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Pabouast nporpamma

1o yueOHomy npeamery «buosiorus (yriy0JeHHbIN YPOBEHbD)»



I'po3usbiii - 2023

Pa6ouasi nporpamma no yyeonomy npeamery «buosorus» (yriayoaéHHbIH
YPOBEHB).

®denepanpHas paboyas mporpamMma Mo y4eOHOMY npenmery «buosorus»
(yrny6néHHbINH ypoBeHb) (MpeaMeTHas 001acTh « ECTeCTBEHHO-HAYYHBIC MPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpaMMa IO OWOJOTHH, OHOJIOTHS) BKIIOYACT
MOSICHUTENIBHYIO 3aIMCKY, COJEpX)aHUuE OOyYeHHs, IUIaHUPYyEeMbIe pPe3yIbTaThl
OCBOCHHMSI POrPaMMBbl TTO OUOJIOTHH.

[TosicHuTenbHAs 3aMKcKa OTpakaeT 0OIIKE UEIU U 3a/1a4l U3yYeHUs1 OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €€ M3yYeHHIO 00Yy4aroImuMHUCs,
MECTO B CTPYKType y4eOHOro IjIaHa, a TakXke MOAXOMIbI K OTOOpY coaep)KaHusd, K
OTPENEICHUIO TUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKTYype TEMaTU4YeCKOIo
TUTAHUPOBAHMSI.

Conmepxanne OOydYeHHs PACKpPBIBAET COAEPKATENbHBIC JIMHUH, KOTOPHIS
IpeaararoTcs g 00s3aTeILHOTO U3YUEHUs B KaXKJIOM KJIacCe Ha YPOBHE CPEIIHETO
00111ero 0Opa3oBaHUsI.

[TnanupyemMbie pe3ysbTaThl OCBOSHHUS IMPOTPaMMBbI IO OHWOJOTHH BKIIFOYAIOT
JTUYHOCTHBIE, METANPEIMETHBIE PE3yJIbTaThl 3a BECh MEPUOJI O0YUEHHUs HAa YPOBHE
cpeaHero o01ero 00pa3zoBaHusl, a TAKXKe MPEAMETHBIE IOCTUKEHUS 00yUYaroierocs 3a
KQXKJIbIN 101 00yUYeHUSI.

[TosicHuTenbHAA 3anKUCKa.

[Iporpamma 1o OwWoJOTMM HAa YypPOBHE CpemHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
obpazoBanuu B Poccuiickoit @enepanumny, ®I'OC COO, KoHneniuu npenoaBaHus
ydeOHoro mpeamera «bHOOTHS» M OCHOBHBIX TOJIOKEHUH (enepaibHOl paboueit
IIPOTPaMMbI BOCITUTAHUS.

buonorus yriny6néaroro ypoBus uzydenus (10—11 kmaccer) sIBASETCS OJHUM U3

KOMIIOHCHTOB HpCI[MCTHOﬁ obnactu ((ECTGCTBGHHO-Hay‘{HI)IC NpCaAMCTED). CornacHo



nonoxkeausim GI'OC COO mnpodunbHble y4eOHbIE NPEIMEThI, H3y4yaeMble Ha
yIIIyOJIEHHOM YpPOBHE, SIBJISIOTCS criocoboMm auddepenimanuy oOy4eHus Ha YPOBHE
cpenHero o01ero oOpa3oBaHUs U MPU3BaHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CPEIHUM MPOPECCHOHANBHBIM M BBICIIUM
oOpazoBaHueM. B To jxe BpeMs KaKIbIA U3 3TUX yUECOHBIX MPEIMETOB JOJIKEH OBITh
OPUEHTHUPOBAH HAa MPHUOPUTETHOE pelIeHHe 00pa30BATENbHBIX, BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpoQopUEHTaUueld OO0ydalluxcsi W
CTUMYJIUPOBAHUEM MHTEPECca K KOHKPETHOM 00JIaCTU HAy4YHOT'O 3HAHUS, CBSA3aHHOTO C
Ouonoruen, MEUIIMHON, SKOJIOTHEN, TICUXO0JIOTHEH, CHIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma no Ouosiorn JAET MPEACTABIECHUE O LEIU M 33Ja4ax H3yYeHHs
yueOHoro npeamerta «buosnorus» Ha yriryoi€HHOM YPOBHE, OIIpeesieT 00s3aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COAEPIKAHUE, €r0 CTPYKTYPUPOBAHHME IO pa3AesiaM U
TE€MaM, paclpesesieHue Mo KjaccaM, PEKOMEHIYET MOCIEA0BAaTeIbHOCTh HW3Y4YEHUs
y4eOHOTO MaTepuajga ¢ Y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKA Y4e0HOTro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcsa. B
nporpaMme Mo OWOJIOTHMHM pEeaM30BaH MPHUHIIUIT TMPEEMCTBEHHOCTH C H3Y4YEHUEM
OMOJIOTMM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHus, Onarojgaps demy
MIPOCMATPUBAETCSl HAMPABICHHOCTh Ha TMOCIEAYIOIIEEe pPa3BUTHE OMOJIOIMYECKUX
3HaHW,  OPHUEHTUPOBAHHBIX  HA  (OpMUpOBaHME  €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJOTUYECKOIO MBIIUICHHS], MPEICTABIEHUN O 3J0pOBOM 00Opase
’KU3HHU, Ha BOCIIUTaHHE OEpPEeKHOTO OTHOILIEHUS K OKpY>Kalolleil mpupogHoi cpene. B
mporpaMme Mo OHOJOTUM TakKKe TOKa3aHbhl BO3MOXKHOCTH YYE€OHOTO TpeaMeTra
«buonorus» B peanuzauuu TpedoBanuil ®I'OC COO k mIaHUpPyeMbIM JTUYHOCTHBIM,
METarpeAMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOy4YeHHS U B (HOPMHUPOBAHUH
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOW JESITENIbHOCTH OO0Yy4YaloIIUXCcs IO
OCBOCHHUIO COJIEpKaHUsI OUOJIOTUYECKOTO 00pa3oBaHUs HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

HporpaMMa 110 OMOJIOTHM SIBJISICTCS OPUCHTHUPOM AJIs1 COCTABJICHHA aBTOPCKHUX



pabouux nporpamMm. ABTopaMu pabOYMX MPOrpaMM MOXKET OBbITh MPEJIOKEH CBOU
MOAXOA K CTPYKTYPUPOBAHHIO U TIOCIICOBATEIHPHOCTH W3YYEHUS YYCOHOTO
MaTepuaia, cBo€¢ BUIEHUE CIIOCOO0B (POPMUPOBAHUS Y OO0YUAIOIIUXCS MPEIMETHBIX
3HAHWN U YMEHHM, a TaK)KE METO/I0OB BOCITUTAHUS M PA3BUTHsI CPEACTBAMHU YIECOHOTO
npenmeta «buonorusy».

buonoruss Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHMs — 3aBepIIAcT
Ouoyornueckoe o00pa3oBaHWE B INKOJE W OPUEHTUPOBAH Ha pacIIUpEeHUE U
yrayOiieHne 3HaHWi OoOydYaronuxcsi O >KUBOW MPHUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOM OHOJIOTHH, IMOPUOIOTHU W OUOJIOTHU Pa3BUTHS, T€HETHKH, CEJICKIIUH,
OMOTEXHOJIOTHH, IBOTIOIMOHHOTO YUEHHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buonorus» Ha yriIyOJIGHHOM YpOBHE
OPHMEHTHPOBAHO Ha IMOATOTOBKY OOYYAIOMUXCSA K IOCICAYIOMEMY ITOTYYEHHUIO
Ouoyiornyeckoro  oOpa3oBaHusT B  By3aX WM OpraHu3alusix  CpPEIHEro
npodeccronansHoro 00pazoBanusi. OCHOBY €ro COJEp)KaHUsI COCTABISET CHUCTEMa
OMOJIOTUYECKUX  3HAHWM, TIONYYCHHBIX TIPH  HM3YYCHUH  OOyYarOUUMUCS
COOTBETCTBYIOIIMX CHCTEMATHUYECKUX pa3lesioB OMOJOTMHM HAa ypOBHE OCHOBHOTO
oOmero oOpa3zoBanus, B 10—11 kjaccax 3TH 3HaHUS NOJy4YalOT pa3BuTHE. Tak,
pacIIMpeHbl U yriIyOaeHBI OMOJOTHYECKUE 3HAHUS O PACTCHUSX, )KHBOTHBIX, TpU0ax,
OakTepusix, OpraHu3Me YeJIOBEKa, OOIINX 3aKOHOMEPHOCTAX JKU3HH, JOTOTHUTEIHHO
BKJIFOUCHBI OWMOJIOTHYCCKHE CBEICHUS TPHUKIAJHOTO M TIOMCKOBOTO XapakTepa,
KOTOpBIE MOJKHO WCIOJIb30BaTh KaK OPHUEHTUPHI HJis TOCIEAYIOIIero BhIOOpa
nmpobeccur. Bo3MokHa  Takke ~ HMHTETpanus  OHWOJIOTMYECKHX  3HAHUH ¢
COOTBETCTBYIOIIIMMH 3HAHHUSMH, TOJYYEHHBIMH OOYYAIOIUMHUCS TIPH H3yUYCHUU
busuku, XumMun, reorpadu 1 MaTEMaTHKH.

CTpykTypa TporpamMmbl IO OHWOJOTHH OTpakaeT CHUCTEMHO-YPOBHEBBIH U
ABOJTFOITMOHHBINA TIOIXO0/TbI K M3y4YeHHIO Onosioruu. CorjiacHO UM, H3y4aroTCs CBOHCTBA
Y 3aKOHOMEPHOCTH, XapaKTePHbIE ISl )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlNH,

9BOJIOLOHWK  OPraHUYECKOro Mupa Ha 3€MJ'I€, COXpaHCHHUA OMOJIOTHYECKOr0



pazHooOpasus miaHerbl. Tak, B 10 Kjacce M3y4aroTCs OCHOBBI MOJIEKYJISIPHOM U
KJIETOYHOW OWOJIOTHH, YMOPUOJIOTHU W OWOJIOTHUH Pa3BHUTHS, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTMM M  CHUHTETHYECKOW  OHOJIOTHM, aKTyalM3UpPYIOTCS  3HAHUSA
oOydJarormuxcsi Mo OOTaHWKE, 300JI0THH, aHATOMUH, (U3HoIOTHH dYenoBeka. B 11
KJIaCCe M3Y4al0TCs DBOJIIOIMOHHOE YICHUE, OCHOBHI KOJIOTHH U yUYeHHE 0 Orocdepe.

buonorus npuszBaH o0ecneYUTh OCBOCHHE OOYyYalOUUMUCA OMOJOTUYECKUX
TEOPUU W 3aKOHOB, UJCH, TPUHIIMIIOB U MPAaBUII, JIEKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, 3HAHUW O CTPOCHUH, MHOroo0pasuu W
OCOOEHHOCTSIX KJIETKM, OpraHu3Ma, MOy, OWOIIEHO3a, JIKOCUCTEMBI, O
BBIJIAIOIINXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH,
NPUKJIAJHBIX aCTeKTaX OWOJOTHYeCKUX 3HaHWUU. g pas3BUTHS W TMOJICp)KAHUS
MHTEpeca OOydYarolmuxcsi K OHOJIOTMM HapsAay C€O 3HAUYUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepralia B COJICPKaHUU TPOTPaMMBbl IO OMOJIOTUU MPETyCMOTPEHO
3HAKOMCTBO C UCTOPUEH CTAHOBIICHUS W Pa3BUTHS TOW WU WHOM 00JacTH OMOJIOTHH,
BKJIQJIOM OTEUYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEHICHHWE BaKHEHIINX
OMOJIOTHYCCKHUX U DKOJIOTHYECKUX TTPOOIIEM.

[lenp n3ydyenus yueOHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJicHUE OOYYAIOIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKITMOHATBHON OpraHu3aiuu
’KUBBIX CUCTEM Pa3HOTO paHra U MpuoOpeTeHrne YMEHUN MCIOIb30BaTh 3TH 3HAHUS B
dbopMupoBaHMM UHTEpeca K omnpenenéHHod obnactu  npodhecCUOHATBHOM
JesITeIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOro 3aBeleHUS AJis
MIPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUs.

JocTuxeHue 1enu u3yueHus yueOHoro npeameta «buosorusy Ha yriryonéHHOM
YPOBHE 00ECIICUMBAETCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCA CHUCTEMbI OHMOJIOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUAX, KOHIIEMIIUSIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX H
MPaBUJIaX, COCTABIIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUPA; O

CTPOCHHUU, MHOFOO6paBI/II/I U OCOOCHHOCTAX OHOJOTHYECKHX CHCTEM (KHCTKa,



OpraHu3M, TIOIYJISIHNSA, BUJI, OMOTEOIIeH03, Onocdepa); 0 BRITAIONINXCS OTKPBITUAX U
COBPEMEHHBIX MCCIICIOBAHUSX B OHMOJIOTHH;

O3HAKOMJICEHHE OOYyYalolmuxcs C METOJaMH TIO3HAHUS KUBOW MPHUPOJIBIL:
MCCJIEIOBATEIILCKUMHU METOaMHU OMOJIOTHUECKUX HaYK (MOJICKYJIIPHON U KICTOYHOM
Owonornu, OHMOPHOJIOTHM W OHWOJIOTMH Ppa3BUTHS, TCHETHKA W  CEJICKIIUH,
OMOTEXHOJIOTHH U CUHTETUIECKON OMOJIOTHH, MTAJICOHTOJIOTHH, SKOJIOTHH ); METOIaMHU
CaMOCTOSTEIILHOTO MPOBEJACHUSI OMOJOTMYECKUX MCCIICIOBAaHUNA B JabOpaTOpuu U B
npupoe (HaOItoieHue, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJIcHHe  OOYyYaIOIIMMHUCS  YMEHUSMH:  CaMOCTOSITENIbBHO  HaXOAWTh,
aHAJIM3UPOBaTh M HCIOJIL30BaTh OWOJIOTHYECKYI0 HWH(MOPMAITUIO; ITOJH30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH U CHMBOJIMKOM; yCTaHAaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OWOJIOTHHM H  COIMATBHO-dIKOHOMHUYCCKHAMH U  JKOJIOTHUYCCKUMHU
mpoOjeMaMi  YeJIOBEYECTBA; OICHWBATh ITOCICACTBUS CBOCH MACATEIBHOCTH TIO
OTHOIIEHUIO K OKpYyXalolel NPUPOAHONW Cpele, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO OKPYXKAIOILLUX JIF0/Iel; 000CHOBBIBATh U COONIOAATH MEPhI MPOPUITAKTUKH
MH(GEKITMOHHBIX 3a00JIeBaHUi, TMpaBWiia TOBEACHHUS B MPUPOJE U oOecreueHus
0€30MacHOCTH COOCTBEHHOW KH3HEIEATCILHOCTH B YPE3BBIYAWHBIX CHUTYAIIHSIX
MIPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC HAYYHBIC
OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIONUXCS WHTEIJICKTYIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
MpoIleCCe 3HAKOMCTBA C  BBIJAIOMIMUMHUCS  OTKPBHITUSAMH ¥ COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTUM, PEIIAeMBIMH €10 Mpo0JeMaMu, METOHO0JOTUEH
OMOJIOTHYECKOTO HMCCIICIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM,
perieHuss OMOJIOTHYECKUX 3a7ad, MOJCTUPOBAHUS OHOJIOTHUECKHX OOBEKTOB H
IIPOIIECCOB;

BOCITUTAaHHE Yy OOYyYaroNIuXcsl IIECHHOCTHOTO OTHOIICHHS K JKMBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00BhEKTaM U SIBICHUSIM; (OPMHPOBAHUE DKOJIOTHUECKOM,

TF€HETUYECKON TpaMOTHOCTH, OOIIeH KyJIbTYphl MOBEACHUS B MPUPOJE; UHTETPALIMU



€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpereHrue  OOy4alomMMUCA  KOMIETEHTHOCTH B PAallMOHAJIBHOM
IPUPOAOIIONL30BaHUU (COOIIO/ICHNE TTPaBUJl MIOBEICHUS B IPUPOJIC, OXPAHbI BUIOB,
9KOCUCTEeM, Omochepnl), COXpaHEHHMHM COOCTBEHHOTO 370POBbS W  370POBBS
OKPYKaIOIIUX JIF0o/IeH (CoOMoaeHusT Mep porTakTHKA 3a00JIeBaHmi, 0OecTieueHne
0€30MacHOCTH JKU3HEACATEIBHOCTH B YPE3BbIUAMHBIX CHUTYalMSIX MPUPOJIHOTO U
TEXHOTC€HHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUSI OMOJIOTMYECKUX 3HAHUN U
YMEHUH B IOBCEIHEBHOW JKU3HU;

CO3JaHMe  yCJIOBMM  JUIS  OCO3HAaHHOTO  BbIOOpa  OOyYAIOIIMMUCS
WHJIUBUAYAJIBHOU 00pa30BaTeIbHONW TPACKTOPUH, CIIOCOOCTBYIONIEH MOCIEAYIOIIEMY
npoeccCHoHaTbHOMY CaMOOIIPEJEICHHIO, B COOTBETCTBUU C HWHIUBUIYAIbHBIMU
HMHTEpPEeCaMu U MOTPEOHOCTSIMU PETHOHA.

OO1ee yncno A u3y4eHus OMoJIoTHH Ha yriyOneHHoM ypoBHE — 204 Jaca: B
10 knacce — 102 yaca (3 gaca B Hezento), B 11 kimacce — 102 vaca (3 yaca B HEZEINIO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUYEeHHUS OUOJIOTHUU
OCYIIECTBIISIETCS C Y4YETOM CIenu(PUKA €ro colepkaHusi W HAMpaBJIEHHOCTH Ha
IPOJOJDKEHNE  OMOJIOTMYECKOro  o0pa3oBaHUsS B OpPTaHM3AIUsAX  CPEIIHETrO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUM HA YTIIyOJIEHHOM YPOBHE
SBJISIETCS TPOBEJICHHE JIa0OPaTOPHBIX M MpakTUYeckux paboT. Takxke ydacTue
00yJaromuxcsi B BBIMOJHEHUU TPOCKTHBIX M Y4eOHO-UCCIEI0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OIMPEACNSIETCS] YUUTEJIEM Ha OCHOBE MMEIOIIMXCS MaTepHUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIIOBUH.

Conep:xanue o0yuenusi B 10 kiacce.

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

Conepxanue MporpamMMbl, BBIJECJICHHOE KYpCHBOM, HE BXOJUT B IMPOBEPKY
rocyiapcTBeHHoi utoropoi arrcrauuu (I'MA).

Tema 1. buonorus kak Hayka.



CoBpeMeHHas OuoJIOorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Oouonoruu. buonorndeckre HayKu U U3ydaeMbie UMH MpooOsieMbl. DyHIaMeHTaIbHBIC,
NIPUKJIATHBIC U TIONCKOBBIC HAYYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HadeHne Ouoyiormu B (DOPMUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-HAYyYHOM
kaptuHbl mupa. [Ipodeccun, cBs3aHHble ¢ OWosorHel. 3HAUYCHWE OWOJOTUM B
NPAaKTHYECKOH  JEATCIIbHOCTH  YEJIOBEKA: MEIWIIMHE, CEIbCKOM  XO3SICTBE,

IMPOMBIIIJIICHHOCTH, OXPAaHEC IIPUPOABI.

JlemoHCcTpauuu:

[Toptpetsl: Apucrotens, Teodpact, K. JIunuei, X.b. Jlamapk, Y. lapBuH,
V. Tapsenr, I.Mennens, B.U.Bepnanckui, MW.II. [laBnoB, W.1. MeyHukos,
H.U. BaBuinos, H.B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmuupr n cxembl: «CBsi3b OMONOTMM € JIpYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble CUCTEMBI U UX U3YUCHHUE.

JKuBble cucTeMbl Kak peaMeT u3yudeHus onosnorur. CBONCTBA KUBBIX CUCTEM:
€IMHCTBO XWMHMYECKOTO COCTaBa, IUCKPETHOCTh M IEJIOCTHOCTb, CJIOKHOCTh H
YIOPSAIOYECHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpraHHu3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyu )KUBbIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIH,
OpPTraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBOM, SKOCUCTEMHBIA (OMOTEOIEHOTHUECKHIN),
ouocdepnsbiit. [Iporeccel, MpoucXoAsIINe B )KUBBIX crucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hp kak (opMa CyliecTBOBaHMSI mMaTepuu. Hayku, m3yuaromiue >KUBbIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OPTraHU3ALUH.

N3ydenne xuBbIX cucteM. Metonbl Ouosormdyeckoi Hayku. HaOmromenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTh3anus, meraaHanus. [lonstue o 3aBUCUMON U
HE3aBUCUMOMN nepeMeHHoM. [InannpoBanue skcniepumenTa. [loctaHoBKa U npoBepka

runote3. Hyneas rumotesa. [lonstue BeIOOpKM M €€ g0cTOBEpHOCTH. Pazdpoc B



Ouonornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TIOJYYEHHBIX PE3YJIbTaTOB.
[IpyuunHbI UCKaXXKEHUsI PE3yIbTAaTOB dKCriepuMeHTa. [[oHsITHE CTaTUCTUYECKOTO TeCTa.

Tabmuubl u  cxeMbl: «OCHOBHbIE TIPU3HAKU KU3HW», «buonoruueckue
cucteMbl», «CBOMCTBA )KMBOM MaTepum», « YpOBHU OpraHU3alUU KUBOU MPUPOIBD»,
«CtpoeHue KUBOTHOM KIETKW», «TkKaHM IKHUBOTHBIX», «CHUCTEMBbl OpPraHOB
YeJioBeUecKoro opraHusma», «buoreonenos», «buocdepa», «Metonbl u3yueHUs
YKUBOU NMPUPOABD).

O6opynoBanue: 1abopaTopHOEe 000PYIOBAHKE /IS MPOBEICHUS HAOIOICHHM,
U3MEPEHUN, SKCIEPUMEHTOB.

[TpakTuueckast padorta «Vcrnonb3oBaHuEe pa3IUYHBIX METOJOB MPU HU3YUYCHUU
KUBBIX CUCTEM).

Tema 3. buonorust KIeTkH.

Kietka — cTpyKTypHO-QyHKIIMOHAJIbHAS €UHUILIA )KUBOTO. VICTOpHUSI OTKPBITHS
kinetku. PabGotet  P.T'yka, A.JleBenryka. Knerounas teopuss (T. [lBans,
M. Uneitaen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KIETOYHOU TEOPHH.

MeTtoasl  MOJEKYJISIPHOM M KJIETOYHOW  OHMOJOTHHM:  MHKPOCKOIIHS,
xpoMmarorpadus, 3JeKTpodope3, METOJ MEUYEHbIX aToMOB, AH(epeHInaIbHOe
LHEeHTpUPyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. DJIIEKTPOHHAST MUKPOCKOIHS.

JlemoHCTpanumu:

[Toptpersr: P.IT'yk, A.JleBenryk, T.IlIBann, M. Ilneiinen, P.Bupxos,
K.M. bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBI MHKPOCKOID»,
«VcTopust pa3BUTHS METOJ0B MUKPOCKOTTUI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOTMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

[IpakTudeckass pabora «M3ydeHue MeETONOB  KJIETOYHOM  OHOJIOTHU
(xpomatorpadusi, anekrpodopes, nuddeperimanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumuueckas OopraHu3anus KICTKH.



XUMUYECKHI COCTaB KIIETKU. MaKpo-, MUKPO- U yJIbTPAMUKPOAJIEMEHTHI. Bona
U €€ poib KaK pacTBOPHTEIA, peareHTa, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH,
TEIJIOpEryJsiiui. MuHepanbHble BEIIeCTBA KIETKH, UX Ouosiornyeckas poiib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannuyeckue BeIIECTBAa KJIETKU. buonorndeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBOMl Moiekyibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBA3b. BTopu4Has, TpeTH4YHas, YEeTBEPTUYHAs
cTpykTypbl. Jlenarypanus. CsoiictBa  OenkoB. Kiaccupukauus — Oenkos.
buonornyeckue QyHKIIUN OEITKOB.

VYrneBoael. MoHOCaxapuibl, Jucaxapuibl, OJIMTOCAXapUabl U MOJIUCAXAPUIBI.
OO0wuii T1an cTpoeHus U PU3NKO-XUMUYECKHE CBOMCTBA YIiieBoJ0B. buonoruueckue
(yHKUIMU yTIE€BOAOB.

Jlunuasl. ['uppodunsHO-TUApOdOOHBIE cBolicTBa. Kiaccupukanus IUNUIOB.
Tpurnunepunbl, ¢GochoNUnuIbl, BOCKH, CTEpOUIbl. buonorndeckue QyHKIHH
munuaoB. O0mMe cBOMCTBa OMONIOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, MOJTYTPOHULAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Tpuniun kommiementapaoctu. [Ipasuno Yapradgda. Crpykrypa JHK
— JBOWHAs crpaib. MectoHaxoxaeHue u owmomorudeckue ¢ynkmuu JIHK. Bums
PHK. ®ynkuuun PHK B knerke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosiekyine ATO.
buonornueckue ¢ynkuuu ATD. BoccTaHOBICHHBIE MEPEHOCUYHKH, UX (DYHKIIMU B
kierke. CexkBenupoBanue JIHK.

CtpykTypHas Ouonorusi: OMOXMMHYECKHE W OMOPU3NUECKHE HCCIIECIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI.

JlemoHCcTpanumu:

[Toptpetsr: JI. [Tosmmnr, JIx. Yorcon, ®@. Kpuk, M. Yuikunac, P. ®paHkiuH,

@. Conrep, C. IIpy3unep.



Juarpammel: «PacripefienieHue XUMUYECKUX 3JIEMEHTOB B HEXKUBOW MIPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubl 1 cxembl: «llepuomnueckass TabiMlla XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHue MoOJEKyJbl BOJABD», «BeliectBa B cocTaBe OpraHu3mMoB», «CTpoeHHE
MOJIeKyJbl Oenka», «CTpyKTypsl OenKoBOH MoONEKylb», «CTpoeHue MOJEeKyI
YTJIEBOJIOB», «CTPOCHHE MOJIEKYJ JUMUI0BY», «HyKIIenHOBBIE KUCIOTh, « CTpOEHUE
MOJIeKyJIbl ATO».

ObopynoBaHue: XUMHUYECKasl TOCY1a U 000pYyJOBaHHUE.

JlabopaTtopHasi pabora «OOHapyXeHHE OEJIKOB C IMOMOIIbI0 KaueCTBEHHBIX
peaKIuiny.

JlabopaTtopHas pabota «McciaenoBanre HyKJIEUHOBBIX KUCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue U GyHKINU KIIETKH.

Tumnbl KJIETOK: JyKapuoTHuYecKas ¢ mpokapuoTuyeckas. CTpyKTypHO-
(yHKUHOHATBHBIE 00pa30BaAHUS KIIETKU.

CrpoeHre MpoKapuOTUYECKON KieTku. KieTroyHas cTeHKa OakTepuil M apXei.
Oco0eHHOCTH CTPOEHHUSI TeTePOTPOPHON 1 ABTOTPOPHON MPOKAPUOTUUECKUX KIETOK.
MecTo u poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (pyHKIIMOHUPOBAHUE dYKAPUOTHUECKOU KieTKu. [lmazmarnyeckas
MeMmOpana (mnasmanemma). CTpykTypa mia3Matudeckod memMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 IIa3MaTUUecKyt0 MeMOpaHy: maccuBHbI (muddys3us, obneru€énnas
mubdy3us), akTUBHBIM (TMIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemoct MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOLMTO3:
MUHOIUTO3, (parormTo3. Dx3o1uTo3. Kinerounas crenka. Ctpykrypa u GyHKIUA
KJIETOYHOM CTEHKU pacTeHUM, rpuOoB.

[Hurtomna3sma. [{uro3ons. [{utockener. JIBuxkeHue nuroruiasMbel. OpraHoubI
kieTku. OmHOMEMOpaHHBIE OPTaHOWIBI KIETKHU: 3HAorIazMaruydeckas cetb (JI1C),

arapar FOJIBI[}KI/I, JU30COMBI, HX CTPOCHHC H (I)YHKI_II/II/I BzaunmocBs3b



OJTHOMEMOpaHHBIX OpPraHoOMJOB KJIeTKU. CTpO€HHE TIpaHyJIIPHOTO PETUKYIYMA.
Cunte3 pactBopuMbIX OenmkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [ magkuid
(arpanysIpHBIN) SHAOIUIaA3MaTHUECKUN peTuKyIyM. CekpeTopHas pyHKLHS annapara
l'ompxkn. TpaHcmopT BemecTs B KIETKE. BakKyoinum pacTUTENBHBIX KIETOK.
Knerounsriit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMJIBI KJIIETKH: MUTOXOHJIPUH, IacTuasl. CTpoeHHne u
(yHKIMA MUTOXOHAPHM U miacTui. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIE MJIACTUABI
(POTOCHUHTE3UPYIOUINX 3SYKapUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JIEUKOIIACThI
BBICIIIMX PACTCHUI.

HememOpannbie opranouasl kieTku CTpoeHHEe W (PyHKIMM HEMEMOpPaHHBIX
OpraHouJOB KJeTKu. Pubocombl. MukpopunamenTsl. MplllledHble  KIETKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHHe U IBUKEHUE )KTYTUKOB M PECHUYEK.
MukpoTpyO6ouku nuToriasMsl. LleHTproms.

SAnpo. O6osouka spa, XpoMaTHH, KapuoIa3Ma, SAPBIIIKH, UX CTPOCHHE U
¢yHkuuu. SnepHblid  OenkoBbIA  MaTpukc. IIpocTpaHCTBEHHOE pacIONOXKEHUE
XpoMocoM B HHTep(azHOM siipe. benku XxpoMaTuHa — T’UCTOHBI.

Krnerounsle BktoueHHs. CpaBHHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKApUOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JlemoHCTpanumu:

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmupt u cxembl: «CTpoeHHE 3SyKapHOTHYECKOW KiIeTkn», «CTpoeHue
KUBOTHOM KIETKN», « CTpOEHUE PACTUTENILHON KIETKW», «CTpOEHHE MUTOXOHIPUN,
«SAapo», «CtpoeHne NpOKaApUOTUYECKON KIETKI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpenapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopartopHas pabota «M3ydeHue cTpoeHuUs KJIETOK pa3IuIHBIX OPTaHU3MOB).

[Ipaktrueckas pabora «3yueHue CBONCTB KJIETOUHONH MEMOPAHBD.

Ha6opaT0pHa;1 pa60Ta <<I/ICCJ'ICI[OB8.HI/IC mia3dMoJin3a Hu JACIIasMOJIM3a B



PACTUTENBHBIX KIETKAX).

[Ipaktnueckas paborta «M3yueHue NBHKEHHUSA LMUTOILIA3Mbl B PACTHUTEIIBHBIX
KJIETKAX).

Tema 6. OOMeH BeIIECTB U MPEBPAIICHUE YHEPTUH B KIICTKE.

AccuMWISIIASL U TUCCUMUIJISILIUS — JIB€ CTOPOHBI MeTabonm3ma. Tumel oOMeHa
BELIECTB: aBTOTPO(HBIA U TeTepoTpodHBIA. YdacThe KUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuyeckoe odecrneueHre KieTku: npeppanieHne AT® B 0OMEHHBIX
npoueccax. OEpMEHTATUBHBIM XapakTep peakluil KJIEeTOYHOro Meradonusma.
®depMeHTHI, UX CTPOEHHUE, CBOMCTBA U MexaHU3M nercTBus. KopepmenTtol. OTinnuus
(epMEHTOB OT HEOPraHMYECKUX KaTaiu3aTopoB. benku-akTuBaTOophl U OE€JIKH-
UHTHOUTOPHI. 3aBHUCHUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIHMM OT Pa3IUYHBIX
(bakTOpOB.

[lepBU4HBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. PoTocuHTe3. CBETOBAs
u TeMHOBas (aswl. [IpogykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuunbix (akTOpoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHHUE (POTOCUHTESA.

XEMOCHHTE3. PaznooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULUpPYIOIIME OaKTepuu, Keae300aKTepuu, CcepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenusi. IIpoaykTel OpokeHUS U UX
HCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHbIE MUKPOOPraHU3Mbl KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTENH OOJIC3HEH.

AspoOHBIE OpraHU3MBbl. JTanbl dHepreTudeckoro ooMeHa. [loaroroBuTenbHbIM
sTan. [ mmKonmn3 — 0eCKUCIOPOIHOE PACUIEIUIEHHE TITHOKO3bI.

buonornueckoe OKHCIEHUE, WA KJIETOYHOE AbIXaHWe. POiab MUTOXOHIpUU B
npoueccax Ouosiornyeckoro okucienus. Lluknuyeckue peakuuu. OKUCTUTENBHOE
dbochopunupoBanue. I[IpeumyiiecTBa a’poOHOro IMyTH OOMEHa BEIIECTB TMEpe
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemoHCTpanumu:



[TopTpeTsr: . Ipuctnm, K.A. Tumupszes, C. H. BuHorpanckuii,
B. A. Durensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmuupbl U cxembl: «POTOCUHTE3», «IHEpPreTUUecKuii oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHUE sl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHas pabora «/3ydyeHue KaTaJIUTUUECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIIa3bl WM KaTajlasbl)y.

JlaboparopHas pabota «3yueHne pepMEeHTaTUBHOTO PACIIEIUICHUS IEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3A.

JlaGoparopHas pabota «CpaBHEHHE ITPOLIECCOB OPOKEHUS U IBIXAHUSI».

Tema 7. HacnenctBenHast nHpopMaius u peanusaius e€ B KICTKE.

Peaknun matpuuHOro cuHtesa. IIpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpU4HOro cuHTe3a. Peanusanus HacneacTBeHHOW uHGpopmanuu. |'eHeTnyeckuii
KOJI, €ro cBoucrBa. Tpanckpunuuss — warpuuHbld cuHTe3 PHK. Ilpuanumnsr
TPAHCKPUIILUHU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAILIETbHOCTh, ACUMMETPUYHOCTb.

Tpancnsauus u e€ stansl. Yuactue tpancnoptbix PHK B OmocunTese Oenka.
VYcaoBusi OuocuHTe3a Oenka. KomupoBanwe amuHokucior. Ponb pubocom B
OnocuHTe3e Oernka.

OpraHu3anus reHomMa y IpOKapuoT U 3yKapuoT. Peryiasiuus akTHBHOCTH T'€HOB
y mpokapuoT. ['mmore3a omepona (P.XKaxob6, XK. Mano). Perymsius 0oOMEHHBIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycbl — HekieTouHble (OPMBI KU3HU U 0OJUratHeie nmapasutbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTEpHO(Daros.

BupycHsbie 3a00eBaHus yeaoBeKa, )KUBOTHbIX, pactenuid. CITN/, COVID-19,
ColLIMaJIbHbIE U MEIULIMHCKHE TPOOIIEMBI.

JlemoHCTpanumu:



[Toptpetsl: H.K. Konsuos, JI.M1. iBaHOBCKUIA.

Tabmuubr u cxembl: «buocunte3 Oenkay, «I'eHeTndyeckuid xKom», «Bupych,
«baktepuodarmy.

[IpakTrueckas padota «Co3naHue MOJCIIH BUPYCay.

Tema 8. JKu3HEeHHBIN LUK KJICTKH.

Knerounsli 1wk, ero mnepuoiasl W perynsuus. Wurepdaza u  Mutos.
OcobeHHOCTH TpoLeccOoB, NpoTekaroumx B uHTepdasze. [loaroroBka KIETKH K
JEJICHUIO. IIpecunreTnyeckui (MTOCTMUTOTHUYECKUT), CUHTETUYECKUN U
MOCTCUHTETUYECKHI (MMPEMUTOTHYECKUI ) IEprUOAbl UHTEP(a3hI.

Martpuunbii cunre3 JAHK — pemmkanus. Ilpunnuner permmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3,  AHTUIAPAJUICIBHOCTD.
Mexannsm permkannu JIHK. Xpomocomel. Ctpoenne xpomocoM. Temomepsl u
TeromMepasa. XpoOMOCOMHBIN HAOOp KJIETKU — KapUOTHII. JIMIIIOUIHBIN U TarIOuTHbIN
HaOOpBI XpoMocoM. ["'omonoruuHbie XpoMocoMbl. [10710BbIE XPOMOCOMBL.

[enenune knetku — Muto3. CTaiu MUTO3a U MTPOUCXOISAIINAE B HUX MPOIIECCHI.
Tunsl MmuTo3a. Kapuokunes u uuToknHe3. buogornueckoe 3HaueHue MUTO3A.

Perynamuss MHTOTMYECKOTO LMKJIA KiIeTKH. [Iporpammupyemas kietouHas
ruoesb — anomnTo3.

Krnerounoe sipo, XpoMOCOMBI, PyHKITMOHAJIbHASI TCHOMUKA.

JemoHcTpanuu:

Tabmuiel u cxeMbl: «KW3HEHHBIM MK KICTKH», «Mwuto3», «CTpoeHHE
xpoMocom», «Pemnukamusa JIHK».

OG6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpoIpenapaTel: «MUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlaGoparopHas paboTa «M3ydeHue XpoMOCOM Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopHas pabora «HalmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa
JTyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenue u PyHKIIMH OPraHU3MOB.



buonornueckoe paznoodpasue opraHuzMoB. OJHOKIETOUHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KU3HENEATEIBHOCTH OJHOKJIETOUYHBIX OPTaHU3MOB.
baktepun, apxeu, OIHOKJIETOYHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, APyTHE
POTUCTHI. KONIOHHAIbHBIE OPraHU3MBI.

B3anMoCBsA3b yacTell MHOTOKJIETOYHOTO Opraiu3Ma. TkaHu, OpraHsl U CHCTEMBI
opranoB. OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pactenuid. Tunel pacTUTENBbHBIX TKaHeW: oOpa3oBaTebHasi, TOKPOBHAs,
OpOBOASIIAS, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHMs, (QyHKUUH U
PACIIONIOKEHUS TKAHEN B OPraHaxX PaCTCHHM.

TkaHM XMBOTHBIX M 4eJIOBEKA. THIBI KMBOTHBIX TKAaHEH: JMHTEIMAIbHAS,
COCIMHUTENbHASA, MbllIeYHasi, HepBHag. OCOOEHHOCTHM CTpoeHMs, (QYHKIUI U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHbl pacteHuid. Oprasel H
CHUCTEMBI OPTaHOB )KMBOTHBIX U 4esloBeKa. DyHKIINM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3sMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XMUBOTHBIX. HapykHbIli 1 BHyTpeHHUH ckeyeT. CTPOCHHUE U THUIIBI
COEAUHEHNS KOCTEN.

JIBrokeHue  opraHu3MoB.  JIBHJKEHME  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, >KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOUYHBIX pAaCTEHUM:
TPONU3MbI U HACTUM. J|BUKEHHE MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MBILICYHAS
cuctema. Pednexc. CkeneTHbIC MBITIIBI U UX padoTa.

[Inutanue opranu3mos. [lornonieHrne BOAbI, yIJIEKUCIOTO ra3a i MUHEPAJIbHbBIX
BEILIECTB pacTeHUsAMHU. [IuTaHne )KMBOTHBIX. BHYTPHIIOIOCTHOE U BHYTPUKIETOYHOE
numeBapenue. [IuTaHue NO3BOHOYHBIX KUBOTHBIX. OTHAENBI NUIIEBAPUTEIBHOIO
TpakTa. [InmesapurensHblie xkeiessl. [luimesapurenbHas cucTeMa 4esioBeka.

Jlpixanue opranu3moB. J[prxanue pactenuid. [[pixanue >xuBoTHBIX. [uddysus

ra3oB 4€pe3 IMOBCPXHOCTb KIICTKH. Koxnoe JABIXaHHC. I[BIX&TCJIBH&SI IMOBCPXHOCTD.



XKabepHoe u n€rouyHoe apixaHue. J[pIxaHne MO3BOHOYHBIX JKMBOTHBIX M UE€JIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHMSI JIETKMX TMO3BOHOYHBIX  KMBOTHBIX.
JlpIxaTenpHas CUCTEMa 4YelIOBeKa. MeXaHM3M BEHTWIINUU JIETKUX Yy NTUL H
MJIEKONUTAOMKX. Perynsuus apixanus. JlpixaTenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI PACTECHMM.
Tpancnopt BemecTB y xUBOTHBIX. KpoBeHOCHAs1 cuctema 1 €€ opranbl. KpoBeHOCHas
CUCTEMa IO3BOHOYHBIX XMBOTHBIX M 4enoBeKa. CepAne, KPOBEHOCHBIE COCYIbl U
KpoBb. Kpyrm kpoBooOpaiieHusi. OBOJIOLUUOHHBIE  YCIOXHEHHS  CTPOCHUS
KPOBEHOCHOW CHUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryisuus.

Brinenenne y opranu3moB. Beiienenne y pacteHui. Beiienenue y sKUBOTHBIX.
CoxpaturenbHble Bakyonu. Opransl BelaeneHus. OuibTpanus, ceKpenus 1 o0paTHoe
BCACBIBAHME KaK MEXaHU3Mbl pabOThl OpPraHoB BblaeiaeHUS. CBsI3b MOJIOCTU TeNa ¢
KPOBEHOCHOW Y BBIAECIUTENBHON CUCTEMAMH. BbIeeHre y MO3BOHOYHBIX KUBOTHBIX
u uyenoBeka. [louku. Ctpoenue u pyHkuuonupoanue Hepona. O6pazoBaHue MOUU y
YEI0BEKA.

3ammTa y OpraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuil U LUCTHI MPOCTEUIINX. 3allUTa Y MHOTOKJIETOYHbIX pacTeHuil. KyTukyna.
CpencrTBa NacCUBHOW U XUMUYECKOM 3a1IUThl. OUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOJHBIE. 3aniuTa
opranusma ot 6one3neil. UMmyHHas cuctema denoBeka. KiieTounslii 1 ryMopanbHbINA
UMMYHUTET. Bpoxa€HHBIN 1 MproOpeTEHHBIN crienupuyecknii UMMYHUTET. Teopus
KJIIOHaNIbHO-ceneKTuBHOro ummynutera (I1. Opmux, ®.M. bepner, C. Tonerasa).
BocnanurenbsHbpie OTBETHI OpraHu3MoB. Pojib BpOKIEHHOTO HNMMYHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIEBaHUH.

Pazgpaxxumocte W perynsuMss y  Opranm3MoB. PazmpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpa)xuMoCTb M peryssilusl y pacTeHUM.
PocroBble BemecTsa U UX 3HaA4CHUE.

HepBHas cucrema u pediekropHas peryssiius y >kuBoTHbIX. HepBHas cuctema



U €€ OTEIbl. DBOJIIOLMOHHOE YCIOKHEHNE CTPOEHUS HEPBHOUM CUCTEMBI Y )KMBOTHBIX.
OTensl TOIOBHOTO MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Pediiekc u peduextopHas ayra.
be3ycnoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHONW CHCTEMBI U UX TOPMOHBI. /lelicTBHE TOPMOHOB. B3anMocBs3b
HEPBHOM M SHJOKPUHHON cucTeM. ['unoranamo-runodusapHas cucTema.

JemoncTpanuu:

[Toptper: U.I1. I1aBnos.

Tabmunpl u  cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Oprassl IBETKOBBIX pPACTEHUIY,
«CucreMbl OpraHOB IT03BOHOYHBIX )KUBOTHBIX», « BHYTpEHHEE CTPOEHUE HACEKOMBIX),
«Tkanm pacrenuit», «KopHeBble cucremb», «CtpoeHue crebnsn», «CTpoeHue
JINCTOBOM TLIACTUHKNY, «Tkanu YKUBOTHBIX), «Ckernet YEJIOBEKAY,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenbHas cucremay,
«HepBHas cucrtema», «Koxay», «MpbllieuHas cucrteMay», «BolaenurenpHas cucteMay,
«OHIOKPUHHAsS cucTemay, «Ctpoenue MBIIILBDY, «AMMyHHuTETY,
«Kumeunononoctusie», «Cxema nNUTaHUS pacTeHU», «KpPOBEHOCHBIE CHCTEMBI
II03BOHOYHBIX  JKMBOTHBIX», «CtpoeHue rtuape», «CTpoeHHE IUTaHApUn»,
«BHyTpeHHee cTpoeHue J0XKACBOTO uepBs», «HepBHas cuctema pwid», «HepBHas
cucrtema JArymkm», «HepBHas cucrema mnpecmbikaronuxcs», «HepBHas cucrema
ntay, «HepBHas cucrema wmiekonuraronux», «HepBHas cucrema 4YenoBekay,
«Pednexey.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOMPENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MMKpOIpenaparbl TKAaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUH
HAaCEKOMBIX, HIJIOKOXKHMX, >KUBBIE HK3EMIUISIpbl KOMHATHBIX pacTEHUM, repdapuu
PACTEHMI pa3HbIX OTAENOB, BIAXKHBIE MPENAPATHI dKUBOTHBIX, CKEJIETHI IO3BOHOYHBIX,
KOJUIEKIIMM O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YesloBeKa, 00OpyIoBaHHE MJis

ACMOHCTpallMki IIOYBCHHOIO MW BO3AYILIHOI'O IITMTAHHA paCTeHHﬁ, PaCICIICHUA



Kpaxmaya U OeKOB MoJl AeiicTBUEM (hepMEHTOB, 00OpyA0BaHUE IJisl JEMOHCTpPALUU
OTBITOB MO HM3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHHU3Ma JbIXaTeJIbHbIX
JIBH)KEHUH, MOJIEJIM TOJIOBHOT'O MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHune TkaHel pacTeHHID.

JlaGoparopHas pabota «3yyeHue TkaHEeH KUBOTHBIX).

JlabopaTtopHas pabota «V3yyeHre opranoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHOkKEHNE M pa3BUTHE OPTaHU3MOB.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noJyioBoe. Bujipl 6ecronoro pa3aMHOXKEHUS: TOYKOBAHUE, CIIOPYJIAIUs, pparMeHTalus,
KJIOHHPOBAHHUE.

[TonoBoe pa3mHoxkeHue. llonoBeie kieTku, wiaum ramersl. Meiio3. Craauu
Meio3a. [loBenenne xpomocoM B Meio3e. KpoccuHrosep. buosiornueckunii CMbICI
M€1103a 1 MOJIOBOTO Mpolecca. Meo3 u ero MeCTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpen3apoasimeBoe pa3Butue. ['amMeToreHes y >kKMBOTHBIX. [10JIOBBIE KeEJIE3HI.
OOpazoBaHue U pa3BUTUE MOJOBBIX KieToK. Crnepmarorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnoAoTBOpEeHUE W HAMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa O
pa3BuTHM opranu3MoB. Ctaguu >MOpHOreHe3a KMBOTHBIX (Ha MpUMEpe JISTYIIKH).
Hpobnenne. Tumbl gpobmenus. OcoOSHHOCTH APOOJICHUS MJIICKOIMMTAIONINX.
3apobIIeBbIE JTUCTKU (TacTPYJISLKS ). 3aKIaKa OPraHOB U TKAHEH U3 3aPOJIBIIIEBBIX
JUCTKOB. B3anMmHOe BiMsIHUME yacTell pa3BHBAIOLIEIOCs 3apojbliia (3MOpHUOHAIbHAS
MHIYKIMS). 3aKiajka IiaHa CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT UEPapXUUECKUX
B3aMMOJICUCTBHI TeHOB. Biusinue Ha H3MOpHOHATBHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB
OKPY’KaroUIEU CPEIBI.

Poct u pasButne xuBOTHBIX. [locTamOpuonanpHBIA mepuoxa. [lpsmoe wu

HETIPSAMOC pa3BUTHC. PazButue ¢ MeTaMOp(bOSOM y 0ECI03BOHOYHBIX U MO3BOHOYHBIX



KUBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHUE TMPSIMOIO M HEMNPAMOTO pa3BUTHSA, HX
pacnpocTpaHeHue B npupoje. Tumbsl pocta KUBOTHBIX. DaKTOPBI peryiasiiuu pocra
KUBOTHBIX W 4ejioBeka. CTaiuM MOCTAMOPHOHAIBHOTO Pa3BUTHSA Y JKMBOTHBIX H
yenoBeka. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne U CMEepTh Kak OMOJIOTHYECKUE
MPOLIECCHI.

PasMHoeHne u pasButue pacteHuil. ['ametodut u cmnopodur. Meiio3 B
KU3HEHHOM LIMKJIe pacteHui. OOpa3zoBaHue criop B mpoliecce meito3a. ['amerorenes y
pactenuid. OTJIOAOTBOPEHHE M PAa3BUTHUE PACTUTEIBbHBIX OpraHu3sMoB. JIBoiiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMCHHU.

MexaHu3MBbl peryJIAIUyd OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHCTpanuu:

[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI 0OEcronoro
pa3MHOXKEHUA», «Pa3MHOXEHHE XJIaMHJIOMOHAIb», «Pa3zMHOXEHUE DBIJICHBIY,
«Pa3MHOXeHue runpe», «Menosz», «Xpomocombl», «l'amerorenes», «CtpoeHue
SIUIEKIETKH W crepMaro3ouaa», «OCHOBHBbIE CTaJWU OHTOreHesa», «lIpsamoe wu
HenpsiIMOe pa3BUTHE», «Pa3BuTre Maiickoro xyka», «PasBurue capanumy, «Pazsurtue
JATYLIKWY, «/IBOMHOE OMIOIOTBOPEHUE Y IIBETKOBBIX PacTeHUI», « CTPOECHUE CEMSH
OJHOJOJIBHBIX U JIBYJOJIBHBIX PaCTeHUW», «OKU3HEHHBIN LUK MOPCKOW KaIlyCThbD?,
«Ku3HeHHbI TUKT MXa», «KU3HEHHBIN LUK ManopoOTHUKA», «KU3HEHHBIA LMK
COCHBI».

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnaparsl SUIEKIECTOK |
CIIEpMAaTO30U1I0B, MOJENb «L UK pa3BUTHS JISTYIIKW.

JlabopatopHast pabora «l3ydeHue CTpOEHUS TOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpEnapaTax».

[IpakTudeckass pabota «BbISBICHHE NPU3HAKOB CXOJCTBA 3apOJbIIICH
IMO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopHas paborta «CTpoeHne OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHHID.



Tema 11. I'eHeTrKa — HayKa 0 HACIEACTBEHHOCTH Y U3MEHYMBOCTH OPTaHU3MOB.

WcTopusi cTaHOBJICHUS M Pa3BUTHUSI TEHETHKHU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Poib OTEUYECTBEHHBIX YYEHBIX B PA3BUTUHU TE€HETUKHU.
Pa6oter H.K. Konwoa, H.WU. BaBunora, A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®unumyenko, H.B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHBI, aJbTCPHATHUBHBIC MPU3HAKW, JOMUHAHTHBIA W PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTasd JIMHUS, TUOPHUIbI, T€HOTHUI, (PEHOTHII.
OcHOBHBIE METO/IbI TEHETUKU: TUOPHUI0TOTHYECKUMN, ITUTOIOTUYECKHM, MOJIEKYJIIPHO-
T€HETUYECKUU.

JlemoHCcTpauuu:

[TopTpeTsr: I'. MeHnnens, I'. ne ®pus, T. Mopras, H.K. Konb1os,
H.N. BaBuios, A.H. benosepckuii, I'.1. Kapneuenko, I0.A. ®ununueHko,
H.B. Tumodeer-Peconckuii.

Tabauiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIUBAHUSD.

JlaGoparopHas padota «/[po3oduiia kKak 00bEKT TeHETUYSCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH.

Monorubpunnoe ckpemmBanue. IlepBblii  3akoH MeHaens — 3aKOH
eAMHO00pa3usi THOPUIOB TepBOTO TMoKkoieHus. [IpaBuno momunupoBanusi. Bropoii
3akOH MeHaenss — 3aKOH pacuICIUICHUsT Npu3HakoB. L[luTonorndeckre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umore3a YucTOTH raMer.

AHanuzupytoiee ckpemuBanue. [TpoMexXyTOUHbIN XapaKTep HacleI0BAHMUS.
Pacmierienne npr3HakoB MpU HEMOJTHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemmBanue. TpeTuil 3akoH MeHensi — 3aKOH HEe3aBUCUMOTO
HacJe0BaHUsI MpU3HaKoB. [[uTonornueckue OCHOBbI TUTHOPUIHOTO CKPEIIIMBAHUS.

CuermieHHoe HacieaoBaHue mnpuszHakoB. Paborer T. Moprana. CrensieHHoe
HACJIEJOBAHUE T'€HOB, HAPYILICHUE CLECIUICHUS MEXy FreHaMu. XPOMOCOMHAas TEOPUs

HaCJICACTBCHHOCTM.



['eHeTnka mosla. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi W TreTreporaMmeTHbld moja. [eHeTudeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnegoBaHnue Mpu3HAKoOB, CLETVIEHHBIX C ITOJIOM.

['eHoTnn kak nenoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIM  ajuienu3M. B3anMoJeNCTBUE  HEAJUICIBbHBIX  T'EHOB.
Komnnemenrapuocts. Dnucras. [lomumepus.

['eHEeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX MPOIECCOB, MOBEICHNUS U KOTHUTUBHBIX QYHKIUN. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MapasuT» U
«XO35lMH — MHUKpOOUOM». ['€HeTMYecKhe acheKThl KOHTPOJS U U3MEHEHUS
HACJIeICTBEHHOM MH(OpPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubt u cxembl: «IlepBblii U BTOpO# 3akoHbI MeHnmenss», « Tpetuil 3aKkoH
Mengens», «AHaIM3UPYIOLIEE CKpelMBaHue», «HemomHoe AOMUHUpPOBaHHEY,
«CuernieHHoe HacleloBaHWE TMPU3HAKOB y apo3oduiby, «['eHeTnka momay,
«Kapuotun  uenoBeka», «Kapuorun  napozodunbl»y, «KapuoTum  OTULBDY,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3anMoaecTBIE TCHOBY.

O6opynoBaHue: MOJEb JUIS IEMOHCTPALIMK 3aKOHOB €IMHOOOpa3us THOPUIOB
MEPBOTO MOKOJICHUSI ¥ PACIICIIJIEHUS] IPU3HAKOB, MOJIEIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBHCUMOTO HACIIEIOBAHMS MPU3HAKOB, MOJIEIb JI IEMOHCTPAIUU CLETIEHHOTO
HaCJICI0BaHMS MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapart: «J[po3odumay.

[Ipaktuueckass  pabora  «M3yueHue  pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

[IpakTuueckas pabota «M3ydyeHue pe3yibTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

Tema 13. 3aKkOHOMEPHOCTH U3MEHUYUBOCTH.

BzaumopeiictBue reHotuna W cpeiapl npu  GopMHpOBaHMU  (HEHOTHUINA.



N3MeHunBOCTh mpHu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE IPU3HAKU. Buel
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MonudukanonHas HW3MEeHYUBOCTh. Ponb  cpenbl B opMupoBaHUU
Moau(UKaIMOHHON M3MeHuYnBOCTH. Hopma peakunu npusHaka. BapuanoHHsIi psin
u BapuarnmonHas kpuBas (B. Moramncen). CsoiicTBa MoaudukarmoHHON
U3MEHYUBOCTHU.

['eHoTMnIMueckass M3MEHYMBOCTh. CBOMCTBA T€HOTUIMUYECKON M3MEHUYMBOCTH.
Bubl reHOTUTIMYECKON M3MEHUMBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KomOuvHaTtuBHas W3MEHYMBOCTh. Meil03 W TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW HM3MEHUYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHUMBOCTH B CO3/IaHUU
TeHETUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUIA.

MyTalnmoHHass W3MEHYMBOCTb. BuHIBI MyTalui: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHBIE  MyTaluu. SnaepHele U
quTora3MaTuyeckue mytanuu. ComMaTH4YeCKHe M TOJIOBble MyTaluu. [IpuduHbl
BO3HUKHOBEHUA MyTalvii. MyTareHsl 1 UX BIUSHUE HA OPTAaHU3MBI. 3aKOHOMEPHOCTH
MYTallMOHHOI'O TMpollecca. 3aKOH TOMOJOTHYECKUX PSIOB B HACIEICTBEHHOM
m3menunBocty (H.M. BaBuios). BuesiepHas ”3MEHUMBOCTh U HACTIEJCTBEHHOCTD.

JemoHcTpanuu:

[Toptpersr: I'. ne @pus, B. Moranncen, H.M. Basunos.

Tabmuet u  cxembl: «Buugel  u3MeHUMBOCTHY, «MoaudukanoHHas
M3MEHYNBOCTEY, «KOMOMHATHBHAS M3MEHYMBOCTHY», «Meio3», «OmiIoI0TBOpEHUEY,
«"enernyeckue 3a00eBaHus YeIOBEKay, « BUIIbI MyTannii.

O6opynoBaHue: >KMBbIE M TepOapHbIE 3K3EMIUISIPhl KOMHATHBIX PacTEHUH,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3TMYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGoparopHas pabota «HccienoBanue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHOMN
U3MEHYMUBOCTHU. [I0CTpOEHNE BapUAIMOHHOIO PsAZIa U BAPUALIMOHHON KPUBOWY.

[Ipaktuueckass pabora «Mytamum y  apo3oduisl  (HA  TOTOBBIX

MUKpOIpenaparax)».



Tema 14. I'eHeTHKa YeIOBEKa.

Kapuotun wenmoBeka. MexayHapoaHas MporpaMma HCCIEIOBAHUA TE€HOMA
yesjoBeka. MeTo bl M3yUeHHs TeHETHKY YeJIOBEKa: TeHeaJIornuecKui, OJM3HEIIOBhIH,
LUTOTCHETUYECKUN, TOMYJISLHUOHHO-CTATUCTUYECKUAN, MOJICKYJISIPHO-TEHETHYECKUM.
CoBpemMeHHOE  ONpEACCHUE TEHOTUIA:  TMOJHOIT€HOMHOE  CEKBEHHPOBAHUE,
F€HOTUNUPOBAaHWE, B TOM uucie ¢ mnomomiblo II[[P-ananu3a. HacnenctBeHHbIE
3a00JieBaHUsl 4enoBeKa. ['@HHbIe U XPOMOCOMHBIE OOJIE3HM ueloBeKa. boje3Hu c
HACJICICTBEHHON MPEeApacoI0OKEHHOCThIO. 3HAYCHUE MEIUIMHCKON TE€HETUKU B
IpEeAOTBPAIICHUH M JICYEHUM TEHETHYECKHX 3a00JjieBaHUN YeloBeKa. Meauko-
TEHETUYECKOE KOHCYJIbTUpPOBaHUE. CTBOJIOBBIE KIETKHU. [IOHSATHE «TE€HETHYECKOTO
rpy3a». ITUYECKUE aCMeKThl MCCIICIOBAHUN B 00JIACTH PENAKTUPOBAHUS TC€HOMA H
CTBOJIOBBIX KJIETOK.

['eneTtnueckue (akTophl TOBBIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UIECKOMY M XHUMHYECKOMY 3arpsi3HCHUIO OKpYyXKarolier cpenbl. ['eHernueckas
MPEIPACIOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JlemoHCTpanumu:

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeTolnbl W3YyUYEHHS TE€HETHUKHU
yelioBekay, «I eHeTnueckue 3a00JIeBaHUS YET0OBEKaY.

[TpakTudeckas pabora «CocTaBpieHne U aHAJIU3 POIOCIOBHOM.

Tema 15. Cenekuunsi OpraHu3MOB.

JloMecTukanus U ceeKkius. 3apoxKAeHUE CEJICKIIMU U IOMECTUKAIIUKU. Y YCHHUE
H.U. BaBuosa o llenTpax mpoucxoxaeHns 1 MHOTO0Opa3us KyJIbTYPHBIX PACTCHHIA.
Posb cenexuuu B co3gaHUM COPTOB PacTEHW M MOPOJ KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSIJAOB B HACIEICTBEHHOM HW3MEHUYMBOCTU
H.W. BaBuiioBa, ero 3HaueHue JJis CEICKITMOHHON pabOTHI.

Metonbl ceneKIMOHHOM paboThl. VICKyCCTBEHHBI OTOOp: MAacCoBBIA U
WHUBUTy ATBHBINA. DTarbl KOMOMHAITMOHHON CeNIeKITuu. VcTibITaHue MPON3BOUTENCH

10 IMOTOMCTBY. OT60p II0 TCHOTHUITY C INOMOIIbIO OLICHKH (I)GHOTI/IHa IIOTOMCTBa U



0oTOOp 10 TEHOTHUITy ¢ nmoMolbio ananuza JTHK.

W ckycCTBEHHBIM MyTareHe3 Kak METO/1 CeNIEKIIMOHHOM pa0oThl. PaananuoHHbIi
U XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MyTallui y KyJIbTYPHBIX (JOPM OpraHU3MOB.
Hcnonb3oBaHrne FTeHOMHOTO PEJAKTUPOBAHUsS U MeTOA0B pekoMOnHaHTHBIX JJHK mis
ITOJIYYEHHMSI UCXOTHOT'O MaTepuaa s CEJICKIUN.

[Tonyuenue MOJINTUIOU]IOB. BnyTtpusugosas rUOpUIU3aIIMs.
biM3K0poaCTBEHHOE CKpEIMBAaHKE, WM UHOpUIUHT. HepoaCTBEHHOE CKpellBaHUE,
win ayTopuauHr. ['eTeposuc u ero npuuuHsl. Mcnonb3oBanue rereposuca B CENEKIIUH.
Otnanénnas rubpuamuzanus. [Ipeononenue Oecryionuss MEXBUAOBBIX THOPHUIOB.
JlocTHKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX.

CoxpaHeHre U U3YyUYECHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUMN U HX
JTUKUX POAMYEH Il CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SMCTBEHHBIX
KYJIBTYP.

JlemoHCTpanumu:

[TopTpeTsr: H.M. BaBuios, N.B. MuuypuH, I'.J1. Kapneuenko,
ILIL Jlykbsinenko, B.JI. Actaypos, H. bopnoyr, I.K. benses.

Tabnuiel u cxeMbl: «LIeHTpBI MPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTYpPHBIX
pacTeHMi», «3aKOH TOMOJIOTMYECKHX PSOB B HACJIEACTBEHHOM W3MEHYUBOCTHY,
«Metonsl cenexkmmy, «OTnanéunas ruopuausanus», «MyTtareHesy.

JlaGoparopHas pabota «/3yueHue COpPTOB KYJBTYPHBIX PACTCHUU U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopaTtopHas pabota «3ydeHre METOI0B CEIEKITUN PACTCHHIN.

[Ipaktruueckas pabora «I[IpuBrUBKa pacTeHHID.

Okckypeust «OCHOBHBIE METOABl W JOCTHXKEHUSI CENEKIMU pPAacTeHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO34MUCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WU HAYYHOTO
LIEHTPA)».

Tema 16. buoTexHONIOTHSA M CHHTETUUECKAsE OMOJIOTHSL.



OObBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMHM, — KIJIETOYHbIE W TKaHEBbIE
KYJIbTYPbl, MUKPOOPTAaHU3MBI, UX XapaKTEpUCTUKA. TpaauiimoHHass OMOTEXHOJIOTHS:
xJie0oTeUYeHue, MOJTyYCHHE KHCJIOMOJIOYHBIX IIPOJIYKTOB, BUHO/IETIUE.
MuxkpoOuonorndeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJOTHIA.
[Tpon3BoACTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB IIEJIEHAIIPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEIbIO MOJYYEHHUS] OPraHW3MOB M HUX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUAIOIINECs B IPUPOie OMOCUHTETUUYECKUE Ty TH.

Kinerounas unxeHepus. MeTolbl KyJIbTyphbl KJIETOK M TKAHEW pacTEHUW H
#*UBOTHBIX. KpuoOanku. ComaTtnueckass ruOpuau3alus U COMATHYECKH
smOpuoreHe3. lcnonb3oBaHue rarjouioB B CelEKIMU pacTeHuil. McKkyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTo
TPAHCIUIAHTALINU SJIEP KIETOK.

XpoMOCOMHasi W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CUHTE3 T€Ha |
KOHCTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTikeHuss ©  MEpCHEKTUBBI
XPOMOCOMHOM ¥ TEeHHOM MH)KEHEPUU. IKOJIOTHIECKUE U ITHIECKUE MPOOIEMbI TeHHON
VHXXEHEPHUH.

Menuuunckue O6uorexHosioruu. Iloctrenomuas mudposas menuuuna. [11P-
TUArHOCTUKAa. MeTaboJOMHBIN aHalu3, TEHOIICHTPUUYECKHN aHalu3 MpoTeoMa
YEJI0BEKA ISl OLEHKH COCTOSIHUS €r0 310pOBbi. VICIIoNb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanus paka. 3D-OmoumkeHepus: njsi pa3paOOTKu (yHIAMEHTAIBHBIX
OCHOB MEJHIIMHCKUAX TEXHOJIOTUM, CO3/IaHUs KOMIUIEKCHBIX TKAaHEW COYETAHHEM
TEXHOJIOTUH TpPEXMEPHOro OWOMPUHTUHra M ckaddonauHra s peueHus 3anad
MIEPCOHATU3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O0EeCleueHus] KOMOWHUPOBAHHOM
3ammTel 0T Bo3Oynutenei OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢bynkuuonupoanuss PHK-conmep:kammx BHpPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIC

3a00JIeBaHMS YEJIOBEKA U )KUBOTHEBIX.



JlemoHCTpanumu:

Tabmumpl u cxemsl: «/crnonb30BaHHE MHKPOOPTAaHU3MOB B MPOMBIILIICHHOM
poUu3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHXKEHEPUS».

JlaGoparopHas paboTta «/3yueHue 00beKTOB OMOTEXHOJIOTHI.

[Ipaktrueckas pabdora «IlosydeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Okckypcuss «buoTexHonorus — BaXKHEWIas MPOU3BOJAUTENIbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

Copnep:xanue o0yuenusi B 11 kiacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

Tema 1. 3apoxaeHue U pa3BUTHE SBOJIOIMOHHBIX NMPECTABICHUIN B OMOJIOTHUH.

OpomounoHHas  teopus Y. JlapBuna. IIpenmoceuiku  BO3HUKHOBEHMS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. /JapBuna.

JIBrKy1ye cuiibl 3BotounMd BUIOB 10 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHSI ~ OPraHM3MOB,  HAcClIEJICTBEHHass  W3MEHUMBOCTb, OOppba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckoi Teopuu sBostonuu (CTD). HelitpansHas Teopust
sBoNOLMU. COBpEMEHHAsl HBOJIIOIMOHHAS OMOJOTHS. 3HAYEHUE DBOJIOLHUOHHON
TEOpUU B POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHCTpanumu:

[Toptpetsr: Apucrtotens, K. Jlunnein, XK. Jlamapk, 3. Cenr-Unep, K. Krosbe,
Y. HapsuH, C.C. YerBepuxosn, .U. llImansraysen, 1. Xonneiin, [I.K. benses.

Tabmuibl u cxembl: «Cuctema xuBoi npuposl (o K. Jluanero)y, «Jlectauna
KUBBIX cyiecTB (1o Jlamapky)», «Mexanusm (GpopMUpOBaHUS MPUCIOCOOTECHHUM Y
pactennii u xuBOTHbIX (1o Jlamapky)», «Kapra-cxema MmapiipyTa MMyTElIECTBUS
Y. lapuna», «Haxonku Y. lapBuHa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«IToponpr romy0Geit», «MHuorooOpasue KyJIbTypHbIX (QopM KamycTb», «llopoab
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuAOB (o Y. lapBuny)»,

«Cxema COOTHOIICHUS ABMJKYIINX CHUJI OBOJIOLIUHD, «OCHOBHBIC ITOJIOKEHUS



CUHTETHYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKpO3BOIIOLMSA U €€ PE3YIIbTATHI.

[Tommynsiuusa Kak 3jieMeHTapHas eAuHuUa 3BoJIIOIUMUA. COBpEMEHHBIE METOJbI
OLICHKM TIE€HETUYECKOIO0 pa3HoOOpasuss M CTPYKTyphl nomyisuuid. l3MeHeHue
reHo(oH/la TOMYJSAIMA KakK »JJIEMEHTapHOE SBOJIOIHMOHHOE SIBICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHbie (akTOpbl (IBIXKYIIKME CHJIBI) 3BOJIONUU. MyTallMOHHBINA
npouecc. KomOuHaTuBHas W3MEHUMBOCTb. Jlpeilp TeHoB —  ciydaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT ajuleNied B momysauusax. D(@exT ocHoBaTes.
Murpauuu.  M3onsuus  nomynsiuuid: — reorpaduueckas  (MPOCTpAaHCTBEHHas),
ouonoruueckas (pernpoyKTUBHAs).

EcrecTBeHHbIl 0TOOp — HampaBisoomuid (aktop 3Bomouund. DPopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMW,  CTAaOMIM3HPYIOLIUH,  pa3pbIBAIOIIUN
(mm3pyntuBHbIf). [lomoBoit orOop. Bo3HWMKHOBEHHE M IBOJIONHS COLMAIBLHOTO
MOBEJEHUS KUBOTHBIX.

[Tpucrnoco0NeHHOCT,  OPraHM3MOB  Kak  pe3yJbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEeHHE NPUCTIOCOOIEHUN Y OpraHu3MoB. ApoMop(03bl U UIMOAAANTALIMH.
[Ipumepsl puUCnocoOIeHU y OopraHu3MoB: Mopdonorudyeckue, Gu3noJoruyecKue,
Oonoxumuueckue,  noBeAeHYeckne.  OTHOCUTEIBHOCTHh  MPUCHOCOOJIEHHOCTU
OpraHU3MOB.

Bun, ero xputrepunm u cTpykTypa. BumgooOpazoBaHue Kak pe3ysbTar
MUKpOdBOTIOITUHU. V30ms1ius — kiro4ueBoit (hakTop BumoodpazoBanws. [Tyt 1 criocoOsr
BUJI000pa30BaHus:  ajlomaTpudeckoe  (reorpaduyeckoe),  CUMIIATPUUYECKOE
(9KO0JIOTHYECKOE), KMTHOBEHHOE» (TTOJIUTLIONAN3AIHS, THOpUIu3anusl ). J[muTenbHOCTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Posib 3BOTIOLIMOHHON OMOJOTHH B pa3pabOTKE HAYUYHBIX METOJIOB COXpaHEHUS

6I/IOp8,3HOO6pa?>I/IH. MI/IKPOBBOJII-OHI/I}I N KOOBOJIOLUS IMApasSUTOB M HX XO35CB.



MexaHu3Mbl POPMHUPOBAHUS YCTOMYUBOCTU K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C

HEW.

JemoHcTpanuu:

[Toptpetsr: C.C. YUerBepukos, 3. Maiip.

Tabmuubl u  cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY, «llomymnsimonHast
CTpPYKTypa BuAa», «Cxema NposiBIeHHs 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CWJIBl DBOJIOIUNY, «DKOJIOTMYECKass HW3OJISIIUS TOMyJISIUNA CEeBaHCKOW Qopernmny,
«"eorpaduueckast U30AIUS JTUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI 1ayPCKOI»,
«lTonynsiMOHHBIE BOJIHBI YMCICHHOCTU XHUIIHUKOB U KepPTB», «CxeMma NeucTBUA
€CTECTBEHHOTO 0TOOpa», «PopMbl OOPHOBI 3a cyllecTBOBaHUE», «HIyCTpraIbHBIM
MenaHnu3M», «KuBble nckonaeMbiey», «IIOKpOBUTENIBCTBEHHAS] OKpAaCKa >KMBOTHBIXY,
«IIpenynpexnaromas oOKpacka KHUBOTHBIX», «DHU3HOJIOTHYECKUE —aJanTaiun,
«IIpucmocobIeHHOCT, OPraHU3MOB M €€ OTHOCUTEIBHOCTHY, «Kputepuu Bumay,
«Bunpi-gBoitnukmny, «CTpykTypa Buaa B mpupojse», «CrnocoObl BUA000pa30BaAHUSN,
«l"eorpaduueckoe BUA000pa3oBaHUE TPEX BHJIIOB JIAHJBIIICH», «IDKOJIOTHUECKOE
BUJ1I000pa3oBaHue BUAOB CUHUIL, «Ilomurmmonasl pactenuit», «KamycTHO-peaeuHbIi
TUOPUIY.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIUM HACEKOMBIX, Uydena ITHIl U
3Bepel ¢ MmpUMepamMu pas3IMUHbIX MPUCIOCOOJCHUM, dyderna NTULl U 3BEpeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUd OMU3KUX BHUJIOB, OOPA30BABIIMXCS Pa3TUYHBIMU
CIIOCOOAMHU.

JlaGoparopHas paboTa «BrIsiBlIeHHE U3MEHUMBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaGoparopHnas pabora «lIpucmocoOneHus OpraHu3MOB U MX OTHOCHUTEIIbHAS
11e71eCO00Pa3HOCThY.

JlaGoparopnas pabota «CpaBHeHHE BUIOB IO MOP(HOTIOTUUECKOMY KPUTEPUIO.

Tema 3. MakposBosronus ¥ €€ pe3yJIbTaThl.

MCTO,Z[BI HN3Y4YCHHA MaKpO3BOJIIOINH. ITaneoHTOJIOrMUECKHE MCTOAbI U3YUYCHUA



sBomonuu. [lepexoansie Gopmbl U PuUIIOreHETUUECKHUE PSAJIBI OPTAHU3MOB.

buoreorpadudeckue Meronbl u3ydeHus sBoiiouuu. CpaBHeHue QIopbl u
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emiu. Bumsi-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBLHO-MOP(OIOrHYECKUE METOMbl U3Yy4YECHHS
ABOJIONMHU. ['€HEeTHYeCKME MEXaHU3Mbl 3BOJIIOIMHA OHTOTE€HE3a W MOSBIICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. [ 'OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHbl. PyuMeHTapHbie
Opranbl W  araBU3Mbl.  MOJIEKYJSIPHO-TEHETUYECKHE, OHOXMUMHUYECKUE U
MaTEMaTUYECKUE METOABI U3YUEHUS IBOJIIOLUH. ['oMostornuHble reHsl. COBpeMEHHBIE
METO/bl OCTPOEHUS (PUIIOTE€HETUYECKHX JEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3akOHOMEpPHOCTU (TMpaBuia) 3BoJONMU. HeoOpaTUMOCTh 3BOIOLIUM.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOIIOLIHAH.

JemoHcTpanuu:

[Toptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromnep, J. ['ekkens.

Tabmuubl u cxembl: «DUITOTEHETUYECKUI PANl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yosle sieps», «Cterouedansy, «Punnodursn», « CeMeHHbIE MATOPOTHUKNY,
«buoreorpaduueckne 30HBI 3emau», «lpeid KOHTUHEHTOB», «PeTUKTB,
«HavanpHble cTaguu SMOPHOHAIBLHOTO PA3BUTHA TMO3BOHOYHBIX KHBOTHBIX),
«'oMOJIOTUYHBIE W AaHAJIOTHUYHBIE OpraHb», «PyauMeHTB», «ATaBU3MBD,
«XpoMOCOMHBIE HAaOOpbl 4YeNOBEKa U IIKMMIIAaH3e», «[JaBHBIE HampaBiCHUS
HBOJIIOLINNY, «O0I1IHE 3aKOHOMEPHOCTH IBOJTIOLIIY.

OOGopynoBaHue: KOJUICKIIMM, TrepOapuu, MYJSDKHM HMCKOIMAeMbIX OCTaTKOB
OpraHu3MOB, MYJSIKU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYyJAMMEHTAPHBIX OPTraHOB H
aTaBU3MOB, KOJIJIEKLIIUA HACEKOMBIX.

Tema 4. [IpoucxokaeHue U pa3BUTHE )KU3HU HA 3eMIIE.

Hayunple THUMOTE3pl TPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u

naHcriepmusi. JloHay4yHble TPEJCTABICHUS O 3aPOXKIACHUU KU3HU (KPEalOHU3M).



['mnoTe3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ OMNPOBEPKEHHE OIBITAMU
®. Penu, JI. Cnannanuanu, JI. [1actepa. [IpoucxoxieHne ;K1U3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE ATanbl HeopraHudeckoi sBomonuu. [lnanerapHas (reoyoruueckas)
ABOJIONUS. XUMHUYECKasi HIBOMIONNS. AOMOTEHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB U3
Heopranndeckux. Omeit C. Mumtepa u I'. FOpu. OOpa3oBanue mMOJIMMEpPOB W3
MoHoMmepoB. KoaniepBatnas runote3a A.M. Onapuna, runore3a NepBUYHOTO OyJIbOHA
J1. Xonneiina, reHetndeckas runoresa . Ménnepa. Pubosumsl (T. Uek) u rumoresa
«vupa PHK» V. I'un6epra. DopmupoBanre MeMOpaH 1 BOSHUKHOBEHHUE MTPOTOKJIETKH.

Hcropus 3emin 1 MeTOIbI €€ n3yuyeHus. Vickomaemble OpraHuuecKre OCTATKU.
I'eoxpononoruss u e€ Meroabl. OTHOCUTENbHAsE M AOCOJIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHoIOrnyecKas 1Kasa: 30Hbl, dpbl, IEPUOJBI, SIIOXU.

HauanbHbie 3Tansl opranndeckon 3Boaonuu. [losiBiieHre U 3BONIOLMS IEPBBIX
KJIETOK. OBOJIOUMA  MeTaboau3ma. BO3HUKHOBEHHE  TEPBBIX  3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKM KaK aHAJIOr MEPBBIX Ha 3eMyie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[Ipoucxoxnenue sykapuoT (cUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYyCOB. [IpomcxokaeHue MHOTOKIETOYHBIX OpraHuM3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOIUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenmil. Beixon pacteHunii Ha cyury. [losiBIeHHE CITIOPOBBIX PACTEHHUI U 3aBOCBAHUE
uMH cymn. CemeHHble pacTeHus. [IponcxoxaeHrne NBETKOBBIX PACTEHHM.

OCHOBHBIE 3Tallbl 3BOJIOIUHU JKUBOTHOro Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benpackas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHHWE COBPEMEHHBIX
TunoB. llepBrle XopaoBble XUBOTHBIE. JKM3HB B BOJE. DBOJIOLHS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuduil U pentuinii. [Iporcxoxaenne MISKOMUTAIOIUX U HTHII.
[Ipunuun kmroueBoro apoMopdosza. OcBoeHne 0ecrno3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

Pa3BuTuHe %13HU HA 3eMIIE 110 ApaM U MEPHOIaM: apXeil, MPOTEePO30ii, MajIeo30H,



Me3030M, KaiiH0o30M. OO0Ias XapakKTepucTUKa KJIMMAaTa U Ie0JIOrMYeCKUX MPOIIECCOB.
[TosiBneHnE U pacuBET XapaKTEPHBIX OPTaHU3MOB. YTJI€00pa30BaHUE: €ro yCIOBUS U
BJIMSIHUE Ha Ta30BBIM cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPAHHUSI — 3KOJIOTHYECKHE KPHU3UCHI mporuuioro. [Ipuunnsl u
CJIEICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIM 3KOJIOTMYECKHI KPHU3UC, €ro
ocobennoct. [Ipobrema coxpanenus 6uopa3Ho0Opa3us Ha 3emIie.

CoBpeMeHHass cHucTeMa OpraHudeckoro mupa. lIpuHIMIBI Ki1accupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JlemoHCcTpauuu:

[Toptpersr:  ®. Penu, JI. Cnannanuanu, JI. Ilactep, W.U. MeuyHukos,
AWM. Onapun, . Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuuel u cxembl: «Cxema omnbita ®@. Penn», «Cxema onbita JI. [TacTtepa no
M3YUYCHHIO CaMO3apOXKIEHUs )KU3HW», «Cxema omnbita C. Mutepa, I'. IOpu», «9tansl
HEOPraHUYECKOW 3BONIOLUNY, «I'eoXpoHonorndeckas mkanay, «HadanpHble 3Tarbl
OpraHuyuecKoil »BoMIOLIHNNY, «Cxema 00pa30oBaHUs FYKAPUOT MyTEM CUMOHMOTEHE3a,
«Cucrema xuBoW npupoab», «CTpoeHHEe BUpPYCa», «ApomMop}o3bl pacTeHHID,
«Punnoutey, «OMHOKJIETOUHBIC BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxn», «llanoporaukm», «l'onocemenHble pacteHus», «OpraHbl IBETKOBBIX
pacteHui», «CxemMa pa3BUTHS KHUBOTHOTO MHPa», «ApoMop(}o3bl KUBOTHBIXY,
«IIpocreiimmey, «Kuimreunonosoctusiey, «llmockue uyepBm», «HUIeHUCTOHOTHEY,
«PpI10BI», «3emHOBOAHBIEY, «IIpecMbikaromuecsy, «IITuipn, «MIekonmuTaroIe,
«Pa3BuTHe XU3HU B apXeMCKOMN 3pey», «Pa3BuUTHE XU3HU B IPOTEPO3OMCKOU 3pEe»,
«Pa3BuTHE XU3HU B MAJCO30MCKOU 3pe», «Pa3BUTHE KW3HU B ME3030MCKOU 3PER,
«Pa3BuTHe XU3HU B KaWHO30MCKOHN 3pey», «CoBpEeMEHHasi CUCTEMa OPraHUYECKOro
MHUPA».

OGopynoBanue: repbapuu pacTEHUM Pa3IUYHBIX OT/AEJIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIaKHbIE NpenapaThl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMH

HIJIOKOXXHMX, CKCJICTbI ITO3BOHOYHBIX KMBOTHBLIX, Yy4dCjia IITUIl U 3B€peﬁ, KOJIJICKIIMHN



OKaMEHEJIOCTEHW, IIOJIE3HBIX HCKOMAEMbIX, MYJSDKA OpPraHWYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MogenupoBanue onsiToB Muuiepa—tOpu
M0 M3yYCHUIO aOWOTEHHOTO CHHTE3a OPTraHWYECKUX COCTUHEHUU B TICPBUYHOU
aTMocdepe».

JlabopaTtopHas pabota «/3yueHure u onrMcanue UCKOMAaeMbIX OCTATKOB IPEBHUX
OpTraHU3MOB).

[Ipaktrueckas padota «3yueHre ocoOEHHOCTEN CTPOEHHUS PACTEHHUM pa3HBIX
OT/ICIIOBY.

[IpakTuueckass pabora «M3yueHne OCOOEHHOCTEH CTPOEHHS IMO3BOHOUYHBIX
AKUBOTHBIX).

Tema 5. IIpouCcx0XI€HNE YEITIOBEKA — AHTPOMOTCHES.

Pa3znensl 1 3agaun aHTpONoOa0rur. MeTo 1kl aHTPOTOJIOT U H.

CraHoOBJIEHHE TPEICTABICHUN O MPOUCXOXKICHUM 4YeJoBeKa. PenurunosnHbie
B033peHus. COBpEMEHHbIC HAYYHbIE TEOPUH.

CxoAcTBO yenoBeKa ¢ JKUBOTHBIMU. CHUCTEMATHUECKOE IMOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOJCTBA  4YEJIOBEKA  C  JKUBOTHBIMU: CpPaBHUTEJIHHO-
Mop¢ooruuecKue, AMOPHOJIOTHYECKHE, $bU310JI0r0-OMOXUMHUYECKHE,
noBejeHueckue. OTIMYMS YeJoBeKa OT JKUBOTHBIX. [IpsIMOXOXKIEHHE M KOMILIEKC
CBSI3aHHBIX C HMM NPU3HAKOB. Pa3BHTHE TOJOBHOrO MO3ra M BTOPOW CHUTHAJIBHOMU
CHUCTEMBL.

JIBrkymme cuibl ((pakTopbl) aHTPOTIOTEHEe3a: OMOJIOTHMYECKHE, COIUATbHBIC.
CooTHorieHne OMOJIOTHYECKUX U COIUATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaaUU aHTPOIOTeHe3a. PaHHME YenmoBekOOOpasHbIe 00€3bSHBI
(TPOKOHCYJIBI) U paHHHUE TOHTHUABI — OOIIHUE MPEAKU YEIOBEKOOOPA3HBIX 00€3bsiH U
JOIE. ABCTPAJIONIUTEKH — JBYHOTHE MPEAKH JoAek. YUenoBeK yMenblil, MepBbIe
W3TOTOBJIEHUS OPYIUM Tpyaa. UermoBek NpsiMOXOASIIMNA U TIEPBBIA BBIXOJ JIFOJCH 32

npeaensl Adbpuku. UenoBek reiaenboeprckuii — o0 npeiok HeaHepTaabCKOro



YEeJIOBEKA W YEJIOBEKAa Pa3yMHOro. YUenoBEeK HEAHACPTAIbCKUNA KAaK BUJ JIIOACH
XOJIOZHOTO KiuMara. YenoBek pa3yMHBIN COBPEMEHHOTO THIIA, JEHUCOBCKUN YEIJIOBEK,
OCBOCHME KOHTMHEHTOB 3a npenenamu Adpuku. [lageorenerruka u najaeoreHOMUKa.
OBOJIOLHS COBPEMEHHOIO 4ejoBeKa. EcTecTBEHHBIM OTOOpP B MOIMYJISALMIX
yenoBeka. MyTalMoHHBIH mporiecc U noaumopusm. [lomyasirontbie BOHbI, qpend
Ie€HOB, MUTpaIus U «d(PPEeKT OCHOBATENS B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.
Yenoseueckne pacel. IloHatne o pace. bosbmme pacel: eBponeouaHas
(eBpasuiickasi), aBcTpasio-HErpougHas (3KBaTOpHaJIbHAs), MOHIOJIOUIHAs (a3UaTCKO-
amepukaHckas). BpeMs u myTu pacceneHuss 4YenoBeka IO IUlaHeTe. EQuHCTBO
yenoBeuecknx pac. Hayuynas HecocTosiTenbHOCTH pacusMma. I[lpucnocoOiaeHHOCTb
YeJloBE€Ka K pa3HbIM YCIOBHUSAM OKpYy’XKarouiel cpensl. BnmsiHue reorpaduueckoit
cpensbl U apeiida reHoB Ha MOp(OJIOTHIO U (PU3UOJIOTUIO YEJIOBEKA.
MexaucuuiiiHapable  METOAbl B (u3ndeckod  (OMOJOTHYECKOM)
AHTPOITOJIOTMH. DBOJIIOLMOHHAS aHTPOIIOJIOTUS U MAJIEOAHTPOIIOJIOT S YEJIOBEYECKHUX
MONyJSINUKA. broconumanpHble HCCIENOBaHUS NPUPOABI yenoBeka. MccimemoBanue
KOABOJIIOLIMU OMOJIOTMUYECKOT0 ¥ COLMAIBHOIO B YEJIOBEKE.
JemoHcTpanuu:
[Hoptpetsr: Y. {apBun, JI. Jluku, 5.4. Poruackunii, M.M. I'epacumos.
Tabmuiel 1 cxeMbl: «MeToabpl aHTPOMOJOTHIY, «I 0JOBHON MO3r UeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKener 4eloBeKa M CKEJeT IIUMITaH3e,
«PynMMeHTBI M aTaBU3MBDY, «JIBHXKyIIME CHIIBI aHTPOIIOI€HE3a», « DBOJIIOIMOHHOE
IpEBO  4EIIOBEKa»,  «ABcTpajonutek», «YenoBek  ymenblit», «Yemosek
npsAMOXOoadImniy, «/leHncoBckuil venoBek» «Heannmepranpup», «KpomMaHbOHUBD,
«IIpenku yenoBeka», « ITanbl IBOJIIOLUHU YETOBEKA», «Pachl yenoBekay.
O6opynoBaHue: MYJISKA OKAMEHEJIOCTE|, MPEeIMETOB MAaTEPUATIbHOUN KYJIbTYphI
OpeIKoB 4YeslioBeKa, penpoaykuuu (pororpadum) xaptuH ¢ MUGPOIOTHYECKUMH U
OMONMEHCKUMHU  CIO)KETaMH TIPOUCXOXKIIEHUS 4elloBeKa, ¢GoTorpaguu  HaxoJI0K

HCKOIIaCMbIX OCTAaTKOB 4YCJIOBCKA, CKCJICT YCIOBCKA, MOJCIIb 4Y€pCila 4YCJIOBCKa M



yepena IMMMIIAaH3€, MOJIETb KUCTH YeJOBE€Ka M KHUCTH IIMMIIAH3€, MOJEIU Topca
MIPEJIKOB YEJIOBEKA.

JlabopaTtopHas pabota «M3yueHne ocoOEHHOCTEH CTpOEHUs CKelleTa Yel0BeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

[Ipaktrueckas padora «/3ydeHne 3K0JIOrMYECKUX aJaNTalui YeJI0OBEKay.

Tema 6. Okoyorusi — Hayka O B3aUMOOTHOIICHHUSX OpPraHU3MOB H
HAJIOPTaHU3MEHHBIX CUCTEM C OKPYKAIOLIEH CPEION.

3apoxaeHre W pa3BuTHE dKojorud B Tpyaax A. ['ymbonsara, K.®. Pynse,
H.A. CeBepuoBa, 3. I'ekkens, A.Tencau, B.H.CykauéBa. Pazmensl u 3amaun
sKoJIOTUH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMH.

Metonbt skonorun. [loneBeie HaOMIOAEHUS. ODKCHEPUMEHTHI B HIKOJIOTHU:
NpUPOAHbIE U JlabopaTopHble. MogenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKpY>Karollel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00aTBHBIH.

3HayeHue  HKOJOTMYECKUX  3HAHUW Uil 4YeJoBEKa. ODKOJOTHMYECKOE
MHPOBO33pPEHHUE KaK OCHOBa CBs3eil uenmoBeuecTBa ¢ mpupogoil. dopmupoBanue
AKOJIOTHYECKOHN KYJbTYpPbl U SKOJOTHUYECKON IPaMOTHOCTH HACEIEHUSI.

JemoHcTpanuu:

[Toptpetsi:  A.T'ymbonbar, K.®.Pynse, H.A. CeBepruoB, 3. I'ekkenp,
A. Tencnu, B.H. Cykaués.

Tabmumer m cxemul: «Pa3nenbl skojiormm», «Metoasl dkojiorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlabopaTtopHas pabota «/3ydeHre METOI0B IKOJIOTHIECKUX HCCICTOBAHUNY.

Tema 7. Opranu3Msl 1 cpefia OOUTaHUS.

DkoJyoruueckre (PaxkTopbl M 3aKOHOMEPHOCTU UX nercTBus. Kmaccudukamms
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpornoreHHsle. OO6miue
3aKOHOMEPHOCTH JICMCTBUSI dKoJiormyeckux (¢akTtopoB. I[lpaBuino MuHHMyMma
(K. mpenrens, FO. JIubux). TonepaHTHOCTh. IBPUOMOHTHBIE M CTEHOOMOHTHBIC

OpraHU3MBbI.



AbGuoTtnueckue paktopsl. CBET Kak 3K0JIOTHUecKuil ¢haktop. JlelicTBre pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPAa HAa OpraHU3Mbl. DKOJOTUYECKHE TPYIIbl PACTEHUHN U
YKUBOTHBIX 110 OTHOLIEHHUIO K cBeTy. CUrHanbpHas poib cBeTa. DoTonepuoansm.

Temnepatypa kak oskonormdeckuii ¢akrop. JleiictBue TteMieparypsl Ha
opranu3Mmbl. [IOMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OpPTraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak 3kojornyeckuit Qakrop. Ilpucnocobnenuss pacteHuil K
HnoJJepaHuIo BOAHOro Oananca. Knaccudukanus pacTeHUi 10 OTHOIIEHUIO K BOJIE.
[IpucnocoOaeHust ) KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXHUMa.

Cpeabsl oOHMTAaHMSI OPraHU3MOB: BOJAHAs, HA3€MHO-BO3[YIHAs, IOYBEHHA,
rIIyOMHHAs IO II0OYBEHHAs, BHYTPUOPTaHU3MEHHAS. PU3NKO-XUMHUUECKUE
O0COOEHHOCTH CpeJl 00uTaHusl opranu3moB. [IprcnocobieHnst opraHu3MOB K KU3HH B
Pa3HBIX cpeaax.

buonornyeckne putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJnyHble pUTMBL. [IpHCIOCOOIIEHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

’Kuznennsie ¢hopmbl oprann3mMoB. [lonstue o xusHeHHOU Gopme. XKu3HeHHbIE
(GopMbl pacTeHMil: JAepeBbs, KYyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
oJHoJIeTHUE TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX: T'MJIPOOMOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pasa >KU3HU.

buotnueckue dakropbl. Buabl OMOTHYECKUX B3aMMOJICHCTBUM: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOHO3 u ero ¢opmel. Ilapasutusm, koomepamus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3anMOJIecTBH (Tomnueckue, popuueckue, pabpruyeckne). 3HaYCHHUE OMOTHUECKUX
B3aUMOJICHCTBUIN JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B cpene oOutanus. [lpuHummn
KOHKYPEHTHOT'O UCKIIFOUECHUSI.

JlemoHCcTpauuu:

Tabmuubl U cxembl: «Ikojoruueckue (akTopb», «CBETOBOM CIEKTpPY,



«IKOJOTUYECKUE TPYIIbI >KUBOTHBIX MO OTHOIICHHIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIC IKUBOTHBIE», «DU3HOJIOTMYECKUE aJalTaluu
KUBOTHBIX», «Cpenbl oOuTaHUS OpraHu3MoBy», «buonoruyeckue pUTMBIY,
«Kuznennnie Hopmbl pacTeHuit», «Ku3HeHHble GOpMBI )KHUBOTHBIX», «DKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jiecay, «IKOocUcTeMa XBOWHOro Jeca», «llemu nutaHus»,
«XumnaunuectBoy, «Ilapazutuzmy, «Konkypenus», «Cumonos», «KommeHcaamzmy.

OGopynoBanue: repdapul pacTEHU W >KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PA3IMYHBIX JKOJIOTHMYECKUX (DAKTOpOB, Trepdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIIOOUBBIC, TEHEIIOOUBHIE H
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUs, repOoapul M KOJUICKIMH TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pPACTEHUMN, 4dydesla NTHUI] U 3Bepel, repdapuu
pacTeHul, OTHOCSIMXCA K TUrpodguram, Kcepoduram, me3oputraMm, KOMHATHBIE
pacTeHMsI JAHHBIX TPYIIN, KOJUICKIIMHU >KUBOTHBIX, OOMTAIONIIUX B Pa3HBIX Cpelax,
repOapuM ¥ KOJUIGKIIMM PACTEHUH W IKUBOTHBIX, OOJAJAIOMUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBUM JKU3HHM, TrepOoapuul U
KOJUICKITUM PACTEHUW M IKUBOTHBIX PA3JIMUYHBIX KU3HEHHBIX (OPM, KOJUIICKIIUU
KUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGoparopHas padota «BpisiBJIeHHE IPUCTIOCOOIEHUN OPTaHU3MOB K BIUSTHUIO
CBETAY.

JlaGopatopHas padota «BpisiBJIeHHE PUCTIOCOOIEHUN OPTaHU3MOB K BIUSIHUIO
TEMIIEPaTypPhI».

JlaGoparopHas pabora « AHATOMHYECKHE OCOOSHHOCTH PACTCHHH W3 Pa3sHBIX
MECT OOUTAHUS.

120.7.8. Tema 8. DKxoyIOTHS BUIOB U MOy JISIIHIA.

DKOJIOTUYECKUE XapaKTePUCTUKU MOy ssuuu. [lomynsius kak 6uosiorudaeckast
cucrema. Ponb HEOTHOPOTHOCTH cpenbl, (U3MYECKUX OapbepoB M OCOOCHHOCTEU
Ouonorud BUIOB B (OPMHUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYpPHI TOIMYJISIIHA.

OcCHOBHBIC TTOKa3aTEIIN MNOomyJsIquM: YUCIICHHOCTD, IIJIOTHOCTD, BO3pACTHAA U IIOJOBasA



CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMSL.

Dkosioruyeckas CTpykTypa mnonmyssimuu. OleHKa YHCICHHOCTH MOIYJISIIHH.
JlvHaMUKa TOMyJSIIMU M €€ peryianus. bUOTHYeCKHMid MOTEeHIMA] MOIMYJISLHH.
MopaenupoBanue JUHAMUKHA momyJsiiud. KpuBble pocTa YMCICHHOCTH MOMYJISIIIUU.
KpuBble BbDKMBaHUS. Perynsius 4YWCICHHOCTH NOMYJSIUNA: pPOJb  (aKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIUX OT INIOTHOCTU. JKOJIOTHYECKHE CTpaTeruu BUjioB (1- u K-
CTpaTerun).

[Tonarne 00 sKoyormyeckor HuIle Bujga. MectooOuTaHue. MHOrOMepHas
Moziesb dkonoruueckor Humm J[.M. XaTtunHcoHa. Pa3mepbl 3KOJIOTrMYECKOW HHUIIIM.
[ToreHnManbHas U peaTn30BaHHAs HUIIIU.

Bun kak cucrtema nonyisanuid. Apeansl BUAOB. Buiabl M HUX KU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH MTOBEJICHUS U MUT ALl )KUBOTHBIX. brosiornueckre nHBa3uu
Yy KEPOJHBIX BUJIOB.

JemoHcTpanuu:

[Toptper: I.1. XaTunHCOH.

Tabnuipl ©U  CXeMbl: «OKOJIOTUYECKHE XAPAKTEPUCTUKU  TOMYJISIIIUNY,
«IIpocTpaHCcTBEHHAs CTPYKTYypa MOMYJIALUN», «Bo3pacTHbIE MUPaMUJIbI TOMYJISLIAN,
«CKOpOCTh 3aceieHus] MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3MaMu», «Mojeib
skoJiorndeckou Humu JI.M. XaTunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJICKIIMH KUBOTHBIX.

JlabopaTtopnas pabota «IIpucmocobnenns ceMssH pacTeHUN K pacCeICHUION.

120.7.9. Tema 9. Dxonorus cooOIMIECTB. IKOJIOTHUESCKUE CUCTEMBI.

CoobmiectBa opranu3moB. buonenos u ero crpykrypa. CBsizu Mexay
OpraHu3MaMu B OMOIICHO3E.

Dxocucrema kak oTkpeitas cucrema (A.Jl. Tencnu). OyHKIMOHATBHBIE OJOKU
OpraHU3MOB B JKOCHCTEME: MPOIYIECHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue

ypoBHHU. Tpoduueckue nenu u cetu. Abrnoruyeckue 0710ku s3kocucteM. [10UBbI U UITBI



B sKocucTeMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHBIE TTOKa3aTenu 3KocucTeMbl. buomacca u npoayKuus. DKOJIOTHUYECKHUE
nupamMubl Yrcelsl, 0MOMAacChl U YHEPTUU.

HamnpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKiieccuH. [lepBruuHbIE U
BTOPUYHBIE CYKLIECCUH U UX IMPUYUHBI. AHTPOIIOT€HHbIE BO3/IEHCTBUS HAa CYKLIECCHUM.
KnumakcHoe cooOmiectBo. buopasHooOpasue U MoJIHOTa KPyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[IpupoHbIE SKOCHCTEMBI.

AHTPONIOre€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMA. ATpoLeH03. Paznuuus Mexy
AHTPOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCHCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opoackas diopa
u ¢ayHa. CuHaHTponU3ausl TopoJckor (ayHbl. bruosornueckoe U X03MCTBEHHOE
3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJAECUCTBUN OpraHU3MOB B
sKkocucTteMax. llepeHoc sHEpruM M BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMAaMH.
Y CTOMYNBOCTh OPraHU3MOB, MOMYJISILMI U 3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3JICHCTBUIA.

MeTon070rus MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOT€HHBIX 3KOCHCTEM.

JlemoHCTpanumu:

[Toptpet: A.Jl. Tencnu.

Tabmupl ¥ CXEMBI: «CTtpykTypa  OHOIIEHO3aY, «9KkocucreMa
LIMPOKOJUCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOro Jjecay, «DyHKIMOHAJIbHBIE
IpyIIbl OPraHu3MoOB B 3KocucTeme», « KpyroBopoT BeliecTB B 3kocucteMmey, «Lenu
nutanus  (macTOWIMHAS, JETpPUTHAs)», «DKOJOTHYECKas MUpamMuia Yucem,
«JKojoruyeckas nupamuaa OuoMacchl», «IKOJOTUYECKAs MUpaMUIA SHEPIUN»,
«O0pazoBanue Oonotay, «llepBuuHas cykueccusi», «BoccraHoBieHue Jyeca mocie
noxxkapa», «J9KOCHUCTEMA 03€pa», «ArpoueHos», «KpyroBopor BemIECTB U IOTOK

AHEPrUu B arpoueHosey, «[IpuMepsl ypOosKkocucTemy.



O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydelsa MTHIl U
3Bepel, repOapun KyJbTypHBIX M JAUKOPACTYUIMX PACTCHHM, aKBapHUyM KaK MOJEINb
HKOCHUCTEMBI.

[TpakTrueckas pabota «3yuenue u onrcanue ypoOoIKOCUCTEMBD.

JlabopatopHas pabota «M3ydenwe paszHOOOpa3usi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

Dkckypeust «IKCKypcusi B TUMHYHBIA OuoreoneHo3 (B ayOpaBy, OepesHSK,
€JIbHUK, Ha CYXOJI0JIbHBIN UM MOMMEHHBIN JIyT, 03€p0, O0I0TO)».

OKCcKypcusi «DKCKypcusi B arposKocUcTeMy (Ha MOJ€ WIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocdepa — rinobanbHas 3KocUCTEMA.

buocpepa — oOuiennanerapHas o00ojiouka 3emMiM, A€ CYLIECTBYET WU
CyllleCTBOBaJIa KW3Hb. PazBuTue mpexacraBieHuii o Ouocdepe B Tpyaax 3. 3rocca.
VYuenue B.U. Bepnajackoro o 6mochepe. Obmactun 6uocheps u e€ cocra. Kupoe
BellecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouochepbl. OcoOeHHOCTH OMochepbl Kak
rJ100anbHON 3KOcUCTeMBbl. J[MHamMHueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB U OMOr€OXMMUYECKHE IUKJIBI (YIiiepojaa, a3oTa). PATMUYHOCTD SIBJIEHUI B
ouocdepe.

3oHanbHOCTH OMocdepshl. [TonsTue 0 Ouome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa,
XBOWHBIE Jleca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI, ITyCThIHH,
TPOIMUYECKHE JIeca, BBICOKOTOPhs. KimmMar, pacTUTeNbHBIN U )KUBOTHBIN MUP OMOMOB
CyIIIH.

CrtpykTypa U (YHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOIr0 MOTEHIMaNa U
OonocdepHbIX QPYHKIUI.

JlemoHCcTpanumu:

[Toptpetsi: B.W. Bepnaackuii, 3. 3tocc.

Tabmuubr u cxembl: «['eocdepnl 3emin», «KpyroBopor azora B mpupoie»,



«KpyrosopoTr yriaepoga B mnpuponae», «KpyroBopor Kuciopoga B IPHUPOAEH,
«KpyroBopoT Boibl B Ipupoie», «OCHOBHBIE OMOMBI CyIINy, «KilnMaTu4yeckue mnosca
3emnn», «Tynapa», «Takra»y, «CmemaHHbli Jec», «IIIMPOKOJIMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeiHs», « Tponmueckuit ngecy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. UenoBek u okpy»karomias cpeja.

DKOJIOTHYECKHUE KPU3UCHI U UX TPUUKMHBL. Bo3aeiicTBre uenoBeka Ha 6uochepy.
3arpsA3HeHne BO3AYLIHOM cpenbl. OxpaHa BO3ayXa. 3arpsA3HEHUE BOJHOM CPEIbI.
Oxpana BoaHbIX pecypcoB. Pazpymienne mnouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHeHne kimmmara.

AHTpOIIOT€HHOE BO3/ICHCTBHE HA PACTUTEIBbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTEIILHOTO M KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAaHbl MPUPOJBI.
Kpacasie kuHuru. Ocob0o oxpansembie npupoganbie Tepputopun (OOIIT).
Boranuyeckue canbl M 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTUSI YEIOBEYECTBA U MPUPOJIHI.
PanonansHOE MPUPOIONONB30BaHUE U COXPAaHEHHE OMOJOTUYECKOT0 Pa3HO00pasus
3emiu. OOmMe 3aKOHOMEPHOCTH  IJI00ANbHBIX  JKOJIOTMYECKUX  KPU3HCOB.
OcoO6eHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3BuTHre METOJ0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLIECCOB.

JemoHcTpanuu:

Tabmuibl u cxembl: «3arps3HeHue arMochepol», «3arps3HeHre THAPocheps,
«3arpsi3Henue mouBbl», «I[lapHukoBbIi 3P dekT», «Ocob0 oXpaHseMble TPUPOIHBIC
TeppuTOpUNY», «MOeNIu yIpaBIsIeMOro MUpa.

O6opynoBanue: GoTorpaguu OXpaHsSEMbIX PACTEHUN W JKMBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH peruoHa.

[Inanupyembie pe3ysibTaThl OCBOCHMS MPOrpaMMbl MO OHOJIOTHM HA YPOBHE
CpemHero oomero oopa3oBaHus.

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS



oOyJarImMMHUCI TporpaMM CpeaHero oOmero o0pa3oBaHUS: JUYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTrpaMMbl MO OHOJIOTHH
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHHUE OOYYaIOUIUMHUCS POCCUMCKOMN
rPaXJaHCKOM UJCHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAIMYKME MOTHUBAITMU K O0OYYEHHUIO OMOJIOTHH, IICJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJECHUM JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUNA pa3BUTUS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTH 00YYaIOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH NIEATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU yYCTaHOBKaMH, MPUCYIIMMH CUCTEME OHUOJOTMYECKOTO 00pa3oBaHUs,
HaJIM4YKUe MPaBOCO3HAHUS HKOJOTHYECKON KYJIbTYpbl, CHOCOOHOCTH CTAaBUTh LIETU U
CTPOUTH JKU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOW ¥ BOCIUTATEIBHOM NESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCHUIUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TIpoOIleccaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS W
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULINU JUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY U MPaBOIOPSIKY, YEJIOBEKY TPYJAa M CTapIIEMy IOKOJIEHUIO, B3aUMHOIO
YBOKEHUS, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 U TPATULMSIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Penepanuu, OpUpOIE U OKPYKAOLIEH
cpene.

JInyHOCTHBIE Pe3yIbTaThl OCBOCHHUS yUeOHOTro peameTa « bBuosorusy q0KHbI
OTpaxaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYaIOIMIUXCS  PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00111€CTBA, PACIITUPEHHE )KU3HEHHOTO OTIBITA

M omnblTa JACATCIBbHOCTH B IIPOLOECCE pcaln3alri OCHOBHBIX HaHpaBJIeHI/Iﬁ



BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpasx1aHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh IPAKJIAHCKOW MO3UIIMU 00yYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEILHOCTH MPHU CO3JaHUU YUEOHBIX
IPOEKTOB, PpEIIEHUH Y4YeOHBIX M  TO3HABATENbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENIENATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEUCTBUAX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOAEH C pa3HbIMH YOCKICHUSIMU, KYJIbTYPHBIMH IHEHHOCTSIMHU U
COLUAIBHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TPOILECCE COBMECTHOTO BBIITOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U UCCIEA0BATENIbCKUX 3a/1a4, YBAKUTEILHOTO OTHOIIICHUS
K MHEHHUIO OIMOHEHTOB MpPU OOCYXJEHWU CHOPHBIX BOIMPOCOB OMOJIOTHYECKOTO
COAEpKaHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) TaTPUOTHYECKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUICKON T'paKJaHCKON HMJICHTHYHOCTH, MATPUOTH3MA,
YBaXXEHHUS K CBOEMY HApPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHou, ropaocTu 3a
CBOM Kpau, CBOK PoauHy, CBOM $3bIK WU KyJbTYpy, IPOLULIOEC M HACTOSAILIECE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIHWIO U MaMSITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYAE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE

6I/IOJIOFI/II/I, IMMOHMMAaHUS 3HAYCHUS OMOJIOTHH B MO3HAHUU 3aKOHOB [MpUupoabl, B )KU3HU



YeJIOBEKa U COBPEMEHHOIO 00I1IEeCTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammuTe (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUSI,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISIM, CO3TaHHIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHSITHS [IEHHOCTEH CeMeWHOM KU3HU B COOTBETCTBUU C TPAJAUIIUSIMU
HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKECHHIO B pPa3HBIX BHJIAaX HCKYCCTBa, CTPEMIICHHE
MIPOSIBIIAITH KAYECTBA TBOPUECKON JTUIHOCTH;

5) ¢pu3nuecKoro BOCIMTAHUS:

MOHMMAaHME U pean3alus 3JJ0pOBOro U 0€30MacHOro 0opasza KU3HU (310POBOE
MUTaHue, CoO0/IeHNe TUTHCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiasipHas (uU3MYEecKas aKTUBHOCTh), OEpeXHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3HUYECKOMY H
MICUXUYECKOMY 3I0POBBIO;

MOHMMAaHUE IICHHOCTH TMPaBWJI HWHIWBUAYAIbHOTO W  KOJUJICKTHBHOTO
0€301acHOTO MOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3IOPOBBIO M )KU3HU JIFO/ICH;

OCO3HAHHWE TIOCIEJCTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOJICHUS

AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);



6) TPy10BOrO BOCITUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOIMYECKOM U COLUAIBHON
HAIPaBIEHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO
BBIMNOJIHATH TAKYIO JI€STEIBHOCTB;

UHTEpPEC K pa3iudHbIM chepaM MpoPecCHOHANBHON ACSTENbHOCTU, YMEHUE
COBepIIaTh OCO3HAHHBIN BEIOOp Oy 1yIel mpodeccruu U peain30BbIBaTh COOCTBEHHBIC
YKA3HCHHBIE IUJIaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 9KOJOTHYECKOTO BOCITIUTAHHS

HKOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIICHHE K MIPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KyJIbTYPBI: MPUOOPETEHHE OIbITa
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX MOCIIEICTBUAN JJISI OKPYKAFOIIEH
cpensl;

OCO3HaHHWE TJI00aJBbHOr0 XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HX
pelieHus;

CIIOCOOHOCTH MCIOJIH30BATh MPUOOpETaeMbIe MPU U3YUCHUH OMOJIOTUM 3HAHMUS
M yMEHHMS TpU  pEIIeHWHu  MpoOJieM, CBS3aHHBIX C  paIlMOHAJIBHBIM
MIPUPOIOTIOIB30BaHUEM (COOTIOACHIE TIPABIIT MIOBEICHUS B IPUPOJIC, HAPABICHHBIX
Ha COXpaHEHHUE PABHOBECHS B IKOCHUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChHEpHI);

AKTUBHOE HEINPUATHE NEUCTBUN, PUHOCALINUX BPE OKPYKAIOLIEW MPUPOIHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJATONPHUSTHBIC JKOJOTHMUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPENOTBPALIATh UX;

HAJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJBTYpHI,
ONBbITA AEATEIIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS

MU B HOSHaBaTeHLHOﬁ, KOMMYHHK&THBHOﬁ 141 COHI/IaHBHOﬁ IMPAaKTHUKE, TOTOBHOCTH K



Y4YacCTHUIO B IPAKTUUECKOM JEATEIbHOCTU IKOJIOTUUYECKOM HAIIPaBIEHHOCTH;

8) IIeHHOCTH HAYYHOTO TTO3HAHUS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAayKd W OOIIECTBEHHOMW NPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM KyJIbTYpbl Kak CpeICTBa
B3aUMOJICHCTBUS MEXAY JIOAbMU U TO3HAHUS MUPA;

NOHMMaHuEe creuupuku OUOJIOTUHM KaK HayKd, OCO3HaHUS €€ poiau B
(OpMUPOBAHNN PALUOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3/JaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHpPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IIO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUU NpodiieM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMHU [JIi COBPEMEHHOW LHMBHIM3ALUU:
o0OecrieyeHrss HOBOTO YpPOBHSI pPa3BUTHS MEIULUHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHbIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
HOUCKa TMyTell BbIXOJA M3 TI00AIbHBIX SKOJIOTHMUECKHX MpodjieM U oOecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHMOJOTMYECKMX 3HaHMM B LEJsIX
MOBBIIICHUS O0IIEH KyJIbTYypbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
9acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH 00yUaromuxcs, GopMupyeMoin npu u3y4eHun
OMOoJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJOB IO3HAaHHWS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIs aHAJIN3a U OObSICHEHHUS
SIBJICHUM OKPY>KAIOILEro MUpa U MPOUCXOIAIIMX B HEM U3MEHEHUM, YMEHUE JeaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAYYHbBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C
LIEJIBIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSTEIBHO HCHOJIL30BaTh OHOJIOTHYCCKUE 3HAHMS JJIA



pelieHust MpodJieM B pealIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAaHWE IICHHOCTH HAYYHOW MAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
HMPOEKTHYIO M UCCIIEIOBATENbCKYIO ACATEIbHOCTh HHANBUYATIBHO U B TPYIIIIE;

TOTOBHOCTh ¥ CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJYUYEHHUIO HOBBIX 3HAHUM MO OHOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH.

B mpouiecce 10CTHXEHNUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS 00YJAIOIIUMHUCS
OporpaMMbl CpEAHEro 00Iero o0pa3oBaHUS y OOYyYaroIIMXCS COBEPUICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIEKT, IPEoIaralolinii cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATBHOE
COCTOSIHHE, BUJAETh HAlpaBJICHUS Pa3BUTUS COOCTBEHHOM SMOIIMOHAIBHOM Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh  aJalTUPOBAThCS K
HYMOIIMOHAIBHBIM H3MEHEHHSIM | MIPOSBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAalLlMM, BKIIIOYAIOLIEH CTpEeMJIEHHE K JOCTHKEHHUIO LENH U
yCcrexy, ONTHUMH3M, WHHUIMATHBHOCTh, YMEHHUE JIEHCTBOBaTh, HCXOAS W3 CBOUX
BO3MOXKHOCTEH;

HSMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE
APYTUX, YYHUTHIBATH €T0 MPH OCYIIECTBICHHH KOMMYHHUKAIIUU, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAaWBATh OTHOIICHHUS C
APYTUMH JIOABMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MetanpeameTHble pe3ynbTaThl OCBOGHMs ydeOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE IS (OPMHUPOBAHHUS MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIMCIUTUTMHAPHBIE (MEXIpPEIMETHbIC) OOIIeHAyUYHbIE MOHSITHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4YHOM KapTHMHBI MHUpa M CHEUM(PHUKY METOAOB IO3HAHUA,

HCIIOJB3YCEMBIX B CCTCCTBCHHLIX HaAyKax (BGHIGCTBO, OHCPIusA, sABJICHHC, ITPOLECC,



CUCTEMa, HAy4yHbIM (aKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
MCCreI0BaHne, HAOOIeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCATHHBIC
ydyeOHble  AeicTBus  (IMO3HABaTeNbHbIE, KOMMYHUKATHBHBIC, PEryJsTUBHBIC),
obecrieunBaromue GopMUpoOBaHWE (PYHKITMOHAIBHOW TPAMOTHOCTH W COIHATBHOU
KOMITETCHIIMH 00YYaIONUXCsl; CIOCOOHOCTh 00YYaIONMINXCS HCTIOIB30BaTh OCBOSHHBIC
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMUS W YHHBEpPCAJIbHbIE Y4YeOHbIC
JNEUCTBHUS B MMO3HABATEIBHOW U COLMAIIBHON ITPAKTHKE.

B pesynbrare uzydeHus 0M0JIOTMU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus y
oOyuatomierocss 0ynyT choOpMUpPOBaHbI MO3HABATEIbHBIE YHHUBEPCAIbHBIE YUEOHBIC
JENUCTBUSA, KOMMYHUKAaTUBHBIC YHHUBEpPCAIbHbIC Y4EOHBbIE NEHUCTBUS, PETYJISITUBHBIC
YHUBEpCaIbHbIC YICOHBIE ICHCTBHUSA, COBMECTHAS JICATCIBHOCTb.

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHUS IPOTrpaMMBbl CPEIHETO OOIIETro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBnazeHNEe YHUBEPCATHLHBIMU YUSOHBIMH ITO3HABATEIIPHBIMU JEHCTBUSIMHU:

1) 6a30BbI€ JTOTUYECKHE CHCTBHS:

CaMOCTOATENbHO  (opMynupoBaTh UM aKTyaJu3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPH OCBOCHUHM 3HAHWUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHUS, KiaccUUKAIMK, 0000IIEHNUs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTepHBIE IMPU3HAKH, YCTAaHABIWUBATH
CBSI3U C IPYTUMH MTOHSATHSIMH );

OTIpEICNISITh 1EMU JEeATeTbHOCTH, 3ajaBas TapaMeTpbl U KPUTEPUH UX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICTISIMU;

UCITIOJI30BATh OMOJOTUYECKHUE TOHSATUS ISl OOBsSICHEHUS (DAKTOB W SIBICHUI
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKHUE PpACCYXACHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUU), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTPUBAEMBIX

SABJICHUAX, q)OpMy.]II/IpOBaTB BBIBOJBI U 3aK/IIFOYCHUA,



IIPUMEHATh CXEMHO-MOJEJIBHBIE CPEACTBA JUISl PEICTABICHUS CYIIECTBEHHBIX
CBSI3€H 1 OTHOIIICHUH B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTHBOPEUUIA
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HTHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHHs MPOOJEMbl C Y4ETOM aHaIM3a HMEIOUINXCS
MaTepUalbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHMBATh PUCKU TOCIEACTBUI AEATENbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIIHATH pabOTy B YCIOBUSIX PEaJIbHOT0, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPH PELIEHUH )KU3HEHHBIX MTPOOJIEM;

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBUSL:

BJIAJE€Th HABBIKAMU YUYEOHO-HUCCIEA0BATEILCKOM U MPOEKTHOM NESTEIbHOCTH,
HaBbIKAMHM  pa3peuieHus  npoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4d, TPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MTO3HAHMS;

UCITIOJIB30BATh Pa3JU4HbIC BUJIBI ACSATEIBHOCTH I10 MTOJYYEHUIO HOBOTO 3HAHUS,
€ro UHTEpIpETALH, TPEOOPA30BAHUIO U TPUMEHEHUIO B yUEOHBIX CUTYyalUsAX, B TOM
YHCJIe NPU CO3AaHUM YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIN TUIl MBIIIJICHUS, BJIAJETh HAYYHONW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOM
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIAITh  TIPUYMHHO-CJICICTBEHHbIE CBSI3M M aKTyaJu3UpOBaTh 3ajayy,
BBIJIBUT'aTh TUIIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHThI ISl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XO/I€ PEIICHUS 3314l PE3yJIbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTb OICHKY HOBBIM CUTyallUsIM, OLICHHUBATh HpHO6pCTéHHBIﬁ OIIBIT,



OCYUIECTBJISATH II€JICHANIPABICHHBIM TOKWCK TIepeHoca CPEACTB U CHOCOOOB
JEHCTBUA B MPOGECCHOHATBHYIO CPEyY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJEH, MpeJjararb OPUTHHAIBHBIE MOJIXOJbI M pElICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS;

3) pabota ¢ uHpopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGPOpMAIMU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTepaType, OHOJOTHYECKHX  CIOBapsiAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHETe), aHaIU3UpPOBATH
MH(GOPMAIIMIO PA3TUYHBIX BUAOB U POPM IPEICTABICHUS, KPUTUIECKH OIICHUBAThH €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

dbopMyIUpPOBaTh 3aMpOChl U MPUMEHSTh PA3IMYHBIE METOAbl MPU TOUCKE U
oTOope Ouosornueckod WHGOpMalUKM, HEOOXOAUMOW ISl BBIMOJHEHUS YUEOHBIX
3ajiay;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HWCIOJIB30BAHUS PA3TUUHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMAJbHYI  (OpMy  MpeAcTaBICHUS
ouonornueckor nHPopMaIu (Cxembl, rpaduKu, TUArpaMMbl, TaOIHUIIbI, PUCYHKU U
Jpyroe);

UCTIONB30BaTh HAy4YHBIH S3BIK B KAaueCTBE CpEACTBA Mpu pabore C
Ouonornyeckor  umHGOpMAIMEl: TPUMEHSATh  XUMHYECKHE, (PU3NUYECKHEe U
MaTEMaTUYECKUE 3HAKM M CHUMBOJIbI, (QopMyibl, abOpeBUATypy, HOMEHKIATYpY,
MCTIONb30BaTh M MPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACTIO3HABAHUS U 3AIIIUTH HHPOPMaIIUX, THPOPMAITMOHHOM

0e30I1aCHOCTH JTUYHOCTH.



OBiajieHHE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH:

1) obmenue:

OCYUIECTBJISATh KOMMYHHUKAIIMK BO BCEX cepax KU3HU, aKTUBHO y4acTBOBAThH B
Uanore WM JUCKYCCHH TI0 CYIIECTBY OOCYKmaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJICHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeajiaraeMoin
3a/1a4M, YYHUTHIBATh HMHTEPECHl M COIVIACOBAHHOCTh MO3WLHNA APYTrUX YYaCTHUKOB
JMajora Uiy JUCKYCCUH);

pacro3HaBaTh HeBepOaldbHBIE CpeACTBa OOIIECHMS, IOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
cMAr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BIAJCTh PA3UYHBIMU CHOCOOAMU OOIICHHS W B3aUMOJECHCTBHUSA, MOHUMATH
HaMEpPEHUS APYTUX JIIOJICH, MPOSBIATH YBAXKUTEILHOE OTHOIIEHHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIMpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIHOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB;

2) COBMECTHAsI JACATEIBHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOMW W WHIUBUIYTHHOU
paboThl MPU PEIICHUH OMOJOTMYECKON MpoOJieMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1auH;

BBHIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JCHCTBUM C Y4E€TOM OOLIUX
MHTEPECOB 1 BO3MOXKHOCTEN KaXKJI0TO YJIeHA KOJIJIEKTHBA;

NpUHUMATh €M  COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BbIBAaTH U
KOOPJAVUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABJATH IUIAH JCUCTBUH,
pacnpeneniaTb poyid ¢ Y4ETOM MHEHUW YYAaCTHHKOB, OOCYXKIAaTh pPe3yJIbTaThI
COBMECTHOM paboThI;

OIICHUBATh KaY€CTBO CBOETO BKJIaJla M KaKJ0T0 y4aCTHHUKA KOMaH bl B OOILIUN
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npegjiaraTb HOBBIC IIPOCKTBI, OLNCHHMBATHL HACHM C IIO3MIHWHM HOBHU3HBI,



OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATErMYECKOE IMOBEJEHUE B  PA3IHYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBnazieHNe YHUBEPCAIbHBIMU PETYJIATUBHBIMH JE€HCTBUAMMU:

1) camoopranuzanus:

UCITI0JIb30BATh OMOJIOTUYECKHUE 3HAHUS JUIsl BBISIBJICHUS TPOOJIEM U UX PEIICHUS
B KU3HEHHBIX M YUEOHBIX CUTYaLIHIX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JEUCTBHUAX M IOCTYIKax I10 OTHOLICHWIO K JKWBOW NIPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY’KAIOIINX;

CaMOCTOATEIIBHO OCYILIECTBIATh I103HABATENIBHYIO JACSITEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOMN
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PELIeHUs POOJIEMBbl C YUETOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH YYEOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Coco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIUILIUU B Pa3HBIX
o0JjacTaxX 3HaHWM, MOCTOSIHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIM U KYJIbTYPHBIN
YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/I€Th HaBbIKaMU TIO3HABATENIbHOM pe(hIeKCUU KaK OCO3HAHMSI COBEPILIaEMbIX

HCﬁCTBHﬁ N MBICIIMTCIIbHBIX ITPOICCCOB, UX PE3YJIbLTATOB U OCHOBaHI/II\/'I, HCIIOJIb30BaTh



npuémbl pedIIeKCUU SISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHIXKEHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JAPYrUX TMpU aHallM3e pe3yJIbTaToB
NEeSATENbHOCTH;

3) npuHATHUSA ceOs U IPYTUX:

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W AapryMEHTHl JAPYTMX TPU aHadu3e pe3yiabTaToB
JESITeIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

[IpenMeTHble pe3ysbTaThl OCBOCHHS COJECpPXKAHUS Yy4uyeOHOro IpeaMera
«buonorus Ha yriayOnéHHOM ypOBHE OPUEHTUPOBAHBI HA 00ecriedYeHUe MPOPUIBHOTO
00yueHus oOyyaromuxcsa ouonaoruv. OHU BKJIIOYAIOT: crieluPpUIECcKue 1Jisi OUOJOTUH
Hay4yHbl€ 3HAHMS, YMEHHUS M CHOCOObI JAEWCTBUH MO OCBOEHUIO, MHTEPIPETALMU U
npeoOpa30BaHUIO 3HAHUW, BUJIBI JCSITEIBHOCTU MO MOJYYEHHIO HOBBIX 3HAHMM M MX
NPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, @ TAK)XKE B PEAJIbHBIX KU3HEHHBIX CUTYyaIHUsX.
[IpeameTHbIE PE3ynbTAThl IPEACTABICHBI MO FOJIaM U3YUYEHUS.

[IpeameTHble pe3ysbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» B 10
KJI1acce JTOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAaHUU O MeCT€ UM poJau OHOJOTMM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMU E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHUM  3aKOHOB  NIPHUPOJAbI U pPELIEHUH  MpoOjeM  palroOHaJIbLHOTO
IPUPOAOIIONB30BaHUSA, O BKIIAJIE€ POCCUUCKMX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoJIOTHH;

BJIAJCHUE CUCTEMOM  OMOJIOTMYECKMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIre OMOJOTUYECKUE TEPMUHBI U IOHSTHS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboIM3M, rOMEOCTas3, CaMOpPETyJISALHS, CaMOBOCIIPOU3BEICHHUE,

HACJICACTBECHHOCTb, H3MCHYHUBOCTbL, POCT H paSBI/ITI/IC), OMOJIOrnYecKue TCOPUHU



(knmerouynas Teopust T. IlIanna, M. lllneiinena, P. BupxoBa, XpoMocoMHasi Teopus
HacnenctseHHoctu T. Moprana), yaenus (H.W. BaBunoBa — o ieHTpax MHOTrooOpasus
U TPOUCXOXKICHUS KYJbTYPHBIX pACTEHHUH), 3aKOHBbI (€IUHOOOpa3us MOTOMKOB
MIEPBOT0 MOKOJICHHSI, PACUIEIUICHHs], YACTOThl FaMET, HE3aBUCHUMOI'0 HAacJIeI0BaHUs
I'. MeHnensi, TOMOJOTMYECKHX PSAOB B HACIEACTBEHHOM  HM3MEHYHBOCTH
H.W. BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMH METOJaMU HAYYHOTO IO3HAHHUS, HCHOJb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHHME, HW3MEpEHHE,
HaAO0JII0/ICHHE, SKCIICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
9YKapuOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE OaKTepUd,
rpu0OB, pacTeHUl, )KUBOTHBIX W YEJIOBEKAa, CTPOCHHSI OPraHOB U CHUCTEM OPIaHOB
pacTeHul, )KUBOTHBIX, YEJOBEKA, MPOLECCOB KU3HEACITEIBHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTeHUH, )KUBOTHBIX M YeJIOBEKa, OMOJIOrMUECKUX MPOIecCOB: 0OMeHa
BeLIECTB (MeTaboJIu3M), MPEBPALLEHUS DSHEPruM, OpOXKEHHs, aBTOTPO(HOro u
reTepoTpopHOro TUMOB MUTAHUS, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio03a,
ramMeToreHesa, ASMOpHOreHe3a, MOCTAIMOPHUOHAIIBHOTO PpPAa3BUTHA, PA3MHOXKECHUS,
WHJUBUyaIbHOTO PAa3BUTHsI OpraHuM3mMa (OHTOT€HEe3a), B3aUMOJCHCTBHUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHABIMBATH B3aUMOCBSI3M MEXAY OpPraHOMJIAMU KJIETKA M HUX
(YHKIMSAME, CTPOCHUEM KJIETOK Pa3HbIX TKaHEeW U UX (PYHKUMAMH, MEKIY OpraHaMu
Y CHCTEMaMH OpPraHOB Y PAaCTCHMI, )KUBOTHBIX U YeJIOBEKa U UX (PYHKLUUAMU, MEKIY
CUCTEMaMHU OPraHoOB U MX (PYHKUHMSMH, MEXKIY dTaaMyd OoOMeHa BEIECTB, dTalaMu
KJIETOYHOTO LMKJIa W KMU3HEHHBIX IMKJIOB OPraHU3MOB, 3TarnaMu 3MOPHOHAIBLHOTO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (PEHOTUIIOM U (paKkTOpaMu cpeabl OOUTAHMUS;

YMEHUE BBISIBISTh OTJIMUUTENbHBIE MPU3HAKU JKMBBIX CHUCTEM, B TOM YHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMCHHC HCIIOJb30BaTb COOTBCTCTBYIOIIHUC AapPryMCHTEI, 6I/IOJIOFI/I‘16CKYI-0



TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JTIOKA3aTelIbCTBa POJCTBA OPTraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL;

yMEHHUE peuiaTh OUOJOTHYECKUE 3a7auM, BBISBISATH MPUUMHHO-CIICICTBEHHBIC
CBSI3U MEXKJy MCCIIEIyEMbIMH OMOJIOTMYECKUMU MpPOIleCCaMU U SIBICHUSIMU, JIE€JIaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUM MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIMOJHATh JIa0OpATOpPHBIE U MPAKTHYECKUE paboThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTaTh THUIIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (HOpMyIUpys 1eJdb HCCIEJOBaHUS, AaHAIM3UPOBATH MOJIYYCHHBIC
pe3yJIbTaThl U JeiaTh BEIBOJIBI;

YMEHHE Yy4YacTBOBAaTh B Y4YEOHO-HCCIIEOBATEIbCKON paboTe Mo OHOJIoTHH,
AKOJIOTUM U MEJUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJIMYHO MPEJCTABIIATH MOJYYEHHBIE PEe3yJIbTaThl HA YUEHUUECKUX KOH(DEPEHITUAX;

YMEHHE OLICHMBAaTh 3THYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0JsiacTi OMOJIOTHM U MEIUILIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILIOAOTBOPEHHUE,
HaIlPaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHU€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccroHambHON
NEATEeIbHOCT B O0JacTU OWOJOTHUU, MEIMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SUCTBA, MHUIIEBON MPOMBIIIJICHHOCTH, YIIIYOJATh IMO3HABATEIbHBIN
MHTEpEC, HANpPABJICHHbIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpOQpEeccuu u
MPOJIOJDKEHNE  OMOJIOTMYECKOro  OO0pa3oBaHWs B OpPTaHM3AIUAX  CPEIIHETrO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buosorus» B 11
KJIaCCE JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHWW O MeCT€ UM PpoOJau OHOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B JOPMUPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B TIO3HAHWU 3aKOHOB TMPHUPOJABI M PEIIEHUH HKOJIOTHYECKUX TMPoOsIeM

YCJIIOBCUYCCTBA, 4 TAKIKC B PCIICHKUH BOIIPOCOB PAlIMOHAJIBHOI'O IIPHUPOJOIIOJIb30BAHHUA,



U B (GOPMHPOBAHUU IIEHHOCTHOTO OTHOIICHMSI K MPUPOjE, OOIIECTBY, YEIOBEKY, O
BKJIQJIC POCCHMCKUX M 3apPYOCKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BJAJE€Th CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAECT
ompeneieHNs W TOHUMAaHUE CYIIHOCTH OCHOBOIIOJATAOMNUX OMOJOTHYECKHUX
TEPMHUHOB M TIOHATUN (BHUI, HKOCHCTEMa, Ouocdepa), OHOIOTHUYECKHE TEOPHUH
(BosmrornonHast Teopuss Y. JlapBuHA, CHHTETHYECKash TEOPHUS SBOJIOIMH), YUCHUS
(A.H. CeBepuoBa — 0 myTsX W HampaBieHHsX 3Bosonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHernmueckoro paBHoBecus JI. Xapau u B. BaiinGepra,
3apoabiieBoro  cxoiactea  K.M. bapa), mnpaBuna (munumyma  FO. JIubuxa,
AKOJIOTMYECKONW THpaMUIIbl HSHEPruM), rumnore3sl (rumore3a «mupa PHK»
V. T'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMU METOJaMU HAYYHOT'O TTO3HAHUS, UCIIOIb3YEMbIMHU
B OMOJIOTMYECKUX MWCCIICIOBAHUSAX IKUBBIX OOBEKTOB M HSKOCHUCTEM (OIHCAHMUE,
U3MepeHue, HaOI0/IeHne, DSKCIEPUMEHT), CHoco0aMy BBISBICHUS H  OICHKU
AHTPOTIOTCHHBIX U3MEHEHUU B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBbIC TMPU3HAKU: BHUJOB, OHOTEOIEHO30B,
AKOCUCTEM U Ouocdephl, CTAOMIU3UPYIONMIETO, JBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa, ajUIONAaTPUYECKOr0 M CUMMATPUUYECKOrO0 BUI000pa30BaHMS,
BIIUSIHUS JBMIKYIIUX CHJI ABOJIFOIMU HAa TeHO(GOH/ MOMYJIAINH, TPUCIOCOOJICHHOCTH
OpraHu3MOB K cpejie 00UTaHusl, YepeJOBaHUs HAIIPaBJIECHUN IBOJIIOIIMU, KPYTOBOPOTA
BEILIECTB ¥ NTOTOKA PHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aWMOCBSI3M MEXKAY MPOIECCAMH  SBOJIIOLUU,
JIBIDKYIIUMHA CHJIaMH aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISBJISITh  OTJIMYMTENIbHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHUIOB K cpele oOuTaHusi, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM,  B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAX,

AHTPOIIOTCHHBIX W3MEHEHUH B DKOCUCTEMAaX CBOCHU MCECTHOCTH,



YMEHUE HCHOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JJIsS JTOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M CpeJlibl OOUTaHUs, €IUHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOTOOOPa3us BUOB M SKOCHCTEM
KaK yCJIOBUS COCYIIIECTBOBAHMS MPUPOJIBI M USTIOBEYCCTRA,;

yMEHHUE peuiaTh OUOJIOTHYECKUE 3a7auM, BBISBISATH MPUUMHHO-CIIEICTBEHHbBIC
CBSI3U MEXKIy UCCIEAYEMBIMH OMOJIOTHYECKUMHE TPOIIECCAMH U SIBICHUSMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITMOJIHATh JIA0OpATOpPHBIE U TMPAKTHUYECKUE paboThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh MX OKCIEPUMEHTAIbLHBIMU
cpenctBamu, (HOpMyIUpys IeTb HCCICIOBAHUSA, AaHAIM3UPOBATH IMOJYYCHHBIC
pe3yIbTaThl U ACNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B YUeOHO-HCCIIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
OKOJIOTUU W MEAUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, W
myOJIUYHO MPEACTABIISTH MOTYUYEHHBIE Pe3yJIbTaThl HA YYCHUYECKUX KOH(PEPECHIIHIX;

yMEHHUE OIICHUBATH TUIIOTE3bI U TEOPUH O MPOUCXOKICHUH KU3HHU, YSIIOBEKa U
YeJIOBEUECKNX pac, O NPUYMHAX, TOCIEACTBUAX M CHOCO0axX TMpeAoTBpaIIECHUS
r1o00aabHBIX M3MEHEHUH B Onocdepe;

YMEHUE OCYLIECTBJISITH OCO3HAaHHBIM BBIOOp Oyaylied mnpodeccuoHanbHON
JESTETLHOCTH B 00JacTH OMOJIOTHH, IKOJIOTHH, MPUPOIOIOIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUU, CEIBCKOTO XO3SMCTBa, TMHINEBON
IIPOMBIIIUICHHOCTH, YIUIYOJISITh TIO3HABATEIBHBIM HWHTEPEC, HAIpaBJICHHBIM Ha
OCO3HaHHBIN BHIOOP COOTBETCTBYIOIICH MpodecCrur U MPO0IDKEHNE OMOIOTUYECKOTO
oOpa3oBaHMsI B OpraHU3ANMIX CPEAHETO MPO(PECCHOHAILHOTO W BBICHICTO

o0pa3oBaHUs.
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OpraHu3aIus
KJIETKU

Crpoenue u
GYHKIIUH KIETKH

OO0OMeH BelIeCTB
U TIpeBpalleHue
SHEPTUU B
KJIETKE

10

Hacnencreennasa
uH(popManus u
peanusauus e€ B
KJIETKE

0.5

10

11

Knu3neHHbIi
IMKJI KJISTKU
Crpoenue u
byHKIMHA
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HauMenoBanue
pa3aesioB U TeM
NporpamMmbl
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MuUKpO3BOTIOLMS
U e€ pe3yNbTaThl
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U e€ pe3yNbTaThl
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JJIeKTPOHHbIE
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o0pa3oBaTeibH
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