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He.]'lb OCBOCHHUSA NTUCHHUIIIMHBI:

CrnocoOHOCTh TPUMEHATh KPUTHYECKHUN aHaan3 HHOOpPMAMM W CHCTEMHBIH IOAXOJ JUIS PELICHHS
npo¢ecCHOHANBHBIX 3a]a4

Iliian kypca:
Tema 1. O61uue mpo61eMbl eCTECTBOZHAHMS.

[Ipenmer u CTpyKTypa ecTeCTBO3HaHHUsS. B3aMMOCBsI3b €CTECTBEHHOTO U T'YMAaHUTApPHOTO
Mo3HaHUsA. B3anMMOCBA3b OCHOBHBIX OTpaciiedl €CTeCTBO3HaHUs. MECTO HayKu B CUCTEME AYyXOBHOM
KyJIbTYpbl, COOTHOILIEHHE C penurueit, ¢unocodueit, mudomnorueit, uckyccrsom. I[loHarne Hayku.
XapakTepHble 4YepThl HAyKH: OOBEKTUBHOCTh, PAllMOHAJIBHOCTH, COTJIACOBAHHOCThH, CUCTEMHOCTD,
JIOCTOBEPHOCTh, OIBITHAs MPOBEPSAEMOCTh M BO3MOXXHOCTH MHOTOKPAaTHOI'O BOCIHPOU3BEICHUS,
VHUBEPCATBHOCTh, (parMeHTapHOCTh,  OOIIE3HAYMMOCTH, TPEEMCTBEHHOCTh, JIBPUCTUYHOCTb,
BHEMOPAJIIbHOCTh, KPUTHUYHOCTH, OTHOCUTENIbHBI U MHTEPCYOBEKTUBHBIM XapakTep Hay4YHBIX HCTHH.
Hayxka u nceBnoHayka.

CyOBekT, 00beKT, mpeaMeT no3Hanus. Hayunsiii MmeTon no3Hanus. ['paHuIbl HAYYHOTO METO/A.
YpoBHU 1 HOPMBI HAYYHOTO MO3HAHUS. DMIUPUIECKUNA U TEOPETUUECKUI YPOBHU HAYUYHOTO MO3HAHHS.
XapakTepucTHKa SMIUPUIECKUX METOJOB: HAOIIOJEHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE.
XapakTepucTuka TEOPETUUECKHX METOJO0B: Qopmanu3amus, HuaeaTu3anus, aKCUOMaTHYECKUM,
TUIIOTETUKO-ETYKTUBHBIH, CTaTUCTHUYECKUNW  METOAbl.  MeXAUCHUIUIMHAPHBIE  METOIbl U
HCCIIEOBATEIILCKUE T10IXO0 b,

OBounronus ectecTBo3HaHus. [laHopama coBpemMeHHOro ectecTBo3HaHus. KoHuenmuu (Moaenu)
pa3Butus Hayku. [loHsSTME mMmapagurMbl W HCCIENOBATENbCKOM mporpamMmbl. [loHATHS «Hay4dHAs
peBomonusay. GakTopbl HaydHOU peBomonuu. OO0IIMe 3aKOHOMEPHOCTH Pa3BUTHUS HAYKU: TPATULINHU U
HOBallMM, WHTerpamus U audQepeHIuanus, MTPEeeMCTBEHHOCTh B pPa3BUTUU HAYYHOTO 3HAHUS.
OCHOBHBIE 3TaNbl Pa3BUTHUS €CTECTBO3HAHUS.

Tema 2. OcHOBHBbIE KOHIENIIUHN PUUKH.

[Tonsitue ¢usnueckoil KapTUHBI MHpa, €€ OCHOBHBIE 31eMEHTHl.CTaHOBIEHHE MEXaHMUYECKOM
kaptuabl mupa: I'. [amuneit, U. Kemnnep, P. Jlekaprt. IlpencraBienue o maTepuu, NPOCTPAHCTBE,
BPEMEHHU, B3aMMOJIEHCTBUH, XapakTepe (yHIaMEHTalIbHBIX 3akoHOB. Kiaccumueckas wmexanuka U.
Herorona. Jlerepmunusm II. Jlannmaca. CTaHOBIEHHE 3JIEKTPOMAarHUTHOM KapTuHBI mupa. llonsarue
3JIEKTPOMArHUTHOrO ToJisl. BO3HMKHOBEHHE W pa3BUTHE KBaHTOBOHM ¢(u3uku. ['mmoresa xBantoB M.
IInanka.

[Tonsitue Mmarepuu. KopnyckynsipHbIH W KOHTHHYaJbHBI MOAXOABI K MpoOieMe CTPOEHHUS
Matepun. PopMbl MaTEpUH: BEIIECTBO, nojie, BakyyM.llonstue ¢pusnueckoro nosusg. OTiandue BeniecTna
oT nojus. Pu3ndeckuil BakyyM u €ro cBoiictBa. CTpyKTypHbIE YPOBHM OPraHM3allMy MaTEPUU: MUKPO -,
MakKpo- U MEraMuphl. XapakTepUCTHKA U ONpeJeJeHNe OCHOBHBIX CTPYKTYPHBIX YpoBHeil: Bcenennas,
rajJlakTuKa, 3Be3JlHasg CHCTeMa, IUlaHeTa, Ouocdepa, coobiiecTBO, MOMYJALUA, HWHAUBUJ, KIETKa,
MOJIEKYJIa, aTOM, 3JI€MEHTapHas 4yacTHIla, KBapK. YHHBepcalbHble U OCOOCHHBIE 3aKOHOMEPHOCTH B
npupoge.IlpoctpancTBO U BpeMmsi Kak OCHOBHbIe (OpMBI cymiecTBOBaHUA Martepuu. llonsTue
npocTpaHcTBa M BpeMmMeHH. CBoicTBa (CUMMETPHUHM) MPOCTPAHCTBA U BPEMEHH: OJIHOPOAHOCTH M



HEOJHOPOJIHOCTh, U30TPOMHOCTh M AHU3O0TPOMHOCTH, 0OPATUMOCTh U HeoOpaTUMOCTh. TeopeMa DMMHU
Hérep. CummeTpuu mNpOCTPAHCTBA-BPEMEHM U 3aKOHBI coxpaHeHUs. KoHmenmuu ¢GU3HIECKOTO
MPOCTPAaHCTBA M BpeMeHHU: cyOcTaHIuaidbHass U pensTuBucTckas.CrnenuanbHas (YacTHasg) Teopus
oTHocuTenbHOCTH. [IpuHiun otHocuTenbHOcTH A. OHHmTelHa. [loctynarer CTO. PenstuBucrckue
apdexter CTO. «Ilapagokc 6nuzHenoB». BemecTBo u sHeprus. ['eoMeTpus mpocTpaHCTBA U TEOPHUs
rpaButanuu B OTO.

Muxkpomup. AToM. DJieMeHTapHbIe YaCTHUIIBI. dyHIaMEHTaJIbHbIC busnveckue
B3aUMOJIENCTBYSI. BO3SHUKHOBEHNE U Pa3BUTHE aTOMUCTUUYECKON KOHIENLMHU CTPOEHUS MaTepuu. ATOM
n ero crpoeHue. Monekyna kak cucrema atoMoB. [loHsTue snemeHTapHoi uyacTuibl. CBoOMCTBa U
KJIacCU(UKALMS DJIEMEHTAPHBIX YacTULl. TeopHH 3JIeMEHTApHBIX YaCTUIl. Teopust KBapKOB.

[Tonsitue B3aumoxeicTBusa. [lpuHIMIBI JanbHONEHCTBUA | ONU3KoAeHcTBUA. Mogenb
¢u3ndyeckoro B3auMOACHCTBUA. Buabl, 0COOEHHOCTH, MECTO U pOJIb B NpHUpPoAE (UHIECKUX
B3aMMOJICHCTBUI: TpaBUTAlMOHHOE, JJIEKTpOMarHutHoe, ciaboe u cuibHoe. [IpoGrema co3manus
€IUHOM TEOpUM dYacTHUI] W B3aumoneiictBuil. Teopus snekrTpocinaboro B3aumopercTBus. llonsTue
kanubpoBouHoro noiist. Teopun Benukoro o6beaunenus u CyneprpaBuTaiiy.

Tema 3. Konuenuuu KOCMOJIOTMH W ACTPOHOMHUHU.

[Ipenmer um ocobennoctu kocmojoruu. Kocmonorus u  ¢dumocodusi. ITambl pa3BUTHS
kocmoutoruu. Ilonarue Meraranaktuku. Kocmosornueckuid ropusoHT. IloHATHE KOCMOJIOTHYECKON
monenu. Kocmonornueckune monenu Beenennoi. Kocmonorndeckne mapaaokcesl KJIACCUUECKOW MOJIEIH
Bcenennoii. @opmupoBaHHE pEINATHUBUCTCKOM  Kocmoisioruu. CTanuoHapHas  peIATUBHUCTCKAs
KocMmoJiorudyeckass Mojenb Bceenennoir A.  OmHmTelHa. HecranmonapHas — pensTUBUCTCKas
KocMmoJioruyeckas Mojaenb Bceenennoit A.A. ®puamana. Mogenb ropsiueir Beenennoin I'.A. I'amoBa
(Teopust bosnbmoro BiapsiBa). WuHpnauumonHas Tteopuss Bo3HUKHOBeHUs Bcenennoit. IlpobGnema
MHOecTBeHHOCTH Bceenennbix. J[pyrue kocmonornueckue Mmoaesnu. OCHOBHBIE 3Tallbl (3pbl) 3BOJIIOIIUU
Bcenennoii. PenmkroBoe wu3nyuenume. Cuenapum Oyaymero Bcenennoi. «TémHas Marepus».
Kocmonoruyeckuit antponHeiii npunuun. OOpa3oBaHue rajakTuk. CBepXTaJakKTUKU U CKOIICHHUS
raaktuk. Crtpoenme u ¢Qopma ramaktuk. Pammoramaktuku. Kazapel. Hama I'amaktuka. OO6mas
XapaKTepUCTUKa, THUIBI 3BE3A. 3Be3la Kak caMOperylupympomascs AWHaAaMHU4YecKas CHUCTeMa.
Hykneocnnres B 3BE37axX: MPOUCXOKICHUE XUMUYECKUX AJIEMEHTOB. HeUTpOHHBIE 3BE3/1BI, MyJIbCAPHI,
CBEPXHOBBIE 3BE3/1bI, YEPHBIE JIBIPHI.

Ctpoenue ConHeuHOUM cucTeMbl. Teopun (KOHUIENIHNH) MpoucxoxaeHus: COTHEYHON CUCTEMBI:
HeOynspHas, MpUJIMBHAs, METEOPUTHAs!, FJIeKTpoMarHuTHas U Jp. CoBpeMEeHHbIE MpeACTaBiIeHUs 00
OCHOBHBIX 3Tanax ¢opmupoBanHus ConHeuHoil cucteMbl. CueHapuu Oyaymero CoJIHEUHOW CHCTEMBI.
OcHOBHBIE (U3UKO-XUMUYECKHE XAPAKTEPUCTUKU 3eMiu. McTopHs reolornueckoro pa3BUTHS 3eMIIH.
Ctpoenue 3emnu: reochepbl M HX XapakTepucThka. KOHIENIIMU TEOJOTHMYECKUX TMPOIECCOB U
reocepHbix oOomnouexk 3emuau. Teopus apeiida marepuxoB. Ponbp Ouochepsl B reosorudeckoi
sBomonu 3emun. OOpa3oBaHue MoJie3HbIX HMcKomaemblX. CnyTHuk 3emnu JlyHa u e€ BiHMsiHME Ha
3EMHBIE ITPOLECCHI.

Tema 4. OcHOBHBIE KOHIENIUH XUMHUHU U OMOJIOTHH.

Bo3HukHOBeHHE M pa3BUTHE XUMHUHU, €€ OCHOBHBbIE dTambl. CHUCTeMa XHMHUH: Y4YE€HUE O
XUMHUYECKOM COCTaBE€, CTPYKTYpHAasl XMMUsI, YUCHUE O XUMUUYECKHUX MPOLIECCaX, IBOJIOIMOHHASI XUMHUS.
Xumnueckuil coctaB BemecTBa. [lepuonnueckas cucrema xumudeckux sneMeHToB J[.M. Menneneesa.
N3otoner atomoB. Mosekyiia. XuMHYECKHE cOeIMHEHUs. BameHTHOCTh. XuMHYecKas cucreMa. Teopus
XUMHUYECKON CBSI3M. THUIBI XUMHUYECKOW CBS3HM: MOHHAs, KOBAJICHTHAS, METAUNIMYECKasi, BOJOPOIHAS U
ap. YueHHME O XHMMHUUYECKHX Ipoleccax. YNpaBlIeHHE XHUMHUUYECKHM IMPOLECCOM. XHUMHUYECKast
TepMoanHamMuka W KkuHeTWka. Karamm3. CoBpeMeHHBIC HANpaBJICHHUS WCCICAOBAHUS XUMHUUYECKHUX
nporeccoB. OCHOBHBIE MPOOIEMBI IBOTOIMUOHHON XUMUU. OpraHNvYecKuii CUHTE3 U CO3JaHHE HOBBIX
MatepuasioB. Dnactomepbl. Komno3utel. HanotpyOku. @ynnepensl. XXuakue kpuctamibl. buoxumus u
Oomoreoxumusi: OMOTeHHbBIE (OPTAaHOTEHHBIE) AIEMEHTBI, UX paclpeielieHle U KPYrOBOPOT B MPUPOJIE.

CyurHocTh OMONOTMYECKOW KM3HHU. BUTanmu3M M MeXaHUIU3M O MpoOJieMe CYIIHOCTH KU3HHU.
[TonsiTue GUOIOTHYECKOM IBONIONIMHU. DBOMONMOHHOE yueHue Y. Jlapura. Mexanu3m OUOJOTHYECKON
HBOJIONUHU: HW3MEHUHUBOCTh, HACIEJICTBEHHOCTh, €CTECTBEHHBI o0TO0p. CHHTeTHYecKas Teopus
spomonu  (CTD). OcuoBHble mnonoxeHus CTD. Mukpo- U Makpo3BoOJNIOLHUS. DJIeMEHTapHbIE



3BOJIONMOHHBIE (pakTOphl. [IpoOreMbl U MEepPCHEeKTUBBI BONIONUOHHON TEOpPUH. Y POBHU OpraHU3aLUU
JKU3HU: MOJIEKYJISIPHO-TEHETUYECKUM, KJIETOYHBIM, OHTOIE€HETHUYECKUM, NOMYJIIIUOHHO-BUI0BOM,
OouoreoreHoTHYECKUM, OmocdepHbiii. OOpa3zoBaHHE IAPCTB PACTEHHH W JKUBOTHBIX;, IOSBJICHHUE
MOJIOBOTO Pa3MHOKEHUSI; TMOSBICHHUE MHOTOKJIETOYHBIX OPraHM3MOB; 3aBoeBaHue cymu.CBolcTBa U
MpPU3HAKK OKUBBIX OpPraHW3MOB: OOMEH BemecTB (MeTaboJIM3M); E€IUHCTBO XHUMHYECKOrOo U
OMOXMMHUYECKOTO  COCTaBa; CaMOBOCHPOW3BEICHHE  (PEempOAYKIMs);  HACIEICTBEHHOCTh U
W3MEHYMBOCTH, PAa3BUTHE M POCT; Pa3qPaXKUMOCTh M aJanTalus; CaMOCOXPAHEHHE, COXpPaHEHUE
JTMHAMUYECKOTO PAaBHOBECHUS U JIPyTHUE.

[TonsTue u npeamer reHeTuku. CTaHOBIIEHUE T€HETUKH U €€ OCHOBHbIE HanpaBieHus. Co3naHue
Y4EHHsT O MYyTaUMOHHOW wu3MeHunBOCTH X. nae DpuzoMm. OTKpBITHE MEXaHH3Ma KOIUPOBAHUS
reHetTudeckoi uHpopmanuu [.A. ['aMOBBIM. YPOBHHM OpraHHU3aIlid T€HETHYECKOTO ammapara: TeHHbBINA
(MONEKYISIpHBIN), XPOMOCOMHBIH U TEHOMHBIH. OCHOBHBIE TOJOXKEHHUS XPOMOCOMHOW TEOpHUH
HACJIEeACTBEHHOCTU. MounekyispHbie ocHOBbl HacieinctBeHHocTH. Crtpoenue JIHK. Ilonstue rena.
Crmoco06 3amucu rTeHeTHueckod uHpopmanuu. CBOWCTBA TE€HETHYECKOTO KOJa: TPHUIJIETHOCTb,
OJIHO3HAYHOCTh, HENPEPBIBHOCTh, BBIPOXKIECHHOCTb, YHUBEPCAJIBbHOCTb, CaMOBOCIPOHM3BEICHUE
(pemnmukanus). BocmpousBeqeHHME TEHETHYECKOW HMH(POpMalnMM: perIMKamus, TPaHCKPHIIIUH,
TpaHcnaus. B3auMocBA3b MEXIy T€HOM M NpHU3HAKOM. M3MeHeHHe TeHeTH4YecKoil uHpOopMalui.
[Tonsitue u daxtopel mytanuu. Posib MyTamuii B 3BOTIOIIMOHHOM MTpoliecce. [IpobdiieMbl U mepcneKTUBBI
COBPEMEHHOU I€HETUKH.

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

UenoBek Kak MpeIMET €CTECTBEHHO-HAy4HOTro mo3HaHus. IlpuponHoe B uenoBeke Ha
¢dbuznyeckoM, OMOIOTUYECKOM U TCUXUYECKOM YpOBHSAX. COIMOKYIbTYPHOE B YeJIOBEKE. DTOJIOTUS B
n3ydeHuu dvenoseka. O6ocuoBanme K. JlopeHlleM HPaBCTBEHHOCTH Ha OCHOBE HM3YYCHHS >XKHBOTHBIX.
[Ipobiema nepeHeceHus: JaHHBIX, MOJYYSHHBIX 3TOJOTHEN, Ha yenoBeka. KoHIenuun npoucxoxaeHus
yejoBeKa. YCIOBHS M (AKTOpbl NMPOUCXOXKICHUS 4YeJIOBEKa: pPOJb HPUPOJHOM cpelpl, MyTalud Hu
ectecTBeHHOro orOopa. [lepcmekTuBbl U mpoOiIeMbl AanbHEWIIeld 3BoONONUU 4YenoBeka. CTpoeHue
Mo3ra. DyHkuMOHalbHAs acuMMeTpust nonaymapuil. CpaBHHUTENbHAs XapakTEPUCTHKA IPABOTO HU
neBoro monymapuil. Ux nunamuka B mpoiecce (UIOTeHETUYECKOT0, OHTOI€HETUUECKOTO Pa3BUTHS
yenoBeka. Crpykrypa ncuxuku. Co3HaHHE M O€CCO3HATENbHOE KaK YPOBHHM TICHUXUKHA YEJIOBEKA.
Pa3nuuust wmexay co3HaHueM u  Oecco3HarenbHbIM. CTpyKTypa, OdJl€eMEHTBl M  (QyHKIUU
Oecco3HaTenbHOM ceprl ncuxuku. [lonarue coznanus. CTpyktypa, u cBoiicTBa co3Hanus. Co3HaHuE U
MO3T.

Konnenmuu O6uocdepst n skonorun. Ilonstue 6mocdepsl, e€ cocras, rpanunsl. Kpyrosopor
BELIECTB M OHepruu B Ouocdepe. buoreoxmmmueckne unukasl. Konuenuuss Ouochepsr B.U.
Bepnanckoro. 'es-runoresa - 3emiist kak camoympasisieMas cuctema. buocdepa u kocmoc. Konnenuus
conHeuHblx puTMOB A.Jl. YmxkeBckoro. Konmenuus naccuonapnoctu JI.H. I'ymunéra. Konuennus
ko3posronun H.H. MouceeBa. Bo3HukHoBeHue skojiorud. OCHOBHBIE HalpaBJI€HUS COBPEMEHHOM
oOwIel 9KOJIOTMH: ayTIKOJIOTHUS, HKOJOTUS MOMYJISALUNA, CHHIKOIOTUA. XapaKTepUCTUKA TPOPHUUIECKUX
ypoBHel. BumoBoe pasznooOpa3ue u ycToMduBOCTH 3KocucTeM (3akoH Dmiou). IloHsTHe cykieccuw.
3aKOHOMEPHOCTH DKOJIOTHM: 3aKOH MHUHHMYMa, 3aKOH TOJEPAaHTHOCTH, NPUHUUI KOHKYPEHTHOIO
UCKJIIOYEHHUS.

Bo3HuKHOBeHME  KOHIENIMU camMoopraHnu3auuu  (cuHepretuku). CBs3b  CHHEPreTHUKH
TEPMOJAMHAMUKN U TEOPUU CHCTEM. BTopoe Havano tepmoauHamMuKu. DHeprus. DHTponus. OTKpBIThIE
U 3aKphIThle cucTeMbl. JIMHEHHOCTh W HenuHeHHOCTh. [lonatus ¢aykryauuun, 6udypkanuu, Ha3zoBoro
COCTOSIHUS, aTTpakTopa. PaBHOBeCHbIE M HEpaBHOBECHBIE oOnactu. [loHsATHE HAHCCUMATUBHOU
CTPYKTyphl. lIpuHUIMI npou3BOACTBA MHUHHMYMa JHTponuu. TemioBas KOHBEKLHS KaK NPOTOTHII
CaMOOpraHu3alMM B HeXUBOW mnpupoae. Adeilkm benapa. HM3myueHue nasepa Kak NIpUMED
CaMOOpraHu3aluu B HEXHUBOW Npupoje. fABiaeHus camoopranusanuu B xumuu. Peakuus bemoycosa-
XKabGotunckoro. Xumuueckue yacel. «CTpena BpeMEHH» U OBOJIOIUU B  CHHEPreTHKE.
MeTo10510THYecKOe 3HaUYEHUE TEOPUU CaMOOpPraHM3aluu (CUHEPTETUKH) B IOCTPOCHUU COBPEMEHHOU
Hay4dHOH KapTUHBI Mupa. OCOOEHHOCTH 53BOJIIOIMOHM3MA B pPa3JIMYHBIX €CTECTBEHHBIX HayKax
(6uonorus, xumus, pusuka). Kornenius yHuBepcaabHON IBOJIFOIIHH.
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