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He.]'lb OCBOCHUA NTUCHHUIIJIMHBI:

CnocoOHOCTh TPHUMEHATh KPUTHYECKUH aHaian3 HMHGOPMAIMM W CHCTEMHBIH IOAXOJ] JJS peIIeHUs
po¢eCCUOHANIBHBIX 3a]1a4

Ilian kypca:
Tema 1. O61uue mpoo1eMbl eCTECTBOZHAHMS.

[Ipenmer u CTpyKTypa ecTeCTBO3HaHHUsS. B3aMMOCBsI3b €CTECTBEHHOTO W T'YMaHUTAPHOTO
Mo3HaHUsA. B3anMMOCBA3b OCHOBHBIX OTpaciiedl €CTeCTBO3HaHUs. MeECTO HayKu B CUCTEME AYyXOBHOM
KyJIbTYpbl, COOTHOILIEHHE C penurueit, d¢unocodueii, mudonorueit, uckycctsom. [loHarne HayKu.
XapakTepHble 4YepThl HayKH: OOBEKTUBHOCTh, PAllMOHAJIBHOCTH, COTJIACOBAHHOCThH, CUCTEMHOCTD,
JIOCTOBEPHOCTh, OIBITHAS MPOBEPSEMOCTh M BO3MOXHOCTh MHOTOKPATHOTO BOCIPOU3BEICHUS,
VHUBEPCATBHOCTh, (parMeHTapHOCTh, OOIIE3HAYUMOCTh, IPEEMCTBEHHOCTh, JBPUCTHYHOCTD,
BHEMOPAJIbHOCTh, KPUTHUYHOCTH, OTHOCUTENIbHBI U UHTEPCYOBEKTUBHBIM XapakTep HAay4YHBIX HCTHH.
Hayxka u nceBnoHayxka.

CyOmBekT, 00BeKT, mpeaMeT no3HaHusa. Hayunblit MmeToa no3Hanus. ['paHUIbl HAYYHOTO METOAA.
YpoBHU 1 HOPMBI HAYYHOTO MO3HAHUS. DMIUPUIECKUN U TEOPETUUECKUN YPOBHU HAYYHOTO MMO3HAHUS.
XapakTepucTHKa SMIUPUIECKUX METOJOB: HAOIIOJEHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE.
XapakTepucTuka TEOPETUUYECKUX METOJO0B: (QopMmanu3amus, HuaeaTu3anus, aKCUuOMaTUYECKUM,
TUNIOTETUKO-ETYKTUBHBIH, CTATUCTUYECCKHH  METOHI. MexaucuunivHapHble  METOAbl U
HCCIIEOBATEIILCKUE T10IXO0 b,

OBounronus ectrecTBo3HaHus. [laHopama coBpemMeHHOro ecrecTBo3HaHus. KoHuenmuu (Moaenn)
pa3Butusi Hayku. [loHsSTHE mapagurMbl W HCCIENOBATENbCKOM mporpammbl. [loHATus «Hay4yHas
peBomtonusy. PakTopbl HaydyHOU peBoonnu. OO0IIMe 3aKOHOMEPHOCTH Pa3BUTHUS HAYKU: TPAIUIUU U
HOBAallMM, WHTerpamus U audQepeHiuanus, MTPEeeMCTBEHHOCTh B pPa3BUTUU HAYYHOTO 3HAHUS.
OCHOBHBIE 3Tallbl Pa3BUTHUS €CTECTBO3HAHUS.

Tema 2. OcHOBHBIC KOHIENIUH (PUIHKH.

[Tonarue ¢u3znueckoil KapTUHBI MUpa, €€ OCHOBHbIE 3JeMEHThl. CTaHOBIEHHE MEXaHMYECKOU
kaptuHbl mupa: ['. I'anunen, W. Kemnep, P. Jlexapr. IlpencraBnenue o Marepuu, NpOCTPAaHCTBE,
BpEMEHH, B3aUMOJEHCTBUHU, XapakTepe (yHIaMeHTalIbHbIX 3akoHOB. Kiaccuueckas mexanuka U.
Hrrorona. [lerepmunusm II. Jlannaca. CTaHOBIIEHHE 3JIE€KTPOMAarHUTHONW KapTHHBI Mupa. Ilonsatue
3JEKTPOMAarHUTHOTO ToJisl. Bo3HMKHOBEHHE M pa3BUTHE KBAaHTOBOM ¢(usuku. ['mmoreza kBaHTOB M.
Ilmanka.

[Tonarue marepun. KopmyckynsipHbIi M KOHTHHYaJbHBIH MOAXOABl K MpoOJeMe CTPOCHUS
matepud. DopMbl MaTepuu: BeIIeCTBO, moJie, BakyyM. llonarue ¢usudyeckoro mnois. Oriaudue
BemecTBa OT mnoss. Pu3nueckuil BakyyM M ero cBoucTBa. CTpyKTypHBIE YPOBHHM OpTaHU3aLHUHU
MAaTEpUU: MUKPO-, MAKpO- U MEramupbl. XapakTE€pUCTHKA U ONPEIEICHUE OCHOBHBIX CTPYKTYPHBIX
ypoBHel: BceneHnas, rajmakTuhka, 3Be3JHas CHCTeMa, IUIaHeTa, Ouocdepa, cOOOIIECTBO, MOMYJIISIUS,
WHIUBUJ, KJIETKa, MOJIEKyJa, aToM, 3JIEMEHTapHas 4yacTUlla, KBapK. YHUBEpCalbHble U OCOOEHHBbIE
3aKOHOMEpPHOCTH B npupoje. IIpocTpancTBO U BpeMsi Kak OCHOBHBIE ()OPMBI CYIIECTBOBAHUS MaTEepUH.
[TonsiTue mpoctpaHcTBa U BpeMeHU. CBOHCTBA (CHMMETPHUH) MPOCTPAHCTBA U BPEMEHH: OJJHOPOIHOCTh



U HEOJHOPOJHOCTb, M30TPOMHOCTh W AHHU30TPOMHOCTH, OOPATUMOCTh W HeoOpaTuMocThb. Teopema
Ommu Hétep. CuMmmeTpuu MpOCTpaHCTBA-BPEMEHU M 3aKOHBI coxpaHeHus. KoHuenmuu ¢Gpu3ndaeckoro
MPOCTPAaHCTBA M BpPEMEHHU: cyOCTaHLIMaldbHas M pensTuBUcTcKas. CreuuanbHas (YacTHasi) TEOpHs
oTHocuTenbHOCTH. [IpuHiun otHocuTenbHOcTH A. OHHmTelHa. [loctynarer CTO. PenstuBucrckue
apdexter CTO. «Ilapamokc 6au3HenoB». BemectBo u sHeprus. ['eoMeTpus mpoCTpaHCTBA U TEOPHUS
rpasutanuu B OTO.

Muxkpomup. AToM. DieMeHTapHbIe YacTUIlbl. DyHIaMeHTalbHbIE (PU3UUESCKUE B3aMMOICHCTBUA.
Bo3HUKHOBEHHUE U pa3BUTHE ATOMUCTHYECKOW KOHLENIMU CTPOEHUSI MaTepuu. ATOM U €ro CTpPOEHUE.
Monekyna kak cucrtema atomoB. llonsitue snementapHoil uyactuipl. CBoilicTBa U KiaccupuKalus
3JEMEHTApPHBIX YacTull. Teopuu 3eMeHTapHbIX YacTUll. Teopus KBapKoOB.

[Tonsitue B3aumoxeicTBusa. [lpuHIMIBI JanbHONEHCTBUA | ONU3KoAeHcTBUA. Mogenb
¢u3nvecKkoro B3auMOJACHCTBUA. Buael, 0COOEHHOCTH, MECTO M pOJb B HpHUPOAE (UZHUECKUX
B3aMMOJICUCTBUM: TpaBUTAMOHHOE, 3JIEKTPOMAarHuTHoe, cinaboe u cuibHoe. [Ipobiiema co3gaHus
€IUHOM TEOpUM dYacTHUI] W B3aumoneiictBuil. Teopus snekrTpocinaboro B3aumopercTBus. llonsTue
kanubpoBouHoro noiist. Teopun Bennkoro oobenunenus u CyneprpaBuTanuu.

Tema 3. Konuenuuu KOCMOJIOTMH W ACTPOHOMHUHU.

[Ipenmer u ocobennoctn kocmoioruu. Kocmonorus u  ¢umocodus. ITanbl pa3BUTHS
kocmoutoruu. Ilonarue Meraranaktuku. Kocmosornueckuid ropusoHT. IloHATHE KOCMOJIOTHYECKON
monenu. Kocmonornueckune monenu Beenennoi. Kocmonorndeckne mapaaokcesl KJIACCUUECKOW MOJIEIH
Bcenennoii. @opmupoBaHHE  PEIATHUBUCTCKOM  Kocmosoruu. CramuoHapHas  pelnsiTHUBUCTCKasd
KocMmoJiorudyeckass Mojenb Bcenennoir  A.  OiHmrTeiHa. HecranmumonapHas — pensiTUBUCTCKas
KocMmoJioruyeckas Mojaenb Bceenennoit A.A. ®puamana. Mogenb ropsiueir Beenennoin I'.A. I'amoBa
(Teopust Bonbmoro BiapeiBa). WHusnumonnas Teopuss BO3HUKHOBEeHHS Bcenennoii. I[IpoGmema
MHOeCTBEHHOCTH Bcenennbix. Jlpyrue kocmonornueckue mojaenu. OCHOBHbBIE 3Talbl (3pbl) 3BOJIIOLMH
Bcenennoii. PenmkroBoe wu3nyuenume. Cuenapum Oyaymero Bcenennoi. «TémHas Marepus».
Kocmonorudyeckuit antponHselii npunuun. OOpa3zoBaHue rainakTUK. CBEpXTraJlaKTUKM M CKOIUICHMS
raaktuk. Crtpoenme u ¢Qopma ramaktuk. Pammoramaktuku. Kazapel. Hama I'amaktuka. OO6mas
XapaKTepUCTUKa, THUIBI 3BE3A. 3Be3la Kak caMOperylupympomascs AWHaAaMHU4YecKas CHUCTeMa.
Hykneocnnres B 3BE37axX: MPOUCXOKICHUE XUMUYECKUX dJIEMEHTOB. HeNTpoHHBIE 3BE3/bI, NyIbCaPHI,
CBEPXHOBBIE 3BE3/1bI, YEPHBIE JIBIPHI.

Ctpoenue ConHeuHOUW cucTeMbl. Teopun (KOHUIENIHMH) MPOUCcX0xaeHUsT COTHEUYHOW CHCTEMBI:
HeOynspHas, MpUJIMBHAs, METEOPUTHAs!, FJIeKTpoMarHuTHas U Jp. CoBpeMEeHHbIE MpeACTaBiIeHUs 00
OCHOBHBIX 3Tanax QgopmupoBaHus CosiHeuHoi cuctembl. CueHapuu Oyaymiero CoJIHEUHOW CHCTEMBI.
OcHOBHBIE (U3UKO-XUMUYECKHE XAPAKTEPUCTUKU 3eMiu. McTopHs reosoru4eckoro pa3BUTHS 3eMIIH.
Ctpoenue 3emnu: reochepbl M HX XapakTepucThka. KOHIENIIMU TEOJOTHMYECKUX TMPOIECCOB U
reocepHbix obosouex 3emnn. Teopus apelda marepuxkoB. Posb OGuocdepsl B TreosIorH4yeckoit
ooy 3emun. OOpa3oBaHue MoJie3HbIX HMcKomaemblX. CnyTHuk 3emnu JlyHa u e€ BiusiHUE Ha
3EMHBIE ITPOLECCHI.

Tema 4. OcHOBHBIE KOHIENIIMH XUMHUH W OHOJIOTHH.

Bo3HukHOBeHHE M pa3BUTHE XUMHUHU, €€ OCHOBHBIe »dTambl. CucTeMa XHWMHHU: Y4YEHHE O
XUMHUYECKOM COCTaBE€, CTPYKTYpHAasl XMMUsI, YUCHUE O XUMUUYECKHUX MPOLIECCaX, IBOJIOIMOHHASI XUMHUS.
XuMHYecKui cocTtaB BemecTBa. [lepuoanueckas cucreMa xumudeckux snemeHToB .M. Menneneena.
N3otonbr aromoB. Mosiekyna. XUMHYECKHE COeNMHEHUs. BaneHTHOCTE. XUMHYecKas cuctema. Teopus
XAMHUYECKON CBS3HM. THUIBI XUMHUYECKOW CBS3HM: MOHHAs, KOBAJICHTHAS, METAINIMYECKasi, BOJOPOIHAS U
ap. YueHHME O XHMMHUUYECKHX Ipoleccax. YNpaBlIeHHE XHUMHUUYECKHM IMPOLECCOM. XHUMHUYECKast
TepMoauHamMuka W kKuHeTHKa. Karamm3. CoBpeMeHHBbIE HampaBICHUS HCCICIOBAHUS XUMHYECKUX
nporeccoB. OCHOBHBIE MPOOIEMBI IBOTOIMUOHHON XUMUU. OpraHNvYecKuii CUHTE3 U CO3JaHHE HOBBIX
MarepuasnioB. DnactoMmepbl. Komno3utel. HanotpyOku. @ynnepensl. XXuakue kpuctamibl. buoxumus u
Omoreoxumusi: OMOTEeHHbIE (OPTaHOTEHHBIE) SJIEMEHTHI, X paclpeesieHue U KPyrOBOPOT B MPHUPO/IE.

CyurHocTh OMONOTMYECKOW KM3HHU. BUTanmu3M M MeXaHUIU3M O MpoOJieMe CYIIHOCTH KU3HHU.
[TonsiTue OUOTOTHUECKON IBONONMHU. DBOMONMOHHOE yueHue Y. J[apura. Mexanu3m OUOJIOTHYECKON
OBOJIONMUHU: HW3MEHUYHMBOCTh, HACIEJCTBEHHOCTh, €CTECTBEHHBI o0TOOp. CHHTEeTHYecKas Teopus
spomonu  (CTD). OcuoBHble mnonoxeHus CTD. Mukpo- U Makpo3BoOJNIOLHUS. DJIeMEHTapHbIE



3BOJIONMOHHBIE (pakTOphl. [IpobOieMbl 1 MEepCHEeKTUBBI IBOTIOLHOHHON TEOPUHU. YPOBHU OpraHU3aLUU
JKU3HU: MOJIEKYJISIPHO-TEHETUYECKUHM, KJIETOYHBIM, OHTOTCHETUUYECKUW, MONYISALUOHHO-BUI0BOM,
OouoreoreHoTHYECKUM, OmocdepHbiii. OOpa3zoBaHHE IAPCTB PACTEHHH W JKUBOTHBIX;, IOSBJICHHUE
MOJIOBOTO PAa3MHOKEHHMS; MOSBJICHUE MHOTOKJIETOYHBIX OpPraHU3MOB; 3aBoeBaHue cymu. CBoiicTBa U
MpU3HAKK OJKUBBIX OpraHW3MOB: OOMeH BemecTB (MeTaboJu3M); €IUHCTBO XUMHUUYECKOTO U
OMOXMMHUYECKOTO  COCTaBa; CaMOBOCHPOW3BEICHHE  (PEempOAYKIMs);  HACIEICTBEHHOCTh U
W3MEHYMBOCTh;, Pa3BUTHUE M POCT; pPa3ApaXUMOCTb U aJalTalus; CaMOCOXpPaHEHUE, COXpaHECHHUE
JTMHAMUYECKOTO PAaBHOBECHUS U JIPyTHUE.

[TonsTue u npeamer reHeTuku. CTaHOBJIEHNE 'E€HETUKU U €€ OCHOBHbIE HampasiieHus. Co3anue
Y4EHHsT O MYyTaUMOHHOW wu3MeHunBOCTH X. nae DpuzoMm. OTKpBITHE MEXaHH3Ma KOIUPOBAHUS
reHetTudeckoi uHpopmanuu [.A. ['aMOBBIM. YPOBHHM OpraHHU3aIlid T€HETHYECKOTO ammapara: TeHHbBINA
(MONEKYyNSpHBIN), XPOMOCOMHBIH M TEHOMHBIM. (OCHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TeOpUH
HACJIEeACTBEHHOCTU. MounekyispHbie ocHOBbl HacieinctBeHHocTH. Crtpoenue JIHK. Ilonstue rena.
Crmoco06 3ammcu reHeTHueckod wuHpopmanuu. CBOWCTBA TEHETUYECKOTO KOJa: TPUILIETHOCT,
OJIHO3HAYHOCTh, HENPEPBIBHOCTb, BBIPOXKIACHHOCTb, YHHUBEPCAIBHOCTh, CAMOBOCIPOU3BEICHUE
(pemnmukanus). BocmpousBeqeHHME TEHETHYECKOW HMH(POpMalnMM: perIMKamus, TPaHCKPHIIIUH,
TpaHcnausa. B3auMocBsI3b MeXAy TeHOM U TIpu3HakoM. V3MeHeHue reHeTHueckod uHdopmMaiuu.
[Tonsatue u ¢pakTopbl MyTamuu. Posib MyTanuii B 3BOJIOIMOHHOM mporiecce. [Ipo6iemMbl U MepCcreKTHBEI
COBPEMEHHOU I€HETUKH.

Tema 5. YesioBek B Ipupo/ie v 0011eCTBE.

UenoBek Kak MpeIMET €CTECTBEHHO-HAy4HOTro mo3HaHusA. IlpuponHoe B uenoBeke Ha
¢buznueckoM, OMOJIOTMYECKOM U INCUXUYECKOM YpOBHAX. COLMOKYIbTYPHOE B YEJOBEKE. DTOJOTHUS B
n3ydeHuu dvenoseka. O6ocuoBanme K. JlopeHlleM HPaBCTBEHHOCTH Ha OCHOBE HM3YYCHHS >XKHBOTHBIX.
IIpoGnema nepeHeceHus: JaHHBIX, MOJYUYEHHBIX 3TOJIOrHEH, Ha yenoBeka. KoHlenuuu npoucxoxaeHus
yesjoBeKa. YCJIOBHS M (AKTOpbl NPOUCXOXKIACHUS 4YelIOBEKa: pOJb IPUPOJHOM Cpeipl, MyTaluil H
ecTecTBeHHOro otbopa. IlepcrnekTuBbl M mpoOiembl AanbHeiIIed sBodouuu dvesnoBeka. CTpoeHHe
Mo3ra. DyHkuMOHalbHAs acuMMmeTpusi nosaymapuil. CpaBHUTENbHAas XapaKTEpPUCTHKA MPaBOro M
JaeBoro moaymapui. X nuHamuka B mporecce (pUIOreHeTHYeCKOro, OHTOT€HETHYECKOro pa3BUTHUSA
yenoBeka. Crpykrypa ncuxuku. Co3HaHHE M O€CCO3HATENbHOE KaK YPOBHHM TICHUXUKHA YEJIOBEKA.
Pasnuuus mexay co3HaHueM U Oecco3HarenbHbIM. CTpyKTypa, »dJIE€MEHTH U  (QYHKLIHH
Oecco3HaTenbHOM ceprl ncuxuku. [lonarue coznanus. CTpyktypa, u cBoiicTBa co3Hanus. Co3HaHuE U
MO3T.

Konnenmuu O6uocdepst n skonorun. Ilonstue 6mocdepsl, e€ cocras, rpanunsl. Kpyrosopor
BEIIECTB M OHepruu B Ouocdepe. buoreoxmmmueckue unukiabl. Konnenmus Ouochepst B.H.
Bepnanckoro. 'es-runoresa - 3emiist kak camoympasisieMas cuctema. buocdepa u kocmoc. Konnenuus
conHeuHblXx puTMOB A.Jl. UmxkeBckoro. Konuenuuss naccuonapuoctu JI.H. I'ymunéra. Konuenmus
ko3postonun H.H. MouceeBa. Bo3HukHoBeHue skoyiorud. OCHOBHBIE HAIpPaBICHUS COBPEMEHHOM
oOwIel 9KOJIOTMH: ayTIKOJIOTHUS, HKOJOTUS MOMYJISALUNA, CHHIKOIOTUA. XapaKTepUCTUKA TPOPHUUIECKUX
ypoBHel. BumoBoe paszHooOpasue u ycTOMYMBOCTH 3KocucTeM (3akoH Dmiou). IloHsATHE CyKIIECCUH.
3aKOHOMEPHOCTH DJKOJIOTHM: 3aKOH MHHHMYMa, 3aKOH TOJIEPAHTHOCTH, HPUHLMI KOHKYPEHTHOTO
UCKJIIOYEHHUS.

Bo3HuKHOBeHME  KOHIENIMU camMoopraHnu3auuu  (cuHepretuku). CBs3b  CHHEPreTHUKH
TEPMOJAMHAMUKHN U TEOpHUHU cHCTEM. BTopoe Hauano tepmoaMHaMuKU. DHeprus. DHTponus. OTKpBIThIE
U 3aKphIThle cucTeMbl. JINHEHHOCTh U HenuHeHHocTh. [lonsaTus ¢uykryanuu, Oudypkauuu, gpazoBoro
COCTOSIHUS, aTTpakTopa. PaBHOBeCHbIE M HEpaBHOBECHBIE oOnactu. [loHsATHE HAHCCUMATUBHOU
CTPYKTyphl. lIpuHUIMI npou3BOACTBA MHUHHUMYMa OJHTponMHU. TemioBas KOHBEKLHS KaK NPOTOTHII
CaMOOpraHu3alluM B HeXUBOW mnpupoae. Adeiikm benapa. HM3nydyeHuwe nazepa Kak mpuMep
CaMOOpraHu3aluu B HEXHUBOW Npupoje. fABiaeHus camoopranusanuu B xumuu. Peakuus bemoycosa-
XKabGotunckoro. Xumuyeckue uyacel. «CTpena BpeMEHH» U OBOJIONUU B  CHHEPreTHKE.
MeTo10510THUECKOE 3HaUYEHUE TEOPUU CaMOOpPTraHU3aluu (CUMHEPTETUKH) B MOCTPOCHUU COBPEMEHHOU
Hay4dHOH KapTUHBI Mupa. OCOOEHHOCTH 53BOJIIOIMOHM3MA B pPa3JIMYHBIX €CTECTBEHHBIX HayKax
(6uonorus, xumus, pusuka). Konnenuus yHuBepcaabHON 3BOTIOLHH.
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