEI0KUTh TEOPETUUCCKUE 3HAHUS Ha TIPEATOoIaraeMblii TPAaKTUUECKUHN OTIBIT.

«He 3auTeHO» - BBICTABISICTCS TPHU HATWYUHM CEPHbE3HBIX YIYIICHUH B Mpoiecce
W3JIOKEHUsT Y4eOHOro Marepuaina; B cliydae OTCYTCTBUS 3HAHUW OCHOBHBIX TOHSATHH U
OTIPEJICNICHUI Kypca WU MPHUCYTCTBUU OOJBIIOTO KOJIMYECTBA OMIMOOK MPU HWHTEPIpETalun
OCHOBHBIX OMPENENICHUM; €CIIM CTYJICHT IMOKa3bIBAET 3HAUMTEIbHBIC 3aTPYIHCHUS MPHU OTBETE
Ha TPEIJI0KEHHBIE OCHOBHBIC M JIOMOJHUTEIBHBIC BOMPOCHI; IPH YCIOBUHU OTCYTCTBHUSI OTBETA
Ha OCHOBHOM U JOMOJHUTEIbHBIN BOMPOCHI.

Kputepun orieHKH 3HaHUI CTYJEHTOB IPHU MPOBECHIH TECTUPOBAHUS

OueHka «OTJMYHO» BBICTABISCTCS NPH YCIOBUM IMPABHJIBHOTO OTBETA CTYACHTAa HE
McHee ueM 85% TeCTOBBIX 3aJaHUM;

OueHka «XOpoII0» BBHICTABISACTCS MPH YCIOBHU TMPABHJIBHOTO OTBETA CTYICHTA HE
MeHee ueM 70% TeCTOBBIX 3aIaHUM;

OueHka «yIoBJEeTBOPUTEIbHO» BBICTABISETCS IPH YCJIOBHUHU IPABHJIHBHOTO OTBETA
CTyZeHTa He MeHee - 51%; .

OueHka «HeyJI0BJIEeTBOPUTEIBLHO» - BHICTABIISICTCS MPU YCIOBUU MPABUILHOTO OTBETA
cTyzneHTa meHee yeM Ha 50% TecTOBbIX 3aJaHuM.

8. Yueb6HO-MeTOAMUYeCKOEe M HH(POpPMALMOHHOE 0O0ecTieYeHHe U C UM ILTHHBI
8.1. OcHOoBHas JUTEpaTypa

1. Topenos, A.A. KoHulenimu COBpEMEHHOTO €CTeCTBO3HAHMS: yueOHoe nocodue / A.A.
I'openos. - Mocksa: FOpaiit, 2012. - 347 ¢

2. CanoxwuH, A.Il. KoHuenun coBpeMEHHOTO eCTeCTBO3HaHUs: yueOHoe nocodue / A.Il.
CagmoxwuH. - Mocka: KHOPYC, 2012. - 408 ¢

8.2. JlonoJiHMTEIbLHAS JIUTEPATYypa

3. Ocrtposckuii, 3.B. KoHuenmum coBpeMeHHOT0 €CTECTBO3HAHUS [ DJIIEKTPOHHBIN pecypc]:
yuebHoe mocodue / D.B. OctpoBckuii. - M.: By3osckuii yaueonuk: MTHOPA-M, 2019. -
141. - 9BC «Znanium.comy - Pexxum nocryma:
http://znanium.com/catalog/product/914011

4. benkun, [1.H. Konuenuuu cCOBpeMEHHOT0 €CTECTBO3HAHMS [ DJIEKTPOHHBIN pecypc]:
yuebnoe nocoo6ue / I1.H. benkun, C.}O. lllagpun. - Capatos: By3oBckoe o0pa3oBanue,
2019. - 144 c. - OBC «IPRbooks» - Pexum gocrymna:
http://www.iprbookshop.ru/79758.html

5. Tynunos, B.®. Konueniuu coBpeMeHHOTO €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc]:
yuebnuk / B.®. Tynunos, K.B. Tynunos. - M.: lamxkos u K, 2018. - 484 c. - ObC
«Znanium.comy - Pexxum noctyma: http://znanium.com/catalog/product/414982

6. Humutpuesn, A. [I. CoBpeMeHHbIE KOHIIEMIIUN €CTECTBO3HAHUS [ DTIEKTPOHHBIN pecypc]:
yuebHoe mocooue / A. JI. Iumurtpues, J{. A. Jumutpues. - CapatoB: By3oBckoe
obpazoBanue, 2018. - 154 c. - ObC «IPRbooks» - Pexxum moctyma:
http://www.iprbookshop.ru/74960.html

7. CapoxuH, A. I1. KoHllenumu coBpeMEHHOT0 €CTECTBO3HAHUS [ DJEKTPOHHBIN pecypc]:
y4eOHUK IS CTYJICHTOB BY30B, 00 YYaIOIINXCS 0 TYMAaHUTAPHBIM CIIEIUATBHOCTAM U
CIIeNUATLHOCTSAM dKoHOMUKH U yrpasienus / A. I1. Cagoxun. - M.: OHUTU-JTAHA,
2017. - 446 c. - OBC «IPRbooks» - Pexxum nocryna:
http://www.iprbookshop.ru/83035.html
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8. bonpgapes, B. I1. Konneniuu coBpeMEHHOT0O €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc]:
yueOnuk / B.I1. Bongapes. - MockBa: Ansha-M: MHDOPA-M, 2016. - 512 ¢. - ObC
«Znanium.comy - Pexxum nocryna: http://znanium.com/bookread2.php?book=548217

9. Powmanos, B.I1. KoHuenuuu coBpeMeHHOT0 €CTECTBO3HAHMS [ DIEKTPOHHBINA pecypc]:
npaktukyM / B.I1. Pomanos. - M.: By3osckuii yueonuk: THOPA-M, 2015. - 128 c. -
9BC «Znanium.comy - Pexxum nocryma:
http://znanium.com/catalog.php?bookinfo=474514

10. Py3zaBun, I'.11. Konuenuuu COBpEMEHHOT0 €CTECTBO3HAHUS [ DJIIEKTPOHHBIN pecypc]:
yuebnuk / I.W. Py3aBun. - M.: Uadpa-M, 2014. - 271 c. - OBC «Znanium.com» - Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=454162

11. PazymoB, B.A. Konneniuu coBpeMeHHOT0 €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc]:
yaeOnoe nocobue / B.A. Pazymos. - M.: UHOPA-M, 2015. - 352 c. - ObC
«Znanium.comy - Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=448654

8.3.MHpopManMOHHO-Te1eKOMMYHUKAIINOHHBIE pecypchl ceTH « AHTepHET)

- Obpazosarenbubiii mopran ®I'BOY BO «MITY»[Onektponnsiit pecypc]: Pexum
noctyma: https://mkgtu.ru/

- Odunmanshsiii caiit [IpaBurenscrBa Poccuiickoit @enepanuu. [DIeKTPOHHBINH pecypc]:
Pexxum moctyma: http:// www.government.ru

- HMudopmanmonno-npaBoBoit moptan «l'apanT» [OnekTpoHHBIH pecypc]: Pexum
nocrtyna: http:// www.garant.ru/

- Hayunas osnexktponHas Oubnuoreka www.eLIBRARY.RU - Pexum pgoctyna:
http://elibrary.ru/
- ONEKTPOHHBIN Karajaor O6ubnoTeKH — Pexum J0CTyTa:

//http://lib.mketu.ru:8004/catalog/fol2;
- Emunoe oxHO [noctyma K oOpa3oBaTenbHBIM pecypcam: Pexum moctyma:
http://window.edu.ru/
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9. MeroauvecKkue YKa3aHUs Il 00y4al0IIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOTYJIs)
VY4eOHo-MeToAnYECKHe MaTepHabl 1o Jiekimsam auciminabl b.1.B.0O/1.7 KoHneniyu coBpeMeHHOr0 €CTECTBO3HAHUS

Paznen/Tema MeTtobl Croco6bi(¢p | CpencrBa DopMUpPYEMBIEKOMITETEHIIUU
CYKa3aHMEMOCHOBHBIX yU€OHBIX3JIEMEHTOB oOy4eHus OpPMBI) oOy4eHus
(MM TaKTUYCCKUX CAUHUIY) oOydeHus
1 2 3 4 5

Tema 1. Bsegenue. EcrecTBO3HaAaHHE B cHCTeMe Jlexuus WU3Yy4YEHUEHO | yCTHasAped | - CIOCOOHOCTh KCIOJIb30BaTh
KYJbTYPBbI. BOTOy4eOHO | b OCHOBBI  (punocopckux 3HAHUU 1A

[Ipenmer, nens u 3amaun KCE. [lpenmernoe copepkanue romarepuan dbopmMupoBaHHS MHPOBO33PEHUECKOMN
KCE. a no3unnu (OK-1);

['ymanuTapHas KynbTypa H €€ poJib B CTaHOBJICHUU - CIIOCOOHOCTh TMPHUMEHSTh 3HAHUS
JUYHOCTH 4YesnoBeka. Crieruguka €CTeCTBEHHO — HAYYHOU H MaTeMaTHKH, (PU3MKH, €CTECTBO3HAHMA,
TYMaHUTapHON KYJIBTYpPbI: METOJbI U MPEIMET UCCIIEJOBAHMUS. XUMUUM ~ MaTepuaioBeIeHUs, TEOPUH
[Ipobnema «ABYX KyJIbTyp», €€ TEHE3UC U COBPEMEHHOE yIpaBICHUS u UH(POPMALIMOHHBIE
cocrosinue. COnmkeHue U B3auMONIPOHUKHOBEHHE JIBYX THIIOB TEXHOJIOTHH B MHHOBAIIMOHHOM
KyJIbTyp. CUMEHTH3M U aHTUCLIMEHTHU3M. nesirenbHOCTH (OITK-7).

Tema2. UcTopus ecTeCTBO3HAHMS. Jlexuuu- VU3Yy4YEHUEHO | yCTHasAped | - CIIOCOOHOCTh KCIOJIb30BaTh
ConumanbHble MPEANOCHUIKA BO3HUKHOBEHHMS W Pa3BUTHS Oecenpl, BOrOy4eOHO | b OCHOBBI  (punocopckux 3HAHUU  IJIs
€CTECTBO3HAHMSI. AHTHYHAS HaTypdunocopus U | MTHTEPaKTUBHBI | TOMaTepual dbopMupoBaHus MHPOBO33PEHYECKOM
€CTECTBOUCIIBITATENILCTBOCPEAHUX  BEKOB. Hayka  osmoxu € METOJIbI a nozuiun (OK-1);

Bospoxnenus. IlepBasg nayuynas peomouusi. Hayka Hosoro oOy4eHus - CIIOCOOHOCTh TPUMEHSTh 3HAHUS
BpeMeHM. Btopas Hayunas peBomtouusa. CTaHOBJIEHHE (Mo3roBOi MaTeMaTHKH, (PU3MKH, €CTeCTBO3HAHMA,
MEXaHHCTUYECKOM  KapTHUHBI  MuUpa U Quiocodpuu HITYPM), XUMUUM ~ MaTepuaioBeNeHUs, TEOPUH
MEXAHUCTUYECKOTO IETEPMUHU3MA. TECTUPOBAHUE yIpaBICHUS u UH(POPMALIMOHHBIE
[TepBbIii Tanm mepuoaa 3peyioil KIacCHUeCKOW HayKu (Hadasio TEXHOJOTUH B MHHOBAIMOHHOM

XVIII — mnauano XIX BekoB). Kpuszuc wmexannyeckoi
napagurmbl. TpeTess HayuyHas peBoiiouus. CTaHOBJIEHHE H
pa3BuTHE HekJaccuyeckoi ¢usuku. [lanopama cCOBpEeMEHHOTO
€CTeCTBO3HAHMS. TEHIEHIUMU U TEPCHEKTUBBl Pa3BUTHUS
€CTECTBO3HAHMSI.

3aKOHOMEPHOCTH pa3BUTUA Hayku. KoHuenuws napagurm
T.KyHa.

nestensHocTH (OITK-7).
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Tema 3. Hayunblii MeToO. Jlexuun- WU3Yy4YEHUEHO | yCTHasped | - CIIOCOOHOCTh HCTOJIb30BaTh
Hayunbiii meron u ero axcuoMmbl. Kpurepun HaydHOCTH. Oecenpl, BOrOy4eOHO | b OCHOBBI  (punocopckux 3HAHUU  IJIs
Komnonentsl HayuHo#l nesrenbHOCTH. CTpyKTypa HAYYHOIO | MHTEPAKTHBHBI | TOMaTepHai dbopMupoBaHus MHPOBO33PEHYECKOM
METO/1a [TO3HAHUS. € METO/IbI a no3unnu (OK-1);
YPOBHU €CTECTBEHHO — HAyYHOTO MO3HAHUS (IMIUPUUYECKUH, oOyueHus - CHOCOOHOCTh MPHUMEHSTh 3HAHUS
TEOPETHUUECKUH, TPUKITATHON). (MO3TOBOIA MaTeMaTHKHU, (U3UKH, €CTECTBO3HAHMSI,
MeTopl Hay4YHOTO TTO3HAHMS (BCeoOIIre, O0IIeHaAYy HBIE, HITYpM), XUMUUWA ~ MaTEPHAIIOBEJICHUS, TCOPUHU
KOHKPETHO — HAay4YHBIE). TECTUPOBAHUE yIIpaBICHUS " uH(pOpMaIMOHHBIS
TEXHOJIOTHHI B MHHOBAIIMOHHOM
nestensHocTH (OITK-7).
Tema 4. CucTeMHasi OpraHu3anusi NPUPOABL. Jlexuns- U3YYEHHUEHO | YCTHasIpeu | - CIIOCOOHOCTh HCIIOJIb30BATh
CTpyKTypHbIe YPOBHHM OPTraHHU3aIUM MATEePHH BU3yallu3alys, | BOrOy4yeOHO | b OCHOBbI  (unmocodCKkUx 3HAHUM Ui
Knaccudpukanust cucrem m ux xapakrepuctuka. [lopsmok u | Keiic-meTron | romarepuan dbopmupoBaHus MHUPOBO33pEHYECKON
oecniopsiiok B npupoje. [lonsarue xaoca. Heoqno3nauyHoCTh M a no3unmu (OK-1);
JMAJICKTHYECKOE E€IUHCTBO KAaTErOPUH «IIOPSAIOK» M «Xaocy. - CIIOCOOHOCTh TPUMEHSTh 3HAHMSA
CTpyKTypHBIE YpOBHU OpraHM3allud MaTepUU: MHKPOMUD, MaTeMaTUKH, (U3UKH, €CTECTBO3HAHMSI,
MaKpOMHUP, METaMHUDP. XUMUUM ~ MaTepUaroBEICHUS, TEOPUHU
yIpaBIeHUS u uH(pOpMallMOHHbIE
TEXHOJIOTHH B WHHOBAIIMOHHOM
nesitenbHocTH (OITK-7).
Tema 5. Muxkpomup u makpomup. Pusnyeckas KapTHHA Jlexuus- U3Yy4YEHUEHO | yCTHasAped | - CIIOCOOHOCTh HCIIOJIb30BAaTh
Mupa BU3yalM3aus, | BOroy4eOHo | b OCHOBBI ~ (DMIIOCOPCKUX 3HAHWM IS
KBanToBass ~MexaHWKa H  CTAHOBJICHHE COBPEMEHHBIX | KeHC-METOa | romarepual dbopmupoBaHus MHUPOBO33pEHYECKON
npeacTaBieHuit o  Mukpomupe. CoOBpeMEHHass  TeopHs a nosunmu (OK-1);

AJIEMEHTApHbBIX YaCTHII.
KopnyckynspHas W KOHTHHyaJlbHash KOHLIETIMHM OIHMCAHUS
[PUPOABL. B3anmonencrsue: ONMU3KOICHCTBHE u
NAJILHOJIEVCTBUE. JnHaMudeckue u CTaTUCTUYECKUE
3aKOHOMEPHOCTH B Tpupoje. JuanekTuka HEoOXOIUMOro H
CIIy4ailHOTO B HHTEPIPETALUU SIBICHUN TPUPOIBI.

- CIIOCOOHOCTh TIPUMEHSITh 3HAHUS
MaTeMaTHuKH, (U3UKHA, €CTECTBO3HAHMS,

XUMUUUA ~ MaTEpHUAIIOBEJICHUS, TEOPUU
yIpaBIeHUS u uH(pOpMallMOHHbIE
TEXHOJIOTHH B WHHOBAIIMOHHOM

nesitensHocTH (OITK-7).
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Tema 6. Meramup. ACTpOHOMHYECKAsI KAPTHHA MHpa. Crnaiig-nekuus | ”3y4eHUEHO | yCTHasped | - CIIOCOOHOCTH HCIOJIb30BaTh

KocMmonornueckue MOJIENH Bcenennoti. Teopun BOrOy4eOHO | b OCHOBBI  (punocopckux 3HAHUU 1A

IIPOMCXOXKICHUST TalakTUK W 3Be3A. lIpoucxoxneHne u romarepuan dbopMupoBaHus MHPOBO33PEHUYECKOU

crpykrypa ConHeuHoit cucrembl. [eorpaduueckne u a nosuiuu (OK-1);

reoJOru4ecKre 00010YKN 3eMITH. - CIOCOOHOCTh TMPHUMEHSTh 3HAHUS
MaTeMaTHKH, (PU3MKH, €CTECTBO3HAHMA,
XUMUHAHA  MaTEpHAIOBEJCHUSA, TEOPUU
YIPaBJICHUS u UH(POPMALIMOHHbIE
TEXHOJIOTHH B WHHOBAIIMOHHOMN
nestensHocTH (OITK-7).

Tema 7. IlpocTpancTBo u Bpemsi. CummeTpusi. Crnaig-nekuust | ”3y4eHUEHO | yCTHasped | - CIIOCOOHOCTh KCIOJIb30BaTh

Konuenuuu II-B. Tomonornueckne M METPOJIOrHYECKHE BOTOy4eOHO | b OCHOBBI  (punocopckux 3HAHUU  IJIs

CBOMCTBA MPOCTpaHCTBAa U BpeMeHU. DopmMBI IpOCTpaHCTBA U romarepuan dbopMupoBaHus MHPOBO33PEHUYECKON

BpeMeHH (OHMOJoruYeckasi, MCUXOJOTHYECKas, COIMATbHAas). a no3unnu (OK-1);

KoHuenuuu npocTpaHCTBa M BPEMEHM B aHTHUYHOM Hayke, B - CHOCOOHOCTh MPHUMEHSTh 3HAHUS

busuke n. Hrrotona. Teopuu OTHOCHUTEIBHOCTH MaTeMaTHKHU, (U3UKH, €CTECTBO3HAHMSI,

A.DUHIITEHA. XHMHUU  MaTEepUATIOBENICHUS, TEOPUH
YIPaBJICHUS u UH(POPMALIMOHHBIE
TEXHOJIOTHH B WHHOBAIIMOHHOMN
nestensHocTH (OITK-7).

Tema 8. XuMuYecKHE CHCTEMBI. Cnaij-nexuus, | U3y4eHHEHO | yCTHaspeu | - CIOCOOHOCTh HCIOJIb30BATh

KonnenryanpHble CHUCTEMbl XMMHMU (y4€HHE O COCTaBe, O | MMHTAIMOHHOC | BOoroy4yeOHO | b OCHOBBI  (punocopckux 3HAHUH 1A

CTPYKType, O KaTaim3e, O XHUMHYECKOW »HBoMOIMUA ¢ | MOACTHPOBAHUC | romarepuan dbopmMupoBaHUs MHPOBO33PEHUECKOU

ouorenese). PeaknronHas crtocoOHOCTH BEIIIECTB. a no3urun (OK-1);

OCHOBHBIE TEOPUU U 3AKOHBI XUMUHU. - CHOCOOHOCTh TMPHUMEHSTh 3HAHUS

ATOMHO — MOJIEKYJIsSIpHasi TEOpHs, TEOpUs BAJIEHTHOCTH MaTeMaTHKH, (PU3HKH, €CTECTBO3HAHMA,

Kekyie, Teopust xumuueckoro crpoeHust byrieposa. XUMUWAHA  MaTEpHAIOBEJCHUSA, TEOPUU

[lepuonnueckuii 3akon /[.M1. Menaeneesa, 3akoH ABoraapo, yIIpaBICHUS u UH(POPMALIMOHHBIE

3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX OTHOLIEHUH, TEXHOJIOTHH B WHHOBAIIMOHHOMN

3aKOH COXpaHEHHUs Macchl BeUecTB, 3akoH Baut- ['odda, nesirenbHocTH (OIIK-7).

3akoH ['ecce u ap.

Tema 9.buosiornyeckne CHCTEMBI. [IpoGnemuast | M3ydyeHUEHO | yCTHasiped | - CIIOCOOHOCTH HCIIOJIB30BATh

Teopun npoucxoxaeHuss Ku3HM. Teopun  3BOIOIUHU JICKLIHS BOTOy4eOHO | b OCHOBbI  (unocodCKUX 3HAHUM JuId
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OpraHHYECKON MaTepuu. roMarepuan dbopMupoBaHus MHPOBO33PEHYECKOM
CBolicTBa 1 YpPOBHU OpraHU3aluM )KUBON MaTepuH. a nosuiuu (OK-1);

[TpuHIMIIBI BOCIIPOM3BOJCTBA JKUBBIX OpraHu3MoB. OCHOBHBIE - CHOCOOHOCTh MPHUMEHSTh 3HAHUS
MOHSITHSIT WM 3aKOHBl TEHETUKU. 3aKOHBI  MeHnens. MaTeMaTHKH, (U3UKH, €CTECTBO3HAHMSI,
XpoMocoMHas Teopus HaclieacTBeHHocTH T. Moprana. XHMHUU ~ MaTEepUATIOBENICHUS, TEOPUH
3abosieBaHus, CBS3aHHBIE C HACIEICTBEHHOCTHIO. yIpaBICHUS " uH(pOpMaIMOHHBIS
YenoBek. EauHCTBO  OMOJIOTMYECKOM W COLIMAIILHOH TEXHOJIOTUH B MHHOBAIIMOHHOU
CYILHOCTEH. nesteapHoctu (OITK-7).

[IpoGnembl aHTpomoreHe3a. buosormdeckoe u conuaibHOE

coJiepKaHue B UCTOPUUECKOM Pa3BUTUU YEJIOBEKA.

OcHoBHbIE KOHIIENINH (PU3HOJIOTHH YeTOBEKa.

IloBeneHue u BbICHIas HEpPBHAs AEATEIBLHOCTb. MoO3r, pasyM,

noBegeHue. Co3nanue. TBopuecTBo. PaboTocmocoOHOCTH.

[Mapancuxonorus. OcoOEHHOCTH TICUXOJOTHH MYXYHH H

JKEHIIUH. brosTuka.

OcHOBHbIE TIOHSATUS W 3aKOHBl 3kosioruu. [lomynsiuu.

Coo0mrecTBa. DKOCHUCTEMBL. buornueckne W aOHMOTHUYECKHE

dakTopbl Ccpenpl. DKOIOTHYECKHUE TUpaMubl. [IpUHIUIIBI

YCTOMYMBOCTH 3KOCUCTEM.

I'moGasibHBIE HKOJIOTHYECKUE TPOOIIEMBI YEJIOBEUECTBA.

VYuenue o 6uocepe. Hoocdepa.

Tema 10.KoHnenuusi caMopa3BUTHA U CAMOOPTraHU3ANNH Jlexuus- M3YYEHUEHO | YCTHaspeu | - CIOCOOHOCTH HCII0JIb30BaTh
MaTepuu. BU3yalM3aus, | BOrOy4eOHO | b OCHOBBI  (OMIOCOPCKUX 3HAHWM IS
OBOJIOIMOHHBI M CHUHEPreTHYECKHd  TOIXOAbl K | OOCYXKIEHHE | roMaTepuan dbopMupoBaHUS MHUPOBO33PEHUECKOU
MPOUCXOXKICHUIO MPUPOTHBIX CUCTEM. NOKJIAJIOB. a nosunmu (OK-1);

OcCHOBHBIE BUJIBI SBOJIIOIHH: KOCMO(DU3HUECKAsl, XUMHIECKas,
Ouosjoruyeckasi,  INCUXOJOTMYecKas,  conuainbHas.  Ux
cooTHouieHue. [IpuHIUN yHHUBEPCATBHOTO 3BOJIOLMOHU3MA.
OT TepMOAMHAMUKHM 3aKpPBITBIX CHCTEM K CHHEPIeTHKE.
Camoopranuszanus B KMBOM W  HEXUBOM  MpPHUPOJE.
HeobpartumocTs (cTpena BpeMeHn).

Cunepreruyeckasi KOHIEIIUs CaMOOPraHU3alMKU TPUPOJIHBIX
CHCTEM, €€ OCHOBHBIE ITOHATHUS: SHTPONHMS, HETIHTPOIIHS U

- CIOCOOHOCTh TIPUMEHSITh 3HAHUS
MaTeMaTuKH, (U3UKHA, €CTECTBO3HAHMS,

XUMUUUA ~ MaTEpHAJIOBEJICHUSA, TEOpPUU
yIpaBiIeHUS u uH(pOpMallMOHHbIE
TEXHOJIOTHH B WHHOBAIIMOHHOM

nesitensHocTH (OITK-7).
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nHpopmarus, Xxaoc 1 OupypKaIuu, CKauki U KaTacTpoQHl,
¢dpakranbHble sBneHus. Mepapxus npoueccoB pazputus. Luki
pa3BuUTHs. 3BEHO Pa3BUTHUS KaK €IUHUIIA €T0 PUTMHUYHOCTH,
BKITIOYAIOIIAs 3BOJTIOIMOHHYIO U KaTaCTPOPUIECKYIO (ha3bl.
CBs13b SHTpONHH, HH(OPMALIUU U YPAaBHEHHSI PA3BUTHSIL.

Tema 11.3akmouenue. Hayka u Oyayuiee yejioBe4ecTBa.
Dxosnoruueckas KynbTypa. [ltaneTapHoe MBIILUICHUE.
Ha myTtu x nenocTHoM KyJbType.

Jlexus-
BU3YyaJu3alus

U3YYCHUEHO
BOrOy4eOHO
roMarepuan
a

yCTHasipeu
b

- CIIOCOOHOCTH UCIOJIb30BaTh
OCHOBBI ~ (DWIIOCOPCKUX 3HAHUM IS
dbopmupoBaHus MHUPOBO33PEHUYECKOM

nosunnu (OK-1);

- CHOCOGHOCTB IMPUMCHATH 3HAHUA
MaTeMaTHKH, (PU3MKH, €CTeCTBO3HAHMS,
XUMHUHUHN MaTCpruaJIOBCACHUA, TCOpHUUN
yIIpaBJICHUS " UH(POPMAIIMOHHBIC
TEXHOJIOTUHU B HHHOBaHHOHHOﬁ
nesitenbHocTH (OITK-7).
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KpaTtkue TeopeTnyeckne MaTepualibl 0 KAa:KI0i TeMe IMCHUUILTHHBI
«KoHIIeNIHHA COBPEMEHHOI0 €CTECTBO3HAHMUS»

Tema 1. BBenenne. EcrecTBo3HaHMe B cHCTeMe KYJbTYPbI

OcHOBHasi 1LelNb E€CTECTBEHHOHAyYHOM KYJIbTYpbl - H3YYEHHE 3aKOHOMEPHOCTEW
OKpyXxaromero ¢usnueckoro Mupa. VMcToku ecTecTBEHHOHAyYHOM KYNbTYpbl M €€ aJUTHBHOE
pa3BUTHE.

['ymMaHuTapHas KyabTypa - UCCIIEIOBAaHUE PA3IMYHbBIX CTOPOH "KU3HU YEJIOBEUYECKOro ayxa'.
Ponb rymanuTapHOi KyJIbTYphl B CTAHOBJIEHHH JIMYHOCTH YesnoBeka. OCHOBHBIE TP c(hepbl CTAHOB-
JIeHUsI TyXOBHOM JKU3HM YENIOBEKa - MPOM3BEICHUS MCKYCCTBA, PEIMTHO3HAs KyJbTypa M oOliee
rYMaHUTapHOE HAay4dHOE 3HaHWe. | 'ymMaHWTapHas KylbTypa U €€ pOjb B OOBSCHEHUH YEIOBEKY
CMBICJIa M HA3HAUCHHUS €TO CYIIECTBOBAHHS B 3TOM MHpe. LIeHHOCTh BEUHBIX UII€aNoB I'yMaHUTAPHOM
KYJIBTYpBI.

HcTounrky mpoTUBOPEYH €CTECTBEHHOHAYYHOM U TYMAHUTAPHOM KYJIBTYp Y UX B3aUMHBIN
AQHTaroHW3M B HCTOPUH 4esoBedyecTBa. [Ipobnema "aByX KyabTyp" ¥ MPUOPUTET TyXOBHOM I'yMaHU-
TapHOM KyJIbTYpPhI B HACTOSIILIEE BPEMSL.

Tema2. UcTopus ecTeCTBO3HAHUS

Heonurryeckast peBOIOLMS B HICTOPUM YETIOBEUECTBA; MEPEX0] K OCEITIOMY 00pasy *KH3HH.
3apoxkaenve nuBwM3anuid B Ilepennelt A3un; CTpOUTENBCTBO TMEPBBIX YKPEIUICHHBIX MOCEICHUMN
ropozckoro tuna (Mepuxon). IlosBieHne nepBbIX HaydHbIX 00OOIICHUH - 3aBUCHMOCTH MOTOJTHBIX
SIBJIEHUI OT aCTPOHOMHYECKUX.

DopMUpOBaHHE NEPBBIX HAYYHBIX 3HAHUH - aCTPOHOMUH, TEOMETPUH, CUETA, TNCHMEHHOCTH.

[llymepckas muBuiamM3anus, nepBble mard Hayku. Hayka B JlpeBHem Bauione.
Hayka B JIpeBaeM Erumnre.

3070TOi1  mepuojJ, rpedeckol  Hayku. [lOMBITKM  TpEeYeCKMX  YYEHBIX  OTKPBITh
(dyHIaMeHTaIbHBIE 3aKOHBI IPUPO/Ib], BHUKHYTH B IEPBOHAYAIBHYIO IIPUPOY BELIEH.

Hayka B JlpeBHem Kwutae. Ycnexu B acCTpOHOMHMM M MAaT€MaTHKE KUTAMCKUX YYEHBIX.
KpynHeiinme noctrkeHus, NpUIIeAIIIE B HAYKY M IPakTUKY 13 Kuras.

Hayka B Xapanmnckoii nuBrim3anuu u B Jpesueit uauu.

Hayka B /IpeBHem Pume. PasBurue npakrtudeckux 3HaHui B JlpeBHeM Pume: apXuTeKTypesl,
WHXEHEPHOTO JIeNIa, CEJIbCKOr0 XO3sCTBa, ropucnpyaeHmu. ['eonentpudeckas cuctema Kiapmus
[Ironemes.

Hayxka B EBpone B nepuon CpenHeBekoBbs. MIHKBU3MIMSA 1 3acToil Hayku B EBporie.

Pa3BuTne apabckoit Hayku B niepuon CpenHeBeKkoBbs. [lepeBos TpyaoB IPEKOB U ETHIITSH Ha
apabckuit si3bIK. KpyrmHeiime gocTmkeHnst apadCKol HayKH B 001aCTH MaTeMaTHKH, aCTPOHOMHUH 1
MEIULIMHBIL.

Onoxa Bospoxnenus u ['ymanusma B EBpone. Mnen H. Kysanckoro o 6eckoHeuHOCTH
MHUpOB U renuoueHtpudeckas cuctema H. Konepuuka. Teneckon [Mamuneo 'anuies 1 MUKpOCKOIL.
Hauano kauroneuaranus (M. I'yren6epr).

Hayunas pesommonns XVII-XVIII Bexos.

Pa3zpaboTka MaTeMaTW4ecKMX OCHOB KJIACCMUECKOM MEXaHWKHM M TEOpPUH TpaBUTALUH
Ncaakom Hproronom. Koneny XVIII Beka - mpoMmbllUIEHHAs PEBOJIOLMSA U PE3KMH POCT 4HUCiIa
M300peTeHMIA M HAyYHBIX OTKPBITHI.

Hayka B XIX Beke. Atommuctuueckas teopust Jl. /lanpToHa, 3BomounoHHas teopus Y.
JlapBrHa, OCHOBHBIE 3aKOHBI HACIEACTBEHHOCTH I'. MeHpens, TeopHs 31MEKTPOMArHUTHOIO MO
Makcaera, nepuoauueckas cucrema anneMeHToB 1. Menaeneesa u ap.

Kpusuc B ¢usuke konma XIX m Hagama XX Beka. PokmeHue yHHUBEpCATbHBIX TEOPHIA:
TEOpHUsi OTHOCHUTENbHOCTH A. DifHIuTeliHa, KBaHTOBas Teopust B. IeitsenOepra m ap. Hayuwo-
TEXHUYECKass peBOMOIMA XX BEKa, SKCIOHEHIMALHBIA POCT HAYYHBIX JOCTHKEHUN B XX BEKe.
DKoJOruuecKuii 1 eMorpaduecKuii KpU3KC YeJI0BeYeCcTBa.
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Conepxanve ecTecTBO3HAaHUA Kak Haykd. COOTHOIIEHME OCHOBHBIX pa3/iesioB
ecTecTBO3HaHMS. [IpOMCXOXKIEHNE €CTECTBO3HAHUS W €r0 B3aMMOCBS3bh C (DU3UKOH, XUMHEH,
Omosorueil 1 MaTeMaTHKOM.

OcHOBHbIE ~ CTaAuM T[O3HAHUS MPUPOIBL:  HaTypuiocodckas, aHaIUTHUECKas,
CHUHTETHYECKas, UHTerpajbHO-1u(epeHnnanbaas craaum.

Harypdunocodckas cragms ecrectBo3Hanus - a0 XIII-XV BekoB, HepacuieHEHHOE
MpelCcTaBIeHHEe 00 OKpYyXKallleM MHpe Kak IeioM 00bekTe. be3pasnenbHoe TrocmoiCTBO
METOI0B HAOJIIOIECHUS.

Ananutuueckas ctaausi ecrectBo3HaHus - ¢ XV-XVI BekoB, pacuiieHeHHE SIBJICHUM
IPUPOJIBI, BbIIETICHHE YaCTHOCTEH, BOSHUKHOBEHUE (DU3MKHU, XUMHUH, OMOJIOTHH U Ipyrux Oonee
YaCTHBIX HayK. OCHOBHBIE JOCTH)KEHHUS B W3YUYEHUU NPUPOABI MOSBWIMCH B 3TOT MEPUOJL.
HemnpepsiBHast nuddepeHnmanys Hayk, npeoOjagaHue SMIUPUYECKUX 3HAHUN  HaJ
TEOPETUUYECKUMU, HCCIEIOBAaHUE MPEIMETOB, a HE IMPOILIECCOB, PACCMOTPEHUE MPUPOMBI B
CTaTUKE, BHE 3BOJIIOLINH.

Cunrernueckasi cTaiusi €CTECTBO3HaHMS - C cepeauHbl XIX Beka, Bocco3mgaHue
LEJIOCTHOM KAapTHUHBI MPUPOABI, IPU COXPAHEHUM MPOBEICHUS AHATUTUYECKUX HCCIEIOBAaHUM,
MOSIBJICHHE O0OOIIAIOIINX TEOpUH, MOCTPOCHHWE THUMOTETUKO-ACTYKTUBHBIX KOHCTPYKIIHIA,
BO3HUKHOBEHHE [TPOMEXKYTOUHBIX, KOMIUIEKCHBIX HAYK.

NuTerpanpao-muddepeHimanbHas cTaaus eCTECTBO3HAHUS - BTOopas mojioBuHa XX Beka,
000CHOBaHHME NTPHUHLHUIUATLHON II€JIOCTHOCTH €CTECTBO3HAHUS, BO3SHMKHOBEHHE CHUCTEMHOIO
ecTecTBO3HaHMS. PoxJeHue yHUBEpCAIbHBIX TEOPUH WM KOHIENIUN, BBIBOJSALIUX BCE
pazHoOOpa3ue MPUPOAHBIX SBICHUA W3 OIJHOTO WM HECKOJbKHUX OO0IIEeTeOpeTHYECKUX
MPUHIIAIIOB: O0IIasi TEOpPHs OTHOCUTEIBHOCTH, MAaKpO-MHUKpOCHUMMETpuH BceneHHOH, Teopuun
CaMOPA3BUTHSI OTKPBITBIX CUCTEM U JP.

OcHOBHBIE BETBU €CTECTBO3HAHUS: (DU3HUKA, XUMUSI, OMOJIOTHS, ICUXOJIOTHSI.

Bo3HUKHOBEHHE CMEXHBIX AUCHUIUIMH - (U3MYECKON XUMHUU, OHMOXUMHH U (PU3UKO-
XUMHUYECKON OMOJIOTHH KaK BO3MOXKHBIE IYTH CUHTE3a U UHTETPAIINH HAYK.

[TaHOpama 1 TEHIEHIIMY Pa3BUTHS COBPEMEHHOIO €CTECTBO3HAHHS.

OCHOBHBIE TIOJICHCTEMBI HAYKH - €CTECTBEHHBIE, OOIIECTBEHHBIE M TexHUYecKue. OTCyTCTBUE
PE3KUX IpaHel MeXly HayKaMH B HACTOsIIee BpeMsl. MeXMCIUILUTMHAPHBIE KOMIUIEKCHBIE HAyYHbIE
uccnenoBanud. [loacucTtemMbl HaykKM O OTHOIIEHMIO K mpakTuke. (DyHIaMeHTalbHbIE HAyKH,
W3y4aloIlMe OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHsI MAaTEpUU U CO3HAHUS, U MPAKTUYECKUE HAYKH,
MPUMEHSIIOIINE JOCTHKEHHS (PyHIaMEHTATLHBIX HAyK Ha MPAKTHKE.

OCHOBHBIE ypPOBHM MWCCIEIOBAaHHWS M OpPraHW3alMU 3HAHUSA - OSMIMPUYECKHA U
TeopeTHyecknid. B3aumooTHOIIeHMEe STUX ypoBHeH B wuctopuum Hayku. [Ipeobnamanue
SMITMPUYECKOrO 3HaHWs 10 Hadana XX Beka. Omnpenenstonias pojib TEOPETUYECKOTO YPOBHS
HAy4YHOTO MO3HAHMS B COBPEMEHHYIO 310XYy. KauecTBeHHOE M3MEHEHHE SMITUPUIYECKOTO YPOBHS HA
OCHOBaHHMH HOBBIX TEOPETUYECKUX KOHCTPYKLIUH.

Hayunass meTonmonorusi u ee TecHash B3aUMOCBs3b ¢ (puiocodueit no nHavama XX Beka.
Pa3paboTka COOCTBEHHBIX METOIOIOTUIECKUX CPEICTB HAYKOM XX BEKa.

Ponb Hayku B mporpecce uenoBeuecTBa. BeromorarenbHast poiib HAyKH 10 OTHOIICHUIO K
MPOU3BOACTBY A0 KoHIAa XIX Beka. Onepexaroniee pa3BUTHE HAYKH MO OTHOILLIEHHUIO K IPOU3BOCTBY
- B XX CTOJIETHH.

Hayuno-texanueckass peBomonusi XX BeKa U MOPOXKICHHBIE €0 CIHUEHTUCTCKUE U
TEXHOKPATUIECKUE TEOPUH Pa3BUTHsI 0OIIecTBa. AHTHUCIIMEHTH3M. Kpusuc crimeHTn3Ma B KoHIe XX
BEKa.

3aKOHOMEPHOCTH Pa3BUTHsI eCTeCTBO3HAHMS. HenpepbIBHO-AMCKPETHBIN XapakTep pa3BUTHUS
ecrecTBO3HaHUA. CKauKOOOpa3HbBIN XOA pPa3BUTHS HAYKU IPH PELICHUU aKTYalbHBIX MPOOJIEM.
[MpuHIMNMaTEHOE pa3NBOCHHE KAKIOM M3 HAyYHBIX NpoOJIeM, KaKk OTPaKCHUE TMPUHIIUIIA
HETIOJTHOTHI COOTBETCTBYIOIIUX TeopHii (Teopema ['enemnst). Y coBepIieHCTBOBaHNE TIEPBOHAYATIBHOM
€IMHOM TEOpUM KaK peHICHHE aJbTEPHATUBHBIX PAaBHOMNPABHBIX HAUYaL
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OauH u3 QyHIaMEHTAJIbHBIX NPUHIMIIOB €CTECTBO3HAHUS — MPUHIMII COOTBETCTBUS:
mo0asi HOBasl TEOpHs, MpEeTEHAyoIIass Ha OoJjiee TIyOOKOe OMHMCAaHWE PEaTbHOCTH, YeM CTapas
TEOpHsl, JOJKHA BKJIFOYATh IIOCIIEIHIOK KaK IIPEIEIIbHBIN CIIyYau.

Tema 3. HayuHnblii MmeTox

OOm1enornyeckie MeTOAbl - MPUEMbl U METOJIbI MCCIIEIOBAHUS, MPUCYIIHE KaK HAyYHOMY,
TaK U OOBIZICHHOMY MO3HAHHIO B 1efioM. OOBEKTHBHAS MIPEANIOCHIIKA TO3HABATENILHBIX OIEPAIUii -
CTPYKTYPHOCTh MaTepHalIbHbIX 00BeKTOB. Hambonee yHUBepcaibHbIE 3J€MEHTapHbIE MPUEMBI
MO3HAHMS: aHaIM3 M CUHTE3. YacTHbIE OOINENIOrHYecKre METOJbl TO3HAHUS: a0CTparupoBaHUE U
000011IeHNe; MHIYKLUS U IeIyKIIWs, aHATIOTUsl, TOMOJIOTHS U MOZEIUPOBAHUE.

Haydnple MeTOABl SMIHMPHYECKOTO YPOBHS HCCIEIOBaHWS: HAONIOACHNE, OIMCAHWE,
U3MepeHHe, CpaBHEHHE, IKCIIEPUMEHT.

Hayunble MeTOOpl  TEOPETMUECKOTO  HCCIIENOBAHUS:  SMIMpPUYECKoe  000OIIeHue,
bopmanuzanys. AKCHOMaTHYECKHI METOJ] IIOCTPOEHHsI TEOPUH: ColepKaTeibHasi, popMaabHas U
dbopman3oBaHHbIe aKCHOMATHKH. [locTpoeHHe Hay4dHBIX TEOpUMl METOIOM BOCXOXKACHUS OT
abCTPaKTHOTO K KOHKPETHOMY.

OmbIT KaK KpUTEpUid MCTUHHOCTH PAaHHUX (IO DHHINTEHHA) €CTeCTBEHHOHAYYHBIX TEOPHUH.
Cosanme (heHOMEHOTOTHIECKUX TEOPH HAa OCHOBAHUHU AMITUPHUECKUX 00001IeHuH, T.¢ "cHu3y" —
oTorbITa "BBEPX" - K TEOPHH.

[ToctpoeHue COBpPEMEHHBIX TEOPUM HAa OCHOBAHHMHU "allPHOPHOrO MNpUHIMIA" - OT
SUHIITEHHOBCKOTO "0011ero hopmansHoOro npuHImna" k reopun. Co3nanue TeopeTHIeCcKOro 3HAHUS -
OT CHUCTEMBI TMIIOTE3 K OINBITHOM MpPOBEPKE, T.€. "'CBEPXY" MO OTHOLIEHUIO K AMIIMPUYECKUM JTaHHBIM.
['unoreTuko-neIyKTUBHAS CUCTEMA - CUCTEMa TUIOTE3 C UEPAPXUUECKUM CTpOeHHEM. JlemyKTuBHOE
pa3BepThIBAHUE TEOPHUHU U €€ OMbITHAS MpoBepka. KOHKYpeHIIMs THIOTETHUKO-IeTyKTUBHBIX CUCTEM U
HCCJIeIOBATENBCKUX MTPOTPAMM.

Tema 4. CucremHasi OpraHu3anusi NPUPOIbI.

CTpyKTypHbIe YPOBHH OPraHU3allUM MaTEePUH

CucremHbIi B3rIIs17] HA TPUPOAY. OCHOBHBIE TIOJIOKEHUS TEOPUU CHCTEM.

Wcropust pa3BuTHs CUCTEMHBIX B3IJIs110B. Puitocodckue MOHATHS YacTH U LIEIOTO.

[pemectBeHHuKn Teopuu cucteM. CooTHomeHne yacti U nenoro. Llemoe Gosbine, yem
cymma yacter. CekpeT UEIOCTHOCTH - B3aMMOCBSI3b U B3aUMO/ICHCTBHE SJIEMEHTOB.

JIBa HanOosee oOMMX METO/a UCCIEIOBAHUS CHCTEM. |- METON 3aKIFO4aeTCsl B MCCIICIOBAHII
BCEX BO3MOMKHBIX CHCTEM - 300JIOTMUECKUX, (PU3MONOTMYECKUX M T.H., @ 3aTEM JIEJIAIOTCS BBIBOJIBI O
HaOJF0JTAaeMBIX 3aKOHOMEPHOCTSIX. ITO SMITUPUKO-UHTYUTHUBHBIN METOJI. 2-if METOJI - PacCMaTpUBaET
MHOKECTBO BCEX CHCTEM U MOTOM COKpAIAIOT 3TO MHOKECTBO JI0 0oJiee pallOHAIBHBIX MPEJIEIIOB.
DTOT METOJ, UMEET MPOTHUBOMOIOKHBIA XOJI PacCyKICHUI MO CPAaBHEHUIO C MEPBBIM METOJOM H
MO>KHO €T0 Ha3BaTh JACTyKTUBHOW Teopren chucteM. Ko BTopoMy METOTy OTHOCUTCSI M KUCCIIEIOBATEIbCKUI
NPUHIIAII - "YepHBINA UMK QYHKIMOHATIBHBIE CBSI3U BHYTPU YEPHOTO AIIMKA MOKHO YCTAaHOBUTH Ha
OCHOBaHHMH BBIBOJIOB U3 Pe3y/IbTaTOB HAOJIOIEHUM, IPOBE/ICHHBIX U3BHE.

Teopus cucreM - BaXXKHEUIINM METOAOJIOIMYECKHUM ITPUEM B Pa3IMUHBIX HAYKaX.

CucremHocts sBiieHUH AeiictButenbHOcTH. OOmmas Teopus cucrem JI. beprananddu u ee
OCHOBHBIE ITOJIOKEHHUS. MHOro0o0Opasue MOHATHS «CUCTEMAa.

Cucrema - ecTh KOMITIEKC DJIEMEHTOB, Haxo smmxcst Bo Bzaumoeiictsun.(JI. bepramanddmn).

Cucrema - yHOpsIIOYCHHBIC B3aUMOJICHCTBYIOIHE W B3aMMO3aBHCHUMBIC KOMIIOHEHTEI,
oOpazyroriue enuHoe 1esoe (CroBaps Ya0cTepa).

OCHOBHBIC WHBApUAHTHBIE (TIOCTOSHHO TIOBTOPSIOIIMECS) 3HAYCHUS TEPMHHA «CHCTEMay
(UccnenoBanmst o oO1ieid Teopuu cucteM, 1969):

1) cucrema mpencraBisier COOOH IENOCTHBIM KOMITIEKC B3aUMOCBSI3aHHBIX JJIEMEHTOB; 2)
OoHa oOpa3yeT 0co00oe €IWHCTBO CO Cpeloid; 3) Kak MpaBwiio, JroOas HccieayeMas chcTemMa
MPE/ICTaBIsIET COOOM DJIEMEHT CHUCTEMBI OoJiee BBICOKOTO  TIOpsAKa; 4) SJIEMEeHTHI JH000i
UCCIIEyeMOM CHCTEMbI, B CBOIO Ouepe/b, OOBIYHO BBICTYMAIOT KaK CHCTEMbl 0Oojiee HH3KOrO
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nopsiaka. TpeTuii U 4eTBepThIN MPU3HAKK O3HAYAIOT UEPAPXUUECCKUIN IIPUHLIUII OPTraHU3aLUU CUCTEM.
OCHOBHBIE KOMITOHEHTBI CHUCTEM: AJIEMEHTBI, B3aUMOCBSI3H JJIEMEHTOB, MOBTOPSIOLIAECS CIIOCOOBI
CBSI3U - CTPYKTYpa CUCTEMBI.

ONEeMEHT - HEepa3IOoXKUMBIA Jajiee NpU JAaHHOM CIOCOO€ PAcCMOTPEHHs KOMIIOHEHT
CJIO’KHBIX PEIMETOB, SIBJIEHUH, IPOLIECCOB.

CrtpykTypa - 3T0 OTHOCUTEIHHO YCTOWYHMBBIN CITOCOO CBS3H DJIEMEHTOB B CHCTEME.

IIpy ncnonb30BaHMM B HAYKE CUCTEMHBIX IPEICTABICHUM, XOJ HCCIECAOBAaHUM HMIET OT
LIEJIOTO K YACTSIM.

Bakneiimas 3amaua obmieil reopun cucteM (o bepramandgu): HaxoxIeHHe rOMOJIOTUH U
UCKIIOUeHrEe aHanorumi. CTylmeHM ONUCAHUs SBJICHUM: aAHAJIOTWMHM, JIOTUYECKHUE TI'OMOJIOTHH,
COOCTBEHHO OOBSICHEHHE SIBJICHHS - TIOCTpOeHUE MoieN. Ha OCHOBE HaliIEeHHBIX TOMOJIOTHI MOYKHO
CTPOMTh MOJIENH, NMPU3BAHHBIE WCKIIIOYATh AyOJMpOBAHHWE HAy4HOH pPabOThl B Pa3HBIX HayKax.
Co31aeT BO3MOKHOCTh SKOHOMHHU CHJI, CPEICTB M BpeMeHH. OO11ast Teopusi CHCTEM - 3TO paboyast
TUIIOTE€3a M3y4aeMOro SIBJICHUS, HAa OCHOBAaHMM KOTOPOW CO3MAeTCA TEOPETUYECKash MOJEIIb,
OOBSCHSIONIAS U MPEACKA3BIBAIOIIAS €Ile HE UCCIICI0BAHHBIC SBICHUS M YIIPABJICHUS UMU.

WneanbHoe M3ydeHHE KaKOro-M0O YpOBHS CHCTEMBI BKIIOYAET U3Y4YEHHME TPEXUWICHHOMN
UEpapXUH: CUCTEMBI, MOJCUCTEMBbl (COCEAHUM HIDKHUN YpPOBEHb) W HAJICHCTEMBbI (CIIEMYFOIIHIA
BEPXHUH YPOBEHB).

Hepapxuyeckiue CHUCTEMbI ObICTpee BO3HHKAIOT W3 COCTABIAIONIMX MX 4YacTei, ueMm
HeNepapX1UUYECKUe CUCTEMBI, OHU TaKKe 00JIee MIIACTUYHBI B OTHOLIEHUHN K HAPYILLIEHUSIM.

[Ipumepsl nMepapxu4yecKoro Inopsaka cucreM. Mepapxusi cucreM B HEXHUBOH IIPUPOAE:
CHCTEMBI JIEMEHTAPHBIX YaCTHIl - aTOMBI - MOJIEKYJIBL. . .. .. - Meraranaktuka. Mepapxus cucrem B
KHMBOM MaTEpHU: MOJIEKYJISIPHBIC CUCTEMbI OEITKOB U HYKJICHHOBBIX KHCIIOT - KJIIETOUHBIE CUCTEMBI
... OpPraHu3M -...- Ouocdepa. Mepapxus COLMaNbHBIX BHUIOB MaTE€pUH: CEMbsl - KOJUIEKTHB
roCyJapcTBO-...~4EJI0BEYECTBO.

Cucrema MOXXET OBITh MOHATA KAk II€J0€ JIMIIb B CONOCTaBJICHUH C €€ OKPYKEHUEM
cpenoil. OTKpBITEIE U 3aMKHYTBIE CHUCTEMBI (3aKpbIThIE U M30JIMpOBaHHbIE). OTKpbITasg cUCcTEMA
CHUCTEeMa, KOoTopasi OOMEHHMBAETCS CO CpPEION PHEpPrueil W/Wiu BEemecTBOM. B 3akphITOil crucTeme
IPOUCXOAUT OOMEH TOJIBKO SHEpruel, oOOMeHa BeIecTBOM HeT. M3ommpoBaHHasi CHCTEMa 3aKpbITa
JUIsl OOMEHa, KaK BEIIECTBOM, TaK U SHEpPrUei.

OTKpbITBIE CHCTEMBI M TOMEOCTa3UC (CIIOCOOHOCTh K YCTOWYHMBOMY PaBHOBECHOMY
coctosiHuio). CamoOperyssiiusi OTKPBITBIX CHCTEM - CHCTEMBbI C OOpaTHOM CBs3bIO (TIETJICH
yIIpaBJIEHHs); TTOJIOKUTENbHAS M OTpHUIIATeIbHass oOpaTHasi CBA3b. Perymsmus Tuma romeocrasuca
WM OOpaTHOM CBSI3M IIMPOKO TMPEACTABICHBI B 3PEJIOM OpraHu3Me, 3KocucTemax, Ouocdepe.
[Hevicteue npunnuna Jlelllarense - bpayHa B OTKpBITBIX CHCTEMax: IPU BHELIHEM BO3ICHCTBUM,
BBIBOJIALIEM CHCTEMY M3 COCTOSIHUSL YCTOMYMBOIO PaBHOBECHs, 3TO PABHOBECHE CMELIAETCA B TOM
HaIpaBJICHUH, TIPH KOTOPOM 3(P(EKT BHELTHETO BO3ICHCTBHS OCIA0JIAETCSL.

[TpOTHBOIMOIOKHOCTE CBOMCTB OTKPBITHIX M 3aMKHYTBIX CHUCTEM. 3aMKHYTHIE CHCTEMBI -
TEHACHLIMS IEPEX0a OT YIOPSIOUEHHOTO COCTOSHUSA K Xa0cCYy.

Pa3BuTHE OTKPBITBIX CHCTEM - NIEPEXOA OT MEHEE OPraHW30BaHHBIX YPOBHEH K 00see BEICOKUM
YPOBHSIM OpraHu3alvu.

CHCTEMHOCTb OKpYXKAIOIIETO MHUPA M BBIACICHUE YPOBHEH OpPraHU3alUd MaTEpHAIBHOIO
Mupa. MUKpO-, Makpo- ¥ MEraMupBbl.

Tema S. Mukpomup u makpomup. Pusnyeckass KapTHHa MUpa

KBanTtoBast Teopus cTpoeHuss aroma. Baxueiimme 3akoHbl W OpuHLMINBL [IpuHIMI
HeomnpezeneHHocty (B. TeifsenOepra), oTpaskaromuii JBOWCTBEHHOCTh KOPITYCKYJISIPHO-BOJIHOBOM
npuponbl yactuil. [Ipuniun momomautensHocTH H. Bopa. [MpuHnmm cyneprno3uimu (TpUHITHIT
HAJIOXKECHUS ).

MukpomMup. OJNEMEHTApHBIE YAaCTHLBI M HX KBAHTOBO-KOPIYCKYJSIDHAs CYHIHOCTb.
Crpoenue sipa - maHeTapHas Mmojens O. Pezepdopna. OcHOBHBIE YaCTUIIBI MUKPOMUPA - TIPOTOH,
UIEKTPOH, HEUTPOH, (POTOH. YacTUIBl M AHTUYACTULIBL. XapaKTepHas 0COOCHHOCTh JIEMEHTAPHBIX
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YaCcTHIl - yHUBEpCAbHAs B3aWMOIIPEBPAIIAEMOCTh YacTHUI], JHUOO CaMOMPOW3BOJILHO, JHOO B
MpoIecce CTOMKHOBEHUs. OOIIee YMCII0O OTKPHITBIX YaCTHIl BMECTE C aHTUYacTHIIaMu - okojio 300.
CraOwibHble 4YacTUIIB: (POTOH, IIEKTPOHHOE W MIOOHHOE HEHUTPHHO, DJEKTPOH, MPOTOH M MX
aHTUyacTullbl. OCTarabHbIE YaCTUIBI CAMOIIPOU3BOJIBLHO PACcHaIaloTCs.

UYeTbIpe N3BECTHBIX HA CErOHS YPOBHEN MepapXU¥ MUKPOMMpPA: MOJIEKYJIAPHBINA, aTOMHBIH,
HYKJIOHHBIM ¥ KBapKOBbIU. [IpenmnonaraeMoe Hamm4me nsToro ypoBHsL.

Knaccudukarysi sIeMEeHTapHBIX YacTUIl TMPOM3BOAUTCA TO TUNaM (QyHIaAMEHTaIbHBIX
B3aMMOJICUCTBUIN, B KOTOPHIX OHHM YYacTBYIOT M Ha OCHOBAaHMM 3aKOHOB COXpaHEHHUS psla
¢m3nueckux BenuuuH. OTAENbHYIO Tpynmy cocraBisger ¢GoToH. /[Ie Oonblime Tpymmbl
JJIEMEHTApPHBIX YaCTHUI[ BKJIIOYAIOT AaHAPOHbI M JIEITOHBL. AHAPOHBI YYacCTBYIOT BO BCEX
(dyHIaMEHTATBHBIX B3aUMOJCHCTBUSIX. JIENTOHBI - YacTUIBl, HA KOTOpPBHIE IEUCTBYIOT TOJBKO
AIIEKTPOMAarHUTHBIE U C1a0ble CUJIBIL.

AHIPOHBI IENATCS HA 1B Kacca: OapuOHbBI M ME30HBI.

CrpykTypHBIe CyOBEIMHHIIBI OAPUOHOB U ME30HOB - KBapKU. Mojenb KBapKOB a/IeKBATHO
OMMCHIBACT aHJPOHBL. [IpUHIMIIMANBHOE CBOMCTBO BEIIECTBA HA 3TOM YpPOBHE MHKpOMHpA -
HEBO3MOKHOCTb CYILIECTBOBAHUS KBAPKOB BHE aH/IPOHOB.

KopmyckynsipHO-BOIHOBOM TyalTi3M (IBOMCTBEHHOCTh) YacTul] MUKpomupa. OTkpbiTue Jlyn
ne bpoitnem nyann3Ma BOJHOBBIX M KOPITYCKYJSIPHBIX CBOMCTB Ul J1IO0OTO BHJA MAaTepuu.
CrenoBarenbHO, Kiaccuueckas gusnka, (pU3MKa MaKpoMHpa - YaCTHBIM, NMpeAeNbHbIN ciydai
bu3uKu MUKpOoMUpa (IPUHIIAIT COOTBETCTBHUSA).

OcHOBHbIE BHIBl B3aUMOACHUCTBUI (CHJI) B MaTepUalbHOM MHUpE: TpaBUTALUS,
ANIeKTpOMarHeTusM, ciaboe U cuibHoe. VX yHHMBEpCaJbHOCTh M 3aBHCUMOCTb OT PACCTOSHUSL:
ommskopericTBre, nanpbHoaelcTBue. Teopun Bemukoro O6wenunenus: (TBO) -31neKTpoMarHUTHOTO
1 CJ1a0b0Tr0; TIOTBITKA OOBEIMHNUTD AIEKTPOCIA00€ U CUITBHOE B3aMO/ICHCTBHSI.

[lepeHocunky CWII: CHUJIBHOTO (TJIFOOHBI), AIIEKTPOMArHUTHOTO (QoTOHBI), craaboro
(BeKTOpHBIE O030HBI), TPABUTAITMOHHOTO (TPABUTOHBI - THIIOTETUYHO).

[Tonsite ¢usmueckoro Bakyyma. Bakyym Kkak ocoboe COCTOSIHUE MaTepuH, Kak
MarepuaibHas cpeza.

KagectBeHHOE MHOTOOOpa3me Bakyyma. BakyyM - ClO)KHasi CHCTEMa, MOKET HAXOIUTHCS B
Pa3HBIX COCTOSIHUSX, CIIOCOOEH U3MEHSAThCS ITPU U3MEHEHHNH yciioBuil. PoxkaeHue B Bakyyme BUPTY-
aNbHBIX YacTHll. Bakyym comepkur B cebe BO3MOXKHOCTH CYIIECTBOBAHHUS BceX (HOpM YacTHIL.
Poxxnenune »sneMEHTapHbIX 4YacTWIl TPH B3aMMOJICHCTBMM BakyymMa C BellecTBOM. Da3oBbie
nepexopl BaKyyMa M OOpa3oBaHHWE YacTUI] W SHEpPrud. J[MHaMuueckas CYIIHOCTh BaKyyma -
BaKHEHIIIEE TOCTIKEHHUE COBpeMEHHOW (pu3uku. Bakyym - sKuBasi MycToTa, B MYyJIbCAIIMA KOTOPOM
OepyT Havyano OECKOHEYHbIE PUTMBI POXKICHUI 1 pa3pyIICHUH.

Tema 6. Meramup. AcTpoHOMHU4YeCKasi KApTHHA MHpa.

Opomonus Beenennoit. Ot apxandecknx MU(GOB KOCMOTEHEe3a K €IMHBIM TEOPUSIM BCETO
cymero. KpeatuBHas poib (U3MUECKOTO BaKyyma. DTambl SBOJIONUU Topsiuell BcenmeHHOI,
HEOJIHO3HAYHOCTh CLIEHAPUS U AHTPOITHBIN TPUHIIUII.

Teopun NpoUCXOXKAEHUS U IBOJIIOLIUU T'alaKTUK, 3Be3], IutaHeT. Ctpykrypa ConHeuHoM
CUCTEMBI.

3emiIs Kak IUIaHeTa, €€ OTINYMSl OT APYrUX IJIaHET 36MHOM IpymnIbl. XUMUUYECKUN COCTaB
3emun. MarautHoe nosie 3emiti. BHyTpeHHee cTpoenue 3emid (SIpo BHYTPEHHEE W BHEITHEE,
MaHTHS, 3eMHas KOpa), METOJIbI HCCIIEIOBAHUS (CECMOPa3BEAKA).

Hcropust Teonmornyeckoro pa3BUTHUA 3eMiau: (opMupoBaHHE TPOTO — 3eMId U3
IUTaHeTe3UMale, e€ TpaBUTALIMOHHOE C)XaTue, pa3orpeB M Havaino auddepeHmmanum.
DBOJTIONHS 36MHOW KOPBI: TEKTOHUKA JTUTOC(HEPHBIX IUIUT, €€ MBIKYIIHE cuibl. Bo3pact 3emin,
METO/IbI €r0 OLIEHKHU (PaJMOMETPHSI 3eMHBIX TOPHBIX ITOPOJ M METEOPHUTOB).

['eorpaduyeckas o6om0uKa 3eMIIH.

Bo3nukHoBeHne okeaHoB U atMocdepsl. ATMocdepa 3emin: e€ cTpykTypa (Tpornocdepa,
ctparocepa, noHocdepa) u xumudeckuii coctas. L{upkysiius atmocdeps! U KIIMMat 3eMIIu.
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I'uapocdepa. Jlutochepa kak abMoTHUECKask OCHOBA JKMU3HU. DKOJOTMYECKHe (YHKIHUU
JAUTOC(EPBL: pecypcHast, FeoAMHAMUYECKas,[eOXUMUYECKasl.

CoiicTBa reorpaduyeckoil 0007104KkH 3eMiau. 3aKOHOMEPHOCTH CTPOCHUS U Pa3BUTHS:
LIEJIOCTHOCTh, PUTMUYHOCTb, 30HAJIBHOCTb.

Tema 7. IlpocTpancTBo U Bpemsi. CummeTpus.

OcHOBHBIE MpeIeNbHO 00IIMEe, AIPUOPHBIE CBOMCTBAa MAaTEPHHU - IPOCTPAHCTBO U BPEMSL.

[IpoctpanctBo - xapakTtepucthka AU epeHIMPOBaHHOCTH, CTPYKTYPUPOBAHHOCTH
marepun. OO1IMe CBOICTBA MPOCTPAHCTBA - €r0 MPOTSHKEHHOCTh, CTPYKTYPHOCTb, COCYIIIECTBOBAaHHUE
Y B3aMMO/ICHCTBHUE JIEMEHTOB B PA3JINYHBIX MATEPUATIBHBIX CHCTEMAX.

OCHOBHBIE TOIOJIOTHYECKHE CBOWCTBA MPOCTPAHCTBA: HEMPEPHIBHOCTh (KOHTUHYAIBHOCTH ),
Pa3sMEPHOCTB - PeaTbHOE MPOCTPAHCTBO TPEXMEPHO, CBSI3HOCTb - PEATbHOE MPOCTPAHCTBO COCTOMT M3
MHOJKECTBA CBSI3aHHBIX KYCKOB, OPUEHTUPYEMOCTb.

B mpoctpaHcTBE NpOsBISETCS €IMHCTBO IMPEPBIBHOCTU U HEMPEPBIBHOCTH. [IpephIBHOCTH
OTHOCHUTEJIbHA U TIPOSIBIISIETCS HAa KOHKPETHBIX MAaTEpUATbHBIX TeJlaX, MMEIOLIUX OIpeeSICHHbIE
TPaHULIbI, MATEPUAIBHBIE MTOJIS1 M TPOCTPAHCTBEHHOE NIEPEMELIICHUE TEN - HEITPEPHIBHO.

C IpOTSKEHHOCTBIO IPOCTPAHCTBA CBSI3aHbI METPUYECKHE OTHOILIEHHS, BBIPAKAIOILUE
CTPYKTYpPY CBSI3M TIPOCTPAHCTBEHHBIX 3JIEMEHTOB. METpHUUYECKHE OTHOIICHUS OTPaXaroTCs B
Pa3IMYHbBIX THUIAX TEOMETPUU - €BKIIMIOBOIM U HEEBKIUOBOM.

Bpewms- xapakTepucTuka JBUKEHUS U PA3BUTHS MAaTEPUH.

OOmmas xapakTepUCTUKa BPEMEHH - JUTUTEIBHOCTh M CKOPOCTh Pa3BEpPThIBAHMS MPOLIECCOB,
UX PUTM U TEMIL.

Bpems 06:1a1aeT MHOTUMH TOTIOJIOTMUECKUME CBOMCTBAMU MIPOCTPAHCTBA: HETIPEPBHIBHOCTD,
CBSI3HOCTh, OPUEHTHPYEMOCTh. Bpems, B OTiIn4Ke OT MPOCTPAaHCTBA, HE TPEXMEPHO, & OJTHOMEPHO.

ObpatuMocTh BpeMeHU B "HBIOTOHOBCKHX 3akoHax'. MHBepcus (00paTHMOCTh) BpEMEHH B
(bu3MYEeCKUX TMpoleccax - YAOOHBI THOCEOJOTHUECKUN MPHUEM, HE UMEIOIINA PEaTbHON OCHOBBI.
Hanpumep, nake nBrKeHUe IUIAHET CO BPEMEHEM 3amezuisieTcs. MIHBepcHus BpeMeHN IPOTUBOPEUNT
MPUHLIAIYY TPUYUHHOCTH. UYpe3BbUAHO BAKHOM XapaKTEPUCTHKOW BPEMEHH SIBISIETCS €ro
HAIIPaBJIICHHOCTh OT HACTOSAIIEro K Oymaymemy. AcummeTpus BpemeHH. HeoOpaTtiuMocTb BpeMeHH -
CTpelia BpEMEHH.

Barmsinel apeBHHX (uniocooB Ha mpoOsieMy MPOCTPAHCTBA M BPEMEHM: CTAaTHUECKas
KapTuHa BeeneHnnoil, KoTopast spko BbIpayKE€Ha B CUCTEME aKCHOM U TEOPEM E€BKJTMI0BOM T€OMETPHH.

Cy6cTannyaibHble KOHLCMINH IPOCTPAHCTBA U BPEMEHHU.

Barsaasl HetoToHa Ha IpoCTpaHCTBO U BpeMsl, KOHLIEMIMS aOCOMIOTHOIO MPOCTPAHCTBA U
BPEMEHU: MPOCTPAHCTBO U BPEMsI OINPENENISAIOTCS KaK HEKOTOPBIE CaMOJOBJIECIOIINE CYIHOCTH,
CYIIECTBYIOIIIE BHE M HE3aBHCUMO OT MaTepHaJbHBIX 00BEKTOB. [IpocTpaHcTBO M BpeMsi 1O
Herotony - 310 apeHa wim cydcTpar, KOTOpble HE MEHSAIOTCSI OT TOTO, YTO MPOMCXOAUT Ha I B
HEM C MaTepuajbHBIMH TeldaMu. [IpocTpaHCTBO B  OIpPENETICHHBIX YCIOBUSX CIIOCOOHO
BO3/ICHCTBOBAaTh HAa MaTepuio, oOpaTHOE NEUCTBME MAaTepUU Ha IMPOCTPAHCTBO HCKIO4aercs. M.
HeioToH chopmynupoBan 3aKOHBI JIBIDKEHUS MaTepHAlIbHBIX TeJ: TeNla MPU JBHKEHUU MPOXOAST
IyTh B MPOCTPAHCTBE B TEUECHUH BPEMEHH, M TAKUM OOPa3OM IPOCTPAHCTBO CBS3aHO CO BPEMEHEM
4yepes3 CUCTEMY 3aKOHOB.

PensiionHble  KOHIIEMIMKM TPOCTpaHCTBA U BpeMeHH (JIeHOHMII U Ap.): MPOCTPaHCTBO U
BpEMS - 0COObIE OTHOIIEHUS MKy 00BEKTaMH U MPOLIECCAMU U BHE UX HE CYILIECTBYIOT.

WuepumanbHas cucrema oTcdeTa - CUCTeMa, B KOTOPOM Bce Tefa, BKIIIOYasi HaOIromaTes,
JIBIOKYTCSI pPABHOMEPHO.

PenstuBucTCKass peBOMIOLMS B IPEIACTaBICHMM O IPOCTPAHCTBE M BpeMmeHH. Kpusuc
MIPEICTAaBIICHUI O TIPOCTPaHCTBE U BpeMeHH B KoHIe XIX Beka. Teopus a¢gupa u a3¢upHOro Berpa,
omnbIT MaiikenscoHa-MopiH, TOKa3aBIIuii OTCYTCTBHE 3(DUPHOTO BETPA.

CriernanpHast (wactHast) Teopust otHocutenmbHOCTH CTO Diinmreiina (1905): B peanbHOM
(Hr3MIeCKOM MUpE IPOCTPAHCTBEHHBIE U BPEMEHHBIE HHTEPBAJIbI MEHSIOTCS IIPU TIEPEX0/Ie OT OTHOM
cucTteMbl orcuera K aApyroil. IlpexHss (usuka cuuTaer, 4yTO NPU HHEPLHUATBHOM JBHKEHUU
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MPOCTPAHCTBEHHBIE U BpEeMEHHBbIE HMHTEpBasibl He MeHstoTcs. CTO - moka3anio OorpaHu4eHHYIO
NPUMEHUMOCTb 3TOr0 3akoHa. IIpu NBHMKEHHSAX CO CKOPOCTSIMH, ONM3KUMH K CKOPOCTH CBETa,
W3MEHEHUsI TIPOCTPAHCTBEHHBIX M BPEMEHHBIX WHTEPBAJIOB CTAHOBSTCS 3aMeTHBL. [lpu yBenmmueHnn
OTHOCHUTEIBHOW CKOPOCTU [BIDKEHHMS CHUCTEMBbI OTCU€Ta IPOCTPAHCTBEHHBIE WHTEPBAIBI CO-
KpamlaroTcs, a BpEMEHHBbIE pacTsaruBatoTcs. [lapagokc ONHM3HENOB: CHEIHATBHAS —TEOPHS
OTHOCHUTEIILHOCTH TO3BOJISIET MYyTEHIECTBOBATh BO BPEMEHU - MPH JBIKEHUU B pakeTe MOYTHU CO
CKOPOCTBIO CBETA MPOUCXOUT 3aMEJICHUE BPEMEHH, TIO3TOMY OpaT-OJIM3HEIl TP BO3BPAIIICHUU HA
3emuTio cTa Mutajiie Opata Ha 3emiie.

[lonsiTie  egmHOrOo  mpocTpaHCTBa-BpeMeHH.  OOBEKT  oOnamaer  HEM3MEHHOM
MPOCTPAHCTBEHHO-BPEMEHHON TPOTSHKEHHOCThIO, a €€ MPOEKIUH Ha IPOCTPAHCTBO M BpeMs
MEHSIIOTCSI COOTBETCTBEHHO BEJIMYMHE OTHOCUTEIBbHOM CckopocTH. EnMHOE mpocTpaHCTBO-BpeMsi:
CBOMCTBA TaKOW YETHIPEXMEPHOMN CTPYKTYPHI BIIEPBbIC ObLIM paccMOTpeHbI I'. MuHkoBckuM - (3+1)-
MEpHOE MPOCTPAHCTBO MHHKOBCKOTO. DTO MPOCTPAHCTBO B MAaTEMAaTHYECKOM CMEBICIIE CIIOBa, HO
HEJTb351 OTCIOJIA 3aKIIFOYNUTh, YTO MPOCTPAHCTBO B JEHCTBUTEIHHOCTH YETHIPEXMEPHO WIIM YTO BpPEeMs
Ha caMOM JieJIe PO/ MPOCTpaHCTBa. Teopuss OTHOCUTENLHOCTH MPOCTO KOHCTATUPYET TOT (PakKT,
YTOCBOWCTBA MPOCTPAHCTBA U BPEMEHU TECHO MEPEIUIETAIOTCS, a TOCTPOUTH MOJETH KaKIOTO U3
HUX I10 OTACTBHOCTH HEBO3MOXKHO.

PeanbHoe mpocTpaHCTBO M BpeMsi, KaKJO€ B OTIEIbHOCTH BBICTYMAIOT KaK IPOEKIHU
€IMHOTO TPOCTPAHCTBA-BPEMEHH, Ha KOTOPHIE OHA TO-Pa3HOMY PaCHICTUISICTCS] B 3aBUCHMOCTH OT
xapakrepa JIBrkeHus Tea. OTaeneHne IpocTpaHCTBa OT BPEMEHH - abCTparupyroas cnocoOHOCTb
yenoBeueckoro mbiuieHus. CTO mokaszana, 94To B 3aBUCHMOCTH OT XapaKTepa JBHKEHHS CUCTEM
oTcYeTa JIPyr OTHOCHUTENILHO JIpyra MPOUCXOJUT Pa3InYHOE PaACILEIICHUE €JMHOTO MPOCTPAaHCTBA-
BpPEMEHH TaKUM 00pa3oM, YTO U3MEHEHHE OJTHOTO IMapaMeTpa KOMIICHCUPYET U3MEHEHUE JIPYToro.
CoBMecTHOE TPOCTPAHCTBO-BpeMsi oOcTaeTcsi HWHBapHaHToM (HemsmeHHbIM). CTO packpbpiia
BHYTPEHHIOIO CBSI3b M1y COOO0i MPOCTPAHCTBA U BPEMEHHU KaK (POPMBI OBITHS MaTEpHH.

I'paBuTaLMs ¥ UCKPUBJIEHUE IPOCTPAHCTBA-BPEMEHHU.

O6mass Teopust orHocutenbHOocTH OTO A. DifHmreiina (1915-1916) - reomerpus
MPOCTPAHCTBA-BPEMEHU OIPEAEIAETCS XapakTepoM IMOJsl TSATOTEHHs, KOTOpPOE B CBOI OYepenb
OTIPENIeNISICTCS] B3AUMHBIM PACIIONOKEHUEM TATOTEIOMIUX Macc. BOIM3H OONBIINX TATOTEIOMIUX Mace
MPOUCXOIUT UCKPUBJICHUE MPOCTPAHCTBA - €70 OTKIOHEHHE OT €BKJIU0BOM METPUKHU U 3aMEJICHHE
xofa BpeMmeHHU. [Ipu 3amaHuy T€OMETPUM MPOCTPAHCTBA-BPEMEHH TEM CaMbIM aBTOMATHUYECKH
3aJlaeTcsl XapakTep TMoJisl TATOTEHUS M HAaoOOpOT, 3aJaBas OINpENENeHHBIH XapakTep MoJis
TSATOTEHUS, PACTIONIOKEHHS TATOTEIONINX MacC OTHOCUTEIBHO IPYT APYyra, aBTOMATHYECKH 331aeTCsI
XapakTep IpOCTPaHCTBA-BPEMEHHU.

Pa3zBuTre Marepuum W TIOSBIEHHE HOBBIX (JOPM €€ ABIKCHHUS JOJDKHO COMPOBOXKIATHCS
TIOSIBJICHUEM KAUECTBEHHO CrieI(UIecknx (GOopM IMPOCTPAHCTBA U MHUpPA. TpH OCHOBHBIE CEpHI
MaTepHaIbHOTO MHpA: HEKUBAs MPUPOJA, KU3HB, OOIIECTBO, XapaKTEPU3YIOTCS CIEIM(DIYSCKUMU
MPOCTPAHCTBEHHO-BPEMEHHBIMU CTPYKTYpPaMH.

KauectBeHHOE MHOTOOOpa3re GopM MPOCTPaHCTBA-BPEMEHH.

JlanmpHeiiee pa3BUTHE CHENHMAIBHON (YaCTHOW) TEOPUH OTHOCUTEILHOCTH B KBAaHTOBOW
MEXaHUKE: B COBPEMEHHOW KBAHTOBOH TEOPUH IMPOCTPAHCTBY-BPEMEHHU OTBOIHUTCS IICHTPabHAsS
POJIb, @ BEIIECTBO PacCMaTpUBAETCs He OoJiee Kak BO3MYIIIEHHE 3TOM OCHOBHOM CTPYKTYPBI.

Kocmornormueckne TOATBEP)KACHUS OOIMICH TEOPHH OTHOCUTEIBHOCTH: OOBSICHEHHE
u3MeHeHus opouTel Mepkypust (mpumepHo Ha 40 B CTOJIETHE) IyTEM YyIila KpUBU3HBI IPOCTPAHCTBA-
BpeMeHU BOIM3U O0JbIoro MaccuBHOTO Tena (ColHIa), TpaBUTAIIMOHHOE KPACHOE CMEIICHUE ISt
CBeTa, WCKpUBJICHHUE Jyded cBera BOMM3u ConHia. YepHblE IBIPHI - MPOCTPAHCTBO-BPEMS IPU
KOJUIATICe, YepHBIC MBIPhI KAaK HCTOYHUK OHHepruu. CylIecTBOBaHHE METAaralaKTHUECKOTO
TOPHU30HTA, TJE€ CKOPOCTh paz0eraHus rajakTHK COIOCTaBUMa CO CKOPOCTBbIO CBETa, Ha TaKOM
TOPU30HTE BpeMsI Kak ObI OCTaHABIMBAETCS, HO CaM TOPU30HT OTHOCUTEJICH.

[IpocTpancTBO-BpeMs B Makpo - U Meramupe. B JokaiabHBIX 001acTsSX MakpoMupa, Koraa
MOYKHO a0CTparupoBaThCs OT UCKPUBIICHUS MTPOCTPAHCTBA-BPEMEHN BOJIM3U OOJBIIMX TATOTEIOMINX
Macc, IPOCTPAHCTBO-BPEMS XapaKTEPHU3yeTCsl €BKIIMI0BOM reoMerpueii. B macmrabax ["anaktuk u
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MeraraiakTuky CyIIECTBEHHYIO POJIb HAUMHAET UIpaTh KPUBU3HA IPOCTPAHCTBA-BPEMEHH, CBSA3aH-
Hasi C B3aMMOJCWCTBUEM TITOTEIOIIMX MAacCC, XapakTep KPUBU3HBI MPOCTPAHCTBA 3aBUCHUT OT
cpelHell TIOTHOCTM BellecTBa M mons. IIpu miotHoctu Gombine kputiueckoit (107 r/em?)
MPOCTPAHCTBO OyleT 3aMKHYTO, a BpeMsi HMMEET TOYKH, B KOTOphIX MerarajgakTuka MOKET
CKUMAThbCA JI0 CBEPXIUIOTHOIO COCTOSIHMS. B Takoil MaremMaTM4ecKOoW TOYKE Kak IUIOTHOCTh
BEIIIECTBA, TaK M KPWBU3HA MPOCTPAHCTBA JOJDKHBI CTaTh OecKOHEeUHbIMU (Oosbimmu). B coBpe-
MEHHO#1 00111eli TEOPUH OTHOCUTEIIFHOCTH 3Ta TOUYKA HAa3bIBACTCS CHUHTYIAPHOCTHIO0. CHHTYIISIPHOCTD
- 3TO HE 0OBEKT, a TO MECTO, I/Ie 3aKaHYUBACTCS JICHCTBHE U3BECTHBIX HaM (pr3nvecKux 3akoHOB. Ha-
JMYME HECKOJBKMX TAKUX BPEMEHHBIX TOUEK O3HAUYaeT, YT0 MeTrarajakThka MyJbCUPYeET, IEPEXOst
OT CTaJM PACLIMPEHNS K CTAJAUN CHKATHS.

IIpy mIOTHOCTH, MEHBIIEH KPUTUYECKOM, KpUBU3HA IIPOCTPAHCTBA COOTBETCTBYET
He3aMKHYyToW BceneHHoi, nmerorieil 0coOyro BpeMEHHYIO TOUKY, B KOTOPOW MporucXoauT bombioit
B3peiB 1 nanee HauMHAETCsl CTAAWs HEOIPAaHWYEHHOro paciupeHus. 1o coBpeMeHHBIM Hay4YHBIM
JAHHBIM, 0OJiee XapaKTEepPEeH BTOPOM ClIEHApWi 3BOJIIONNUK MeTaraiakTHKH - clieHapuii bosbimoro
B3psiBa u pacimpstonieiics BeeneHHoi.

buonornyeckoe mpoctpancTBo-BpemMs. OHO Kak Obl BIHMCAaHO B IPOCTPAHCTBO-BPEMSI
HEXXMBOU IIpUpobl. JleBass u npaBas acCUMMETpHsl B IpynnupoBkax atoMoB. B.M. Bepnanckwuii:
OTCYTCTBHE TOXKIECCTBEHHOCTH JIEBOTO W TIPABOrO, PE3KOE IMPOSBICHUE JIEBU3HBI OpraHU3alld
KHUBOTO - CBUAETEIHCTBO OCOOCHHOCTEH OHOJIOTMYECKOro IPOCTPAHCTBA. bHoIormueckoe
IIPOCTPAHCTBO - CIIOXKHAs KOMITO3MLMSL PA3IMYHBIX HEEBKIIMIOBBIX MPOCTPAHCTB OPraHW3MOB H
JOKAJIBHBIX EBKJIMIOBBIX IPOCTPAHCTB HEOPraHMYECKHX OOBEKTOB. bHomorndyeckne 4achl.
BuyTpenHee BpeMsi opraHu3Ma: B pHUTMax OHOJOIMYECKMX YacOB BHEIIHEE BpeMsi Kak Obl
CKUMAETCs, 3aTeM IPOUCXOJUT AKTHUBHBIM MEpeHOC Ha Oynyllee ATUX CIPECCOBAaHHBIX PHUTMOB,
MPOTEKIIIEro BHEIIHETO BpeMeHH. bronorinueckuii opraniu3m 0OrOHsET BpeMsl.

CoumnanpHoe  MpOCTPaHCTBO-BpeMs.  (DyHKIMOHAIBHOE  pacwieHEHHWE Ha  psj
MOJITPOCTPAHCTB, XapaKTep KOTOPBIX W B3aHMMOCBSA3b MCTOPUYECKUA MEHSIOTCS 10 MEPE Pa3BUTHS
obmectBa. [IpocTpaHcTBO HemocpeacTBEHHOro oburtanus. [IpocTpaHCTBO - 30HA IIOJOHOCHBIX
3emelb. O4esloBeYEHHOE U HEOUETI0BEUEHHOE POCTPAHCTBO.

IIpupona coOLMANBHOIO IPOCTPAHCTBA BKIIIOYACT: INPEIAMETHBIM MHUpP, KOTOPBIM YEIIOBEK
CO37IaeT U OOHOBISIET B CBOEH JNESTENbHOCTH, CaMOr0 YeJIOBEKa M €ro OTHOIIEHHE C APYrMMHU
JFOIBMH, COCTOSIHAE YEJIOBEYECKOTO CO3HAHMS, PETYIHUPYIOLIME €r0 JESTENbHOCTb. JTO €INHOE
CHUCTEMHOE IIEJIOE CYIIECTBYET NPHU B3aUMOJICHCTBUU COCTABJISIOLIMX €r0 4acTell - Mupa Beei
"BTOpON mpuponbl", MUpa UIEH U MHUpA YENOBEUECKUX OTHOIIEHHH. ColuanbHOE MPOCTPAHCTBO
uMeeT 0co0yI0 MPOCTPAHCTBEHHYIO apXUTEKTOHUKY, KOTOpasi HE CBOJUTCS TOJBKO K OTHOUICHUSM
MaTepHaAIIbHBIX BEILEH, a BKIIFOYAET UX OTHOLIEHHE K YETIOBEKY, Er0 COLIMAIIBHBIE CBSI3U U TE CMBICIIbI,
KOTOpBIC (PHMKCUPYIOTCSI B CUCTEME OOIIIECTBEHHO 3HAYMMBIX UJICH.

Cneuunduka cOUMAIBHOIO IMPOCTPAHCTBA TECHO CBS3aHA CO CHEIM(UKON COLUATBHOTO
BPEMEHHU, KOTOpas SBJSIETCS BHYTPEHHUM M BIHMCAaHO BO BpEMsl IPUPOIHBIX IPOLECCOB.
ConmanbHOe BpeMsi Ha paHHUX CTagusAX OOIIECTBEHHOrO pa3BUTUS 3amemsieHo. ColuanbHO-
UCTOPUYECKOE BPEMsI NPOXOAUT HEpaBHOMEpHO. (OHO YIUIOTHSETCA W YCKOPSETCS B XOZE
00IIIECTBEHHOTO pa3BUTHs. Pa3BuTHE YyeraoBeueckoro oOIIecTBa HAMHOTO YCKOPSIET BCE SBOJIOLH-
OHHBIE MPOLIECCHI, IPOUCXOIIUE Ha 3eMIIE.

Hcropust popmupoBanust oHATHA ""cumMerpus” B Hayke. OJJHOPOIHOCTb, COPa3MEPHOCTD,
IIPONOPLMOHAIBHOCTD, FAPMOHUSI.

@urocodckoe 3HaYEHHE NPHHIMIIOB CHMMETPUH Kak Haubornee oOmiast popma BBIPAKEHUS
JerepMUHM3MA. [IpUHIMI NPUYMHHOCTH HMMEET CUMMETPUYECKUM AaCHeKT: CUMMETpUSl NPUYMH
COXPAHSIETCSl B CAMMETPUU CIIECTBUH.

Hcnonb3oBanre moHATHA "CHUMMETpHs" B JBYX 3HAYEHMSIX: BO-TIEPBBIX, PABHOBECHE, BO-
BTOPBIX, HEUTO IPONOPIIMOHATIBHOE.

Cummetpusi 00BEKTOB M CUMMETPHSI 3aKOHOB ITPUPO/IBL.
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CummeTprst 00bEKTOB: 00BEKT SBISIETCS CHMMETPUYHBIM, €CJTH HaJI HUM MO>KHO MPOU3BECTH
HEKOTOpPbIE OMNEpaluy, B Pe3yJbTaTeKOTOPhIX OOBEKT OyAeT BHITJIAAETh TOYHO TaK XK€, Kak U
npexe (I'. Beitnp).

Knaccuueckast cummerpusi. OCHOBHBIE ITOHATHS CUMMETPUU U TEOMETPUU MPUPOAHBIX (hopMm:
0Cb CUMMETPUH, TIOCKOCTh CUMMETPHH, LIEHTP cuMMeTpun. Onepaiuy CUMMETPUN: IBYCTOPOHHEE
OTpakKeHHE, MOBOPOTHI (DUTYp BOKPYI ONpENEeNIeHHbIX Oceil, TpaHcsuus u T.4. Bce a1eMeHTh
CHUMMETPHHU KOHEUHBIX (PUTYp BCTPEUAIOTCS M HA OECKOHEYHBIX.

KpuBonuneiinas cummerpus (rOMOJIOTHS), CHMMETPUS TO100MS, MHOTOLIBETHAsI CHMMETPHSI.
[NousiTre 06 acumMMmeTpun.

[ToBTOpsieMOCTh BHJAOB CHUMMETPHUM B HEKHUBOM W KUBOM Marepuu. OCHOBHBIE BHIbI
KJIACCHUECKOM CHMMETpUM B TPHUPOAC: 3epKanbHas (OwimarepaibHasi), paaualibHO-ITydeBas,
nrapoBasi. OCHOBHOM 3aKOH, OOBSICHSIIOIINHN MPOSIBJIEHHE CUMMETPUYHOCTH MPUPOIHBIX TEJN, 3aKOH
[Tsepa Kropu: cummerpus tena GopMupyeTcs: O BO3IEHCTBUEM CUMMETPUU Cpefbl (Ha 3emiie 3To
MpEeKJIe BCETO CHMMETPHS CHJI 3€MHOTO TAroTeHus). Hambomee BepositTHas sBomonus (Gpopm
CUMMETPHH: CUMMETPHSI 11apa, IBYCTOPOHHSS CUMMETPHSI, PaaibHO-Ty4eBasl.

Cummerpust B HexxuBor u skuBoi mipupone. Mnewm JI. Ilactepa m B.U. Bepnanckoro o6
OTIMYUN CUMMETPHH JKUBBIX OPraHU3MOB OT KOCHOM Marepuu: MpeoOiajaHue B KUBOW MaTepuu
100 JIEBBIX (B aMUHOKHUCIIOTax), 0o mpaBbix n3omepoB (JIHK-PHK) - mucummerpus B >kuBOM
IIPUPOJE, 3aIPET Ha HAIMYKE IIITOM OCH CUMMETPUU B HE)KUBOU MaTEPUH.

Cummerpuss B (U3UKE - CBOWCTBO (DM3MYECKUX 3aKOHOB, JETAIbHO OMHMCBHIBAIOIINX
MOBE/ICHUE CHUCTEM, OCTaBaThCs WHBAPUAHTHBIMH (HEM3MEHEHHBIMH) TIPH  OINPEICTICHHBIX
peoOpa3zoBaHUAX, KOTOPHIM MOT'YT MOABEPIHYTHCS BXOASIINE B HUX BETUYHUHBI.

SIBHBIE CUMMETpPUH, HEMOCPEICTBEHHO HAOII0JaeMble, HAIPUMEP CHMMETPHH TPOCTPAHCTBA
Y BPEMEHH WJIM BBIBOJIUMBIE U3 3aKOHOB COXPAHEHHUSI.

CKpBITbIE CUMMETPHUH: CKPBITOCTh CHMMETPUM HCXOJHOW CHUTYallMu, BO3HHMKAIOIAS TOCIIE
HEYCTOWYMBOTO CUMMETPUYHOTO COCTOSTHHUSI.

[IpuHuunsl ¥ 3aKOHBI CUMMETpUHU. [IpoCTpaHCTBEHHO-BPEMEHHBIE, TEOMETPUUYECKUE WU
BHEIIHUE U CBSI3aHHbIE C HUMU 3aKOHBI coXpaHeHus. 1. CIBUT BpeMeHH, T.€. U3MEHEHHE Havasa OT-
cyeta BpPEMEHM HE MeHseT (HM3MYECKUX 3aKOHOB. Bpems omHopomHo. M3 MHBapHaHTHOCTH
¢bu3nUecKuX 3aKOHOB OTHOCUTEIBHO 3TOT0 MPE0Opa30BaHNUs BHITEKAET 3aKOH COXPAHEHUS SHEPTHH.

2. CBUT CHUCTEMBI OTCYETa MPOCTPAHCTBEHHBIX KOOPAWHAT HE MEHSIET (PU3NIECKUX 3aKOHOB.
OnHOPOIHOCTh MPOCTpaHCTBA. M3 3TOM CUMMETpUM BBITEKACT 3aKOH COXPAHEHUs HMIYJbca. 3.
[ToBOpoT cHcTEeMBIOTCHETa MPOCTPAHCTBEHHBIX KOOPAWHAT OCTaBISACT (DU3MYECKUE 3aKOHBI
HEU3MEHHBIMU. M30TPOMHOCTh MPOCTPAHCTBA. 3aKOH COXPAHEHUS MOMEHTA UMIYJbca. 4. 3aKOHBI
MPUPO/IbI OTMHAKOBBI BO BCEX MHEPUHUAIBHBIX CUCTEMaX oTcueTa. [ [pUHIUIT OTHOCUTENFHOCTH. 3aKOH
COXpaHEHMsI CKOPOCTH JIBWKEHUS IIEHTpa MacC M30JIMPOBaHHOM cuctembl. 4. OyHIaMeHTaIbHbIE
¢u3ndeckre 3aKOHbI HE W3MEHSIOTCS NMpU OOpallleHMH 3HaKa BpeMeHH. Bce cooTBeTcTBYOLIHE
MIPOIIECCHI B TIpHpoie oOpaTuMbl BO BpeMeHu. HeoOpaTumocTs, Habmo1aemMasi B MaKpOMHPE, UMEET
CTaTUUYECKOE MPOUCXOKICHNE U CBSI3aHa C HEPABHOBECHBIM COCTOsIHMEM BceneHHoM. 5. 3epkanbHas
CUMMETpHS MPHUPOJBL: OTPAKEHUE MPOCTPAHCTBA B 3€pKajie HE MEHSET (PU3UUYECKHX 3aKOHOB. 0.
3aMeHa BCEX YacTUI] HA aHTUYACTULIBI (ONIEpaIysl 3aps10BOr0 CONPSHKEHMS ) HE U3MEHSET XapaKTepa
MPOLIECCOB MPUPOIBI.

Wepapxusi NpUHIUINOB CHUMMETpUH B (U3MKe. 3epKaibHas CUMMETPHUS M 3apsioBOE
CONPSDKEHUE COXPAHSIOTCS TOJNBKO TMPH CUJIBHBIX U 3JIEKTPOMAarHUTHBIX B3aumopeicTBusix. [Ipu
clabbIX B3aMMOCHCTBUSIX 3TH CUMMETPHU HAPYIIAFOTCSL.

BHyTpenHue cuMMeTpuH, ONMChIBaIOIIUE crielu(rUIeckre CBOMCTBA 37IEMEHTAPHBIX YaCTHII.
1. Ilpu Bcex mpeBpalleHUsIX JIEMEHTAPHBIX YaCTUI] CyMMa 3JICKTPUUYECKUX 3apsi/IOB YaCTHUI] OCTAETCA
HEM3MEHHON. 3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsiya. 2. 3aKOH COXpaHEHUs OapHOHHOTO
3apsna. 3. 3aKOH COXpaHEHUs JIEITOHHOTO 3apsijia. B COBpEeMEHHBIX TEOpUSX MPUHUMAETCS, YTO
TOJIBKO AJICKTPUYECKUH 3apsii coxpaHsieTcs. bapuoHHBIA M JIENTOHHBIA 3apsifibl, BO3MOXHO, HE
COXPAHSIOTCA CTPOTO, XOTS OKCIIEPUMEHTAIBHO 3TO He oOHapyxeHo. 4. WM3ortommueckas
WHBApPUAHTHOCTD: 3aps0Basi HE3aBUCUMOCTh CHIIBHBIX B3auMoJeHCTBHiA. | eli3eHOepr: MpOTOH H
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HEUTPOH - JBa pa3IMYHbIX COCTOSIHUA HYKJIOHA. 5. CUMMeETpHs (3aKOH), CBSI3aHHAsl C COXPAaHEHUEM
HOBOT'O KBaHTOBOTO YHCJA, - CTPaHHOCTU. [Ipy CUIIBHBIX U 3JIEKTPOMArHUTHBIX B3aUMOAEHCTBUSIX
CyMMa CTPaHHOCTEHN BCEX YaCTUIL] OCTAETCS HEN3MEHHOM.

Teopust B3aMMOACHCTBHI DJIEMEHTAPHBIX YACTHI[ PAa3BHBACTCS Ojarojgaps MPUHIAIIAM
CUMMETPHH.

Ponb mpuHIMNa CHMMETPUN B TO3HAHUU.

OO1eHayYHOCTb MPUHIIUIIOB CHMMETPHH.

Tema 8. XuMnueckue cuCTEMBI.

Cucrema xumun. XuMHs Kak Tayka W Tpom3BoJcTBO. OCHOBHasl MpoOjieMa XMMHHU - B
pellieHMH JBYX OCHOBHBIX 337ay - T[IOJIyYEeHHE BEIIeCTBA C 3aJlaHHBIMH  CBOMCTBaMH
(TpOM3BOICTBEHHAS 3371a4ya) M BBIABIICHHE CITOCOOOB YITPaBIICHUS CBOMCTBAMH BeEIECTBA (HaydHas
3a/1a4a).

UYeTbIpe OCHOBHBIX CIIOCO0a pPeIIeHHs] OCHOBHOM TIPOOJIEMBbI XUMHH.

[epBblii ypoBeHb HAyYHBIX XUMHYECKUX 3HAHHMH, Mpojoipkarommiics ¢ pabdor P. Boiins
(1660-e Tompr) mo 1820-1830-x romoB: CBOWCTBA BEIISCTBA OIPEICIIAIOTCS €0 COCTaBOM.

XUMHMYECKHM D3JEMEHT M XHUMHYECKOe coeauHeHue. JlaabTOHUIBI - XHMHYECKOE BEIIECTBO
MOJIEKYJISIPHOTO CTPOSHUS M OEpTOJUTUIIBI - COSMMHEHHS] HEMOJICKYJIIPHOTO CTpoeHus. Bosneuenue
HOBBIX  XMMHMYECKMX  JJIEMEHTOB B  MpOU3BOACTBO  MartepuasioB. CHHTE3  HOBBIX
3JIEMEHTOOPTaHUYECKUX COCITMHCHUH, Harpumep (bTOpOpraHNYecKuX, 00J1a 10X

UCKJIFOYUTEIIHON YCTOMUUBOCTBIO.

Bropoii ypoBeHb pa3BUTHs XUMUYECKUX 3HaHHH (cepearHa XIX Beka): CBOKWCTBA BEIIECTBA
U UX Ka4yeCTBEHHOE pa3HooOpasue OOYCIaBIMBAIOTCS COCTAaBOM U CTPYKTYpOH MOJIEKYII.
BosnukHoBeHue crpykrypHor xumuu: padotsl Jl. Jlamsrona, W.A. Beprienmmyca, 111, XKepapa, A.
Kekyne, A.M. bytnepoBa. TpuymbanbHbIii Mapil opranndeckoro cuuresa. [Ipeaenst 1 mpodieMsl
CTPYKTYPHOM OPraHMYECKON XUMHUHU.

Tperuit ypoBeHb XMMUYECKHX 3HaHUU (cepequHa XX BEKa): yY4EHHE O XHMHUYECKUX
mpoleccax M MEXaHM3Max M3MEHeHus BemectBa. (CBOWMCTBAa  BEIIECTBA  3aBUCAT  OT
TEPMOAMHAMUYECKUX M KHUHETHYECKUX YCIOBUH, B KOTOpPBIX BEILECTBO HAXOAUTCA B IPOLECCE
XMMHUYECKOM peakiyy. YUYeHHEe O XMMHYECKHX Ipoleccax - 00JIacTh HAyKH, IJI€ OCYLIECTBISAETCS
IIyOOKO€ B3aMMONPOHMKHOBEHHE (HM3UKH, XUMHHA M OHOJOTMH. XUMHUYECKOE IPOU3BOACTBO
CHUHTETHUYECKUX MaTepHUasIoB.

UerBepThlil ypoBeHb XMMHUUYECKHX 3HaHUH (¢ 1970-X ro0B): CBOMCTBA BEIIECTBA 3aBUCAT OT
BBICOTBI XMMHWYECKOM OpraHu3aluy BelIeCcTBA. bHoNOru3anmss XUMHHA - BO3HUKHOBEHHUE
HBOJIIOIIMOHHON XMMUHU. OCHOBa J1a0OpaTOpUM KXUBOTO OpraHu3Ma - Ouokaranus. [logpaxanue
XKHUBOM mpupoae - xumus Oyaymero. Co3gaHue KaTalu3aTopoB MO MNPUHLIUIY (EpMEHTOB.
W3yuenune OpoKeHus - OIMH U3 MEPBBIX OMBITOB H3YUCHUS] XUMHUU KUBOU TIPUPOIBL.

PakuyonHas crnocoOHOCTh 00YCIIaBIMBAIOTCS COCTABOM M CTPYKTYPOM MOJIEKYJ, a TaKxke
TUNIAMU XUMUYECKHX CBSI3€H MEXy aTOMaMHU B MOJIEKYJI€.

[TpuHIIMTIMATEHAS OOPATUMOCTh BCEX XUMHUYECKUX peakiuid. 3akoHbl S. Bant-I'odda u A.
Jle-11Iatenbe. 3aBUCUMOCTD X0J1a XMMHUYECKUX MPOLIECCOB OT CTPYKTYPHO-KUHETUIECKUX (PAKTOPOB:
OT CTPOEHHS HCXOAHBIX PEareHTOB, KOHIEHTPALMH, HAJIW4Ms KaTanu3aropoB U 1p. IIpoGrembl
KaTaln3a XUMHYECKUX peakIMii W pelleHue 3aaud XMMHYECKOrO MpeoOpa3oBaHMs SJICPHOM U
COJIHEYHOM SHEPIHH.

XUMUS 3KCTPEMAIIbHBIX COCTOSIHUM, BBICOKOTEMIIEPATYPHBIN CUHTE3.

OTOOp XMMHYECKHUX SJEMEHTOB B XOJI€ JBOJIOIMH. XHUMHUYECKHE CBOWMCTBA YIIIEpoAa,
OTBEYAIOIIHME BCEM TPEOOBAHUSAM 3BOIOLUH: IPOYHOCTh XMMUYECKUX CBSI3eH, HX SHEPrOEMKOCTh U
JI0CTAaTO4YHAs JJAOWIHLHOCTD.

SIBneHMss caMOCOBEPILIEHCTBOBAHMS KaTalM3aToOpoB B Xxozie peakuuu. CamoopraHuzaus
XUMUYECKUX CUCTEM. Teopry XUMHYECKOM 3BOJIOIMU U OHOreHe3a. DBOMIOLUS XUMIUUECKUX CHCTEM.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.
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XUMHUYECKUE TIPOLECCH: HHAOTEPMHUECKHE, 3K30TepMuueckue TeroBbie 3¢ eKThI
IIPOLIECCOB. 3aKOH COXPAHEHUS SHEPTUH B XMMUUYECKUX MPOLIECCAX.

[Tyt OCBOEHHMSI KaTaJMTHUYECKOIO OMbITAa >KMBOM IPUPOIBI: HCCIENOBaHUWE B 00IacTh
METAJUIOKOMITIEKCHOTO KaTajinu3a, MOJEIMPOBaHWE OMOKATaIM3aTOPOB, MUCCIENOBAaHUS B 00JACTH
UMMOOMIIN30BAaHHBIX CHCTEM, IPUMEHEHUE TIPHHIMIIOB OMOKATaIN3a B XUMUYECKOH TEXHOJIOTUH.

Tema 9.buosioruyeckne cucTeMsl.

Hepapxuueckas opranuzanusi OMOJIOTHYECKHX CHUCTEM: OMOMOIMMEpPHl — OpPraHeibl —
KJIETKW — TKaHU — OPTaHbl — OPTaHU3MbI — TIOIYJISIIIUH — BHUJIBI; DKOJIOTUYECKUX CHCTEM: 0CO0b —
nonyJsusi — OMOIIEHO3 — OMOTEOIIEHO03 — SKOCUCTEMBI 00JIee BHICOKOTO paHTa (CaBaHHA, Taira,
OKeaH) — buocdepa.

CBoiicTBa KMBOW MaTepUH: THUIMUYHOCTh XHUMHYECKOTO COCTaBa (DJIEMEHTHI —
OpraHOTEHbl, MakKpo — M MHKPODJIEMEHTHI; BOJAa W €€ CBOICTBA, 3HAYEHUE; OPraHUYECKUE
OuomnonuMepsl, UX 0c00eHHOCTH). CUMMETpUS U aCUMMETPHS KUBOT0. XHUPaibHOCTh MOJIEKYII
®KUBOT0. OTKpPBITOCTh JKUBBIX cucreM. OOMeH BemecTB u JSHepruu. l[omeocras Kak
OTHOCHUTEJIBHOE JTMHAMHYECKOE ITOCTOSHCTBO COCTaBa M CBOMCTB BHYTPEHHEW CpPElbl >KMBBIX
CUCTEM.

Pazputne Ouomormu B JOJApBUHOBCKUM Tepuoi. VICTOKH 53BOJIONMOHHOTO YYCHHS -
BO33peHus Hatypduinocodos Jpesneii [ perum.

OcHOBHBIE 3HaHMSA 00 OKpYXKAloOlleM HAac MHUpPE MOJNy4eHbl B MEPHOJ HAuWHas C SIOXH
Boszpoxnenust 10 HacTosIIero BpeMeHu. Jmoxa Bo3pokaeHus - mpencraBieHre 00 aOCOMOTHOM
HEU3MEHSEMOCTHU NPUPOIbl. BepimHON NCKYCCTBEHHOM cCUCTeMaTHKH siBuiiack cuctema K. JIunues B
cepenuHe XVIII Beka. Yuensii-merapmuk XVIII B. XK. KioBbe - BHIBI KHUBOTHBIX CO3/IaHBI
TBOpPLIOM 1 OCTaIOTCS HEU3MEHHBIMU.

IlepBas Teopust BOIOLHUOHHOIO Pa3BUTHS OPraHUYECKOro Mupa cosznana B konue X VIII -
Havasie XIX BekoB XK.-b. JlamapkoM. DBomorrioHHOE yueHue Jlamapka cTpouTCs Ha TPU3HAHUH W3-
MEHYHBOCTH OPTaHU3MOB BCJICJICTBUE BIIMSHHS BHEIIHEW CPeIbl U HACIEIOBAHMS MPUOOPETEHHBIX
IIPU3HAKOB.

K. Pynbe (pycckuii ydenbrit) - cepequna XIX Beka - cuurtan, 4To MO OOIIEMY 3aKOHY
MIPUPOIBI BCE OPTraHU3MbI 00pa3yIOTCS MyTeM MEIJICHHBIX U TIOCTOSHHBIX W3MeHeHui. KpymHemmii
pycckuii amopuonor XIX Beka K. bap 060cHOBaA 3aK0H 3apOJIBIIIIEBOTO CXO/CTRA.

Bo Bropoit werBeptu XIX Beka M. lneiinen u T. [lIBaHH co31anu KIETOYHYIO TEOPHIO -
HAY4YHOE 0OOCHOBAHHE €IMHCTBA KHUBOTHOTO MHpA.

OcHOBHBIE HJI€W 3BOTIOIMOHHOTO YueHus JlaperHa:

VYueHne o ectecTBeHHOM oTOOpe. Kaxplii BU OpraHu3MOB CTPEMUTCS K Oe3rpaHUYHOMY
Pa3sMHOKEHUIO, HO OTPOMHAsl YaCTh OPraHU3MOB THOHET, HE OCTaBUB MOTOMCTBA. [IprunHbI rudenu
-KOHKYPEHIIUSI C TPEACTABUTENIIMU CBOETO K€ BHJIA 3a KOPM, HaraJieHHUe BparoB, JECHCTBHE
HEeONaronpusTHeIX abuoTuueckux (akTopoB. CrienyeT BTOpOW BBIBOA: B IMPUPOJAE MPOUCXOIUT
HerpepbIBHas 0opbOa 3a cymiecTBoBaHue. JlapBuH BeIIeani 3 ¢popMbl OOpHOBI 32 CyIIECTBOBAHUE:
a) BHYTPHBHJIOBYIO; 0) MEXBHJIOBYIO; B) OOpbOy ¢ HEXHUBON TPUPOAOH - HEOIAroNmpHUSATHBIMU
yCIOBUSIMH. B TIpupoJie MPOUCXOIST MPOIECChl N30UPATENHHOTO YHUUTOKEHUSI OJHUX OCOOCH H
IIPEUMYILECTBEHHOIO Pa3MHOXEHUs NpPYyrux, 3To sBiaeHue Y. JlapBuH Ha3Bal €CTECTBEHHBIM
0TOOPOM MJIM BEDKMBAHHEM HarOOJIee MPUCTIOCOOICHHBIX.

[Ipy M3MeHeHMH YCIIOBUI BHEIIHEW Cpelbl MEHSETCS HaIlpaBJICHHWE NABJICHHUS OTOOpa U
MOJIE3HBIMU JUISI BBDKMBAHUS OKa3bIBAIOTCS KAaKWE-TO WHBIE MPHU3HAKU TI0 CPaBHEHHUIO C
CYILIECTBYIOIUMHU. JIBIKYILIEH CHIION M3MEHEHUS! BUOB, T.€. SBOJIIOILIMM, SIBIISIETCS €CTECTBEHHBIN
otOop. Marepuanom 1yis 0TOOpa CIYKHUT HACTIESICTBEHHAS N3MEHUHBOCTb.

B ocnHoBe sBomonrionHoi teopur Y. JlapBuHA JIEKUT TpeAcTaBieHHME O Buae. Bumom
Ha3bIBACTCS COBOKYITHOCTH OCOOEH, CXOMHBIX MO CTPOCHHUIO, MMEIOIIMX OOIIee MPOUCXOXKICHHUE,
CBOOO/IHO CKPEUIMBAIOLIUXCS MEXIy co00i M JalolMX IUIOJ0oBUTOE MOoTOMCTBO. OnHa u3
BOXHEUIINX XAPAKTEPUCTUK BHJIA - €r0 PENpOAYKTUBHAs M30isALuMs. PealbHO BUJ CYyIIECTBYET B
BU/JIE oy, [Tomymsiyst sBisieTcs 3IeMEHTapHON €IMHUILIEH SBOJTIOIUH.
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CuHTeTH4ecKast TeOpHUs SBOJIIOINH, OCHOBHBIC ITOJOKCHHS:

- DJIeMEeHTapHasl SBOJIIOIMOHHASA CTPYKTYypa — MOMYJISIIHS;

- BJIEMEHTAPHBIN HACIICJICTBEHHBINM MaTepua — TeHO(MOH T OMYIISIIHH;

-3JIEMEHTApPHOE SIBJIEHUE 3BOJIOLNN — U3MEHEHHE TeHO(hOH 1a OMYIISIIINH;

- DJIEMEHTapHbBIE SBOIIOIMOHHBIE (DAKTOPBI: MYTAlMOHHBIA MPOIECC, MOMYASIHOHHBIC
BOJIHBI, U30JISIUS], €CTECTBEHHBIN 0TOOD; UX 3BOIIOIMOHHOE 3HAUECHUE;

- IMHCTBEHHBIN HANIPABISIONINNA (PAKTOP 3BOIIOLNUN — ECTECTBEHHBIN 0TOOP.

YyeHue 0  MHUKPOIBOJIOLMHM  COCTaBIsIeT AP0  COBPEMEHHOTO  JapBHHU3MA.
MHUKpO3BOITIOIHS - POLIECC, MAYLIMI Ha ypoBHE nomyssiuuii. O0pa3zoBaHue HOBOTO BUJIA - 3TO UTOT
MUKPO3BOJTIOLHH.

B MHKpOAIBONIOIMOHHOM TIPOIECCE BBIACISIOTCS 3JEMEHTAPHbIC €IUHUIIBL, SIBICHUS |
MPOLIECCHl. DIIEMEHTapHas 3BOJIOLIMOHHAS €AUHUIIA - MOIMYJISLHS, AJIEMEHTapHBINA ABOITIOIMOHHBIN
MaTepuall -HacIeICTBEHHAsT N3MEHIUBOCTh, DJIEMEHTapHbBIE (DAaKTOPHI ABOJIIOINY - a) MyTAlHOHHBIHA
poI1ecc; 0) MOMyYJISIMOHHBIE BOJIHBI (BOJIHBI )KU3HH ); B) H30JIAIINS; T') €CTECTBEHHBIN 0TOOD.

MyTanoHHBII TpOIECC BEAST K M3MEHEHHUIO YacTOT OTACNbHBIX ajuieneidl (reHOB) B
MOMYJISALMN U ABJSIETCS MMOCTaBLUIMKOM HOBOTO Marepuana B momyssiuuio. [lognepxkuBas BEICOKYIO
CTEMEHb TEHETHYECKOTO pa3HOoOOpasusi TMOMyNSMH, OH CO37aeT OCHOBY Uil JACHCTBHA
€CTEeCTBEHHOro oTO0opa. MHOrMe MyTaluM OKa3bIBalOTCS BpeaHbIMHU. OOe3BpeKMBaHUE MYyTalUi
MPOUCXOUT B PE3yNbTaTe MOJIOBOTO Tiporiecca. besrpaHnyHas H3MEHYMBOCTh ObLTa ObI BpeIHA, HO
BbIpa00OTaHBl MEXaHU3MBI, HE TOJILKO YBETMUMBAIOIINE H3MEHUYMBOCTD, HO 1 MIOHMKAIOIIIUE €€.

[NomynsIMOHHBIE BOJHBI WM KOJIeOaHME YUCICHHOCTH TOMYIsIwid. [leiicTBre BOITH KU3HH
npenosiaraeT Hen30MpaTeNIbHOE CITyJYaiiHOE YHUUITOKEHHE 0co0eH, Oaroapsi ueMy pekuid mepen
HAYAJIOM BOJIHBI JIJIETIh MOKET CAENAThCsl OOBIYHBIM M OBITH MOJIXBAYECH €CTECTBEHHBIM OTOOPOM.
Briusxue nomynsioHHBIX BOJH MOXKET ObITh 0OCOOCHHO 3aMETHO B TIOMYJISIIUAX MaJION BETUYHMHBI.
BounHBI )KU3HY - TOCTABIIMKY 3BOJIIOIIMOHHOTO MaTepHaa.

WM3onsmus. M3onsduus - BO3HMKHOBEHHE JIOOBIX OaphepoB, OTpaHUYUBAIOLIUX
naHMUKCHI0. M3omsnus 3akperuisieT W YCHIMBAaeT HadallbHBIE CTAagul TeHETUYECKON
nuddepeHupoBkr, 0€3 ATOTO 3aKperieHUus HEBO3MOXHO (opmooOpa3zoBaHue (BUIO-
oOpa3oBanue). BakHasi xapakTepuCcTHKa - JJIUTEIHLHOCTD M3OJSIHHA. B mpupoie CcymecTBYIOT:
MPOCTPAHCTBEHHAS M OMOJIOTHYECKass H3OJSIINH (OMOTOMHYeCcKasi, IToJorudeckasi, Mophoduszno-
JIoTUYecKasi).

EctecTBeHHBI OTOOp - 3TO €IWHCTBEHHBIN HANpPaBJICHHBIA HSBOJIOLMOHHBIN (haKTop,
JBIKYILAsT CHIa 3BOMIOLMH. [IpennochUIKM eCTECTBEHHOrO OTOOpa: TIeTepOreHHOCTh OCOOEeH,
nporpeccus pa3MHOXKEHMsI M JaBlieHHE KM3HU. Bo Bcex ciyyasix M30BITOYHAs YUCICHHOCTh U
HKOJIOTMYECKast PEIIOChIIKAa €CTECTBEHHOTo 0TOOpa - OophOa 3a cymectBoBanue. OOBEKT 0TOOpA -
ocobu wim Tpymiel ocobelt. B mpenenax momymsiuyd OTOMPAIOTCS, TO €CTh MPEUMYIIECTBEHHO
OCTaBJISIFOT MIOTOMCTBO 0COOH, 00JIaA0IINe KAKUMHU - JTUOO MPEUMYIIECTBAMHU TIEpe APYTUMH, T.€.
B TIPOIIECCE €CTECTBEHHOTO 0TOOpa BayKHO Aud depeHnanpHoe pa3sMHokeHne ocooeit. C mo3ummii
TEHEeTUKU TMOJI €CTECTBEHHBIM OTOOPOM HYXKHO TIOHMMaTh W30HMPATEIbHOE BOCIPOU3BEICHUE
Pa3HBIX T€HOTUIIOB. [ TaBHOE 3HAaUEHUE B SBOJIIOLIMM UMEET HE CaMO BbLKMBAHUE OCOOEH, a MX BKJIA]l B
TeHO(OH/T TTOYJISLIUH.

CymecTByeT BaXHOE OrpaHudeHue cdepbl aeicTBus oTOOpa. OH HE MOXKET W3MEHHUTh
OpraHM3alio Bujpa 0e3 moib3bl A 3Toro Buaa. OpHako OTOOP 4YacTO BeNeT K CO3JaHHI0
MPU3HAKOB U CBOMCTB HEBBITOJHBIX JUISI OTAEITBHON OCOOHM M MOJE3HBIX JUIA MOIMYJISILKMU B LEIOM
(oxaro muensl). EcrecTBeHHBII 0TOODP JOKa3aH AKCIEPUMEHTAIIHHO.

OcHoBHBIE (OPMBI €CTECTBEHHOTO OTOOpA B TIOIYJISIIHSIX.

Crabummzupyomuii  otoop. 310 (dopmMa €CTeCTBEHHOro O0TOOpa, HANpaBICHHOTO Ha
NoJIJIepKaHKue B MOMYJISALUSAX CPEAHETO0, PaHEee CIOKUBILErocs, 3HAYeHUs, Mpu3Haka. JleficTByer 10
TEX Top,
TMOKa YCJIOBHS JKU3HU CYILIECTBEHHO HE MEHSIOTCHL.

JBrxymuii or6op. JIBrxkymiel (Ui HarpasieHHOH) ¢popMoil 0TOOpa MPUHITO HA3BIBAThH
0oTOOp, CIMOCOOCTBYIOMIMK CIIBUTY CPEIHErO 3HAYCHHWs MpHU3HAKA WM CBOWCTBA. Takoil OTOOp
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CIOCOOCTBYET 3aKpEIICHUI0 HOBOM HOPMBI B3aMEH CTapoM, MpHIIEIIIed B HECOOTBETCTBHE C
U3MEHSIOLIMMUCS YCTIOBHUSAMH.

Jn3pynTuBHBIA 0TOOpP. AM3pYNTHBHBIA OTOOP HampaBlIeH MPOTUB 0COOEH CO CpelHUM U
MIPOMEKYTOUHBIM XapaKTepOM IMPU3HAKOB M BElET K YCTAHOBJIECHHIO MOJIUMOp(H3Ma B Mpenenax
nomyssiuid. [Tomymsiiust kKak Obl pa3pbIBaeTCs MO JAHHOMY TIPU3HAKY HA HECKOJILKO TPYIIIL.

Hpyrue, 6onee yactHbie (POpMBI OTOOpPA: TIOJIOBOM, HHAVUBHUIYATLHBIN, TPYIIIOBOM. Pe3ynbrar
JIEHCTBUSI €CTECTBEHHOTO OTOOpa - BOSHUKHOBEHHE aJaNTallid WM MPUCTIOCOOICHUH, HAlpHMeED,
TaKMX Kak MOKPOBUTEIHCTBEHHAs OKpacka, MHUMHUKpPHs, MpelocTeperaronas oKpacka, pazinyHble
CpEJICTBA 3AIUTHI Y PACTCHUI U KUBOTHBIX.

[enecooOpa3HOCTh KUBOM MPHUPOIBI - PE3yabTaT HCTOPUYECKOTO Ppa3BUTHA BHUIOB B
OIpe/ieNIeHHBIX ycnoBusaX. IloaToMy oHa Bcerza OTHOCHTENbHA U UMEET BpeMEHHBIN xapakrep. Hu
OJIUH W3 TIPUCIIOCOOMTENIBHBIX MPU3HAKOB HE obOecrieunBaeT aOCoMOTHOM Oe3omacHOCTH. JIroObie
MPUCTIOCOOIEHHST IENIECO00pa3Hbl TOJMBKO B OOBMHON A BHaa oOcraHoBke. [Ipu m3meHeHHn
YCIIOBUM Cpe/ibl OHM OKa3bIBAIOTCS OECIOIE3HBIMU WITH JJa’KEe BPETHBIMU (Pe31Ibl TPHI3YHOB).

[Mpeamantaiun. B HEKOTOPBIX CITydasiX y >KUBOTHBIX OKAa3bIBAIOTCSI PA3BUTHIMHU T€ OpPTaHBI
WIN CTPYKTYpBI, KOTOPhIE MOTYT OKa3aTbCsl MOJIE3HBIMHU JIJIsI OCBOCHHUSI HOBOM Cpelbl OOMTaHMUSL.
Takue sIBICHUS] HOCAT HAa3BaHUS MPeaIanTaIliH.

BugooOpa3zoBanue - HMCTOYHMK BO3HMKHOBEHHSI MHOTOOOpasusi B JKUBOM MpPHUpOJE.
BunoobpazoBanue - 3T0 pa3zeneHue npex;/e eIMHOro BUaa Ha ABa UM HeCKOJIbK0. OCHOBHBIE TyTH
1 CIIOCOOBI BHI000pa30BaHMSI - AJUIONATPHUECKOE (Teorpaduiueckoe) M CHMITAaTPHUECKOE.

Maxkpossomonys. [log Hel mOHUMAaETCs 3BOMIOLUS OPraHU3MOB BBILIE BUOBOTO YPOBHS.
['paHpl0  MEXIy MHKpPO- W MAakKpO3BOJIOLWENH sBiseTcss dTtan  (OpMUPOBAHUS  BUJIOB,
BunooOpaszoBanue. Ilociae oOpazoBaHMs BHAA E€IMHCTBO M HEMPEPHIBHOCTH HBOJIOIMOHHOTO
npoliiecca He Hapymaercs. Ha ¢oHe HenmpepbIBHO TEKYILEro MUKPO3BOJIOIMOHHOTO Tpoliecca Mpu
BUJI000pA30BaHUM TPOMCXOAT MAKPOIBOJIIOLMOHHBIE 3HAYMMble COOBITHS. OIHUM M3 TaKUX
HanOosiee OOIMMX MAaKpPOIBOJIOIMOHHBIX COOBITHM MOXKET pacCMaTpUBaThCs BO3HUKHOBEHHUE
CIIOKHOU CHUCTEMBI (POPM POJICTBEHHBIX OPraHU3MOB, OJTHOCTHIO OMOIOTUYECKH N30JMPOBAHHBIX
00pa3yIoIINX HEPAPXUUECKYIO CUCTEMY TaKCOHOB: BUJI - POJI - CEMEICTBO

- OTpSZL - KJIAcC U T.JI.

MakposBoJTIOLIMOHHBIE TIpoliecchl. DUITOTeHe3 - WM 3BOJIOLUS KPYIHBIX CHCTEMAaTHUECKUX
TpyIl (BBILIE BUOBOTO).

[TepBuunbie popmbl hutoreHesa:

1. ®unernueckas SBOMIOLUS- MPOIIECC W3MEHEHUS HCXOJHOro BHAa. B mpouecce
buneTnyeckoil IBOITIONNY MoTyyaeTcs (uieThyeckoe ApeBo. B oTinmune oT MUKPO 3BOJTIOLMOHHOTO
nporiecca pueTnyeckas 3BONOLUS HeoOpaTuma.

2. JluBepreniwisi. 10 Apyras rnepBuyHas ¢opma BOJIONUHN TakcoHa (Buaa). B pesymnbraTe
U3MEHEHMs HalpaBJeHUs 0TOOpa B pa3HBIX YCIOBHS MPOUCXOIUT AUBEPTEHIMS (PacXOKICHHUE)
BETBEH JpeBa )KU3HU OT €IMHOT0 CTBOJIA IMpeakoB. [Ipoiecchl AUBEpreHuny B MaKpOIBOIIOIUN
HEOOpaTUMBI.

Bonee uacTHble MakpOIBOJIOIMOHHBIE TMPOLIECCHI - KOHBEPreHIMS U Tapajliesu3M.
KonBeprenmuss wiM BO3HUKHOBEHHE pPA3MYHBIX MPHU3HAKOB B CHUCTEMATHUYECKH JTAJICKUX,
HEPOJICTBEHHBIX Trpynmax (KpeUio 0a0ouku u jerydedt mpimm). [lapamienusm - ¢opmupoBaHme
CXOJTHOTO (PEHOTHUIUYECKOrO OOJNMKA y MEPBOHAYAIBHO PA3OLICIIMXCS (AMBEPTHPOBABIINX), HO
POJICTBEHHBIX IPYIIII.

HarpaBniennst 3Bomony. AporeHe3 - Mepexo] 3BOIIOLHOHUPYIOUIEH TPYMIbI B HOBYIO
QIaNTUBHYIO 30HY (KPBUIO NTHIIBI, KHCTENEPOCTh PhIO0 W T.I.). AjutoreHe3 (WaeoamanTarvu) -
ABOJIFOLMS TPYIIIBI BHYTPU OJHOW aJallTUBHOM 30HBIL.

[IpaBuna »BoMONUU: HEOOPATUMOCTH SBOJIIOLMU - OPraHU3M HE MOXKET BEPHYTHCS K
NPSKHEMY COCTOSHMIO; TPABWIIO MPOTPECCHPYIOMIEH CHENUATN3AIMN - HSBOJIOLHOHUPYIOIIAs
rpynma Huaer mo MyTd Bce Oosee TIyOOKOW CrelUaiu3alldi; IMPaBUIO IMPOUCXOXKACHUS OT
HECTICIIUATM3UPOBAHHBIX TPEAKOB - HOBBIC KPYIHBIE TPYMIBI OEpyT Havyano OT CPaBHUTEIHEHO
HeCTeIUAIM3UPOBAHHBIX MPEIKOB; MPABUIIO aalITUBHON paJlalliy - SBOJIOLUS JIFOOOH TPy CO-
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MPOBOK/IAETCS Pa3/ICNICHUEM €€ Ha psil (PUIIOTEHETUIECKUX CTBOJIOB, KOTOPBIE PACXOISTCS B Pa3HBIX
A/IANITUBHBIX HAIIPABJIECHUSX OT HEKOT'O UCXOJHOTO CPEIHErO COCTOSIHHUS.

CoBpeMeHHBIE TPOOJIEMBbI  3BOJIIOIIMOHHOTO y4eHUs. HeWTpanpHas »dBONIONUS WM
MOCTETIEHHAs! SBOJIIOIMY 3a CYET HAKOILICHUS] MOJIEKYJISIPHBIX U3MEHEHUH (MyTauuii), npeiida renos
U JIPYTUX MPOLIECCOB.

Mounodunusa 1 nonuduins pa3IudyHbIX TaKCOHOMHYECKUX Tpynm. Cerdartasi BOJIIOLUS -
MPOUCXOXKICHUE TAaKCOHOB THOPUIOTEHHBIM TIYTEM H OIMH U3 BO3MOXHBIX MEXaHW3MOB
NOMMGUINTHYECKOTO  MPOMCXOXKICHUS ~ HEKOTOphIX  Ipymmn.  ['umoresa  cuMOuoreHesau
NOTH(DUITUTHYECKOE TIPOUCXOXKICHUE TUTIOB U IAPCTB MPUPOIBL.

[TpoOneMbl  3BOMIONIMM  DKOCHCTEM. YCTOMUMBOCTH OSKOCHCTEM M MPEoOsialaHue B
HEHAPYIIICHHBIX JKOCHCTeMaX CTa0wmmsupytomero orbopa. CuibHas B3aMMOCBS3b BHIIOB B
9KOCHCTEMAX TMOPOKIAET MX OJHOBPEMEHHYIO WM CONPSHKEHHYIO SBOMIOLMIO (KO3BOJIOLMIO) MPH
[I00ATEHBIX I3MEHEHUSIX Ha 3eMIe.

CuHTeTHYecKast TEOpHUs SBOIIOLNH, OCHOBHBIE ITOJIOKEHHUS:

- 3JIEMEHTapHasi 3BOJIIOIMOHHASL CTPYKTypa — MOMYJISLIHNS;

- BJIeMEHTapHBINA HACIIEICTBEHHBIA MaTepra — TeHO(GOH I MOMYIISILINH;

-3JIEMEHTAPHOE SIBJICHUE IBOJIOLNN — U3MEHEHHE TeHO(DOH 1 TIOMYIISIIHH;

- DJIEMEHTapHbIE SBOIOIUOHHBIE (DAKTOPBI: MYTALMOHHBIA MpoIecC, MOMYAALUOHHBIE
BOJIHBI, U30JISIIUS, €CTECTBEHHBIN 0TOOD; UX IBOIIOIMOHHOE 3HAUYCHUE;

- €IMHCTBEHHBIN HAMPABIAIONINI (aKTOP SBOJIOIMH — €CTECTBEHHBIA O0TOOD.

[MomumenTuapl Kak MPEAIIECTBEHHUKH OenKkoB. benku — coemuHeHUss C OCOOBIM
KOMIUIEKCOM CBOMCTB. MoHOMeEpBI 0elKOB — aMUHOKHUCIOTHL. CTpykTypa OenkoB (NepBUYHAS,
BTOpUYHAS, TPETUYHAs, yeTBepTUyHas). DyHKIUU OenkoB: (EepPMEHTATHUBHAS, PETYIATOPHAS,
TPAHCIOPTHAsL, 3aILUTHAS JIp.

Jlunuael 1 uxX QYHKIMH: SHEPreTU4YecKas, CTPYKTypHasl.

VYrneBoab!l ¥ UX QYHKIMH - JHEPreTUYeCcKas, CTPyKTypHasl.

Hyxneunossie kucnotel — JIHK, PHK. AzoTtucteie ocHoBaHus (aneHuH, TUMUH, TyaHUH,
nuto3uH, ypamwi). KowmmimementapHocts. Komminementapuocts mnemeit JIHK — ocHoBa
BOKHEHIIMX (YHKUMH - XpaHEHUS W Tepedayd HacienCTBeHHON uH(opmanuu. DyHKimuu
HYKJIEMHOBBIX KHUCJIOT U MPOLECCHl PEAYIUIMKALNY, TPAHCKPUIILUH, TpaHCIsIuuu. ['eneTnyecknii
KOJ, KOJIOH (TPHUILJIET).

CBoiicTBa TI€HETUYECKOIO0 KOJa: TPUILUIETHOCTh, BBIPOXKIECHHOCTh, OJHO3HAYHOCT,
YHUBEPCAIbHOCTb, HETIPEPHIBHOCTb.

['eneTnka — Hayka O 3aKOHOMEPHOCTHMSX XPAHEHHs, pealu3aluud W Ieperadu
HacJeqCTBeHHOW WH(popManuu. [IoHATUS TeH, ajulellb, PElECCHBHBIC M TOMHUHAHTHBIC TEHBI,
TOMO3UTOTHI, TE€TEPO3UTOTHI, XPOMOCOMBI, T€HOM, T€HOTHUI, ¢peHoTurl. CBOICTBA T€HETUYECKOTO
MaTepuana: TMCKPETHOCTh, HEMPEPBIBHOCTH, THHEHHOCTh, OTHOCUTEIbHAS CTA0MIBHOCTD.

WN3menunBocTh  Hacnenyemas (T€HOTUNMYECKas, MYyTallMOHHAs) W HeHaclexyeMas
(penoTunmueckas, MoaU(PpUKAITMIOHHAS).

Buael myrtamnuii: reHHble, XpOMOCOMHbBIE, T€HOMHBIE.

CBoiicTBa MYyTaLW: BHE3AITHOCTb, CIIy4alHOCTh, = HEHAIPaBJIEHHOCTb,
HEOJHOKPATHOCTh, HACJIEyEMOCTb.

MHuorooOpa3ue KUBBIX OPraHU3MOB - OCHOBA OPraHU3alUH U YCTOMYMBOCTH OHOChEpBL.
CoBpemeHHOE Omoyiorndeckoe pazHooOpasue: Ha 3emiie or 5 10 30 MuH. BuoB. buonoruueckoe
pa3sHoOOpa3ue - Kak pe3yiabTaT B3aMMOJCHCTBUS JIBYX TIPOLIECCOB - BHAOOOpPA30BaHUS H
BEIMHpaHus. buosormdeckoe paszHooOpasue - Haumbojee IEHHBIA '"pecypc" TIIaHETHI.
Buonorudeckoe pasHooOpa3ue BKIIOYACT JBa MOHATHS: TEHETHYECKOE pa3HOOOpasue WiH
MHOT000pa3ne TeHETHUECKUX CBOMCTB y 0COOEH OTHOTO BHJIa M BUJIOBOE Pa3HOOOPA3He UM YHCIIO
pa3IMYHBIX BUJOB BHYTPH cOOOIIecTBa WM Bceil Omocdeprl. buopasHooOpasue obecrieunBaet
HOBBIMH HMCTOYHUKAMHU MHUTAHUS, SHEPTHH, ChIPbs, XUMHUUYECKUX M JIEKAPCTBEHHBIX NPOJYKTOB.
lenetndeckoe pa3sHOOOpa3ue TO3BONSET BHIAM COBEPIICHCTBOBATHCS, TMPUCIIOCAOIMBATHCS,
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UCIIOJIb30BaTh HEOOXOIUMBIE PECYPCHI, HAMTH MECTO B OMOr€OXMMUYECKOM KPYrOBOPOTE 3eMIIH.
bropaznoobpasue - crpaxoBasi MOJIMTHKA MTPUPOJIBI TPOTHB KaTacTpod.

CtpykTypa OMONIOTMYECKOro paszHooOpa3us. EIMHUIBI CUCTEMBbI - AEMBI M TOMYJISIIUH.
["'eHO()OH TTOMTYIISAIHH.

OBomronusi  OUONOrUYecKoro pazHooOpasusi. CKBO3HAs SBOJIOLMOHHAS TEHICHIMS -
YBEIMYEHUE pazHOOOpasusl, MpepbiBaeéMoe PEe3KUMH CIafiaMU B Pe3yJbTaTe MAaCCOBBIX BHIMHPAHUI
BUJIOB.

BoznerictBue uenoBeka Ha Owosnormueckoe pazHoooOpasme. IIpsmoit ymepd B pesynbrare
YeJoBeYecKol  JeaTedbHOCTH.  KocBeHHbIA — ymiepd  OT  BO3ICHUCTBHI,  HApYIIAIOIIMX
cOalaHCMpOBaHHbIE COOTHOIIEHHS U IIPOLIECCHI B KOCUCTEMAX.

Coxpanenmne OMOIOTHYECKOro pazHooOpasus. MIHBeHTapu3alys 1 oXpaHa OHOJIOrHYEeCKOro
pasHooOpaszusa. CoueTaHue NpaB 4YeJIOBEKa C TMpaBaMH >KUBOTHBIX. CoueTaHHe STHYECKUX
NPUHIMIIOB U SKOHOMHYECKHX MHTepecoB. COXpaHEHHE U eCTECTBEHHAs! ABOJIIOLUS OMOJIOTHYECKOTO
pasHooOpazusl.

[NoTeHnmansHOE OGHOTIOTHYECKOE pa3zHOOOpasHe.

buonoruueckoe pasHooOpa3we Kak MHIUKATOp BO3AeHcTBHMiA. Mcmomp3yroTcss Kak
OT/ICJIbHbIE KOMIIOHEHThI OMOJIOTHYECKOTO pa3HOOOpa3us, TaK M CyMMAapHBIC IIOKa3aTelNu.
Hapymienue cTpykTypbl (GyHKIMU WM CYKIIECCHOHHOM MOCIIE0BATEIbHOCTU PA3BUTHSL SKOCUCTEMBI
OOBIYHO BBIPA)KAETCS B COKpALIEHUH OMOIOTHUECKOTO pa3HOO0pasusl.

W3menunBocTh oprannsMa. Mopdorornueckas YHUKaIbHOCTh YE€IOBEYECKOTO OpraHu3Ma.
bronornueckas N3AMEHUMBOCTh COBPEMEHHOI'O UENIOBEKA: MHANMBUIyaIbHAs!, BHYTPUIIOMYJIALMOHHAS,
MEXIOMYJISAIMOHHAS M3MEHUMBOCTh. [IpHunHBI M3MEHUMBOCTH: Teorpaduyeckue (3KOIOrHYECKUe)
YCIJIOBUS, HCTOpUYECKUE (DaKTOPHI U Jp.

OCHOBHbIE 3aKOHOMEPHOCTH POCTA YEJIOBEKA.

KpuBast pocta yenoBeka, pocT B IPEHATAIBHOM U IMOCTHATAILHOM IEPUOIax, A0COMIOTHBIN
pocT, ckopocTh pocra. [IpeHatanpHBI pocT, OOLIas XapaKTEpPUCTHKA MPEHATaJIbHOIO pOCTa,
M3MEHEHUE CKOPOCTHM pOCTa OT OIUIOAOTBOPEHMs [0 poxaeHHsA. DakTopel, BIMSIOIIME Ha
MpeHaTaJIbHBIN POCT, Mpoliecchl MOpdoreHe3a B NpeHaTaIbHbIN TEPUO/I.

IlocTHaTanbHBINA POCT, U3MEHEHUE CKOPOCTH POCTa B T€UEHUE KU3HU. [1010BBIE pasinuus B
pOCTOBBIX KpuBBIX. Kputnueckue mnepuoibl. PocToBble CKauku - MOJTYPOCTOBOM CKauoK U
nmyOepraTHblii ckadok pocta. [loctmybeprarhbiii poct. KpuBas pocra uenoBeka Kak XapaKTepHas
0COOEHHOCTH MMPUMATOB.

[TyGepTaTHBIN CKAYOK POCTa U €ro MPOSIBIICHUE HA PA3IMYHBIX OpraHax M TKAHSX; ITOJIOBHIC
pa3nuuusl B MPOSIBIICHUM IyOepTaTHOro ckauka. Pa3BuUTHE CHUCTEMBI OpraHOB Pa3MHOXKEHUS Yy
MaJIbYMKOB U JIEBOYEK B ITyOEpTaTHBII IEPUO/.

buonorundeckuii Bo3pacr.

Ormpezenenre BO3pacTa 1o CTENEHH Pa3BUTHS U TOHATHE (PU3MOJIOTUYECKOM 3pEIOCTH WU
6uonornueckoro Bo3pacta. CoBrnaneHre OHOJIOTMYECKOr0 U XPOHOJIOTHYECKOrOo BO3pacTa y
OOJIBIIIMHCTBA JACTEH.

AKcenepanys Win SM0XaTbHBIN CABUT.

OnoxajibHbIe CABUTH TEMIIOB Pa3BUTHS: U3MEHEHHS COMATUYECKOrO U (PU3HMOJIOTUYECKOrO
pa3BUTHA eTel U moIpocTKoB 3a nocieauue 100 - 150 ner.

Crapenue opranusMa. [Ipupona, Mexanusmbl U Kputepun ctapenus. [lepBudHoe mposiBieHue
CTapeHUsl - U3MEHEHHs T€HETUYECKOro armapara Kietku. Mopdonoruiyeckiue KpuTepuu CTapeHuUs:
0COOEHHOCTH BHEITHOCTH, COCTOSTHUE CKEJIeTa MM KOCTHBIM BO3PACT, COCTOSIHUE 3yOOB WM 3yOHOM
BO3pacT. OyHKIMOHATbHBIE KPUTEPUH CTAPEHUSI - TTOBBIIICHHE YPOBHS XOJECTEpHHA B KPOBH U JIp.
BunoBas npomoKUTENBHOCTD KU3HU 4denoBeka. (DaKTOpbl, peryJMpyrolye TeMII CTapeHHs -
9KOJIOTMYECKUE YCIIOBHS, HACTIEACTBEHHbIE OCOOCHHOCTH OpraHru3Ma u JIp.

[TonoBoit mumopdusM uyenoBeka. | enermueckue, Mopdosorundyeckue, (GU3HOIOINIECKHEe
aCIIEKTHI MOJIOBOTO TUMOp(dr3Ma YeoBeKa.

['enernueckoe omnpeneneHue Iojia, Mpolecc Mero3a U noyoBble X U Y XPOMOCOMBI,
aHOMAJTbHBIE OTKJIOHEHHs B HAOOpE MOJIOBBIX X U Y XpOMOCOM. YHCIIEHHOE COOTHOIIIEHHE TTOJIOB B
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pa3sHoM Bo3pacte. HacnenoBanue, CLEIUIEHHOE C IOJOM - X-CLEIUIEHHOE HacleloBaHHE U Y-
CIIETUIEHHOE Haclie/[OBaHKe, MPUMEpPbI MPH3HAKOB, CLIEIUICHHBIX C I10JIOM, OOJIE3HHU, CBS3aHHBIE C
MIOJIOM: IIBETOBas cienorta, reModunus u ap. HacnemoBaHue, orpaHMYEHHOE WIIM pPEryUpyeMoe
TIOJIOM: TIPEXKIECBPEMEHHOE 00JbIceHre, cuHIpoM JloypeHca — MyHa - bunaa u np.

Moposoruueckne pa3ayus MoJIOB Y YeJIOBEKa: pa3Iniue B pOCTOBOI KPUBOW Y JKEHIIMH U
MYXUUH, Pa3BUTHUE MEPBUUHBIX M BTOPUYHBIX IOJOBBIX MPHU3HAKOB y MAaJbUUKOB U JIEBOYEK,
NIOJIOBBIE PA3IMuUsl B NPONOPLUAX TeNa, MOJIOBasi M3MEHYMBOCTb KOHCTUTYLMOHHBIX THIIOB.
[TomoBoii muMoOp(hr3M OCHOBHBIX MOP(OJOTHYECKUX YaCTeH Tejla YeJIOBEeKa: CKeJeTa, MOKPOBOB
TeJa, BHYTPEHHUX OPTaHOB, CEP/IEUHO - COCYAUCTOM CHCTEMBI, JKEJIE3 BHYTPEHHEN CEKPELIMH U JIp.

[TonoBble pazmuuust B (PU3HOJIOTHM YENIOBEKa: AEATEIILHOCTH TOPMOHOB, OIPEIEIISIOIINX
Pa3BUTHE TIOJIOBBIX MPH3HAKOB Y YEJIOBEKA - IIPe00ialaHie aHAPOTeHOB Y MYXXUHH U 3CTPOTEHOB Y
KEHIUH. JleaTenbHOCTh IMOJIOBBIX TOPMOHOB M YPOBEHb OOMEHA BEILECTB: Y MY)KUMH YPOBEHb
oOmeHa BemecTB BbIme. DPU3MOIOTHYECKHE OCOOCHHOCTH TIOJIOB B pabore (hyHKIMOHAIBHBIX
CUCTEM: MOJIOBOM, KPOBEHOCHOM, JIBIXaTEIbHOM U JIP.

buonornyeckne ©  couuasbHbIE HMCTOYHUKUA CTpecca. OMOIMOHAIBHBIA  CTpecc.
MoOwmm3aiusi opraiu3mMa B YCIOBHUSIX CTpecca. DYCTpecc - MOJOKUTENbHBIA cTpece. Jluctpece -
OTpPUIIATETIbHBI CTpecc. YCTaloCcTh Kak 3akOHOMepHoe sBieHue. [Ipodumaktuka ycTamocTu.
ITaccuBHLIN M aKTUBHBIN OTHBIX.

WunuBrayanbHOE, MOMYJSIIMOHHOE 3710pOBbE. AHTPOMO3KOJIOrndeckas cucrema. OOrmias
CcXeéMa B3aMMOOTHOILIEHUN 4YEelOBEeK - cpeia. AHTPOIOIKOJIOIMYECKUE KPUTEPUM KayecTBa CPEbl.
3n0poBasi, He3I0poBast, aOCOMOTHO IKCTpeMajbHAs cpefa. YPOBHU KOM(OPTHOCTU TEPPUTOPHUHU.
Oxpy»xarolas cpena 1 370pOBbE YeTOBEKa.

@akTOphl Cpepl, BIUSIONME Ha 3/0pOBbE UENOBEKa: (DaKTOPHI, HE HCIBITHIBAIOLINE
AQHTPOIIOTEHHOTO TMPEoO0pa3oBaHusl - TeO(U3NYECKHE, TCOXUMHYECKUE, OMOTHYECKHE: (PaKTOpPhI
cpenpl, TpeoOpa3oBaHHBIC AEATEIBHOCTHIO YEIOBEKa: (DU3MUYECKHE TEXHOTCHHBIC, XHMHYECKUE
TEXHOTCHHBIE.

Otanbl OCBOGHUSI TEPPUTOPUM: SKCHEIULIMM, O4Yard IIOCEJIEHUs, CIUIOIIHOE IIOCEJIECHHUE,
BBICOKOMHTEHCUBHOE TOCeNieHne. BblienieHne CaHA KOCHETEM IO MPUPOIHO-0YAroBbIM HHQEKIHM,
10 OMOTEOXUMHH, TI0 UHTETPATbHBIM Ipu3HakaM. CTerneHb KOM(POPTHOCTH TEPPUTOPUH IS KUZHH
moze. PalioHnpoBaHue TEPPUTOPUH 110 YPOBHSIM KoM(opTHOCTU. KOHCTpYHpOBaHHe ONTUMAaIbHOMN
JUIS UEJIOBEKA CPe/Ibl B paliOHaX HOBOTO 0cBOEeHUs. CO3JaHNE IIEMEHTOB COLMATIBHOM aanTaluy.

3HaueHHe OHKOJOTMM B COBPEMEHHOM OOIIECTBE. ODKOJOTHSl KaK TeopeThyeckas Oasza
MEPONPHUATUI N0 OXpaHe NPUPOABI, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPHUPOJHBIX PECYPCOB U
0€30MacHOCTH YEIOBEYECKOM KU3HEIESITEIIbHOCTH.

Kpatkuii ouepk ocHOB 3Ko0ji0ruH. DakTopsl cpenpl: 00IIe 3aKOHOMEPHOCTH, UX JEHCTBHS
Ha OKMBble OpraHm3Mbl. Baxneilmme QakTtopsl cpenpl W ajgantaldd K HUM OPraHU3MOB.
Buonornueckue putmbl. JKusHeHusie (Gopmbl. THIIBI OMOTHYECKMX B3aMMOOTHOIICHHN. YYeHHE O
MOMYJISIUSIX. YYEHHE O COOOIIECTBaX: OMOIICHO3bI, SKOCHCTEMBI, Orocdepa. JlnHaMuka cooOIIecTB.

[NosiBnenue uvenoBeka Ha 3eMile - KAYECTBEHHBIN CKauoK B pa3BuTum Ouoctepsl. Vcropus
YeNiOBeYEeCTBA - HWCTOpHUS YHHUTOKEHUs Ouocepsl. OCHOBHBIE aHTPOMNOTEHHBIE (HAKTOPBHI,
npeobpazyromme ouochepy: pocT HapOJOHACEIEHUS M HAaydHO-TEXHUUECKas peomouus. [Ipormecc
CTaHOBJICHUSI AKOJIOTMM YEJIOBEKa KaK CHEHATLHON HayYHOM IUCHMIUTMHBL [loHsTHE '>KONMorus
yesoBeka. OCHOBHBIE 3a1a4y SKOJIOTHH YEJIOBEKaA.

VYdenune o 6rocdepe -eCTeCTBEHHO-UCTOPUYECKas OCHOBA KOJIOTHH uenoBeka. Pabotsr B.U.
Bepnanckoro o 6uocdepe. Onpenenenue, CTpyKTypa 1 3BoJronust ouocdepsl. KuBoe 1 6nokocHoe
BeriecTBo. llpeBparieHue BemiectBa M 3Heprud B dKocucreMme. [loTok sHeprum B Ouocdepe;
NUIIeBble enu u ceTH. buocdepa - cpena >xu3HM yenoBeka. JKHMBbIe OpraHU3MBI - CO3AATENH
coBpeMeHHOro obnuka Ouoceprl. OcCHOBHBIE (YHKIIMHM JKABOTO BeliecTBa B Ouocdepe.
KpyroBopor BemiecTBa B JKOCHCTEMax - Oonblide OHOreoXuMHUYeckue LUKIbL DakTopsl
Jerpagayu Onocdepbl: Pa3BUTHE CEIBCKOTO XO035HWCTBA M MPOMBIIIJICHHOCTH, JeMOTrpaduaecKuil
B3pbIB. Hoocdepa - HOBbII 3Tan pa3sutust buocepsl. Kontposs Pasyma 3a somonuei Hoochepsl.
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I'mo0anbHbIe HKONIOTHYECKHE MPOOIeMbI U SKOJIOTHA YenoBeka. Oxpana Ouocdeps! Kak oxHa
U3 BOKHEHIIINX COBPEMEHHBIX 33/1a4 YeJIOBEYECTBA.

Hcropust uyenmoBedecTBa M OKOJOTMYECKUE KPU3UCHL: JIOKAIBHBIE, PETHOHAIbHBIC,
robanmpHble. [Ipupoma B omacHocTH. OCHOBHBIE TUIOOQIBHBIE HKOJIOTHUECKHUE TPOOJIEMBI
YeJI0BeuecTBa: "MapHUKOBBIN 3((deKT", "030HOBBIEC ABIPHI", 3arpsA3HEHNE BOJHOTO M BO3IYIIHOTO
OacceitHa, HWCTpeOJIEHHE JIECOB, 3arps3HEHHE OKEaHa, OMYCTHIHMBAHH OBOJIONHS OMOCHEpHI.
Bsrasaer B.U. Bepuaackoro u Teitsip ne llapnena Ha sBomonuio 6uocepbl 1 Hen30eKHbIH
nepexos Ouochepsl B Hoochepy. IIpupomHbie SKOJOTHMYECKHE KPU3WCHI B TMPOLUIOM U
HACTOSIIIIEM U CIIOCOOHOCTh CAMOBOCCTAHOBIIEHUS OHOC(hepHI.

[Tonsitue HOOChEpHl Kak 3Tama pa3BUTHA OWOChEphl MPU Pa3yMHOM pPETryIUPOBAHUHU
OTHOILICHUU YEJIOBEKA U MPUPOJIBI.

I'moGanpHBIE TIPOOIEMBI BO3HHMKAIOT B PE3yJbTaTe OOBEKTHBHOTO Pa3BUTHUS OOIIECTBA
CO3JIAI0T YTPO3Y BCEMY YENIOBEUECTBY M TPEOYIOT JJISI CBOETO PEIICHHUs] OOBEIUHEHHBIX YCHIIUMA
BCEr0 MUPOBOT'0 COOOIIECTBA.

I'mo0anbHbIe HKONIOTHYECKHE MPOOJIEMbI U SKOJIOTH YenoBeka. Oxpana Ouocdepsl Kak oxHa
U3 BaXHEHIIMX COBPEMEHHBIX 3aJay dYenoBedecTBa. VHIMKATOPHI TIOOATBHOrO 3KOJIOIHYECKOro
KpU3KCa: aHTPOIOT€HHOE HM3MEHEHHE XMMHMYECKOTO COcTaBa arMoc(epbl, Aerpajalusi JIECHbIX,
3eMeNbHbBIX, BOJIHBIX PECYPCOB; CHMKEHHE OMopa3Ho00pas3usl. 3arpsisHEHHE OKPY KaroIIei cpeibl Kak
sKOJIOTMYecKuii mporiecc. OCHOBHBIE IIyTM MUIpPAllMd W HaKOIUIeHHMs B Ouocdepe BpeaHbIX
XUMUYECKUX COCNUHEHUHM (3KOTOKCHKAHTOB), PAIMOAKTUBHBIX H30TOMOB U JPYIMX BEILECTB,
OIACHBIX JUIS YeJIOBeKa. DKOTOKCHKO-IOTHA. BHOakKyMysiuys Ha pa3HbIX TPOPUUECKUX YPOBHSX.

Tumbl 3arps3HEHUs] M UX BIMSHUE Ha 370pOBbE YENIOBEKA: 3arpsi3HEHUE (U3MUECKUMHU
(akTopamu; XUMUYECKOE 3arpsi3HeHHE (MHTPEAMEHTHOE), IECTPYKTUBHOE U .

[TaTtonorust HaceneHuss W 3arps3HEeHHE cpenbl. V3MEeHEHWE SKOJIOrMYecKOr cpeapl |
YXY/ALIEHHE SIHUAEMHOIOTNYECKOM 0OCTaHOBKH.

[Iyti  0O310pOBNEHHA  OKpYXArOUIEH Ccpedbl:  O3AOPOBIEHHE  SIMUIACMHOJIOTHYECKON
00CTaHOBKH, ONTUMM3AIMs OKpYXaromeld cpenpl. OXpaHa cpenbl OT 3arps3HEHHs] Kak HKOJIOro-
TUTHEHHYECKas mpooema.

DKOJIOTMYECKUI UMIIEPATHB.

[TpobGrema npeaoTBpaIICHHS SIIEPHOM BOWHBI U COXpPaHEHUs MHpa Ha TuiaHere. VckimroueHne
BOIMHBI, YTBEPKIAIOLIEH HACKIIME U X arpecCHy, KaK Croco0a pereHus! MexTyHapOIHbIX IPOOIEM.

[IpupoaHo-5kOHOMUYECKHME  TPOOJIEMBbl:  SKOHOMHYECKas, SHEpreTudecKkas, ChbIpbeBas,
IPOJIOBOJICTBEHHAS U T.J., CBI3aHHBIC ¢ €CTECTBEHHBIMM OCHOBaMH JKM3HHU Ha 3emie. [nobanbHast
SHepreTHyeckasi mpolsiemMa CBsi3aHa C OTPAHMYEHHOCTHIO MPUPOJHBIX 3aMacoB YTJIEBOAOPOAHOTO
coipbs. [noGanmbHast celppeBasg mpoOieMa CBf3aHa C IOCTOSHHO pPACTYIIUM CIpPOCOM Ha
MHUHEPAIbHOE CHIPh€ W HCTOIIEHHME MHOTHX ero BHIOB. [IpomoBosibcTBeHHas mpobiema, CBH-
JIETENIbCTBOM KOTOPOM OCTaeTCsl MAacCOBBI TOJION, HEOCNaHWE W HEMOJIHOIEHHOE IHMTaHue
OTPOMHOTO KOJIMYECTBA HACETICHNUS TIJIAHETBI.

[TpoGnembl conmanbHOro xapakrepa. Jlemorpaduueckas mpobiema - yrpokarolmmid poct
HaceJeHusl c1abopa3BUTHIX CTPaH, I7Ie MPOKUBACT OOJIBILIAS YaCTh YEIOBEYECTBRA.

[IpoGnemMbl  CMEIIAaHHOTO XapakTepa, CBs3aHHBIE C MAacCOBOW THOENBIO  JIFOJICH:
perroHaIbHbIE KOH(IMKTHI, MPECTYIHOCTh, TEXHOJIOTHYECKHE aBapUH, CTUXUIHBIE OCICTBHUSI.

[TpoGnemMbl HaydyHOTro XapakTepa - OCBOGHHE KOCMOCA, MWCCIEJOBAaHWE BHYTPEHHETO
CTpoeHHs 3eMJM, JOJTOCPOYHOE IPOTHO3MpPOBaHUE KiMMaTa. HepemeHHOCTh STHX 3aAay He
OKa3bIBAaET MOBPEXKIAIOIIETO ACHCTBHS HAa PA3BUTHE YEIIOBEYECTRA.

VYcToiiunBoe pa3BUTHE KaK KOMIIPOMHCC MEXIY CTpEMJICHUEM YeJIOBEYEeCTBa
yIIOBJIETBOPATh CBOM NOTPEOHOTH H HEOOXOTUMOCTBIO COXpaHEeHHs Oumochepsl i
OyIyIIMX MMOKOJICHUM.

buosTtnka kak ectecTBeHHOe 00OOCHOBAaHME YENOBEUECKOW Mopanu. buonormueckoe u
COLIMAJIbHOE B TIOBEJICHUU YEJIOBEKa.

UYenoBek - IMHCTBO OMOJIOTMYECKOM M COIMATBHON CYIITHOCTEH.
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OBomonus panHux (opM denoBeka - Homohabilis, Homoerectus u 6onee mo3naux ¢opm -
HeaH/IepTalbleB, KPOMaHbOHIIEB. DOPMUPOBAHKE YeIOBeKa MO/ JEUCTBUEM HE TOJILKO MPHUPOIHBIX
(dakTopoB, HO M TOA BCE BO3PACTAIOIIMM BIUSHUEM COLHUAIBHBIX (akTopoB. ColuaabHO
JETepMUHUPOBAHHBIN XapaKTep 3BOIOLNU COBPEMEHHOT'O YeI0BeKa.

DBOITIOLIMOHHAS YKOJIOTHS KaK TeopeThdeckas 6a3a Juis 0ObSCHEHHS SBOIOLUH YETIOBEKA
ero npeakoB. OCHOBHbBIE MPUHIMIBI SKOJIOTUM U UX CBSI3b C TEOPHEHN 3BONIOIMHU. ECTECTBEHHBIN
oTOOp U (PaKTOpHI, OrpaHUUUBAIOLINE OTOOp. THIBI BOTIOLMOHHBIX M3MEHEHHI: (UIIeTHUECKUe
u3MeHeHus u quBeprenimsa. OtOop U ajanrtanus. AJanTuBHAs paguaius. AJanTUBHbBIE MPU3HAKU
OpraHM3Ma KakK CpeJCTBa PELICHHs IMPOOJIEM, MOCTABICHHBIX MEpell OPraHu3MOM OKpYXKaroIIen
cpenoii. IlpuHIMNMAanbHOE CXOJCTBO SBOJIOIMU YEIOBEKa M JPYTUX BHJIOB KMBOM MPUPOIbL:
SBOJIIOLIMSI  TOMHHHMJ ~ KaKk  TPOLECC  B3aMMOJACUCTBHSI ~ BHYTPEHHHUX  CHJ  SBOJIOLUH
(bunmorenernveckoro Haciemus) W BHEIIHMX CHI  (OKPYXKAIOMIEH Cpesbl); OIHOBPEMEHHOE
CYIIECTBOBAHNE HECKOJIBKUX BUIOB TOMUHU/I B ONPEIEIIEHHBIE TIEPUOIbI ABOIIOMU; TTIOBTOPSEMOCTb
SBOJTIOLIMOHHBIX TEHCHIMIA B Pa3HbIX BETBSX TOMUHUI.

OUIOreHETUYECKOE Pa3BUTHE 4YeNOBeKa. ['eonormyeckas XpOHOIOTHs. XPOHOJIOTHYECKUE
PaMKH 3BOJIIOLIUM YeJIoBeKa. PeKoHCTpyKIus 00JIMKa MOHIHMIHOTO MpeKa yesnoBeka. [ OMUHOUAbI 1
roMuHUIBL [locTpoenne GprtoreHeTHYeCKuX CXeM 3BOJIOIMU TOMUHU/ 110 JAHHBIM MAJICOHTOJIOTHH,
CpaBHHUTEILHOW MOPQOIOTUH, KAPHOJOTMH, HMMYHOTEHETHKH, CPAaBHUTEIbHOM OHOXMMHH,
sTonoruu. Mcnonb3oBaHue "MOJEKYISPHBIX 4YacoB' Uil AATUPOBKH HBOJIOIMOHHBIX3BOJIIOLU-
OHHBIX COOBITHUI TOMUHUI.

JleficTBiiE OCHOBHBIX (DAaKTOPOB ABOJIIOIMK B COBPEMEHHBIX YEIOBEYCCKHX MOMYIISIMSIX W
BO3MOJKHBIE ITYTH OSBOJIOLMHM YeNOBeKa B OyayIleM: CHIDKEHHE 3HaueHHs MHOTHUX (haKTOpOB
OBOJIIOIMY, TAKUX KaK ECTECTBEHHBIM OTOOp, W3OJSIMS, BOJHBI YHCICHHOCTH; MPOJOJKECHHUE
NEWCTBUS, a B PsJIe PaliOHOB JIa’ke YCUIIEHHE MYTallMOHHOT'O Ipoliecca.

Tema 10.Konuenuusi caMOpa3BUTHS U CAMOOPTraHU3AUM MaTEePUH

Mexanuctuueckass kaptuHa Mupa HproroHa. OcHOBHbIE Hayaja TEPMOAMHAMHUKHA U
MPUMEHEHHE MX K OpraHM3allid OKpyKawolero mupa u Bcenennoi. ['mmotesa 3aryxaroiei
BceeneHHOM Ha OCHOBaHUM  JIEMCTBUSL BTOPOrO Hayajla TEpMOAMHAMMKHU. [ocronctso
Pa3pyIINTEIBHOM TEHACHIMN - CTPEMIICHHE K POCTY SHTPOIINH U K Xa0Cy.

Ilo mpencraBneHuro Hayku XIX Beka, Mo BIMSHUEM JABYX IUCLMIUIMH KJIACCUYECKOH
(U3MKN - CTaTUCTUYECKOM MEXaHMKM M PaBHOBECHOW TEPMOJIMHAMUKH, MAaTepHH IpUCYLIA
€IMHCTBEHHO pa3pyluTenbHas TeHaeHuus. O0e HaydHble IMCIMIUIMHBI OIMCBHIBAIOT IOBEJCHHUE
M30JIMPOBAHHBIX (3aMKHYTBIX) MaKpOCHCTEM, HE OOMEHMBAIOIIUXCSI HU SHEPrUel, HU BELIECTBOM C
oKpyxaromeit cpenoil.  CrarucTudeckas MEXaHMKa ONMCHIBAET XaOTUYHOCTh M MHIMBUIYaIbHYIO
HETIPEICKA3YEMOCTh  [IBIDKEHHMsS OIPOMHOIO  KOJIMYECTBA MMKPOYACTHL. 3AECh ACHUCTBYIOT
BEPOATHOCTHBIE (CTATHCTUYECKUE) 3aKOHBI M YeM OOJIbIlIe YacTUI], TEM TOYHEE BBINOJHSIIOTCS 3TH
3aKOHBI. B TepMonMHaMHMKe OCHOBHAs pOJb INPUHAMICKUT BTOPOMY Hayaly, ONpPENSIIONIEMY
HEoOpaTUMYIO HaIPaBJICHHOCTh MPOLIECCOB MPEOOpa30BaHMs SHEPIUH B 3aMKHYTOH cucreme. Takue
IIPOLIECCHI IIPUBOIAT CUCTEMY K CAMOMY IIPOCTOMY COCTOSTHHIO ~-TEPMOJMHAMUYECKOMY PABHOBECHIO.
3TO COCTOSIHME KBUBAJIEHTHO XaocCy, KOTrJa OTCYTCTBYET Kakas-TMOO YIOpsI0YeHHOCTh. Bropoe
HAYaJI0 TEPMOAMHAMMKHM IPHUMEHSIOCh Ul ONMCaHUs BCeneHHOM, KOTopas Ipearolaragach
3aMKHYTOM cucTeMou. Jlenancst BBIBOJ O JAerpajganyy BceneHHOM CO BpeMEHEM, Iepexoie ee B
COCTOSIHHE Xa0ca - ""TeryoBoi cMepTu'.

Ilocnennue mccnenoBaHMs TEOPUM CHUCTEM IIOKA3aIM - BCE M3BECTHBIE HAYKE CHUCTEMBI, OT
CaMbIX MaIbIX A0 CaMbIX OOJBILINX, ABIAIOTCS OTKPBITHIMU, OHU OOMEHHMBAIOTCS SHEpPrued W/Wiu
BEILIECTBOM C OKPYXKAIOIIEH CPeAON U HAaXOAATCS B COCTOSHUM, AAJIEKOM OT TEPMOJUHAMHUYECKOIO
paBHOBecus. VccnenoBaHus MOKa3aay, 4TO Pa3BUTHE TAKUX CHCTEM MPOTEKAET ITyTeM 00pa30BaHUs
HapacTarollel yHnopsI04eHHOCTH. Tak BO3ZHMKIIO INPEACTaBICHWE O CaMOOPraHW3alMH OTKPBITHIX
CHCTEM WJIM HOBOW KOHUETILIMH PA3BUTHS MATEPUHL.

Camoopranuzaiys OTpaxkaeT (yHIAMEHTaJbHbIA NpHHIMI [Ipupoasl, ONMUCHIBAIOLIHIA
pa3BUTHE OT OoJiee MPOCTHIX, XAOTUYECKUX COCTOSIHUM K YHOPAAOYEHHBIM (hOpMaM OpraHHU3aliu
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BemecTBa. CamMoopraHu3aniell Takke Ha3bIBAlOT MPUPOJHBIE CKAYKOOOpa3HbIE IPOIIECCHI,
NEPEBOALINE OTKPBITYI0 HEPABHOBECHYIO CUCTEMY, TOCTUTLIYIO B CBOEM Pa3BUTHH KPUTHUYECKOTO
COCTOSIHMSI, B HOBOE, YCTOWYMBOE COCTOSIHUE C Oojee BBICOKMM YPOBHEM CIIOXKHOCTU H
YHOPSIIOYEHHOCTH TI0 CPaBHEHUIO C HMCXOJHBIM. KpHUTHYECKOE COCTOSIHUE - COCTOSIHUE KpailHen
HEYCTOMYMBOCTH, JOCTUIaeMOE OTKPBITOM HEPABHOBECHOMW CHUCTEMOM B XOJ€ MPEALIECTBYIOLIETO IIe-
pPHOAA TUTABHOTO BOJIFOLIMOHHOTO Pa3BUTHSL.

ITonarue "npoctoil" M "ClIOKHBINA" OTHOCUTENBbHBI M BBIABISAIOTCS NPH CONOCTABICHUU
POICTBEHHBIX OOBEKTOB.

JKuzHp Kak npoliecc, IPOTUBOIOJIOKHBIN pa3pylIMTENbHON TeHeHInU. DEHOMEHY KU3HU
MPUMKCHIBANACH KaK CIIOCOOHOCTD MPOSIBIISATH TEHACHIIMIO K Pa3pyIICHUIO YIIOPSA0UYEHHOCTH, TaK U
TEHJCHIMIO K €€ COXpPAaHEHMIO. 32 KOCHOM MaTepHel MO-NPEeXKHEMY INPHU3HABAIACh TOJIBKO OJHA
TEHJICHITUS - HEN30€KHO pa3pyIiaTh OO0 YIIOPSI0UEHHOCTb.

OnHako B MOCIEIHUE JECATHIETHS CTalo SCHO, YTO MEpexofbl B OoJiee YMOpsA0ueHHOE
COCTOSIHME, TO €CThb CaMOOpraHU3allys, MPUCYIIA JIIOOBIM OTKPBITHIM CHCTEMaM, JIIOOBIM BUAAM
Mmarepuu. HyXHbI TOJIBKO MOIXOAAIINE YCIOBUS AJIs1 IPOSIBJIEHUS 3TOTO IpoLiECcca.

JIroboii mporecc mepexoqa Ha 6osee BHICOKMH YPOBEHb CAMOOPTaHHM3AIlMU B Pa3IMYHBIX
CaMOOPTaHU3YIOIIUXCS CUCTEMAX, (PU3MIECKUX, XUMHUYECKHUX, OMOJIOTHYECKHX,, COITATIBHBIX, UMEET
€IMHBI  aIroOpuT™M  Tepexoja K  0Oojee  BBICOKOOPTaHW30BAaHHOMY (YHOPSIOUYCHHOMY)
COCTOSIHHIO.

Teopust camoopraHuzaliy pazpadaTbIBaeTCs B TPEX HAyYHBIXIUCLMIUIMHAX: CUHEPIeTHKE,
TEPMOJIMHAMUKE HEPAaBHOBECHBIX IIPOLIECCOB M TeopuH Kartactpod. Hambonmee uacto Teopus
CCaMOOPraHU3allil acCOLMUPYETCS C CHHEpPreTMKoM. Bo Bcex Tpex pasmenax [yl mporiecca
CaMOOpraHu3aIi HE0O0XO0IMMO HECKOJIBKO YCIOBHUM: 1) OTKPBITOCTh CUCTEMBI, 2) CYIIECTBEHHAS
HEPaBHOBECHOCTh, JOCTUTAKOLIAsl MPU OMNPEIEICHHBIX COCTOSHHUSAX KPUTUYECKOIO COCTOSHUSA
(Touka Omdypkanuu), CONpoBOXKIaeMas MOTEpeH yCTOWYMBOCTH, 3) BBIXOA M3 KPUTHYECKOTO
COCTOSIHMSI TPOMCXOJUT CcKaukoM Tuma (a3oBoro mepexona. Ilepexom HocuT xapakTep
KOJUIEKTHBHOM ()ITFOKTYaIMX C HEOTHO3HAYHBIMH TIOCIIEICTBUSMHU.

Baxxnblii MOMEHT camMOOpraHu3alu - 3TO mpolecc ckadka. [lepen ckadykom B cucTteMe, B
OTBET Ha W3MCHEHHE BHEIIHHX (AKTOPOB, MApaMeTPhl CHUCTEMbl MEHSUIMCh JMHeWHo. [Ipu
JOCTMOKEHUM KPUTUYECKOIO COCTOSIHWSL JIMHEWHAs 3aBUCHMOCTh HApYHIAeTCs W BO3HHMKAIOT
HEJIMHEHHbIE 3aBUCUMOCTH. MOXKHO CKa3aTb, 4YTO HOBas MapaJnrMa, OIHMCHIBAIOIIAs
CaMOOPraHU3aLMIo, €CTh MapaAUrMa HETMHEUHOCTH.

Jpyroii BaKHBIA MOMEHT Ipolecca Mepexofa (CKauka) U3 KPUTUYECKOTO COCTOSHUS B
YCTOMUMBOE COCTOSIHHE - 53TOT CKAYOK HEOJHO3HAYECH: HEPABHOBECHBIE CHCTEMBI HMEIOT
BO3MOXXKHOCTb IIEPEUTH W3 HEYCTOWYMBOIO B OJHO M3 HECKOJIBKMX JUCKPETHBIX YCTOMYMBBIX
COCTOSIHUM. B Kakoe MMEHHO - JIeN0 CcTyyvasi.

SBneHus caMOOpraHu3alMi B pa3IMYHbIX CUCTEMax: BO3HUMKHOBEHHE sueek benapa B
MOJIOTPEBAEMOM KHJIKOCTH, MPOTEKAHUE IUKINYECKNX XUMUYECKUX peakiuil Tuna benoycosa-
JKaGoTHHCKOrO, TOBEJICHUE Ja3epHOM CHUCTEMbl - BO3HMKHOBEHHMS JIA3€PHOrO JIy4ya, pPa3BHTHE
Bcenennoii, 3BOMIONMS KUBBIX OPraHU3MOB, MAJICOHTOJIOTMYECKUE BhIMUpPaHUs (KatacTpodsl) U
aBOMIOLIUST OMochephl, MPOIECChl CAMOOPTaHU3AIMKM B SIBICHUSIX JKU3HU, CAMOOPTaHMU3aIs B
MOMYJISIUSAX, CAMOOPraHU3alysl B 3KOCHCTEMAX, CAMOOPraHU3ALNS B COLUATIbHO-D)KOHOMHUYECKUX
nporeccax, CaMOOpraHu3aIys B 0OLIECTBE, SIBJICHUS CAMOOPraHU3aluH B KyJIbTYpE U T.1.

HoBblii B3MVISi1 HA KOHLEHIMIO JECTEPMUHM3MA: B OKPYXKAIOIIEM HAC MHUpPE JECHCTBYIOT U
JKECTKHM JIETEPMUHU3M, XapaKTEpHBIA JJsi IJIAaBHOTO, 3BOJIIOIMOHHOTO PA3BUTHS CUCTEM, U
CIIy4ailHOCTb, XapaKTepHasi JJIsl COCTOSIHUS CUCTEMbI B Touke Oudypkauuu. [locne Toro kak mytb
JUISL CUCTEMBI BEIOpaH (OIMH M3 MHOTMX BO3MOJKHBIX) BHOBB BCTYIIAET B CHITY JIETEPMIHHU3M.

B npupone npeobiagaror HeoOpaTUMbIE MPOIIECCHI, YTO CKa3bIBAETCSA Ha HEOOPAaTUMOCTH
BpeMeHH. Penkue mporecchl B NPUPOJE TOJTHOCTHIO OOpaTHMBI, a CIIENOBATENIBHO U PEIKHM
SBJICHUEM CJIEIyeT CUUTaTh 0OpaTUMOE BpeMs, CBS3aHHOE C 3aMKHYTBIMHU CHCTEMaMH (€CIH TakKue
umeroTcs). bomee Toro, HeoOpaTuMble TPOLECCHl NMPU ONPEENCHHBIX YCIOBUSX (OTKPHITOCTD
CHCTEMBI) TIOPOXKIAIOT BBICOKHE YPOBHHU OpraHU3ALIH.
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[Ipu camoopranu3ay SHTPONHUS CUCTEMbI TTOHIKACTCS, @ SHTPOIUS OKPYXKAIOIIEH Cpebl
BO3pacTaer.

VHUBEpCAIBHBIM SBONIOIMOHM3M KakK  HaydHass MpOrpamMMa  COBPEMEHHOCTH,  €ro
HPUHLIUTIBL

- BCE CYLIECTBYET B Pa3BUTHH;

- pa3BUTHE KaK 4YepeOBaHHWE MEUIEHHBIX KOJMYECTBEHHBIX M OBICTPHIX KAaYEeCTBEHHBIX
u3MeHennii (Oudypkanun);

- 3aKOHbI TMpPUPOAbI KaKk TMPUHLUUIBI OTOOpa JIOMYCTUMBIX COCTOSHUM U3  BCeX
MBICTIUMBIX;

- ¢yHIaMeHTallbHas U HEyCTpaHUMasi pojib CIyYailHOCTH M HEOIpPEeAeIeHHOCTH;

- HENpe/CKa3yeMOCTh MyTH BBIXOJA M3 TOUKM Oudypkanuu (IpoIUIoe BIMSET HA
Oyayliee, HO HE OMPENENSET €ro);

- YCTOHUMBOCTh M HAJEKHOCTb IPUPOJHBIX CHCTEM KaK pe3ylbTaT HMX MOCTOSHHOIO
OOHOBJICHHUS.

Tema 11.3akiaouenune. Hayka u Oyayiee yesiopeuecTna.
Oxkonoruueckas KynbTypa. [ltanerapHoe mpinuienne. Ha myTu K 1eJ10CTHOM KyJbType.

10. Ilepeyenb nHPOPMALMOHHBIX TEXHOJIOIHIl, HCIOJIb3YeMbIX MPH OCYLECTBJICHUN
00pa3oBaTe/IbLHOIO TMpolecca MO0 JUCHUILVIMHE (MOAYJII0), BKJIKYasA MepevyeHb
NMPOrpaMMHOro obecneyeHusi W HUHPOPMAUMOHHBLIX CIHPAaBOYHBLIX cHUCTeM (mpH
HEe00XO0AUMOCTH)

10.1. IlepeyeHp HeOOXOAMMOI0 MIPOrPAMMHOI0 o0ecreYeHus!

1. Microsoft Office 2010nomep mpoaykra 14.0.6024.1000 SP1 MSO (14.0.6024.1000)
02260-018-0000106-48095

2. Kaspersky Anti-virus 6/0 Ne munensun 26FE-000451-5729CF81 Cpok nuieH3un

07.02.2020

Adobe Reader 9 becmimarno, 01.02.2019

4. OC Windows 7 Ilpodeccuonanbnas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, Geccpounblit

(98]

5. Open Office 4.1.5, Apache 01.02.2019, munensust LGPL.
6. 7-zip.org GNU LGPL
7.

10.2. IlepeyeHbr He0O0XOAMMBIX HWH(POPMALMOHHBLIX CIPABOYHBIX CHCTEM H
npogeccuoHAIbHBIX 023 TaAHHBIX:
J1eKTPOHHO-0HOJINOTEYHbIEe CHCTEMbI

1. Znanium.com. ba3oBas KoJIEKIHS: AIEKTPOHHO-OMOMMOTEYHass cuctema: cabt / OO0
"Hayuno-uznarensckuii  nenrp  Hudpa-M". —  Mocka, 2011 -  URL:
http://znanium.com/catalog (mara oOnoBnenus: 06.06.2019). — Pexum noctyma: st
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT: ANEKTPOHHBIN.

2. IPRBooks. ba3zoBas kosiaekuus: 3JeKTpOHHO-O0MOMroTeuHas cuctema: caiut / OOIecTBo ¢
orpaHMueHHON oTBeTcTBeHHOCThIO Kommanus "Al Ilu Ap Meaua". — Capatos, 2010. —
URL: http://www.iprbookshop.ru/586.html — Pexum ngoctyma: s 3apeructpup.
[I0JIb30BaTeIe. — TEKCT AIEKTPOHHBIN.

DJIeKTPOHHBbIE OUOJINOTEKH
1. HammonanbHas »saexktponHas Oubnmorexka (HOB): ¢enepanbnas rocynapcTBeHHas
nH(popMaIoHHas cuctema: caT / MuHucTtepcTBO KyabTypbl Poccuiickoit deaepanmu,
Poccwuiickas rocymapcTBeHHas 6ubnuoreka. — Mocksa, 2004 — URL: https://H306.pd/. —
Pexxum goctymna: ajist 3aperucTpup. nojib3oBareneil. — TeKCT: 3eKTPOHHBIM.
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2. eLIBRARY.RU: nay4nas snekTpoHHas Oubnmnoreka: cait. — Mocksa, 2000. — URL:
https://elibrary.ru/defaultx.asp. — Pexxum moctyma: st 3aperucTpup. MoJIb30BaTENCH. —

TekceT: 2IeKTPOHHBIN.

3. CYBERLENINKA: nayuHas snexkTpoHHas 6ubnauoreka: caiit. — Mocksa, 2014. — URL:
https://cyberleninka.ru// — Pexum nmocrtymna: 11t 3aperucTpup. nojib3oBareneid. — TekcT:

3JIEKTPOHHBIMN.

11. Onucanne MaTepruaJIbHO-TEXHUYECKOH 0a3bl HEOOXOAMMOI ISl OCYIIeCTBJICHUS
00pa30BaTeILHOIO MPoIecca Mo JMCUUILIHHE (MOTYJII0)

HanmenoBanms
CIIeIIMAIbHBIX IIOMEIICHUN U
MIOMEINIECHUN UIA
CaMOCTOSITENIbHOM PabOTHI

OcHaIIeHHOCTD
CIIeLIMAIbHBIX ITOMEIICHUM
U IIOMEIIECHUN I
CaMOCTOSITEJIbHOM PabOTHI

[lepeuenb TMIIEH3MOHHOTO
MPOrPaMMHOTO OOECTICUCHUSI.
PexBU3UTHI MOATBEPKTAFOIIETO
JIOKYMEHTa

CHCHI/IaJ'II)HBIe IIOMCIICHUA

VY4eOHble ayAUTOPUH IS
MIPOBEJICHUS 3aHATUN
JEKIMOHHOrO0 Thna. Ne ay.
5-22, 5-21 aapec: r. Maiikor,
yi1. XKykosckoro 30.
Aynuropus s
IIPaKTUYECKUX 3aHATUH,
TPYIIIOBBIX U
WHIUBUTyaJIbHBIX
KOHCYJIbTAIIMH, TEKYIIETO
KOHTPOJIS U TPOMEKYTOUYHOU
arrecraruu: Ne ayz. 5-22, 5-
21 appec: r. Maiixom, yi1.
Kykosckoro 30.
Komnbrorepnsiii kiace: Ne
aya. 5-23, anpec: r. Maiikor,
yi1. XKykosckoro 30.

IIepenocnoe
MYJIbTUMEAUNHOE
obopynoBaHue, JI0CKa,
Mebenb I ayIuTOPHH,
KOMIIBIOTEPHBIM KJIACC Ha
15 nocadounvix mecm,
OCHALEHHBIN
KoMmnbloTepamu Pentium ¢
BBIXOZ0M B IHTEpHET

1. Microsoft Office 2010
HoMep mpoaykra 14.0.6024.1000
SPI  MSO (14.0.6024.1000)
02260-018-0000106-48095

2. Kaspersky Anti-virus 6/0
Ne  junensunm  26FE-000451-
5729CF81 Cpox  nuueH3uH
07.02.2020

3. Adobe Reader 9
becnnarno, 01.02.2019

4. ocC Windows 7
[Ipodeccuonanbuas, Microsoft
Corp. Ne 00371-838-5849405-
85257, 23.01.2012, 6eccpounsbrii
5. Open Office 4.1.5, Apache
01.02.2019, munen3us LGPL.

6. 7-zip.org GNU LGPL
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12. lonostHeHnsI 1 M3MeHeHHs B padodeii mporpamme «KoHuenuum coBpeMeHHOI0O
€CTeCTBO3HAHUS»
Ha / Y4eOHBIH TOJT

B pabouyto nporpammy

JUTsI HATIPaBJICHHS (CTICIIMAIbHOCTH)

(kol, HANMEHOBAHUE)

BHOCATCA CICAYIOIINEC JOTIOJIHCHUA U U3MCHCHUS:

ﬂOHOJ’IHeHI/IH 1 USMCHCHHUS BHEC

JlomoyiHeHUs U U3MEHEHUS paCCMOTPEHBI U 0JJ00OpPEeHBI Ha 3acelaHnu Kadeapbl

« » 200 .
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3aBenyroumii kaenpoit
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