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ITPOI'PAMMA BCTYIIMTEJBHOI'O UCIIBITAHUA

JJIST ITOCTYTIAIIHUX 10 IporpaMMamM MarucTpaTyphl Ha HallpaBJIEHHE

44.04.01 ITegaroruveckoe oOpazoBaHHe,
npoduiab «EcTecTBeHHOHaYy4YHOe 00pa3oBaHHe»
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1. IlosicHuTebLHAs 3aMIUCKA

JlanHasi mporpamMma TNpeAHa3HaueHa Ui MOATOTOBKH K BCTYNHUTEILHOMY HCIBITAHUIO IO
nporpamme Mmaructparypst ®I'bOY BO «Mpkyrckuii TocylapCTBEHHBIH YHHUBEPCUTET» IO
HaIpaBJICHUIO «[lemarornueckoe oOpa3zoBaHHE» (mpoduib (HampaBIICHHOCTB)
«EcTecTBeHHOHAay4YHOE 00pa30BaHHEY).

[IporpaMMa BCTYNUTENBHOIO HCIHBITAaHHS COCTAaBJI€HA B COOTBETCTBHM C TpPeOOBAHUSIMH
@denepantbHOTO TOCYIApPCTBEHHOIO 00pa30BaTENbHOTO CTAaHJApTa BBICIIETO 00pa3oBaHUSA IO
HarnpaBieHuto noarotoBku 44.04.01 «llemarornueckoe oOpa3zoBaHue» (YpOBEHb MarucTpaTyphl),
NPEIbABISEMBIMHU K YPOBHIO M COJIEPKAHHIO MPO(HECCHOHAIBHOM MOTOTOBICHHOCTH BBIITYCKHUKOB
00pa3zoBaTeNbHBIX OPraHU3alli BHICIIIETO 00pa30BaHMUS.

B mporpamme conepxarcsa omnucaHue (OpMBI TNPOBENCHHUS HK3aME€HAa M KpPUTEPUEB
OILICHMBAHMSI, MEPEUEHb BOMPOCOB M NPUMEpHBIE 3aJaHUS AJs MOJATOTOBKHM K BCTYNHUTEIHLHOMY
UCIBITAHUIO, CIUCOK PEKOMEHIYEMOH JHTepaTypbl A1 MOATrOTOBKHM. [Iporpamma BKiIrO4aeT
OCHOBHbIE pa3zienbl 0a30BbIX JIUCHUIUIMH, MPEIyCMOTPEHHBIX OCHOBHOM mpodeccruoHanbHON
00pa3oBaTeNbHONW MPOrpaMMON MOATOTOBKM MAarucTpoB IO HampaBieHUIO 1moarotoBku 44.04.01
«[lenaroruueckoe oOpa3oBaHHE».

B cooTrBercTBHM ¢ coaep)aHMEM MpPOrpamMMbl pa3paboTaHbl 33JaHUS BCTYHMHTEIHHOTO
UCIBITaHUS, KOTOpBIE MO3BOJISIIOT BBISIBUTH YPOBEHb TOTOBHOCTH aOUTYPHEHTOB K OCBOEHHIO
IporpaMMbl MarucTparypbl Mo HampaBieHuio «llemarornueckoe oOpa3oBaHHE» B YCIOBHAX
KOHKYpPCHOTO Habopa.

[lenbro BCTYNUTENBHOIO UCHBITAHUSA SIBISETCS ONpPEAEIECHUE TOTOBHOCTH U BO3MOXKHOCTH
MOCTYMAIONIET0 Ha MPOrpaMMy MarucTpaTypbl a0UTYpHUEHTa OCBOUTH BHIOPAHHYIO MPOTpaMMmy.

OcCHOBHOH 3a/1a4yeil BCTYNUTEIbHBIX UCIBITAHUN SIBIISIETCS OIPENEICHUE TEOPETHUECKON U
MPAKTUYECKON MOJArOTOBIEHHOCTH a0UTYPHUEHTA, MOCTYIAIOIIEro Ha MpOorpaMMy MarucTparypsl, K
BBITIOJIHEHUIO TMPO(ECCHOHANBHBIX 3334, YCTAaHOBICHHBIX @enepaibHbBIM TOCYIapCTBEHHBIM
oOpasoBarenbHbIM cTangapToM 1yt HanpasieHus 44.04.01 «Ilegarorudeckoe oOpazoBaHue.

Haspanue mnpenmera Juisi BCTYNMTEIBHOTO HK3aMEHa B MAarucTparypy IO Iporpamme
EctrectBeHHOHay4YHOE 00Opa3oBanue — «EcTecTBO3HAHHEY.

Kontponbabie wmatepuansl 1o «EcTecTBO3HAHWIO» TMPEACTABISAIOT COOOH  CHCTEMY
MEXIUCIUTUTMHAPHBIX TECTOBBIX 33JaHUN M3 OOJIACTH XUMHUH, OMONOTHH, 3Konoruu. OCHOBHOU
LENbI0 WX HCIOJIb30BAHUS SIBJSIETCSl MPOBEPKAa COOTBETCTBHSI YPOBHS MOATOTOBKM aOUTYPHUEHTOB
TpeOOBaHUSAM TOCYAAPCTBEHHOTO OOpA30BATENBHOIO CTAHAAPTA BBICIIETO MPO(HECCHOHATBHOTO
oOpa3oBaHus 17151 OaKaIaBpOB XUMUYIECKOT0, OMOJIOTHYECKOT0 U reorpadudeckoro nmpoduiei.

BeiHOCHMBIE HA 9K3aMeH 3aJaHus TPEOYIOT PUBJICUCHUS 3HAHUHM M3 BCEX OCHOBHBIX OJIOKOB
COJIep’KaHUsI COOTBETCTBYIOIINX TUCIUILIUH U MO3BOJIAIOT aOUTYpUEHTY MPOJAEMOHCTPUPOBAThH Kak
YPOBEHb MOJATOTOBKM IO KOHKPETHOW AMCLUIUIMHE, TaK U YMEHHME CHCTEMHO BHUAETH KaXKIYyIO
npobjeMy Ha OCHOBE MHTETPUPOBAHHOIO 3HaHMs. PacronokeHne OJOKOB M CBSI3U MEXIYy HUMH
HOJYMHEHBI TPEOOBAHUSIM JIOTHKH M3JIOKEHHSI MaTepuaia: KaxIblii Ooee YacTHBIA BOIPOC TOJIKEH
00CYX/IaTbCsl HA OCHOBAaHWW OOIIMX 3aKOHOMEPHOCTEW C IMO3UIUKA OCHOBHBIX TEOPUU U 3aKOHOB
COOTBETCTBYIOIIMX  yueOHbIX KypcoB. Ilpm »3TOoM crienyer oOpaTuTh BHUMaHHWE Ha
B3aMMOOOYCJIOBJIEHHOCTh OCHOBHBIX KaTE€ropHil (COCTaB-CTPOECHUE-CBOMCTBA) MPUMEHUTENBHO KO
BCEM JIMCLUIUIMHAM.

[lo ypoBHIO TOATOTOBKM K aOWUTypueHTaM Ha BCTYMUTENIbHBIX OSK3aMEHax IIO0
«EcTecTBO3HAHNIO» PEABSBISIOTCA CIIEAYIOIINE OCHOBHBIE TPEOOBAHUS:

- 3HaHUE OCHOB COOTBETCTBYIOIIUX y4EOHBIX KypCOB ((paKThl, OCHOBHbIE IOHSTHUS, TEOPUU U
3aKOHBI) B 00bEME MPOrpaMMBbI ITOJITOTOBKY OaKaaBpa;

- BJIQJICHUE TOHATHMHBIM anmapaToM Yy4eOHBIX KypCOB, BXOJISIIMX B OCHOBHBIE OJIOKH
COJICpKAHUS: XUMUsI, OMOJIOTHSI, DKOJIOTHS U Teorpadus;

- YMEHHE IPU BHIOOpE MPABUIIBHOTO PEILICHNS 3aJaHHs pyKOBOJICTBOBATHCS 3HAHUAMH HanOoJee
OOIIMX €CTECTBEHHOHAYYHBIX 3aKOHOB U IMPUHIIUIIOB.

2. CTpyKTypa BCTYNHUTEIBHOT0 HCIBITAHUS

BerynuTensHoe ucnbITanre (3K3aMeH) MPOBOAUTCS B (POpME TECTUPOBAHMS.
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[To comepkanuio — 00IIee KOTUIESCTBO 3aJaHHH 110 XUMUH, Ononoruu, skoioruu — 40. U 10
3aganui u3 qucruiuingel «llemarorukay. Itoro B Tecte 50 3amanuid.
— 3aJIaHue C €IMHUYHBIM BEIOOPOM;
— 3aJIaHHe CO MHOKECTBEHHBIM BBIOOPOM;
— OTKpBITOE 3a/laHue (BCTaBUTH CJIOBO);
— 3aJjaHuE HA COOTBETCTBHE.
3amaHue ¢ eIUHUYHBIM BBIOOPOM COJNEPIKUT 3aKPBITHI BOMPOC WM YTBEPKICHUE C
IpeI0KEHHBIMU BapHaHTaMU OTBETOB, U3 KOTOPBHIX HEOOXOAMMO BbIOpATh BEPHBIM.
MHOKeCTBEHHBII BEIOOP BKITIOYAET 3aKPHITHIN BOIIPOC HIIA YTBEPKICHUE C MPETI0KEHHBIMHU
BapHaHTaMU OTBETOB, U3 KOTOPBIX HEOOXOAMMO BbIOpaTh HECKOJIBKO BEPHBIX.
OTkppiTOC 3a7aHKE MPEANOIaraeT HAUCAHUE CIIOBA WJIM KOPOTKOW (pas3bl MPH OTBETE Ha
Bompoc. OTBET TECTUPYEMOr0 CPAaBHUBAETCS C TAJIOHOM OTBETA B CUCTEME.
3aaHue Ha COOTBETCTBHE COJICPKHUT CIUCOK BOMPOCOB WJIM YTBEPKICHUH, OTOOpaxaercs
BMECTE€ CO CIMCKOM OTBETOB. TeCcTUpyeMblld JOJDKEH pacCTaBUTh COOTBETCTBUE MEKIY
YTBEPKACHUEM (BOIIPOCOM) U OTBETOM.
3. CucreMa oneHUBAHHUSA TECTOBBIX 3aJaHUN
OrnenHka onpenensieTcs Kak cIoKeHUue 0allJIOB MPaBUIBHBIX OTBETOB, IMOJIYYEHHBIX BO BpeMs
TECTUPOBAHUA. 3A4MCICHHE Ha NPOrpaMMy MarucTparypbl IPOU3BOJUTCS IO pe3ynbTaTam
KOHKYPCHOTO 0TOOpa M0 MaKCUMaJIbHOMY KOJINYECTBY OaJIJIOB.
Bonpocs! o1ieHUBaIOTCS ClIEAYIOMUM 00pa3oM:
— BONPOC C €IMHUYHBIM BbIOOpOM — 2 Oaia;
— BOIPOC CO MHOKECTBEHHBIM BbIOOpOM — 2 Oaiina;
—  OTKPBITBIH BOTIPOC (BCTaBUTH CJIOBO) — 4 Oaia;
— BOIIPOC Ha COOTBETCTBUE — 4 Oaa.
MaxkcumanbsHas oreHka Bcero recra — 100 0ayuios.
4. IIpoao/LKNTEeIbHOCTh BCTYNUTEIBHOI0 HCIIBITAHUS
[TpomOmKUTENIBHOCTh TECTUPOBAHUSI COCTaBIICT 2 akajemMudeckux 4vaca (90 MuHyT) ¢
MOMEHTa OOBSBICHUS 33JaHUI BCTYMMUTEILHOTO UCIIBITAHMUS.
5. Bompocs! 1Ji1s1 NOATOTOBKHU K BCTYNIUTEIbHOMY MCIIBITAHUIO
XUMUs
Obwas xumust
Xumnueckuid aneMeHT. CrtpoeHue artoma. llepuonmueckuii 3akoH. XuUMHMUECKasl CBS3b.
Xumuueckuid mpouecc. PacTBOpsl: mpoLeccsl B pacTBOpPaxX 3JIEKTPOIMTOB, AUCCOLMALMS, PEAKIUU
HMOHHOTO OOMEHA, SIEKTPOXUMHUIECKHE CUCTEMBI.
Dusuueckasn u KOIIOUOHASL XUMUS
Xumuueckas  TEPMOJAUMHAMHKA. Tepmoxumus. Camonpou3BoJIbHBIE U He-
CaMOIIPOU3BOJIBHBIE MPOLECCHl. TepMOIMHAMMYECKUN TMMOTEHIHUAN. XHWMHYECKUH MOTEHIMA.
Xumnueckoe paBHoBecue. (Da30Bble paBHOBECHS B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
PacTtBOpbI. DNEKTPOXUMUYECKHE MPOLIECChl. XUMUYECKash KUHETUKA. | OMOTE€HHBIN U TeTepOTreHHBIN
karamu3. O0mas XxapakTepuCcTHKa JUCIIEPCHBIX CUCTEM M METOJBI X moiydeHus. OnTudeckue,
MOJIEKYJIIPHO-KMHETUYECKUE CBOMCTBA KOJUIOMIHBIX CHUCTEM. OJIEKTPOKMHETHYECKHUE SIBJICHUS.
ArperatHasi yCTOMUHMBOCTb M KOAryJjsilids KOJUIOMAHBIX pacTBOpoB. Peonormyeckue cBOMCTBa
JHUCTIEpCHBIX cucTeM. CBOMCTBA paCTBOPOB BHICOKOMOJIEKYJISIPHBIX cOeMHEHMM. [ToBepXHOCTHBIE
SIBJICHUS B IUCIICPCHBIX CHCTeMax. Anre3us. Aacopouusi.
Heopeanuueckaa u ananumuyeckas xumus
Homenknatypa u kiaccudukanuss HEOPTaHUYECKUX COCAMHEHUUW. 3aKOHOMEPHOCTH
VU3MEHEHUS aTOMHBIX XaPaKTEPUCTUK 3JIEMEHTOB B 3aBUCUMOCTH OT MOJIOKEHHUS B IEPUOJUIECKON
cucreme. CpaBHUTENbHAs XapaKTEPUCTHKA CBOMCTB TMPOCTBHIX BEIIECTB, BOJOPOAHBIX U
KUCJIOPOAHBIX COEJUHEHUM HENEepPEeXOJHBIX U IEePEXOJHBIX 3JIEeMEHTOB. KoMIaekcHbIe
COCIUHEHUS TEePEXOAHBIX 31eMeHTOB. Heopranuueckuit cuHTe3. KadecTBEHHBIM XMMHUUYECKHIA
aHaJIN3 NHIUBUYAJIbHBIX BELIECTB U CMeCel. AHAJTIUTUYECKNE XUMUYECKNE PEAKIIUN U TPOLIECCHI.
KonnuecTBenHbI xuMuueckuii ananus. U3NKO-XUMHUYECKHE METOIbI pa3/IeJICHUs U aHAJIN3a.
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Opeanuueckas xumus u OUOXUMUSL C OCHOBAMU MOAEKYIAPHOU OUOI02UU

[IpupoaHble UCTOYHUKUA U CHOCOOBI CHHTE3a OpraHMYecKuX BemlecTB. OCHOBHBIE KIIACCHI
OpPraHNYECKHUX COEAMHEHUN. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOEHHUE OPTaHNYECKUX MOJIEKYJI.
CtpykTypHass u30MepHUs U cTepeou3oMmepus. PeakunoHHas CHOCOOHOCTh OpPraHUYECKUX
coenunenuil. Knaccudukanus opraHnyeckux peakuuid. DIeMeHTbhl OMOOpPraHMYeCKOH XHWMUU.
XUMHUYECKUH COCTaB KHUBBIX OpraHu3MoB. CTpyKTypHas opraHuzamnus OenkoB. HykimenHoBbie
KHUCIIOTHL. YTiueBoabl. Jlumuael. CTpoeHue, CBOMCTBA U MeXaHU3M JaeicTBus pepmeHToB. OOMEH
BEIIECTB M HHEPruu B opranusme. buonormyeckoe okucieHue. OOMEH yrieBOJOB, JHUIHJIOB,
HYKJICMHOBBIX KHCIIOT, OCJIKOB 1 aMHHOKHUCIJIOT B OpraHu3Me yesoBeka. Katabonusm yrieBomaos,
JUNUI0B, aMUHOKHUCIIOT, XapakTepucTtuka (epMeHToB. bruocunres Oenka. MaTpu4HbI MEXaHHU3M.
Perynsius 6e1K0BOro CHHTE3A.

Xumuueckasn mexnono2us

TeopeTnueckue OCHOBBI XUMHYECKON TEXHOJOTHUU. XUMHUKO-TEXHOJIOTUUYECKUA TTPOLECC U
peaktopsl. Karanu3 B xumuueckoi TexHOJIOTHHU. ChIpbe, SHEPrus M BOJa B XUMHYECKOU
IPOMBIIIJIEHHOCTH. TEXHOIOIWsl MPOU3BOACTBA OCHOBHBIX XMMHYECKMX IPOAYKTOB: aMMHAaKa,
A30THOM KHUCJIOTHI, CEPHON KUCIIOTHI, yIOOPEHUH, MPOAYKTOB CHINKATHOW MPOMBIILICHHOCTH U
OCHOBHOT'0 OPTaHUYECKOT'0 CHHTE3a, MOJIMMEPHBIX MaTepHuaioB. [lepepaboTka TBEpAbIX TOIINUB U
raza. Metonbl 3amuThl OMocdepbl OT BPEIHBIX MPOMBIIUIEHHBIX BbHIOpOCOB. be3oTxoanble,
MaJIOOTXO/IHbIE U pecypcocOeperaromme TeXHOIOT HH.

BUOJIOI'Us

Kusnw kak nianemapmoe signenue

OCHOBHBIE CBOWMCTBA >KMBOW MaTepuu: (€IMHCTBO XUMHUYECKOIO COCTaBa, OOMEH BEIIECTB,
pENpPONYKIMS,  HACIEACTBEHHOCTb,  HM3MEHYMBOCTb, POCT,  pAa3BUTUE,  Pa3IPaKUMOCTD,
caMOperyJsilus, pUTMHUYHOCTb, AUCKPETHOCTh). CocTosHue MpoOIeMbl MPOUCXOXKICHHS KU3HU.
OcHOBHBIE JTambl IEpUOJAa XUMHUYECKOM »HBomtonuu. CTaHOBIIEHHME KIETKM Kak Hadajlo
OMOJIOTUYECKON SBOJIONMHU. YPOBHH OpPraHM3allid YKUBOTO: MOJEKYISPHBIN, KJICTOUYHBIH,
OpraHW3MEHHBIN, TOMYJIAIMOHHBIA, OHOTEOICHOTHYEeCKH W OunochepHbiii. VX B3auMMOCBI3L U
B3aMMO33aBUCUMOCTb B 00€CTIEUEHUH LIEIIOCTHOCTH KUBOW CHCTEMBI.

Llumonozuueckue ocHogul dHcusHu

Knerka kak cTpyKTypHO-QYHKIIMOHAIbHAs enuHHUIA >KUBOro. CXOJCTBa M pa3iavyHs
JYKapUOTHYECKUX U TPOKAPUOTHUECKUX KIEeTOK. OCOOEHHOCTH CTPOEHHSI 3YKapHOTHUECKHUX
KJIETOK Pa3JIMYHBIX ApcTB, PyHKIMU opraHonoB. Komnaprmentanuzanus. Kinerounsie MeMOpaHsbl
U UX poJib B MOP(H0-(h yHKIIMOHAIBHOM OpraHu3aiuy KJIeTKU. XUMHUYECKUN COCTaB U YIbTPACTPYKTypa
mMeMOpanbl. OyHKIUS MIa3MaTudeckoil MemOpansbl. [Iporieccsl MemMOpaHHOro Tpancnopra. /Ipixanue
U Opo’keHHEe KaK OCHOBHBIE COCTAaBIISIOLIME SHEPreTUUECKOro oOMeHa B KJIETKaX, UX B3aMMOCBS3b.
CyOctpartsl npixanusi. [lyTu OKuCIIeHHs TTIIOKO3bI, OCHOBHBIE (a3bl. CYIIHOCTh XeMHOOCMOTHYECKOM
TEOPHUH COMPSHKEHUSI OKUCICHUS U (hoCcHOpHINPOBaHUs. DHEPIeTUUECKHUI BBIXOJ] Pa3IMYHBIX MyTel
Ouonornyeckoro okuciaeHus. POTOCHHTE3, €ro MECTO B CUCTeME OOMEHa BEIIECTB pPacTUTEIbHON
kJjeTkd. CyIIHOCTh U OCHOBHBIE peaKlMu CBETOBOI M TeMHOBOH (a3 (hOTOCHHTE3a, UX B3aUMOCBS3b.
Ocobennoctu sHepreTuku GotocunTe3a. Kocmuyeckas poib pacrenuii B 6uocdepe. Posp 6enkoB B
KU3ZHEJEATEIbHOCTH KIETKU. XUMHUYECKas OpraHu3anus Oelika, CTPYKTypa OEIKOBON MOJIEKYJIbI,
pa3Hoobpasue u crennpuuHocTh O6enkoB. [lonarue o gpepmenrax. Hyknennossie kucnotsl: JJHK u
PHK, ux crpykrypa u ¢yHknuu B kinerke. Mexanusmbl penymmnkanuu JIHK. Tuner PHK n ux
Oouonornyeckas posib. JKU3HEHHBIH LUK KJIETKU. XapakTepucTuka (a3 kieTouHoro mukia. Jlenenue
KJIETOK: MUTO3 U MeH03, UX 0COOEHHOCTH U OMOJIOrHYeCKOe 3HAYCHHUE.

Mexanusmul obecneuenus Yeao0CmHOCMU MHO2OKIEMOYHO20 OP2aAHUMA

Opranusm kak efuHoe 1enoe. MexanuszMel camoperynauuu. [lonstue o ¢gusnonorunyeckux
(GYHKIMAX OpraHoB U (YHKIIMOHHPOBAHUS CUCTEM. MIMMyHOJIOTHYECKasi peaKTUBHOCTh, TOMEOCTa3,
HAJIeKHOCTb, PETYJISIINA U KOOpAuHaLUs GYHKIMNA, caMOperyJIsius, CHCTEMOTeHe3, afanTtaius. Poib
HEPBHOTO M T'yMOPAJIBHOrO (DaKTOPOB B PEryJsIIMU M MHTErpauuu QyHkiuil. OOpaTHas CBs3b Kak
HEOO0X0IMMOE YCIIOBHE UHTerpaiuu ¢usnonorndeckux (yHkuuid. [loHsartue o BHyTpeHHeE# cpere
oprannzMa. GU3NOIOrUYECKUI TOMEOCTa3, ero 3HauYeHre U MeXaHu3M perymsiuu. Hecnieruduyeckue
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U crienu(pryecKre peakiiy 3aluThl oprann3ma. iMmyHHas cucteMa u ee poiib. Ou3noaorndyeckue
CBOMCTBa BO30YIMMBIX TKaHeW. Bo30yxmeHue m ero mexaHusMm. M3mMeHeHHe BO30YAMMOCTH TIPH
B030OyxneHuu. lloTeHnman mokos W TOTeHIMan JeicTBus. buoroku M uxX poibp B mepenaue
uHpopmanmu. PU3NO0IIOTHYECKUE OCHOBHI NoBeAeHus. LleHTpanbHas HepBHasl cucTeMa: CTPOEHHE,
CBOICTBA U POJIb B MOJJEPKAHUU IETTOCTHOCTH (DYHKIIMOHUPOBAHUS BCETO OpraHu3mMa. MexaHH3Mbl
pediiekTopHO# AedTenbHOCTU: pediekTopHast 1yra. besycioBHbie pediiekchl U MHCTUHKTHI. [1aMsTh.
du3nonornyeckrue oCHOBBI MamsiTH. OCHOBHBIE KOMIIOHEHTHI U BHJIBI TaMsTh. [lamsaTh 1 oOyueHue.
Beiciiass HepBHas JAeSTENbHOCTh YEJIOBEKAa. YueHHe 00 YCIOBHBIX pediekcax Kak OCHOBa
HPUCTIOCOOUTENBEHOTO MoBeAeHUs. DU3HONIOTHYECKe OCHOBBI M KAYECTBEHHOE CBOCOOpa3ue BHICIICH
HEPBHOU JIEATEIILHOCTH YenoBeKa. [lepBast 1 BTopasi CUTHAJIbHBIE CHCTEMBI IEHCTBUTENBHOCTH. Peub
U ee PU3NOJIOTHIECKUN MEXaHU3M.

3akonomepHocmu Hac1e0CMBEeHHOCMU U USMEHYUBOCU

3aKOHOMEPHOCTHU HE3aBUCHMOT'0 U CLEIIEHHOI0 HAacjeI0BaHuUs IPU3HAKOB. LluTonornyeckue
MEXaHHU3MBI, 00ECTICUNBAIOIINE CBOOOHOE KOMOMHHUPOBAHHUE, KPOCCUHTOBEP U (HDEHOTHITHUECKYIO
PEKOMOMHAIIMIO MTPU3HAKOB. [ €HOTUI KaK CHUCTeMa: SICPHBIN TeHOM, TUIa3MOH. VX oTHOcHTenbHas
poJb B 00€crieYeHNH HACIeCTBEHHOCTH. B3anMoielicTBIe T€eHOB B CUCTEME FeHOTHIA (aJJIe/IbHbIE
U HEaJUIeNIbHbIE B3aMMOJICHCTBUS, T€Hbl MYyTaTopbl). ['eHeTnKa moja. ['eHeThyeckre MeXaHU3MbI
ompenenenuss mnona. Jerepmunanms u auddepeHuuanms noja. HacienoBaHue MpPU3HAKOB,
CIIETUICHHBIX C MOJIOM. M3MeHYnBOCTh. DOPMBI U3MEHYMBOCTH: MOAU(PHUKAIMOHHAS U MYyTaI[HOHHAS.
[IpuurHBl BO3HUKHOBEHMSI MyTalluid. Posib MyTallnOHHON M3MEHYMBOCTH B 3BOJIIOIMU U CEJICKIIWU.
MosnekynsipHble MEXaHU3MBI pean3aliy HacJaeCTBEHHOM nHpopmarmu. Tpanckpumniwmst. Perymsims
Tparckpurnuy. ['enerndeckuit koa. Tpancisaius FO pons pudbocoMm B 3Tom mporecce. OcoOeHHOCTH
TCHETUKU 4YeJOBeKa, COIMajbHAs OOYCIOBIEHHOCTh HACIEICTBEHHOCTH. HacnencTBeHHble
3a00eBaHUsl M TPUYMHBI WX BO3HUKHOBEHHUS. ['eHeTHYecKue TOCNEACTBUSA 3arps3HEHUs
OKPY’KarOUIeH Cpeibl 1J1s UEIIOBEKA.

Daxmopuwi 360110YUU. 3AKOHOMEPHOCMU IBOIOYUOHHO20 Npoyecca

MuxkposBomtorusi. PopMUpOBaHHE YYEHHMsST O MHKPOIBOJIIOLMK, €r0 3aJadyd M METOJBI.
DneMeHTapHbIE COCTABIIONIME MHKPOIBOMIOUUMOHHOTO Tpouecca. [lonstue 00 31eMeHTapHBIX
dakTopax - IBHXKYIIUMX CHJIAX OSBOJIOLMHU: MYTALMOHHBIM IPOLECC, MOMYNSILIMOHHBIE BOJHBI,
U30JIAIHS, Apei TeHoB, MOTOK TeHoB. VX poiib B 3BOIOIMOHHOM Tporiecce. EcrecTBenHbIit 0TO0D
Kak Benyumwii ¢aktop sBomonuu. [Ipeamocbulku M yciaoBUs AEHUCTBHSI €CTECTBEHHOTO OTOOpa.
CoBpeMeHHbIE MPeICTaBIeHNs 0 GOpMax €CTECTBEHHOTO 0TOopa. Bus. VicTopust pa3BUTHS MTOHSTHSL.
Kputepun Bupma. CoBpeMeHHass KOHUEMNIMS MOJUTUIIMYECKOTO  OHOJOTMYECKOro  BHUJA.
[omynsuumonnass crpykrypa Bunpa. Ilyrn BumooOpazoBaHus B TpUpoAe. AJUIONATPHUECKOE
BugooOpazoBanue. JlokazarenbcTBa UM mpuMepbl. IlpencraBieHne o — cUMOATpUYECKOM
BU1000pazoBannu. OcHOBHBIE (popMbl (uioreneza. KoHBepreHuus, AMBEPreHIMs U MapalIeIu3M.
Kuznennsie GopMbl pacTeHUN U KUBOTHBIX KaK MOJATBEP)KICHHUE MapajUIeIbHbIX U KOHBEPI€HTHBIX
nyreil sBomtonuu. COOTHOLIEHHWE WHAMBUIYAJILHOTO M HCTOPUYECKOTO Pa3BUTUSI OPraHU3MOB.
buorenernyeckuii 3akoH, €ro naibHewIee pasputue. Teopust grmmoOpuorenesa A.H.Cesepiiona.
HanpaBnenust sBomtonMu  (UIOr€HETHYECKHX Tpymm - aporeHe3 W amioreHe3. Cmena a3
aJanTalyoOreHe3a B HBOJIIOIMM OTIENbHBIX TpyNIl. BO3HMKHOBEHHME MHOTOKJIETOYHBIX KakK 3Tall
sBomtonuu. [IpenMyiiecTBa MHOTOKJIETOYHBIX. Te€OopuuM NPOMCXOKACHHUS MHOTOKJIETOYHBIX.
OCHOBHBIE 3Tarbl BOJIOLMN pacTeHU. [IoHATHE 0 HU3MIMX U BBICHIMX PACTEHUSX, UX BO3MOKHBIE
¢unorenernyeckue cBs3u. OOmass XapakTepUCTHKAa M Pa3HOOOpa3We BBICIIUX PACTEHHIA.
Oco0eHHOCTH CTPOCHHMSI W Pa3MHOKEHHS B CBS3M C Ha3eMHBIM oOpa3oMm >ku3HH. Cropodur u
raMeTropur, CIOpOreHe3 W TraMeToreHe3 B  HBOMIOUMH  pacTeHud. OCHOBHBIE — ATaIlbl
(UIOreHeTHYEeCKOro pa3BUTHS JKUBOTHBIX. DUIIOreHusi OeCcrO3BOHOYHBIX. OBOJIOLUS CHCTEM
OpraHoB O€CII03BOHOYHBIX: MTUILEBAPUTEIBbHON, BBIACTUTEIbHOM, KDOBEHOCHON M HEPBHOM CUCTEM Y
0ecrno3BoHOYHBIX. OOIIas XapaKTEepUCTHKA THMA XOPJAOBbIX. OpUTrHHAIBHBIE YEPThl OpraHU3aIHH.
[IporcxoxxaeHue W PBOTIOLUS XOPAOBBIX. AHAMHUU M aMHHUOTBHI: OCOOCHHOCTH OpraHM3alH U
Pa3sMHOKEHHUS B CBA3H C HA3eMHBIM 00pa30M >KU3HU aMHUOT. MecTo 4enoBeka B CUCTEME KUBOTHOTO
Mupa. J[aHHbIE 300JI0TUH, AHTPOIOJIOTHH, TEHETUKU U JAPYTUX HAYK O KUBOTHOM MPOUCXOKIACHUU
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yenoBeka. OCHOBHBIE ATallbl aHTpONOreHe3a. JTambl 3BoOIMUM Homo: denoBek ymenbl,
apXaHTPOIBI, TAJICOAHTPOTIBI, HeaHIepTabIlsl. [Ipobnema "npapoaunsr" yenoBeuecTBa. JBrKyIime
CHUIIBI aHTPOTIOTEeHEe3a U UX crenuduka. bruonorndeckne MpeanochUTK MPOUCXOXKICHUS YETOBEKA.
Crenuduka aganranuy yenoBeka. [ eHeTnueckas 1 colualibHasi HaCIeICTBEHHOCTh. DKOJIOTHYECKHE
ACIEKTHI SBOJIIOIIMH YEJIOBEKA.
IKO0J0I'us

OKkonoeus kax Hayumas 0aza 0aa paspabomku cmpame2uu U MAKMUKU NOBEOEHUs
yenogeyecmeda 8 NPUPOOHOIL cpede

[Ipenmer, 00BEKT M coOJepXaHHE OKOJOTUM KaK HayKH, €€ MEeCTO B CHCTEME
Ouonornvyeckux Hayk. [IpoGnembr coBpeMmMeHHOW »dkojoruu. OCHOBHBIE pa3ieibl W
COBPEMEHHBIE HaNpaBJICeHUs 3KOJOTUU. OCHOBHBIE 3KOJIOTUYECKUE TMOAXOMAbI: MOMYJSALUUOHHBIN U
SKOCUCTEMHBIN. OJKOJIOTHUSI KaK TEOpeTHYEecKass OCHOBA OXpaHbl OKpyXaromei cpenbl. Pomb
DKOJIOTHMH B JXKU3HHU COBPEMEHHOro oOmiecTBa OCHOBHBIE 3KOJIOTO-Teorpaduyeckue 3aKOHBI H
npaBwia (3akoH JInbuxa u lendopna, nmpasmwina beprmMana u AsuieHa, MPaBWIIO 30HATBHONH CMEHBI
MecTooOuTaHwsI, MpaBwWiIo JIMHAEMaHa, PaBIJI0 KOHKYPEHTHOTO UCKIIIOUEHH S, TpaBuio TuHeMaHHa
U T.1I.). DKOJIOTMYECKOEe BOCIHUTAaHUE U oOpa3oBaHue. HempepbiBHOE HKOIOTHYECKOe 00pa3oBaHuUe.
DKkonornyeckoe 00pa3oBaHKe KaK YCIOBUE YCTOMUMBOTO Pa3BUTHS IMBUIIN3AIIHH.

Obwue 3aKoHOMEPpHOCMU 83AUMOOELICINBUS OP2AHUZMO8 U CPeObl UX 0OUMAaHuUs

[TonsiTust 00 OKpyKaroIIel cpefie, IKOIOTHIECKUX (aKTOpax, YCIOBUU CYILIECTBOBAHHS BHIIOB.
[MpuHImITE KnaccuduKamy SKoJornueckux ¢GakTopoB cpenbl. [lpumepsr kmaccudukarmu. OOmme
3aKOHOMEPHOCTH JICHCTBHSI SKOJIOTMYECKUX (DAaKTOPOB HA OpPraHM3MBL. DKOJIOTHYECKAs BAICHTHOCTH
BUla DBPUOMOHTHOCTh U CTEHOOMOHTHOCTH. [IprMephbl 3BpHOMOHTHBIX M CTEHOOMOHTHBIX BHJIOB TIO
OTHOIIICHUIO K Pa3u4HbIM (hakTopam cpeabl. [loHsaTHe MTMMUTHPYIOMIHX (PaKTOPOB CPEJIbL, UX JACHCTBHE B
Pa3IMYHBIX Cpefax >KU3HU. DJKoJjorumueckue (hakTopbl cpefbl (Temreparypa, CBET, BOJAA, JABJICHHUE),
aJlanTalys OpraHu3MoB K UX JEUCTBUIO. BiusiHue TeMiieparypbl ¥ BIQXKHOCTU HA pacIIpeieiieHIE PAaCTEHUN
Y KHUBOTHBIX.

OcHogHble cpeodbl dHcuU3HU

Boma kak cpema oOuTaHWs >KMBBIX OpPraHM3MOB, €€ OCHOBHBIC JKOJIOTHUYECKHE CBOWCTBA.
AJnanTaiysi OpraHu3MOB K BOJIHOM cpenie. DKOJIOrHYecKue 30Hbl MUpOBOro OKe€aHa M SKOJIOTHYECKHE
30HBI 03€pa, UX OOWUTATENH. DKOJIOTMYECKHE TPYNIbl TUAPOOUOHTOB. bHO-QumbTparopsl u ux
JKOJIOTHYecKast posib. [louBa Kak cpema oOuTaHusl, €6 OCHOBHBIC SKOJIOTHUECKUE CBOMCTBA. AlanTaius
OpPraHu3MOB K IMOYBEHHOH cpejie. DKOJIOTMYEeCKUEe TPYMHNbl PACTEHUI M0 OTHOIICHUIO K Pa3IUYHbIM
CBOMCTBaM IOYBBL. DKOJIOTMYECKHE IPYIIIbl TOYBEHHBIX OPraHU3MOB U HX POJIb B IOYBOOOPA30BAHUH.
HazemHo-Bo3my1IIHASI Cpeia 0OMTaHUsI, €€ OCHOBHBIEC KOJIOTMUECKUE CBOMCTBA AIanTalsi OpraHu3MOB K
91Ol cpene. Mukpocpena JXKuBbie OopraHu3Mbl Kak cpela OOWTaHUs, €€ OCHOBHBIC SKOJIOTUYECKUE
CBOMCTBa. AJnanTaiysi OpraHM3MOB K 3Toi cpeze. Bpemst kak skosnormyeckuid (axrop. AnmanTarms
OPraHu3MOB K PUTMUYHOCTH MPUPOHBIX siBNIeHUI. DoTornepron 1 GoToneproI3Mm.

Oxonoeus nonynayuil

[lonsiTe 0 MOMyYJNISAIMY B SKOJIOTHU U TEHETHKE, €€ OCHOBHBIE CTATUCTUUECKUE U TUHAMUYECKHE
XapaKTEpPUCTUKU, KaK HaJOpraHM3MeHHOW cucteMbl. llomymsimonHas crpykTypa Bujga. CTpykTypa
LEHOMOMYJIALMK PACTEHHWIA: BO3pacTHAs M MPOCTPAHCTBEHHAs. MeToabpl M3y4eHHs LIEHOMOIMYJISIUN.
CrpykTypa nonysaLuil >)KUBOTHBIX. THITBI CMEPTHOCTH U TUIIBI KOJIOTHUYECKUX CTpaTeruii nomyssiuumil. K
u T -0t00p. Moaenu pocTa (SKCIIOHEHIINATBHBIN U JIOTUCTUYECKUN) U TUIBI JUHAMHUKU YHCIEHHOCTH
nomynsauuid. ['omeocras. MexaHu3Mbl MOAJEPKAHUS TOMEOCTa3a M CaMOPETYJISIMU YUCIEHHOCTH
nonyssiuyu. Posb yenoBeka B HapyIIEHUH U PETYIHPOBAHNU IPUPOAHBIX CBSI3EH B MOMYJISLINN.

Vuenue o buoceoyernose u sxocucmeme

[Tonsitue o OuoreonieHose u 6uome. Yuenue BJICykadeBa o OMOTeorieHO3€e, B3aUMOCBSI3b €T0
KOMITOHEHTOB, TpaHHIIbl OMoreoneHo3a B mpoctpanctse. [lonsTre o 6norienose n 6uorone. GUTOIEHO3.
3oo1eHo3. Mukpoborieno3s. [Tapasurorienos. [Ipucnocobnenus k napazutusmy. [IoHsITHE O PUPOIHOM
04aroBocTH 3a0oneBaHuWil. BumoBas cTpykTypa OuorieHo3a Ponp B OuoOlleHO3e JOMHHAHTOB,
31M(UKATOPOB, MAJOYMCICHHBIX BHJOB, BHJIOB-MHIUKATOPOB. [IpocTpaHCTBEHHAass CTPYKTypa
6uorieno3a [loHsATHEe 3K0I0rMYECcKOl HUTH U MECTOOOUTaHMsL. SIpycChr, MapleiIbl, CHHY3UH, KOHCOPIIHH.
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Mo-3au4HOCTh U KOMILIEKCHOCT. [ToHsTHE 3KOTOHA M morpaHndyHoro 3¢dexra OcHOBHBIE (HOPMBI
CBS3€ OpraHM3MOB B OWoOIEHO3€: TpodHuUecKre, Tonmueckue, ¢opuueckue, GhadpudecKue.
BzanMOOTHOIIIEHHST MEX/Ty OpraHM3MaMHi B OMOLICHO3€: MEXIY pacTeHUSIMH, MEXIY PAaCTCHUSIMH U
KUBOTHBIMH, MEXJYy >KUBOTHbIMH. [loHATHE O JKuM3HEHHOW Qopme opranusmoB. [Ipumepsl
KJIaccu(uKamMid KU3HEHHbIX (OpM pacTeHHid U KUBOTHBIX. OCHOBHBIE (OPMBI OMOTHUECKUX
B3aUMOOTHOIIIEHUH OPraHU3MOB (CUMOHO03, KOMMEHCAIN3M, apa3uTU3M, XUIITHUIECTBO, KOHKYPEHLIHS,
HEUTpai3M U T.11.). VIX poiib B peryssiiiy YMCIEHHOCTH BH/IOB M B 3BOJIIOLIMOHHBIX Iporieccax. [lonstue
00 sKocHCTeMe Kak OCHOBHOHM (DYKIIMOHAIBHON €IWHUIE >KUBOM Mpupoipl. OCHOBHBIC SJIEMEHTHI
9KOocUCTeMbl. OCHOBHBIE THUIIBI HPUPOAHBIX HKOCHUCTEM, UX Kiaccudukaims. EctecTBeHHBIE U
HCKYCCTBEHHBIE SKOCHCTEMBI.

OHnepeemuueckoe obecneuenue GUOMUUECKO20 KPY208OPOMA

DHepreTuka 3kocucTeM. [T0TOKM BelecTBa U YHEPTUH B AKOCHCTEMAX. DHEPreTUICSCKUi OaTaHe
KMBBIX Opranm3MoB. Pacxon sHeprum B uersix nuranus. [lonstue o6 sxonornyueckoit a3¢dexTuBHOCTH.
Tpoduueckas cTpykTypa skocucteM. llenmu muraHust (IeTpUTHBIE, MACTOUIIHBIC), TMIIECBBIE CETH U
Tpouueckue ypoBHU. OIKOJOTHMYECKHE THpamMuipl (ducen, Ouomacc, sHeprum). [IpomyKTUBHOCTB
skocucteM. [lonsTus o OGuomacce, OHOIOrMYECKOW MPOTYKTUBHOCTH, OHOJIOTMYECKOM IPOITYKIIUH.
[lepBuunas (BasoBast ¥ YKMCTasl) M BTOPUYHAS MPOIYKIMs coolriecTB. COOTHOIIEHHE OMOIOTHYECKON
MPOyKTUBHOCTU U OMOMACChl B SKOCUCTEMAX Pa3HbIX THTIAX..

Jlunamuxa sxocucmem

TwuIiel AMHAMUKY: CYyTOYHAsI, Ce30HHas1, BeKoBasi. [IoHATHS 0 cyKiieccusix, CyKIIECCHOHHBIX PsIax
U KIMMAaKCOBBIX cooOIIecTBax. BHIpl cykieccuu, MX OOLIME 3aKOHOMEPHOCTH M 3Tallbl Pa3BUTHSL
[Tpumeps! EpBUYHBIX M BTOPUYHBIX, ABTOT€HHBIX U &JJION€HHBIX, AeTPaIallMOHHbIX cyKieccuu. [TonsTue
JIMUTPECCUU. AHTPOIOTEHHbIE CYKIIECCUM HA3eMHBIX AKOCHUCTEM (IIOJ BIMSIHUEM II0XKApOB, BBIPYOOK,
CKaIUIMBaHUS, BbIllaca CKOTa). JIMHAMHKa BOJHBIX AKOCHUCTEM: 3BTpO(UKAlMS U AUCTPO(UKAIIKS.
CTabWIbHOCTh U YCTOMYMBOCTH HMPHPOAHBIX SKOcHcTeM. [Ipobiembl crabuiamM3alid aHTPOIOTeHHBIX
nmaHamadToB.

buocghepa, ee cocmas, ceoticmea u nnanemapuvie ynkyuu

[onsitue o 6uocdepe, ee rpaHUIBI M OCHOBHBIE KOMIOHEHTHL. Yuenue B.M. Bepnaackoro o
orochepe Kak rI00aTbHON YKOCHCTEME 3eMITH, €€ OCHOBHBIE CBOMCTBA M (hyHKIIMK. OCHOBHBIE CBOMCTBA
u (QYHKIMM JKMBOTO BemlecTBa Ouocdepsl. ['eoxumMuyeckas poib >KMBOro BeriecTBa (OCHOBHBIC
OMOTeOXMMHUECKUE IIMKIIBI: KPYrOBOPOT BOJIbI, KHUCJIOPOJAa, yriepoaa, a3ora, (ocdopa, cepwl. Mx
AHTPOMOTEHHbIE M3MEHEHUSL. JJMHAMIYHOCTD M CTAOMIIBHOCTD OHOC(Ephl, MEXaHU3MBI €€ YCTOWYMBOCTH.
HetictBue npunnuna Jle [llatense-bpayna. Yuenune B.I. Bepaanckoro o Hoochepe. Y cnoBus nmepexoaa
ouochepsl B Hoochepy (1o B.1.Bepranckomy). XapakrepucTrka rao0aIbHBIX IKOTOTUIECKHIX PoOIieM
coBpeMeHHOCTH. M3MeHenne kimmmara. O30HOBbIE AbIpbl. KUCIOTHBIE 107K 1. BBITOBBIE, IPOMBIIIITIEHHBIE
OTXOJIbI U Ipo0JieMa UX yTHUIIM3AIUH. 3arpsa3HeHne oKpyxatomiei cpeasl. duzndyeckue, XMMHUUECKUE
1 OMOJIOTHMYECKHUE 3arPSI3HCHMS.

IIpupoonuwie pecypcul

Knaccudukanust mpuponHsix pecypcoB. buonormueckue, MuHepajabHbIE M SHEPreTHUYECKUe
pecypcrl. Mcueprnaemble M Heucuepnaemble pecypchl. Kiaccupuxanusi TpUpOIHBIX PECYpCcoB IO
UCIIOJIb30BaHUIO B Mpous3BoacTBe. Oco00 oXpaHseMble MPUPOJHBIE TEPPUTOPUU U HUX DPOJIb B
nojjepkaHuu  OumocdepHoro  paBHOBecusd.  [IpupoaHble  HalUMOHAJIbHBIE  MApKU.
['ocynapcTBeHHbIE NMPUPOIHBIE 3amoBenHUKH. buocdepubie 3anoBeanuku. IIpuponHbie mapku.
locynapcTBeHHBIE TPUPOTHBIC 3aKa3HUKU. [IpUpOTHBIE TAMSITHUKH.

MNEJAT'OT'HKA

OO0mue ocHoBbl menaroruku. Ilemarornka kak Hayka. Ilpeamer, OOBEKT Meqaroruku.
MeTtoonorndeckue OCHOBBI negaroruku. dunocopus Kak METOJ0JIOTHYEecKass OCHOBA Pa3BUTHUS
Haykd rnefarorukd. OCHOBHBIE KaTE€rOpUM IEJarordKu: BOCIHTaHUE, OOydeHue, oOpazoBaHHE,
pa3Butre. OCHOBHBIE MOHATHUS NEAATOTUKU: MEJarornyeckuil mpoiecc, GopMupoBaHUe JTUUHOCTH,
COLMANU3alUs THYHOCTH, Pa3BUTHE TUIHOCTH, CAMOPA3BUTHE TUIHOCTH.



Meroasl negarorudeckux wuccieqoBaHuid. CyHIHOCTb MOHSTHS «METOJl HCCIIEIOBAHUSI.
Knaccudukanus MeTo10B HCCIIeI0OBAaHUS: TEOPETHUECKHE, SMITMPUUECKHE, MATEMaTUYECKIE METOIbI
uccienosanus. Ilemarornyeckuil 3KCIepUMEHT.

Teopuu nenocTHoro menarorudeckoro mponecca. Ilegarornyeckass cuctemMa U ee BHIBI.
CyurHocTs neparoruueckoro npoiecca. [lenarornueckuii mpouecc Kak 1ejiocTHoe sBieHue. Jloruka
U YCJIOBHS TIOCTPOEHUS LEIOCTHOTO IMeJaroruueckoro mpomecca. CyIIHOCTHBIE XapaKTepUCTUKU
MEeJaroru4eckoro mpoiecca 1 ero CTpykrypa. [loaxoasl K MOCTPOSHUIO MEJarOru4eckoro mpoiecca
(KOMIIETEHTHOCTHBIN, AEATETLHOCTHBIN, TUYHOCTHO-OPUEHTUPOBAHHBIN ).

OOy4eHue B 1eTOCTHOM NeJaroru4eckom npomecce. Teopernueckne 0CHOBBI 00y4eHHUsI.
Teopun o0yuenus. llemn obydenuss. dynkiuu o0ydeHus. COBpeMEHHOE MOHUMAHHUE CYIIHOCTH H
CTpYKTYyphI 00yueHus. ComeprxaHue o0pa3oBaHUsl, KOMIIOHEHTBI COIePKaHUs 00pa30BaHUs. 3aKOHBI,
3aKOHOMEPHOCTH W NMpUHIUIBI o0yueHus. Meronsl o0yuenus. @opmbl o0yueHusi. CoBpeMeHHbIE
cpenctBa o0yueHusi. ©opMbI ¥ BB KOHTPOJIS.

Teoperuyeckne ocHOBBI BOCHMTaHUsA. Teopun BocnuTaHus. BocnuTaHue B LEIOCTHOM
negaroruyeckom mpotecce. CyIHOCTh BOCIUTAHUS U €r0 MECTO B IIEJIOCTHOM MEeAarorudeckom
npouecce. Crenudpuyeckue 0cOOEHHOCTH Mpolecca BocnuTaHus. Cucrema METONIOB, CPEICTB U
dopm Bocmutanms. [loHsTHe 0 Meromax W mpuéMmax BocmuTaHus. Knaccudukaius MeTOI0B
BocniuTanus. OO1as xapakTepuCTHKa CPeICTB BocuTaHusl. @OpMbI OpraHU3aliyi BOCIUTATEIHHOTO
nporecca.

CoBpeMeHHasi CHCTeMa OTe4YeCTBEHHOro ooOpa3oBaHusi. MonepHuzamus 00pa3oBaHUS:
npo6emsl 1 perienusi. CoBpeMeHHbIe JOKYMEHTHI B 001acTu 00pa3oBanus. 3akoH «O06 o6pa3zoBaHun
B Poccumiickoit deneparumny. Xapakrepuctrka dOenepanbHOro rocyaapcTBEHHOTO 00pa30BaTEIbHOTO
cTangapra obmero oOpa3oBaHus. basucHblil yueOHbIi muaH. OOpa3zoBaTelbHBIE PE3YJbTaThl B
dbopmynupoke OI'OC: TUYHOCTHBIE, METAPEIMETHBIE, MPEIMETHBIC. Y HUBEPCAJIbHBIE yueOHBIC
nercTBUs (perysasiTUBHbIC, TO3HABATENbHBIE, KOMMYHUKATUBHBIE).

6. OOpa3sen (poHIa OLIEHOYHBIX CPEACTB
3aodanue ¢ eOuHUUHBIM 8bIOOPOM.

Pa3zpgen «Xumua»

I'noko3a omnocumes x

A) neHTo3am;

b) dpykrozam;

B) xeTorekco3am;

I') anpnorexcosawm;

J1) anbaomneHTo3am.

Pa3znen «buogorus»

Ilonooicenue knemoyunot meopuu

A) ByKapuOTHYECKHUE KIETKHU ACIATCS B X016 MUTO3a U MEi03a;

b) xnetka siBisieTcs CTPYKTYpHO-(YHKIIMOHAIBHOW €IMHUIICH BCETO )KHUBOTO;

B) cxomnple mo cTpoeHnto M (QYHKIUAM KJIETKA MHOTOKJIIETOYHOTO OpPTraHM3Ma 00pasyroT
TKaHU;

I') B kJIeTKaX MPOTEKAIOT BCE OMOXMMHUYECKHE MPOIECCHI, 00ecIIeunBarome 0OMEH BEIIeCTB.

Paznen «Ixoaorus»

Vposenv opeanusayuu sscueoll npupoovl, npeocmasiaoujull coboi COB0KYNHOCMb 8Cex
9KoCUCmeEM 3eMau 8 UX 3aUMOCEA3U

A) 6uochepHsbIit;

b) skocucremHblIit;

B) monynsmnuoHHO-BUIOBO;

I') GuoreorieHOTHUECKUH.

Oopa3zen GpoHaa OLIEHOYHBIX CPEACTB MO MeJAroruKe

Omkpvimoe 3a0anue (6cmagums ci080):

TecTupoBanue 0THOCUTCS K MeTodaM:

a) OpraHu3alMOHHBbIE;



0) sMIIUpHUYECKHE;
T') HHTEPIIPETAIMOHHBIE.
3aoanue ¢ eOunuuHbIM 86100POM.
Bun 0eceabl, KOTOPBI OTHOCUTCS K METOAY HAYYHO-TIEJArOrMYE€CKOr0 UCCJIeI0BAHUS:
a) Oecema yuurTens, B TIpoLECCe KOTOPOH BBIABIAIOTCS J(PPEKTHUBHBIE MPUEMBI
CTUMYJIMPOBAHUS UHTEpeca IKOJILHUKOB K U3y4aeMOMY MaTepuaiy;
0) Oecena yuuTens ¢ ONMO3JaBIIMMH Ha YPOK YUCHUKAMH;
B) Oecena yuuTeNsl ¢ ydeHUKaMH O TIpaBUjIaxX IMOBEICHUS B OOIIIECTBEHHBIX MECTaX;
r) 6ecea ¢ ydeHUKaMU O MIPaBUJIaX TEXHUKH O€30MacHOCTH;
1) 6ecenia KJIIAaCCHOTO PYKOBOAUTENS C POAUTEISIMU O BOCIIUTAHUU JIETEH B CEMBE.
Ypok -
a) OCHOBHas OpraHu3anoHHas Gopma o0ydeHHUs;
0) OCHOBHasi OpraHu3aMoHHas popMa BOCIIUTAHMUS;
B) OCHOBHOM METOJ] OOYUCHHS;
') OCHOBHOE CPEJICTBO O0yUYCHHS
3aoanue co mHOI’CECMBEHHBIM 8bIOOPOM.
Metoabl 00y4eHUsl 0 «<MCTOYHUKY Mepeiadyn 3HAHUI»:
a) MPaKTHYECKUE;
0) CJIOBECHBIC;
B) IPOOJIEMHOTO U3JIOKCHHUS;
I') pENPOLYKTUBHBIE;
1) MPOAYKTHBHBIE.
Omkpvimoe 3a0anue (6cmagums ci1080):
PykoBoasimue uaen, HOpMATHUBHbIEe TPeOOBAHMS K OPraHM3alUM U OCYNIECTBJIEHHIO
00pa3oBaTeIbHOI0 Mpolecca — 3T0... 00yueHus
Yemanosume coomeemcmeue medxcoy HazeaHuem 2pynnvl Memooo8 S0CNUMAHUA U
KOHKPEMHbIM MemoOOM 60CHUMAHUSL
1) wmerompl  (QopMHpOBaHUS ~ CO3HAHUS ) MPUYYCHUE;
JIMYHOCTH, 0) Oecena;
2) MeTOoAbl OpraHu3aluyd JEATEIbHOCTH W  B) COPEBHOBAHHE.
(GbopMUpOBaHUSI ONIBITA IOBEJICHUS;
3) METOIBI CTUMYJIUPOBAHUS.
Ycemanosume npasunvhyto nociedosamenbHOCmb 9Manos npoyecca yceoeHus 3HaHull
a) 3aKpeIlICHUE;
0) BOCIIpUATHE;
B) OCMBICJICHUE;
') IPUMEHEHHE.
Yemanosume  npasunvuyio nocne008amenbHOCHb KOMNOHEHMO8  CMPYKMypbvl
neoazo2uyecKo2o npoyecca
a) colepKaTeIbHBIN 0) 1IEIeBON B) pe3yIbTATUBHBIN T') IATEIHLHOCTHBIHA
7. Kuawou k o0pa3ny (poHIa OLEHOYHBIX CPeICTB
Pasnen «Xumusa». Otser: I’
Pa3nen «buomorusy. Oreet: b
Paznen «9komorusi». OTBet: A
Kuarou k o0pa3ny ¢poHIa OLEHOYHBIX CPEICTB MO0 MeJaroruke

1. ©

2. a

3. a

4, a,0

5. TpUHLMIBI

6. 1-6,2—-a,3-B
7. 0,B,a,T



8. 0,a,1,B
8. Pexomenayemasi aureparypa
K pazpeny «Xumus»

1. Ao6anonus b. E. OCHOBBI XUMHUYECKHX TIPOU3BOJICTB [ DJIEKTPOHHBIN pecypc]: YuebHoe mocodue
0 XMMHMYECKUM CIEHUATBHOCTAM s nenarorundeckux By3oB / b. E. AbGanonun, M. M.
Ky3nenosa, X. O. Xapmamnumgu. — M., Xwumus, 2001. - 469 c. URL:
https://www.wildberries.ru/catalog/231491655/detail.aspx

2. AmapueB, A. . AHanuTuyeckas XuMus [DJIEKTpOHHBIA pecypc]| : ydeO. mocodme / A. U.
Amnapues, T. [1. Anexkcanaposa, A. A. Kazakosa, O. B. Kapynuna. - HoBocubupck : HI'TY, 2015.
- 92 c. - URL: https://e.lanbook.com

3. I'muuka H. JI. O6mas xwmmus /H.JI. Tmumaka - JI: Xwumma, 1985, — 702 c¢. URL:
https://alnam.ru/book _chem.php (mara o6pamenus 09.02.2025)

4. Opranudeckas Xumus: [DIeKTpoHHBIN pecypc] YuebHo-meroamaeckoe mocodue. / Coct. A. A.
[Takeea, 1. T. EBcradreBa, U. B. lllkypuenko.— Upkyrck: Acnpunt, 2023. — 81 c¢. URL:
https://isu.bookonlime.ru/node/72083

5. OcHoBBI 001IeH XUMUH: [ DIAEKTPOHHBINA pecypc] yueoHo-MeToanueckoe nmocodbue / Coct. 1. B.

[kypuenko, A. A. IlakeeBa. — MHWpkyrck: Acnpunt, 2023. — 108 c. URL:
https://isu.bookonlime.ru/node/71799

K pasneny «buoaorus»

1. buonorus xnerku: yueOHoe mocodue / A. @. Hukurun, E. 5. Anoesa, 10. @., [u ap.]; mox pen. A.
®. Hukwruna. — 2-e¢ m3a. — Cankr-IlerepOypr: CmerJlur, 2015. - 166 c¢. — URL:

https://vk.com/wall-127996142 264
2. Yennos FO.C. Beeenre B KJICTOYHYIO OHOJIOTHIO | YYeOHUK s BY30B. — 4-€ U3/1., iepepad. u JIo1.
/ YO. C. Yenmnos. — CrepeoturHoe u3ganue. [lepenevarka ¢ uzmanus 2005 r. - M. : Anbsiac, 2018, —
495 c. — URL: https://obuchalka.org/2011060355356/vvedenie-v-kletochnuu-biologiu-chencov-u-
s.html
3. MHure-Beutomo C.I'. I'eHeTnka ¢ ocHOBaMu cenekiuu : y4eO. mis crya. By3oB / C. I'. Wnre-
Beuromos. - 2-e wm3g. - CIIo. : MWsmso H-JI, 2010. - 718 ¢ - URL:
https://djvu.online/file/sMvajJQG6kaM9
4. Hauana ¢uzuonorun [Tekcr]: yaeonuk / pen. A. JI. Hozapaues. - CII6. : Jlanb, 2002. —
1088 c.— URL: https://djvu.online/file/cwwijJoxxMSprj
5. Teiinop M., I'pun H., Crayr V. buonorusa. B tpex Ttomax. - M.: Mup, 2007— URL:
https://go.11klasov.net/4670-biologiya-v-3-tomah-teylor-d-grin-n-staut-u.html
6. S6mokoB A.B., FOcydpos A.I'. DBomronmonHoe yuenue. - M.: Boicmmas mkona, 2005. URL:
https://www.rulit.me/books/evolyucionnoe-uchenie-download-468423 .html
K pa3neny «Ixomorus»
1. Kopobkun, B. W. Dxomorus : [yueOHuk mns crtya. By3oB] / B. U. Kopo6kun, JI. B.
[lepenensckuii.- PoctoB-Ha-Jlony : @enukc, 2011.
URL.: https://xn--d1aux.xn--plai/wp-content/uploads/2019/01/Y cenb-Pos1.pdf
2. Iunos, Y. A. Dxonorus: yuebnuk g By3os / M. A. Illunos. — M.: U3natensctBo FOpaiir,
2025. — 539 c. URL: https://urait.ru/bcode/559822
K pa3zpeay «Ilegaroruka»
OcHoBHas:
1. be3pykona, B. C. Ilenaroruka : yueoHoe mocobue / B. C. bezpykoBa. — MockBa, Bonorna
: Undpa-Unxenepus, 2021. — 324 c. — ISBN 978-5-9729-0628-4. — TekcT : 3MeKTPOHHBIN //
Hudposoit  obpazoBatenbHbli  pecypc  IPR SMART : [caniT]. @ —  URL:
https://www.iprbookshop.ru/115241.html
2. TonoBanoBa, H.®. Ilemarormka: y4eOHMK W  TPAKTUKyM s BY30B/
H. ®. TonmoBanoBa. — 2-e¢ u3z., mepepadb. um gom. — Mocksa : U3narensctBo FOpaiit, 2025. —
372 c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-01228-6. — TekcT : AIEKTPOHHBIN //
O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560820
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3. Jxypunckuii, A. H. Hctopus nenaroruku u obpasoBanus. C qpeBHEHIINX BpeMeH 10

XXI Beka: yueObnuk mis By30B/ A. H. Jkypunckuit. — 3-¢ u3a., ucnp. u jaomn. — Mocksa :
WznarensctBo FOpaiit, 2025. — 575 ¢. — (Bwiciiee obpazoBanue). — ISBN 978-5-534-18261-3. —
Texkct : onexrtponHwend // OOpasoBarenpHas 1miardopma IOpaiit  [caiit]. — URL:
H 4. Jlarpimuna, J[. 1. Wctopust memarorukd W 0Opa3oBaHMS : y4eOHUK IS BY30B /
Y. U. JlatpimuHa. —  MockBa @ M3marensctBo  FOpaiit, 2025. — 314c.—  (Boicmiee
B6pasosanne). — ISBN 978-5-534-09398-8. — Tekct : anekrponnsii // OO6pa3oBarenbHas
Emardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560364

R 5. Ilemaroruka : yueOHUK ¥ mpakTukym mis By30B / JI. C. [lonbimoBa [u ap.] ; mox oOmiei
benaximeii JI. C. Ilogeivosoii, B. A. Cnactenuna. — 3-e¢ u3n., nepepab. um jgom. — Mocksa :
W3narensctro FOpaiit, 2025. — 227 ¢. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-18756-4. —
LFeKCT : anekTpoHHbIH // OOpaszoBarenbHas 1uiatopma FOpaiit [caiit]. — URL:

) 6. Hcropus nenaroruku u o0pa3zoBaHus : yueOHuUK 1 By30B / A. U. [Tuckynos [u ap.] ; mox
obmeit pemakiuenr A. U. [luckynoBa. — 4-¢ u3a., mepepad. u gomn. — Mocksa : M3marenscTBO
POpaﬁT, 2025. — 452 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-00981-1. — Tekcr
BneKTpOHHHI?I // ObpazoBarensHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559867
JlomostHMTEILHAS
P 1. Becconog, b. H. Ucropus nenaroruku u 00pazoBanus : yueOHUK U MPAKTUKYM JIJISl BY30B /
_E. H. BecconoB. — Mockaa : M3narenbctBo FOpaiit, 2025. — 208 ¢. — (Bricmiee oOpazoBanue). —
}SBN 978-5-9916-9932-7. — Tekcr : anekTpoHHbIH // O6pa3oBarenbHas miatdopma KOpaidt [caiir].
7 URL: https://urait.ru/bcode/561104
U 2. bopnosckas H. B., Pean A. A. Tlemaroruka: Yue6Hoe mocodue. — CII0.: ITutep, 2006.
—304c. https://vovann90.narod.ru/images/VGIPU/OiMVR/Bordovskaia.pdf
3 3. TasrupeeBa, JI. X. Hcropus nemarorukyd u oOpa3oBaHUs: TOCYyAapCTBEHHAs IMeIaroruka
Poccnn : monorpadust / JI. X. I'asrupeeBa. — 2-e u3n. — Mocksa : U3snarenscrso FOpaiir, 2025. —
149 c. — (Akryanbubie MoHorpagumn). — ISBN 978-5-534-10624-4. — TekcT @ 21eKTPOHHbIH //
Ob6pasosarenbhas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/564554
4. KomxacrimpoBa, I. M. Ilenmaroruka: ydeOHMK Al CPEAHErO NPOQeCcCHOHATBEHOTO
gopasosanus / I'. M. Komxacnuposa. — 4-¢ m3z., mepepab. u gom. — Mocksa : M3narenscTBo
JOpaiir, 2025. — 711 ¢. — (Ilpodeccuonansroe obpaszosanue). — ISBN 978-5-534-13665-4. —
dekct @  onextpoHHBI // OOpazoBarenbHas 1uiatdpopma FOpaitt  [caiit]. — URL:

C
0 5. Kpusmenxko, JI. I1. Tlemaroruka : yueOHUK ¥ mpakTukym ais By30B / JI. I1. Kpusmienko,

4. B. Opkuna. — 2-e uzn., nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2025. — 400 c. —
eBriciiee oopazoBanue). — ISBN 978-5-534-07709-4. — TekcT : anekTpoHHBIH // OOpa3oBarenbHas
futardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560076
5 6. Xyropckoii, A. B. CoBpeMeHHas quaakTHKa : yueOHUK a7 By30B / A. B. XyTtopckoil. —
8-¢ w3m., mepepab. m mon. — Mocksa : MznmarensctBo IOpaiit, 2025. — 406 c. — (Bsicmiee
80pazoBanue). — ISBN 978-5-534-14199-3. — Tekcr : snektponHbli // OOpa3zoBarenbHas
8nardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/562713.
3 9. IlIporpammuoe obecnieuenue 1 MHTEpHET-pecypchl
He mpeaycMoTpeHO JaHHOM IPOrpaMMON.
10. PazpadoTuuky mporpaMMbl BCTYNIMTEILHOI0 HCIILITAHUS

1. IlenbkoBa O.I'., momeHT Kadenpsl eCTECTBEHHOHAYYHBIX TUCHMIUIMH Ilemarorndyeckoro
uHctutyta UI'Y, kanaumatT OMOJIOTHYEeCKUX HAYK;

2. Hkypuenko W. B., noueHT kadeapbl ecTecCTBEHHOHAYYHbIX TUCHUILINH [lenarorngeckoro
uactutyta UI'Y, kaHIuaaT XUMUYECKUX HAYK;

3. KocoroBa A. C., mpodeccop kadenps! nenaroruku [legarormueckoro nncrutyra UI'Y,
JOKTOP MeIarornueckux Hayk.
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Hannas npoepamma coomeememayem memooudeckum pexomendayusmu « O nopsioke paspabomru u mpebosanusix K
CmMpYKmype, coOepHCAHUIo U OPOPMACHUIO NPOSPAMM 6CHYRUMETbHBIX UCTLIMAHULLY (C USMEHEHUSMU U
0ONOHEeHUAMU,)
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