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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo yueOHOMY mpeamery "buosorus" (manee - OMOJIOTHS) HAa YPOBHE CPEIHETO
obmiero oOpasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O06
obpazoBannu B Poccuiickoii ®Penepanun»y, ®PI'OC COO, KonHmenmuu mnpenomaBaHusi Y4eOHOTO
npenMera «bHon0rus» U OCHOBHBIX MOJIOKEHUH (enepalibHOl paboyeit mporpaMmMbl BOCITUTAHHUS.

VYueOunbiii npeamer «buonorus» yriayonéHHoro ypoBHs usyudeHus (10—11 xmaccel) siBasieTcst
OJHUM U3 KOMIIOHEHTOB TpeaMeTHOH obsactun «EcTecTBeHHO-HayuHble NpeaMeThl». CorjiacHo
nonoxenusM GI'OC COO npodunbHble yaeOHBIE MPEIMETHI, U3y4aeMble Ha YIIyOJEHHOM ypOBHE,
SBISIFOTCS  criocoOoM  nuddepeHmanun oOydeHHsT Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUS M
MPU3BaHBl OOECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEJHHM OOIIUM, CPEIHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3oBaHUEM. B To ke BpeMsi Kax/Iblif U3 3TUX YU4eOHBIX MPEIMETOB
JOJKeH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE pEHIeHHE O0pa30BaTENbHBIX, BOCHUTATEIBHBIX WU
Pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MPOodOpUEHTAIE 00YyJalOIIUXCs U CTUMYIHPOBAHUEM HHTEpeca
K KOHKPETHOW OOJIACTM HAydyHOTO 3HAHWS, CBSI3aHHOTO C OWOJIOTHEH, METUIIMHOW, SKOJOTHEH,
TICXOJIOTHUEH, CIIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpeamery "buonorua" na€r mpeacTaBieHHe O LETU W 3aJadax
u3ydyeHust ydeOHoro mpenmera «buonorus» Ha yriyOIE€HHOM YpOBHE, OMpeleNsieT 00s3aTenbHOoe
(MHBapUaHTHOE) NPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpUpOBaHUE IO pasfeliaM U TeMaMm,
pacnpeziesieHue Mo KjaccaMm, peKOMEHAYeT MOCIE0BATEIbHOCTh U3Y4YEHHs] y4eOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpPOIECcca, BO3PACTHBIX
0coOeHHOCTel oOydaromuxcs. B mporpamme mo 61oJI0ruM peann30BaH MPUHIUI IPEEMCTBEHHOCTH C
u3ydyeHueM OHOJOrMM Ha YpPOBHE OCHOBHOTO o0Omero oOpa3oBaHus, Onarojaps 4emy
MIPpOCMAaTpPUBAETCS  HANpPaABICHHOCTh HA IMOCIEAYIollee pa3BUTUE OHOJOTMYECKUX  3HAHMI,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAyYHOI'O0 MHPOBO33PEHUS, HSKOJIOTHYECKOTO
MBILUIEHUS, MPEICTABICHUNH O 3/I0pOBOM 00pase >KM3HM, Ha BOCIHUTAHHE OEPEKHOTO OTHOIIEHUS K
OKpY’Karole mTpupoaHo cpeae. B mporpamme mo OHONIOTMHM TakKe IMOKa3aHbI BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzanuu TpeboBanuit ®PI'OC COO k mnIaHUPYyEeMbIM
JTUYHOCTHBIM, MeETalpelIMEeTHBIM M TMPEAMETHBIM pe3ylbTaTaM oOy4eHHs U B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABaTEIbHON JESITEIbHOCTH OOYYaIOLIMXCS MO OCBOCHUIO COAEPIKAaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoOBHE CpeaHEero o0Imero oOpa3oBaHUsS 3aBepIIacT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJE W OPUEHTHPOBAH Ha pacIIMpeHHe U YriyOJeHue 3HaHUi
o0yyJaroImuxcs 0 >KUBOM MPHPOJIe, OCHOBAX MOJIEKYJISPHON M KJIETOYHON OMOJIOTHH, SMOPHOIOTUU U
OMOJIOTUY Pa3BUTHS, TCHETHKH, CEIEKIINN, ONOTEXHOJIOTHUH, YBOJIOIMOHHOTO YUYSHHS U KOJIOTHH.

N3ydyenne yueOHOro mnpeamera «buonorus» Ha YriIyOJ€HHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaroIMXcs K MOCEIyIOIEMY MOTyYeHHIO OMOIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHu3alysIX CpeaHero mnpodeccuoHanbHOro obpasoBaHusi. OCHOBY €ro COJEpXKaHHUsS COCTaBIISET
crcreMa OMOJIOTMYECKUX 3HAHWH, MONYYEHHBIX NMPH W3YyYCHHH OOYYaIOUIMMHCS COOTBETCTBYIOIINX
CUCTEeMAaTUYEeCKUX Pa3esioB OMOJOTMU Ha YpOBHE OCHOBHOTrO o0miero odpazosanus, B 10—11 kmaccax
9TH 3HAHUS MOJTYYarOT pa3BUTHE. Tak, pacuIMpeHbl U yTyOJIeHbl OMOJOTHYECKIE 3HAHHS O PACTEHUSX,
KHUBOTHBIX, TpHOax, OaKTepHsX, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHM3HH,
TOTIOJTHUTEIPHO BKJIFOUEHBI OHMOJIOTUYECKHE CBEICHUS TPHUKIATHOTO M TIOMCKOBOTO XapakTepa,
KOTOpbIE€ MO’KHO MCIOJIb30BaTh KaK OPUEHTUPBI AJIs MOCIEAYIoLIero Beioopa npodeccun. Bozmoxna
TaK)Ke WHTErpamus OWOJIOTMYECKUX 3HAHUH C COOTBETCTBYIONIUMHU 3HAHUSMHU, MOTy4YECHHBIMU
00y4aromuMUCs MPH U3y4EeHUH (PU3UKH, XUMUH, Treorpaduu 1 MaTEeMaTHKH.



CtpykTypa nmporpaMmsl 1o yaeOHoMy npenmMeTy "buomnorus" orpaxaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA TMOAXOABl K U3ydyeHHIO Ouonorud. CoriacHO UM, HU3y4alOTCsl CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alUH, 3BOJIIOLUU
OpPraHMYECKOT0 MHpa Ha 3emiie, COXpaHEeHHs] OHOJOrHYecKoro pasHooOpasusi miuaHeTsl. Tak, B 10
KJIaCCe M3Y4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OMONIOruH, 3MOpPHUOJIOTUHM M OHOJIOTUU
Pa3BUTHS, TEHETUKU M CEJCKIHH, OMOTEXHOJIOTUM U CHHTETUYECKON OMOJIOTHH, aKTyaJIN3UPYIOTCS
3HaHHUS OOYYaromMXCs MO OOTaHWKE, 300JI0THH, aHATOMUHU, (u3Honoruu yenoBeka. B 11 kmacce
M3Y4al0TCsl SBOIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHUe 0 buocdepe.

VYueOubiii npeamer «buomorus» npu3BaH  00€CEYUTh OCBOGHHE  OO0YyYaroIIMMHUCA
OMOJIOTMYECKUX TEOPH M 3aKOHOB, WJAEH, MPUHIUIIOB U MPABWII, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA, 3HAaHUH O CTPOCHUH, MHOTOOOPA3UU M OCOOCHHOCTSAX KIIETKH,
OpraHusma, TMONyJsSluu, OUOIEHO3a, SKOCUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHUKCHHSIX,
COBPEMEHHBIX HCCIIECOBAHHUSIX B OWOJIOTMU, MPHUKIAIHBIX acleKTaXx OWOJIOTMYecKUX 3HaHuu. s
Pa3BUTHS U TOJJICPKaHUs UHTEpeca 00ydJarouIuxcsi K OMOJIOTHH HapsAy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOTO MaTepHaja B COJIEPKAaHUH MPOTPAMMBI 110 OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
HCTOpHUEH CTAHOBJICHUS U PA3BUTHUSI TOW WIM WHOW 00JacTu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHUE BaXKHEHIINX OMOIOTUYECKUX U SKOJIOTHUECKUX MpooIIeM.

Lenp wm3yueHust ydeOHOrO mpenMera «buojorus» Ha yriryOJEHHOM YpOBHE — OBIIAJCHUE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(PYHKIIMOHAJIHHON OpPTaHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u mnpuOOpEeTeHHE YMEHUN WCMOJb30BaTh ST 3HAHUA B (HOPMHUPOBAHUU HUHTEpeca K
ornpeaenéHHoM obacTu MpoheCcCUOHATBLHON JIeATENIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHel, WM K BHIOODPY
y4eOHOTO 3aBeICHUS TSI TPOJOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

Joctuxenue 1enu u3ydyeHuss ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM YpOBHE
o0ecreyrBaeTcs peieHueM CIeIyoIuX 3a1au:

OCBOCHHE O0YYAIOIIUMKCS CHCTEMbl OMOJIOTMYECKHUX 3HaHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEMIMUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBHJaX, COCTaBISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpPa; O CTPOCHHH, MHOTOOOpa3sMu U OCOOEHHOCTSIX
Ouosornyeckux cucteMm (KieTka, OpraHu3M, IMOMyJsALus, BHJ, OHOreoleHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aroUuIuxcs ¢ METOAAMM IMO3HAHUS >KUBOM MPUPOJBI: UCCIIENOBATEIbCKUMU
MeTOoJaMH OMOJIOTUYECKHX HAayK (MOJIEKYJSPHOW M KJIETOYHOW OMOJIOTHHU, SMOPHUOJIOTHH B OUOJIOTHH
pa3BUTHS, TEHETHUKH M CENEeKIHH, OMOTEXHOJIOTUH M CHUHTETHYECKON OHOJOTHH, MaJeOHTOJOTHH,
HKOJIOTHH ); METOJJAMH CaMOCTOSTEIBHOTO MPOBEIEHHsI OMOOTHUECKUX UCCIIEIOBAaHUH B 1aOOpaTopuu
U B pupojie (HaOiroaeHne, n3MepeHue, IKCIIEPUMEHT, MOJIEIIUPOBAHKE);

OBJIaJiecHHe OOy4YaloIMMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, AaHAJIW3UPOBaTh U
UCMOJb30BaTh OMOJOTMYECKYI0 HH(POPMALIMIO; TOJIb30BAThCS OMOJIOrMYECKONW TEPMHUHOJIOTHEH U
CUMBOJIMKOH; YCTaHABIMBATh CBS3b MEXKIY Pa3BUTHEM OHUOJIOTMU U COIUAIBHO-DKOHOMHUYECKHUMH U
9KOJIOTMYECKUMHU TpoOJIeMaMU YEeIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JESATENbHOCTH IO
OTHOIIECHUIO K OKpY>Kalolleil MpUpoaHOH cpeie, COOCTBEHHOMY 3/10POBBIO U 3/10POBBIO OKPYXKAIOIIHUX
moeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(GUIAKTUKH MH(EKIIMOHHBIX 3a00NIieBaHUM, MpaBuiIa
MOBEJCHUsI B IMpupojae U olecreyeHHs Oe30MacHOCTH COOCTBEHHOM JKM3HEAEATENbHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOI€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4HbBIC OTKPBITUS B 0071aCTH OUOJIOTHH;

pa3BuTHE Yy OOYYalOIIMXCSl HMHTEUIEKTYalbHbIX W TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIIAIOIIUMUCA OTKPHITHSMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHOJOTHH,
pelmaeMbIMi €10 MpobieMamMH, METONOJOTHed OHOJIOTHYECKOr0 HCCIeIOBaHUS, MPOBEACHUS



SKCIIEPUMEHTAJIbHBIX  HCCIENOBAaHUM,  pelleHus  OHOJOTMYEeCKMX  33Jad,  MOJEIMPOBAHUSA
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYaroIIMXCS IIEHHOCTHOTO OTHOLICHHWS K >KMBOM MNpUpOJE B IEJIOM H K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUAM; (POPMUPOBAHUE IKOJIOTUYECKOM, TeHETUYECKON IpaMOTHOCTH,
o0uieil KyabTyphl OBEICHUS B IPUPO/IC; MHTETPAILIUN €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuobpereHue OO0yYaAOIIMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPHPOJIONOIE30BAHIH
(coOmroieHre TpaBUIl TIOBEJICHUSI B TPUPOJIE, OXPaHbl BHJIOB, 3KOCHUCTEM, OMocdephl), COXpaHSHUU
COOCTBEHHOTO 37I0POBbsi M 3[I0POBBSl OKpYXAOMIMX Jojell (coOmoneHuss Mep NpodUIaKTHKU
3a0oneBaHui, oOecreueHne OE30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIHSIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJNOTHYECKUX 3HAHUHA M
YMEHHI B ITIOBCETHEBHOM KU3HU;

CO3/IaHH€  YyCIOBHHM  JUII  OCO3HAHHOTO  BBIOOpa  OOYYalOUIMMHCS  WHIUBUIYaTbHOU
0o0pa3oBaTeNnpHOM  TPAaeKTOpPHH,  CIOCOOCTBYIOIIEH — mocieayiouieMy  npodecCHOHATIbLHOMY
CaMOOIIPE/ICIIEHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTSIMU PETHOHA.

OO1iee yKcIo 4acoB, OTBEJACHHBIX Ha M3y4yeHUE OMOJIOIMM Ha YIJIyOJEHHOM YPOBHE CPEIHEro
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 kinacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 4gaca (3 yaca B HeZEI0).

Otb6op OpraHM3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYYCHHS OMOJOTHH OCYIIECTBISETCS C
yu€ToM crneun(uKd ero Ccoaep)KaHWsi W HAlpaBICHHOCTH Ha TPOJODKEHHE OHOJOTHYECKOTO
o0pa30oBaHMs B OPraHU3ALUAX CPEIHETr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s13aTeNbHBIM  yCJIOBHEM Mpu OOydeHHWH OHOJOTMU Ha YIUIyOJNEHHOM YpPOBHE SIBISIETCS
IIpOBEJICHUE JTaOOPATOPHBIX U MpakTUdecKux padoT. Takxke ydactue oOy4arolmuxcs B BBIIOJIHEHUU
MIPOEKTHBIX U Y4eOHO-HCCIIEeI0BATENbCKUX PA0OT, TeMaTHKa KOTOPBIX OIpPEAEseTcs] YYUTEJIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue Nmporpammbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B INPOBEPKY I'OCYNApCTBEHHOU
urorosoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouonorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHUSL OHOJIOTHH.
buonoruueckue Hayku ¥ uzydyaeMble UMM IIpooseMbl. DyHAaMEeHTaIbHbIE, IPUKIIAIHBIE U IIOUCKOBBIE
HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUHM B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccuu, csa3anubie ¢ Ouonoruei. 3HaueHne OMOJIOTUN B MIPAKTUUECKON JIEATEIBHOCTH YellOBeKa:
MEIUILIMHE, CENbCKOM XO35IICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. U. Bepnanckuii, W. I1. [TaBnos, 1. . Meunukos, H. 1. BaBunos, H. B. Tumodeer-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaGmuiet u cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMu», «CrcTteMa OMOJOTHYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKusble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTb M YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3allUs, CaMOBOCIIPOU3BEACHUE, Pa3APaXKUMOCTh, M3MEHYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3aliil  KMBBIX  CHCTEM:  MOJIEKYJSIpDHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpPraHU3MEHHBIN, MOMYJISIUOHHO-BUIAOBOM, SKOCUCTEMHbIH (OMOTeOlIeHOTHYECKH), OHMOCQEpHBIil.
[Ipoueccel, mpoucxoasmye B >KUBbIX cucTeMax. OCHOBHbIE NMpU3HAKK KHUBOro. JKu3Hp kak (opma
cyllecTBoBaHMs MaTepuu. Hayku, u3ydaromiye »K1uBble CUCTEMbI Ha PA3HBIX YPOBHSX OpraHU3aIMHU.

W3yuenune >kuBbIX cucTeM. Metoasl Ouonorndyeckoil Hayku. HaGmionenue, wu3MepeHue,
SKCIEPUMEHT, CUCTeMaTu3anus, metaaHanu3. [[oHsITHE O 3aBHCMMOM M HE3aBUCHUMOM IMEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka M mpoBepka runore3. Hynesas rumoresa. Ilonsatue
BbIOOpKH M €€ JocToBepHOCThb. Pa30poc B Ouonoruueckux JaHHbIX. OIlEHKa J1OCTOBEPHOCTH
MOJYYEHHBIX  pe3ynbTaToB. [IpUYMHBI  HCKaXeHUs pe3ynbTaToB d3KcnepuMmeHTa. llonsThe
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «buonornueckue cuctembl», «CBOHCTBa
KUBOU MaTtepum», «YpOBHU OpraHu3aluu KUBOU MPUPOIbD», «CTpOEHUE KUBOTHOU KIETKW», «TKaHU
KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro opraHu3Mmay, «buoreomenos», «buochepar,
«MeToabl U3y4eHUs JKUBOU TPUPOIBD.

O6opynoBanue: J1abopaTopHOE OOOpYyIOBaHWE AJsl TMPOBEICHUS HAONIOICHUN, U3MEpPEeHHH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnonp3oBaHNE pa3TUYHBIX METO/IOB IPU U3YUYEHUU KHUBBIX CHCTEM).

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHATbHAS] €IMHULIA )KUBOTO. MICTOpHS OTKPBITHS KIETKU. PaGoThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHOBHbIE
MOJIO)KEHUS COBPEMEHHOM KJIETOUYHOW TEOPHUH.

Meroapl MOJNEKYJISIpHOH W KIETOYHOM  OWOJIOTMH: MHUKPOCKOIHWsA, Xpomarorpadus,
anekTpodopes, METOJ ~ MEYEHBIX  aToMoB,  JuddepeHIraIbHoe  HEeHTPU(PYTHpPOBaHUE,



KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ukcuposannvlx Kiemok. IDIEKTPOHHAs MHUKPOCKOIHS.
Kongoranvnasn mukpockonus. Bumanvhoe (npudicuznennoe) uzyueHnue Kiemox.

JdemMoHcTpanuu

[Toptpersi: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuipl U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKON», « cTopus pa3BUTHSA
METOJI0OB MUKPOCKOITUI.

OObopynoBaHue: CBETOBOH MHKPOCKOI, MHKpOIpEnapaTsl pPACTUTEIbHBIX, JKUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi paGora «l3ydyeHne METOJOB KJICTOYHOM Ouonoruu (xpomarorpadus,
anexTpodopes, muddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPO3JIEMEHTHl. Bona u e€ ponb Kak
pacTBOpUTEIIS, PearcHTa, y4acTUe B CTPYKTYPUPOBAHHUHU KIIETKH, TEILIOPETryJsiiMU. MuHepaabHbIe
BEIIECTBA KJIETKU, UX OMOJIOoruyecKkas poib. Poib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornueckue mnosmMmepsl. benku. AMHMHOKHMCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBoil Mosekyibl. [lepBuuHas cTpykrypa Oenka, MENTUAHASL CBS3b.
BropuuHas, TpeTuuHas, yeTBepTHUHas CTpYKTYphl. [leHarypanus. ColicTBa OenkoB. Knaccudukanus
6enkoB. buonornueckue GyHKIMN O0€nIKOB. [Ipuonsi.

VYrneBoabl. MoHocaxapuabl, Aucaxapuibl, OoJMrocaxapuibl W mnosuucaxapuibl. OOmui miaH
CTpoeHus M (PU3MKO-XUMHUYECKHE CBOMCTBA yIIIeBOAOB. bronornueckue yHKIMH yrIeBOIOB.

Jlunuapl. T'uppopunsHo-runpodoOHble cBoiicTBa. Knaccudukauusa nmunumos. Tpurinuuepuns,
¢dochonunuapl, BockH, crepouabl. buonoruueckue ¢GyHkuMM JmnuaoB. OOmmMe  CcBOWCTBa
OMOJIOrMYECKUX MEMOpaH — TEKy4€eCTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kuciorel. JJHK u PHK. Crpoenue HyxnenHoBbix kucinor. HykimeoTuasl.
[Mpuamun xommnementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas coupais.
Mecronaxoxaenue u 6nonorndyeckue ¢pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne moisekynsl AT®. Makpospruueckue cBa3su B Moiekyne AT®. buonornueckne
¢byaxkuun  AT®. BoccTaHOBIEHHBIE  TMEPEHOCYMKH, WX (QYyHKOMHM B KiIeTke. /Ipyeue
nykneosuompughocpamor (HT®). CexBenupoBanue [HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Ouosorusi: OHOXMMHUYEeCKHMe M Ouodu3MUECKHe UCCIeOBaHUS COCTaBa H
IIPOCTPAHCTBEHHOHN CTPYKTYpbl OMOMoIeKyn. Modenuposanue cmpykmypol u yHKyuii OUOMONEKYT U
ux komnuaexcos. Komnviomepnbviti Ousatin u OpeaHud4ecKuti cunme3 OUOMONEKYN U UX HeNnpupoOHbIX
aHan0208.

JdemMoHcTpanuu

[Moptpetsr: JI. Ilomuur, [x. Yorcon, @. Kpuk, M. Ywikunc, P. ®@panknun, @. Conrep, C.
[Ipy3unep.

Huarpammsl: «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOM npupoae», «Pacnpenenenne
XUMHUUYECKUX 3JIEMEHTOB B KUBOU NPUPOIEY.

Tabmuis! u cxemsl: «lleproguueckas TabIMIIa XUMHUYECKHUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYIIbI
BOJbI», «BemecTBa B coctaBe opranu3zMoBy, «CTpoeHne MosieKyibl 0enka», «CTpyKTyphl OelIKoBOM
MOJIEKYNB», «CTpoeHHne MOJIEKYJd YIVIEBOAOB», «CTpOoeHHE MOJEKyNd JIUNHI0B», «HykiienHoBbIE
KHUCIOTBD, «CTpoeHre MoseKyiabsl ATD».

OO6opynoBaHue: XUMHYECKast TOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCITKOB C TTOMOIIBIO KAY€CTBEHHBIX PEaAKITUI».

JlabopaTopunasi paGora «l/cciaenoBaHue HYKIEMHOBBIX KHCIOT, BBIJEJIIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.



Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KJIeTOK: JyKapuoThyeckas W mpokapuotruyeckas. CTpyKTypHO-(DyHKIMOHAIbHbIE
00pa30BaHMsI KICTKH.

CrpoeHune npokapuoTnueckoil kietku. Kiierounas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTpOCHHS TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX KJIETOK. MEeCTo M pojb MPOKapuoT B
OHolLIEHO3aX.

Crpoenre u (QYHKIMOHHPOBAHHE DYKApUOTHYECKOM KieTKH. IlmazmaTtmueckas memOpana
(mmasmanemma). CTpykTypa  IUTa3MaTHUeCKOM  MemOpaHbl.  TpaHCIIOpPT  BEHIECTB  4Yepe3
IJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddy3us, obneruénnas auddysus), aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHcopT). [Tomynponumaemocts MeMOpaHbl. Pabota HaTpwHii-
KaJMEeBOT0 Hacoca. DHJOLUUTO3: MMHOLUNTO3, (parounTo3. Dk3ounTto3. Kinerounas crenka. CTpykrypa u
(GYHKIMU KIETOUYHOW CTEHKH PACTEHHA, TPHOOB.

Huromnasma. Ilutozomb. Ilutockenmer. JIBwkeHue 1uTOIIa3Mbl. OpraHoUabl  KIETKH.
OpnoMeMOpaHHbIE OpraHOWAbl KIETKU: sHAormazmatudeckas cetb (OIIC), ammapatr [Nombmxw,
JM30COMBI, UX CTpOCHHE U (GyHKINHU. B3auMocBs3b 0JHOMEMOpPAaHHBIX OpraHouI0B KieTku. CTpoeHue
TPaHYJISIPHOTO peTUKyinyMa. Mexanuzm nanpaenenusi 6eakos 6 IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIJIETOUHBIX MeMOpaH. [maakuil (arpaHylIspHBIA) JHJIOIUIA3MATHUYECKUNH PETUKYIYM.
CekperopHass ¢yukuus amnmapara lonbmxu. Moougurkayus 6enkoe 6 annapame [ onvodicu.
Copmuposka 6enxoe 6 annapame I'onvodcu. TpaHCIIOPT BELIECTB B KiIETKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMABI  KIJIETKWA: MHUTOXOHAPUHW, IJIACTUIBL.  [Ipoucxoocoenue
mumoxouopuil u naracmuo. Cumbuoeenes (K.C. Mepescrxosckuii, JI. Mapeynuc). Ctpoenue u GpyHKuuu
MUTOXOHAPUH H 1actuia. [lepBUYHBIE, BTOPUYHBIE M CIOXHBIE IUIACTUIBI (HOTOCHHTE3UPYIOIINX
3YKApUOT. XIIOPOIIACTHI, XPOMOIUIACTHI, JISMKOIIACTHI BBICIIUX PACTECHUN.

Hemem6pannbie opranon sl kiietku CTpoeHue v GQyHKIIUUM HEMEMOPaHHBIX OPraHOMI0B KIETKH.
PubGocowmsl. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMuUHOGblE MUKPODUIAMEHMbL.
MBplieyHble KIETKU. AKMUHOo8ble KOMHOHEHMbl HeMblileuHblX Kiemok. MUKpoTpyOouku. KieTounslii
ueHTp. CTpoeHre U ABW)KEHHE KTYTHMKOB M pecHHYeK. MHUKpOTpyOOouku muToriazMel. LleHTpuons.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnvie 6eaxu.

SAnpo. OGomnouka spa, XpoMaTHH, KapUOIUIa3Ma, SAPHIIIKH, UX CTpoeHHe U pyHKUUU. S aepHbIit
OenkoBbIl  MaTpuKc. I[IpocTpaHCTBEHHOE pacrloONOXKEHHE XpOMOCOM B HHTephazHOM  sJpe.
Dyxpomamun u cemepoxpomamun. beakn xpomaTUHa — TUCTOHBL. J[unamukxa s10epHOl 00010YKU 8
mumo3se. Hoepuwiii mpancnopm.

Knerounbie BkmtodeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHOT (PacTUTEIHHOM,
KUBOTHOMU, TPUOHON).

JdemMoHcTpanuu

[Toprpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE YKapHUOTHUECKOH KieTKn», «CTpOEHUE >KUBOTHOHM KIIETKH»,
«CTpoeHue  pacTHTENbHOM  KJeTkw», «CTpoeHHe  MHUTOXOHIpuUm», «Sapo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpPOIpENnaparbl pacTUTENbHBIX, KHUBOTHBIX KJIETOK,
MUKpOTpernaparsl 0aKTepHallbHBIX KIETOK.

JlaGopaTopHas padora «l3yueHue CTpoeHUs KJIETOK PA3ITUUYHBIX OPTaHU3MOB.

IIpakTuyeckasi pabora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI».

JlaGoparopnass pabGora «MccienoBaHue IUIa3Moiiu3a M JCIUIA3MOJIM3a B PACTUTENbHBIX
KIJIETKAX.

IIpakTuyeckas padora «/3ydeHue ABMKEHUS IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).



Tema 6. O0MeH BellecTB U NMpeBpalleHue SHEPrUuM B KJIeTKe

AccuMWISIIMSL UM TUCCUMMJISALIMA — JIBE CTOPOHBI MeTabomu3ma. Tumbsl oOMeHa BeEIIEeCTB:
aBTOTPOGHBIA M TreTepoTpOodHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX MHpoleccax. JHEPreTHudecKoe
obecrieuenne kieTku: npeBpameHne ATD B oOMeHHBIX mporeccax. depMEeHTAaTHBHBIN XapakTep
peakuuii kieroyHoro metabonuzma. depMeHTH, UX CTPOCHHE, CBOMCTBA WM MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuyns ¢epMEeHTOB OT HEOPraHUYECKUX KaTaIU3aToOpoB. beaku-akTuBaTophl U OENKu-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKLUI OT pa3IMYHbIX (PaKTOPOB.

[lepBuuHbII CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DoTocuHTE3. AHOKCUCEHHbIU U
oxcuzenHvlll pomocunmes y b6axmepuii. Ceemocoouparowjue nueMenmsl U NUSMeHmovl PeaKyuoHHO20
yeumpa. Ponb xnoporutactoB B nporecce ¢porocunte3a. CBeToBas U TeMHOBas (pa3bl. Pomoovixanue,
C3., C4- u CAM-munset pomocunmesa. llponykTHBHOCTH OoTOCHHTE3a. BriussHUE pa3muuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUueHue GoToCcHHTE3A.

Xemocunre3. Pa3zHooOpaszue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIOIIHE OaKTepHH,
XKele300aKTepun, cepobaKkTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buael Opokenusi. I[IpomykTsl OpoXKEeHHS M WX HCIIOJIb30BaHHUE
9YeJI0BEKOM. AHa’POOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHl OMOTEXHOIOTUU M BO3OYIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTarbl 3HepreTudeckoro oomena. [logroroBurenbHsplid atamn. [ukonus
— OECKHCIIOPOIHOE PACIICTIIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, WIM KIETOYHOE JAbIXxaHuWe. Poiab MHUTOXOHApPUN B MHpoleccax
ouosnornyeckoro okucienus. Luknmueckue peakun. OxucnutensHoe GochoprimpoBanue. JHepeus
Membpannoeo epaouenma npomonos. Cunme3 AT®: paboma npomonuoiu ATD-cunmasoi.
[IpeumymiectBa a’dpoOHOro myTH oOOMEHa BEIIECTB Iepel aHa’poOHbIM. OddekTUBHOCTH
SHEPreTHYecKOro oOMeHa.

JdemMoHcTpanuu

[oprpersr: k. [Ipuctou, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «@DorTocuHTe3», «IHepreTuueckuil oOmeH», «buocunTez Oenkay,
«Ctpoenue pepmeHnTa», «XeMOCHUHTE3Y.

O6opynoBaHHe: CBETOBOM MHKpPOCKON, OOOpPYAOBAHME i MPUTOTOBICHHUS TMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pabora «l/3yueHue KaTalUTHYECKOH aKTHBHOCTH (EpMEHTOB (Ha MpuMepe
aMUJIa3bl WIM KaTaaasbl)y.

JlaGopaTopHas padora «/3yueHue GepMEHTATUBHOTO paCIICIUICHUS MEPOKCHIA BOJOPOJa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpopMalus U peaju3anus eé B KJIeTKe

Peakuun marpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTapHOCTH B PEAKLUMSIX MaTPUYHOTO
cuHTe3a. Peanusamus HacielCTBEHHOW wuHQpopMmanuu. [eHeTHueckuii KOJ, €ro CBOMCTBA.
Tpanckpunuuss — warpuunbelii cuHTe3 PHK. IlpuHumnel TpaHCKpUIIIMKA: KOMIUIEMEHTAPHOCT,
AHTUIIAPAIUIEIBHOCTh, ACUMMETPUYHOCTD. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsuuss u e€ osramel. Yuactue TpaHcnoptHeix PHK B OuocunTe3e Oenka. YcimoBus
ouocuHTe3a 6enka. KonupoBanue aMuHOKHCIIOT. Posik pubocom B OnocuHTE3€ OernKa.

Cogpemennvie npedcmaenenus o cmpoeHuu 2cenog. OpraHusanys T€éHOMa y TPOKapHoOT U
9YKapHOT. Perynsauus akTUBHOCTH T€HOB y mpokapuoT. I'mnoresa onepona (®. XKako6, K. Mano).



MonekynapHvle mexanusmvl IKCHpeccuu 2eHog y sykapuom. Ponv xpomamuna é pezynsyuu pabomol
2eHo6. Perynsaius 0OMEHHBIX ITPOIIECCOB B KieTKe. KiteTouHbIi ToMeocTas.

Bupycbl — HeknerouHble (GOpPMBI KH3HU M OOIUTaTHbie Mapa3uThl. CTPOCHHE MPOCTHIX H
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaron. JKusnennwvitl yuxin JJHK-codepoicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

Bupycubie 3a0oneBanus venoBeka, xuUBOTHBIX, pactenuid. CITN]J], COVID-19, comuanpabie U
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamura: ummeepayus u aunamuz 6oavwux maccusog («bigdatay) cmpyxmyprvix
ouonocuyeckux oanHvlx. Hanomexnonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie hynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabnuis! u cxeMmsl: «bruocunTes 6enkay, «I'eHeTnueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTuyeckas padora «Co3nanre MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKH

Krnerounslii nuki, ero nepuopl u perynsauus. Uarepdaza u muro3. OcoO0EHHOCTH MPOLIECCOB,
nporekaomux B uHTepdasze. [loaroroBka  kimetkn K geneHuto. lIpecuHTeTnueckuit
(MOCTMUTOTUYECKUI), CHHTETUYECKUH W TOCTCHUHTETUYECKUH (TPEMUTOTHYECKUN) MEpPHOIbI
uHTEep(ha3bI.

Martpuunsiid cunte3 JIHK — permukanms. [Ipunnuns! permukanuu ITHK: KoMIuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapaieabHOCTh. Mexanusm pemukanuu JIHK. Xpomocomsr.
Crtpoenue xpomocoM. Temomepbl U Tenomepaza. XPOMOCOMHBIM HaOOp KIETKA — KapHOTHII.
JIUTIoUTHBIN ¥ TaITIONIHBIA Ha0opbl XpoMocoM. ['oMoiorudabie XpoMocoMbl. [1010BbIe XpOMOCOMBI.

JHenenne knetku — Muto3. CTaguu MUTO3a M TIPOUCXOAIINE B HUX MPOIECCHl. THUITBI MUTO3A.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4eHIE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemast kietouHas rudess — aromnTos.

Krnerounoe simpo, xpomocombl, (yHKIHMOHallbHAs TeHOMHUKA. Mexanuzmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemok. «llugposas wknemka» — oOuoungopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabmuielt u  cxembl: <«OKU3HEHHBIH [HMKI KIETKH», «MHTO3», «CTpoeHHE XPOMOCOM,
«Penmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKA JTYKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpenapaTaxy.

JlabopaTopnas padora «HabmoneHue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonoruueckoe pasHooOpasue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEAESITEIIbHOCTH OJTHOKJIETOUYHBIX OPTraHu3MOB. bakTepun, apxew,
OJTHOKJIETOYHBIC TPHUOBI, OJTHOKJIETOYHBIE BOJIOPOCIH, IPyTrue MPOTHCTHL. KOJTOHMAIbHBIE OpTraHU3MBI.

B3auMocBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl M CHUCTEMbl OPraHOB.
Opranusm kak exuHoe Lenoe. ['omeocras.

Tkanu pactenmii. TUIIBI pacTUTENBbHBIX TKaHEH: 0Opa3oBaTelibHAs, TTOKPOBHAsS, MPOBOJISINIAS,
OCHOBHasi, MexaHnueckas. OCoOOEHHOCTH CTpoeHUs, PYHKIMNA M PACIHOJIOKCHHUS TKaHEH B OpraHax
pacTeHui.



TkaHu >KMBOTHBIX M 4eNOBEKA. THIBI KUBOTHBIX TKAHEW: DIUTEIMANIBHAS, COCIMHUTEIbHAs,
MbIlIeuHass, HepBHasg. OCOOEHHOCTH CTpoeHUs, (GYHKIUA M PACHOJIOKECHHS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE U T€HEpAaTUBHBIE OpraHbl pacTeHUd. OpraHbl U CHCTEMbI OpPIaHOB
KUBOTHBIX U 4enoBeKa. DyHKIUU OPraHOB U CUCTEM OpPIaHOB.

Omnopa Ttena opranusmoB. Kapkac pactenuil. CkeneTbl OZHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. Hapy)XHbIN 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBr>keHue OopraHu3MoB. J[BH)KEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKT'yTUKOBOE,
pecHuYHOe. [IBMKEHME  MHOTOKIETOYHBIX pAacCTEHUH: TPONM3MBl W  HacTUW. JIBHKeHuHe
MHOT'OKJIETOYHBIX JKUBOTHBIX U YeJOBEKa: MblllleyHas cuctema. Pediexc. CkeneTHble MBIIIIBI U UX
paborta.

IInranue opranusmosB. llormomeHune BOIBI, YIVIEKMCIOIO ra3a M MMHEPAJIbHBIX BEILECTB
pacteHusmu. lIIutanue XUBOTHBIX. BHYTpUIOIOCTHOE M BHYTPHUKIETOYHOE NuIeBapeHue. [Iutanue
[I0O3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTENIBLHOIO TpakTa. [IWieBapuTenbHBIE JKEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue opranm3moB. Jlpixanue pacteHwid. Jlpixanue >kuBOTHBIX. Jnuddysus ra3oB uepes
noBepxHocTh KieTkH. KoxHoe npixanue. JlpixarenbHas noBepxHocTh. JKaOepHoe M nérouHoe
AbIxaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOLHMOHHOE YCIIO)KHEHHE CTPOCHUS
JIETKUX ITO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucreMa 4enoBeKka. MexaHu3M BEHTW LMY JIETKUX Y
NTUL U MIIeKonuTaromux. Perynsanus asixanus. [{pixaTenbHble 00bEMBI.

TpancnopT BelwecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEIECTB Y
*UBOTHbIX. KpoBeHOCHas cucreMa u e€ opransl. KpoBeHOCHas cucreMa MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHbIE cOCyabl M KpoBb. Kpyrum kpoBooOpaiieHusi. OBOJIOLHMOHHBIE
YCIIO)KHEHHSI CTPOEHMSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepnua u eé
perynsanus.

Boeinenenne 'y opranusMoB. Beigenenue |y pacreHuid.  BwlaeneHue  y  JKMBOTHBIX.
CoxparutenbHble Bakyosnu. Opraubl BelesneHus. PuibTpanus, CeKpenust 1 00paTHOE BCachIBaHME Kak
MEeXaHU3Mbl pabOThl OpraHoB BblieneHHUs. CBs3b MOJIOCTH Teja C KPOBEHOCHOW M BBIIEIUTEIHHOU
cUcTeMaMU. BbigeneHne y TMO3BOHOYHBIX JKMBOTHBIX U dyenoBeka. [louku. Crpoenune u
¢byHkunonuposanue HepoHa. O6pazoBaHNE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpbl OakTepuil U LUCTHI
MpOoCTEHIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencra macCUBHON U XUMUYECKOU
3auThl. OUTOHIIMIBI.

3amuTra y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alllUTa OpraHU3Ma OT
6one3nell. IMMyHHas cuctema yenoBeka. KieTouHbl 1 ryMOpanbHbIi HIMMYHUTET. BpoxaéHHBIN U
NPUOOPETEHHBIN crienupuIeckuii UMMyHHUTET. Teopust KiIoHalIbHO-ceneKTUBHOro nMmynurera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI OpraHu3MoB. Poib BpOxAEHHOTO
MMMYHHUTETA B PA3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3gpakxuMocTh U peryisnuus y Opranu3sMoB. Pa3apakuMOCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTh M peryisinus y pacTeHuil. PocToBble BeniecTBa U X 3HaYEHUE.

HepBHas cuctema u pedriexTopHas perynsuus y >KUBOTHBIX. HepBHasi cuctema u €€ OTHENbI.
OBOJIOIIMOHHOE YCII0)KHEHHUE CTPOCHMSI HEPBHOW CHCTEMBI y KUBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie U yCIIOBHBIE pedIIEKCHI.

I'ymopanbHast perynsuuss M DSHIOKPHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHON CUCTEMBI M MX TOpMOHBI. [[elicTBue TOPMOHOB. B3anMOCBA3b HEPBHOW M SHIOKPHUHHOMN
cucreM. [ unoranamo-runodusapHas cucrema.

demoncrpauuu [loprper: U. I1. I1aBnos.



Tabmuer u  cxembl:  «OAHOKIETOYHBIE BOAOPOCTNY», «MHOTOKIETOYHBIE BOJOPOCIN»,
«bakrtepuny», «lIpocreiimmuey, «Opranbl IIBETKOBBIX pacTeHUi», «CHCTEMBbI OpraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEEe CTPOCHME HACEKOMBbIX», «TkaHu pacreHui», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue ctebdinsn», «CTpoeHHe JMCTOBOW TUTACTUHKNY», «KaHW KUBOTHBIX», «CKEIET ueloBeKay,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepBHas
cucreMay, «Koxay, «MpbliedyHast cucreMa», «BolaenurenbHas cucreMa», « JHIOKPUHHAS CUCTEMAy,
«Ctpoenne MbImby, «Mmmynuter», «Kumednononoctueie», «Cxema TMHUTAaHUS PACTECHUN»,
«KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IutaHapumn,
«BuyTpeHnHee cTpoeHue 0KIeBOro uepBs», «HepBHas cuctema pouid», «HepBHas cuctema JISATyImKm,
«HepBHast cucrema npecMmbikatrommxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIEKOMUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediexcy.

OObopynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIpEnapaTsl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparbl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMHM HACEKOMBIX, HUIJIOKOXKHUX, KUBbIE
9K3EMIUIAPhl KOMHATHBIX PACTeHUU, repOaphu pacTeHUW pa3HBIX OTIENOB, BIAXKHBIC MpernapaTsl
KUBOTHBIX, CKEJEThl IMMO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX >XHMBOTHBIX, CKEJIET YeJOBEKa,
o0opyIoBaHUE Ui JAEMOHCTPAIMK TOYBEHHOTO M BO3AYIIHOTO MUTAHHUS PACTCHHM, pPaCIIEIUICHUS
Kpaxmasia U OelKoB moj naeWcTBueM (epMEeHTOB, 00OpYIOBaHUE ISl JEMOHCTPAIMU OIBITOB IO
M3MEPEHUIO JKU3HEHHON EMKOCTU JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX JBUKEHUN, MOJEIN T'OJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB LIBETKOBOT'O PACTCHUS».

Tema 10. PazmHoOkeHHMe 1 pa3BUTHE OPTraHNU3MOB

®opMBI Pa3MHOKEHHUSI OPTraHU3MOB: Oecrosioe (BKJIIOYasi BEr€TaTUBHOE) M TOJIOBOE. Bub
0ecroIoro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHNUE.

[TonoBoe pasmuoxenue. [lonoBble kineTku, win ramersl. Meito3. Craaun meio3a. IloBenenue
XpomocoM B Meiio3e. Kpoccunrosep. buosmornyeckuii cMbIcii MeH03a U MOJIOBOTO npouecca. Meios u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe passutue. ['amerorenes y >kuBoTHbIX. [lonoBbie xene3sl. OOpazoBaHue U
pa3BUTHE NOJOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpoeHUe MOJIO0BbIX KIETOK.

OmnooTBOpeHHe M 3MOpPUOHATIBHOE pa3BUTHE KUBOTHBIX. CHocoObl OIIOAOTBOPEHMS:
Hapy)KHO€, BHyTpeHHee. [lapTreHorenes.

NnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHOJIOTHS — HayKa O pPa3BUTUHU
opranusMoB. Mopgozenez — oona u3 enasueix npobdnem smopuonoeuu. Konyenyua mopghozenoe u
Mmooenu mopghoeenesa. Ctanuu SMOpUOTeHe3a )KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenue. Turmsl
npoOneHus. [Jemepmunuposannoe u HedepMuHuposanumoe opobOnenue. bnacmyna, munvi Oracmyn.
OcoGeHHocTy ApOOIEHUS MIEKOMUTAIONINX. 3apO/IbIIIEBbIE JTUCTKHU (TacCTPyIALUs). 3aKkjajKa OpraHoB
W TKaHEeWd M3 3apOoAbIIEBHIX JHUCTKOB. B3auMHOe BIMsSHME dYacTeil pa3BHBAIOLIErOCs 3apojbllia
(oMOproHanbHAsT MHAYKIHMS). 3aKiaJKa IaHa CTPOSHUS JKMBOTHOTO KaK pe3yiabTaT HepapXUUeCKHX
B3aUMOJICHCTBUI TeHOB. BimsiHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3TUYHBIX (AKTOPOB OKpYKArOMIEH
Cpelbl.

Poct u pasButue xuBOTHBIX. [locToMOpuoHanbHbI nepuon. Ilpsimoe u HempsMoe pa3BUTHE.
PazButue ¢ meramop(o30M y GECII03BOHOYHBIX U IIO3BOHOYHBIX KUBOTHBIX. bruojornueckoe 3Ha4eHne
MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B MpUpoe. THUIIBI pOCTa )KUBOTHBIX. PaKTOPHI
PEryJlMu pocTa XUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTHS y KUBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a yenoseka. CTapeHne U CMepTh Kak OMOJIOTHYeCKHE TPOLIECCHI.



Pasmuoxxenue u pasputue pacteHuit. ['ametrodut u cmopodut. Meiio3 B )XKM3HEHHOM ITHKJIE
pactenuii. OOpa3zoBaHue crop B Iporecce Mmeio3a. ['amerorene3 y pacteHuid. OIIog0TBOPEHUE U
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. [IBOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PAaCTEHUM.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryisiiuy OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «BereratuBHOoe pasMHOXKeHUE», «Tumbl O€cnosoro pasMHOKEHUSN»,
«Pa3MHOXeHUE XJIaMUJIOMOHANb», «Pa3zMHOXeHue 3BrieHbl», «PasMHOXeHuE ruaps», «Meios3y,
«XpoMocombl», «I'amerorenes», «CTpoeHue AWLEKIETKH U criepMaro3onga», «OCHOBHBIE CTaauHu
OoHTOreHe3a», «lIpsmoe m Henpsmoe pasBuTHe», «Pa3BUTHE MAMCKOro XyKa», «Pa3Butue capaHum»,
«Pa3Butne nArymkn», «/[BoiiHOE OIUIONOTBOpEHUE Y IIBETKOBBIX pacTeHUil», «CTpoeHHE CceMsH
OJIHOJOJIBHBIX M JBYIOJIbHBIX pacTeHui», «KM3HEHHBIM LMK MOPCKOW KamycTbl», «JKu3HEHHBII
LUK MXay», « KU3HEHHBIM LUK MaNlOPOTHUKAY, «KU3HEHHBIN LIUKI COCHBI».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl SIMIEKIETOK M CIepMaTO30U0B,
Mozenb «L{uKIT pa3BUTHS JIATYIIKI.

JlabopaTtopHass  paGora  «lI3yyeHue CTpOEHHs MOJOBBIX KJIETOK Ha  TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckasi padora «BplsiBIeHHE TNPU3HAKOB CXOJCTBA 3apOJIBIINICH IO3BOHOYHBIX
AKHUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOMXEHUS BBICIIIMX PACTEHUI».

Tema 11. I'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHBOCTH OPraHN3MOB

WcTopust craHoBiIeHMs U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HbIX B pa3BuTuu reHetuku. Padorst H. K. Kombumosa, H. U.
BasunoBa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®dununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MTOHITHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
albTepHATUBHBIE TMPU3HAKW, JOMMHAHTHBIM M PELECCUBHBIM NMPU3HAK, TOMO3UI0OTa, TE€TEpO3UroTa,
YuCTasl JIMHUS, THOpUIbI, TeHoTHUM, (HeHOTUrl. OCHOBHBIE METOJbl TE€HETHUKH: THOPUIOTOTHYECCKUH,
LUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETHYECKH.

JdemoncTpanuu

[Toptpersr: I. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmuii.

Tabnuue! u cxembl: «MeToabI reHeTUKNY», «CXEeMBbI CKPEILIUBAHUS.

JlaGopaTopHnas padora «/{po3o¢uina kak 00BEKT FreHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenBanue. [lepBoiii 3akoH MeHaens — 3aKOH eauHOO0Opa3us THOPUIOB
nepBoro mnokoneHus. [IpaBuino goMuHupoBaHus. BTopoil 3akoH MeHaens — 3aKOH pacIlEIICHUs
NpU3HAKOB. [{UTOMOrNYecKne OCHOBBI MOHOTMOPHUIHOTO CKPEIMBaHuUs. [ MITOTe3a YUCTOTHI raMeT.

AHanmusupyromee ckpemuBanue. [IpomexyTouHbli XapakTep HacieqoBaHusA. PacmieruieHue
MIPU3HAKOB IIPU HEMOJHOM JOMUHHUPOBAHUH.

JurnbpunHoe ckpeuBanue. Tpetuil 3akoH MeHzaenst — 3aKOH HE3aBHCHUMOTO HacleJ0BaHMS
pU3HAKOB. LlUTOMOrNYecKrne OCHOBBI TUTUOPUIAHOTO CKPEIIUBAHUS.

CueruienHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CremnseHHOe HaclieI0BaHUE
T€HOB, HAPYILIEHHE CLETUICHHUS MEXIYy TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.



l'enetuka mnona. XpPOMOCOMHBIM MEXaHHM3M OIpEAETIeHUs] Toyia. AyTOCOMBI W TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbIN M reTeporaMeTHbIN MoJ. ['eHeTu4ecKasi CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue nprusHakoB, CHEIMIIEHHBIX C TIOJIOM.

l'enotunn kak nenocrHas cucrema. llnedoTrponuss — MHOXKECTBEHHOE JICMCTBHE TIEHA.
MHoxecTBEHHbIN ajuienu3M. B3zauMozeiicTBue HeaylelnbHbIX reHoB. KoMIieMeHTapHOCTh. DnucTas.
[Tonumepust.

['eHeTMYECKUIT  KOHTPOJIb  pa3sBUTUS  PACTCHUM, JKUBOTHBIX M  4YEJIOBEKa, a TaKkKe
(DM3HONIOTMYECKHUX TMPOIIECCOB, TOBEICHUS W KOTHUTHUBHBIX (YHKIHHA. ['eHeTHYecKre MeXaHU3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — IMapa3uT» M «XO3IUH — MHUKPOOHOMY.
['eneTnyeckue acieKThl KOHTPOJIA U U3MEHEHHs HACIEACTBEHHON MH(OPMAalUU B TOKOJCHUSIX KJIETOK
Y OPTaHU3MOB.

JdemMoHcTpauuu

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuubl u cxembl: «llepBblli W BTOpOM 3akoHbl Menpaens», «Tperuii 3akoH MeHaens»,
«Ananmm3upyromiee ckpemuBanuey, «Hemomnoe poMuHupoBaHue», «CIETUICHHOE HaCIEI0BaHUE
MPU3HAKOB Yy apo3oduibl», «['eHetuka mona», «Kapuorun dyenoBekay, «Kapuotun mapo3oduiiby,
«Kapuotun nruts», « MHOKECTBEHHBIN ajienn3M», «B3anmoaeicTBre reHoBy.

O6opynoBanue: Mojenb JUIs JAEMOHCTpallMd 3aKOHOB €AMHOOOpa3usi TUOPUIOB MEPBOTO
MOKOJICHUS W PacCUICIUICHUs] MNPU3HAKOB, MOJENb JUISl JEMOHCTpPAlMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUSI TPU3HAKOB, MOJEIb ISl JIEMOHCTPAlMU CUEIJIEHHOrO HACIEIOBAHUS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/po3zodunar.

IIpakTnueckas padora «/I3ydyeHue pe3yiabTaTOB MOHOTHOPHAHOTO CKpEIIMBaHUSA Y
TPO30(UITBI».

IIpakTnueckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO3OPHUIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHoTMna u cpeasl npu  GopMupoBaHUU (PeHoTumna. VI3MEHYUBOCTH
npu3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKU. BHUJIbI N3BMEHUMBOCTH: HEHACIIEICTBEHHAS U
HACJIC/ICTBEHHAS.

Mopaudukamonsas W3MEHYMBOCTh. Ponb cpenbl B (GOpPMHUPOBAHMHM MOJIU(DHUKAITMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanumonHblii psng u BapuanuoHHas kpubas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON U3MEHUYUBOCTH.

l'enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIMYECKOW  W3MEHUYMBOCTH.  Bujabl
TeHOTHIMYECKOW M3MEHYMBOCTH: KOMOWHATHBHASI, MyTaIlMOHHASI.

KoMOuHaTuBHasT W3MEHYHMBOCTh. Meii03 M TIONOBOM TMpOILECC — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. POIb KOMOMHATHBHOW HM3MEHYMBOCTH B CO3/IaHUU TE€HETHMUYECKOTO Pa3zHOOOpa3us B
npejenax OJHOrO BUIA.

MyTtarnmornHass HW3MEHUMBOCTh. BuIbl MyTanmii: TeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE W UHAYLUUPOBAHHBIE MyTalluu. SIepHble M LUTOIJIA3MATHUYECKUE MYTalluu.
CoMaruueckue ¥ moJioBble MyTaluu. [IpuurHbl BO3HUKHOBEHUS MyTaluid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOI'O IMpolecca. 3aKOH TOMOJIOTUYECKUX pPSIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunoB). BaesinepHast ©13MEHUMBOCTh M HACTIEICTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, pOJb  DNUSEHEMUUECKUX (QaKmopos 6 Hacie0o8anuu u
UBMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumnos.



Tabmumpr u  cxembl: «Buasl  u3MeHunBocTH», «MoaudukanonHas HU3MEHUYHUBOCTHY,
«KomOuHaTUBHasE HW3MEHUYUBOCTHY», «Meto3y, «OmiogorBopeHue», «l'eHernyeckue 3a00JIEBaHM
yenoBeKay, « Buasl myranuin.

O6opynoBanue: JKHBbIE M TepOapHbIC OSK3EMIULIPHI KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopHas pa6ora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHON N3MEHUHNBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BapUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuKa Yes0BeKka

Kapuorun genoBeka. MexayHapoiHasi mporpaMmMa MCCIEIOBaHUSI F€HOMa 4eJloBeKa. MeTo/bl
W3YYCHHS TCHETUKU YEJIOBEKA: TeHEATOTHUECKHA, OTM3HEI[OBBIN, ITUTOTCHETUYECKUH, IO ISITUOHHO-
CTaTUCTUYECKH, MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE ONpeACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIMPOBAaHME, B TOM uyucie ¢ nomombio [II[P-ananusa.
HacnencrBennsie 3a0oneBanus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJIE€3HM 4eloBeka. bonesHu c
HACJIEACTBEHHON MPEAPaCIIONIOKEHHOCTHIO. 3HAUCHUE MEAUIIMHCKON F€HETUKUA B MPEIOTBPAIICHUHN U
JICYCHUN TCHETHYECKUX 3a00JICBaHWK UeloBeKa. MeEIUKO-TeHETHYeCKOe KOHCYJIbTHPOBAHUE.
CtBonoBble KIeTKU. [IoHSATHE «T€HETUYECKOTo Tpy3a». DTHUECKHUE aCTIeKThl UCCIIEeIOBaHUI B 00JI1acTH
peoaKkTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOW YYBCTBHTEIBHOCTH 4YEIIOBEKa K (U3HUECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKPYXKAIOLIEH cpelibl. | eHeTnyeckass mpeapacioioKEHHOCTh YEJIOBEKa K
MaTOJIOTUSIM.

JdeMmoHcTpamun

Tabmuupr u cxembl: «Kapuotum denoBeka», «MeTOAbl H3y4YeHUsS TEHETHKHU YEIIOBEKa,
«"enernueckue 3a00J€BaHUS YETOBEKAY.

IpakTuyeckasi padora «CocraBieHUe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKanus U CeleKusl. 3apoKIeHue CelIeKIuu 1 qoMectukauuu. Yuenue H. . BaBunosa
o llenTpax mpouCXOXIEHUs W MHOTO0Opasusi KyJbTYpHBIX pacTeHui. Poib cenmekimuu B CO3MaHHH
COPTOB pacTeHUW U MOPOJ KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacyencTBeHHoM n3menunBoctu H. . BaBuioBa, ero 3HaueHue Asisi CENEKIIMOHHON paboThlI.

Mertoabl cenekMoHHOW paboThl. VcKyccTBEHHBI OTOOp: MAacCOBBI M HMHIUBUAYaJIbHBIH.
Otanbl KOMOMHAIMOHHOW cenekuuu. VcnpiTanwe mnpou3BoauTeNe 1Mo moToMcTBY. OtT6op 1o
TEHOTHITY C TIOMOIIBIO OIIEHKHM (PEHOTHITA TIOTOMCTBA M OTOOP MO TEHOTHUITY C MOMOIIBIO aHaIW3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENIEKIIMOHHOW paboThl. PainannoHHBIA 1 XUMUYECKHIA
MyTareHe3 Kak MCTOYHUK MYTallMi y KyJbTYpHBIX (opM opraHu3moB. Mcmosibp3oBaHue T€éHOMHOTO
penaKkTUpOBaHUA W MeTOJI0B pekoMOuWHaHTHBIX JIHK nis momydeHuss McXomHOro MaTepwania s
CEJIEKIIUU.

[Tonydenue monumnnou0B. BHyTpuBuaoBas rubpuau3zaius. bIu3kopoICTBEHHOE CKpeIBaHUE,
unu uHOpuAUHT. HepoJcTBEeHHOE CKpelMBaHHWE, WJIM ayTOpUIUHT. ['€Tepo3uc W €ro NpPHUYUHBI.
Ucnons3zoBanne rerepo3uca B cenekiuu. OtnanéHHas rubpuausanus. lIpeogonenue Oecrimomust
MEXBUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIUN PACTCHUHN U KUBOTHBIX. «3€1EHASA PeBOIOYULY.

CoxpaHeHne U U3y4eHHE I'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U MX AUKUX POAHYEH
JUIS CO3JaHMSI HOBBIX COPTOB M THOPUIOB CENbCKOXO3SNUCTBEHHBIX KYJIbTYp. HM3yueHue, coxpanenue u
ynpasieHue 2eHemu4yecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHBIX 6 YEAX
VAYYUEHUS. CYWeCEYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YuUcie ¢ NPUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLE008AHUL, NEPEeO08bIX UOel U NePCNEeKMUBHBIX MEXHOI02U.



JdemoHcTpauuu

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxko, II. II. JIykesinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuier U cxeMmbl: «LIeHTPBI MPOWCXOXICHUS W MHOTOOOpa3usi KYJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHUX pAJOB B HACIEACTBEHHONM HW3MEHYMBOCTH», «METOABI CEIEKLHUN,
«Otnanénnas rubpuanzanusy, «MyrtareHes».

JlabopaTopunasi padora «lI3yueHue copTOB KyJbTYpHBIX pacTeHUH U TOPOJ JIOMAIIHUX
YKUBOTHBIX).

JlaGoparopHas pabdora «3yueHne METOA0B CEIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJbI M JIOCTHKEHHUS CEJEKIMM PACTEHWH M >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENIBHBIA YYacCTOK, B TEILIUYHOE
X03SIIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

Tema 16. BUOTeXHOI0TUS M CHHTETHYeCKAS OMOJIOTUSA

OOBEKTBI, HCIONB3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBIE M TKaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, X XapaKTEPUCTHKA. TpaaunnoHHas OMOTEXHOJIOTHS: XJIeOONeueHue, MOTydeHne
KHUCJIOMOJIOYHBIX ~ HPOXYKTOB,  BHHOJENHE. MuKpoOHOIIOTHYEeCKUI ~ CHHTES. OOBeKThI

MHUKPOOHOIOrHYecKuX TexHonoruil. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJIOTMH ¥ MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHUS! U KOHCTPYUPOBaHUS
T€HOMOB C LENbI0 IOJYYEHHs] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPKALIUX HE BCTPEYAIOIIMECS B
IpUpoJie OMOCUHTETUYECKUE ITYTH.

Knerounas wnnxkeHepus. MeTonbl KyJbTypbl KIETOK W TKAaHEH pAcCTCHMM M >KMBOTHBIX.
KpuobGanku. Comaruyeckass rubpuauzanus U comaThuyeckuil smOpuoreHes. Mcmonb3oBaHue
TalION0B B CEIIEKUMHM pacTeHull. [lonyuenue MoOHOKNOHANbHbIX anwmumen. Fcnonvzosanue
MOHOKIOHANbHLIX U  NOAUKIOHATbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMS SHLEKIETOK W KIOHUPOBAHME KUBOTHBIX. METOJ TpaHCIUIAHTALMU SAEP KIETOK.
Texnonocuu 0300p0o6IeHUs, KYIbMUBUPOBAHU U  MUKPOKIOHANLHO2O — PA3MHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAHHE
pexomOuHanTHeIX JHK. Cosoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIEKTUBBI
XPOMOCOMHOW U T€HHON MHXEHEPHH. DKOJIOTHYECKHUE U TUUECKUE MPOOIIeMbl TEHHOW HH)KEHEPUH.

Meauuunckue OuorexHonoruu. IloctreHomuas nudpoas wmenuuuHa. [IIP-muarnoctuxa.
MeTtaboIOMHBIN aHAJIN3, TEHOIIEHTPUYECKUN aHAIM3 TPOTEeOMa YeJIOBEKa JIJIsi OIICHKU COCTOSIHUS €T0
310poBbs. Mcrmonb30oBaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-Omounxenepus s
pa3paboTku (yHJAMEHTAIBHBIX OCHOB MEAMUMHCKUX TEXHOJOTHH, CO3/JaHUS KOMIUJIEKCHBIX TKaHEH
COYETAaHHEM TEXHOJIOTUH TPEXMEPHOro OHONMPUHTHHra W cKaQQoIaUHra JUIs pelieHus 3aaady
MEePCOHATM3UPOBAHHON MEIUIMHBI.

Co3gaHue BEKTOPHBIX BaKUMH C LENbI0 OO0ecredeHnss KOMOMHHMPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MONEKYISAPHBIX MeXaHW3MOB (¢yHkuuoHuposanus PHK-
CoJIep KalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «/cnoapb30BaHHE MHUKPOOPTaHU3MOB B IPOMBIIIIEHHOM IPOU3BOICTBEY,
«Kierounas unxeHepusn», «I eHHas NHXXEHEPU».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

IKcKypenst «bHOTEXHOIOrMS — BaKHEHMIIAs IMPOU3BOJIUTENBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.



11 KJIACC

Tema 1. 3apoxaenue 1 pa3BuTHE IBOJTIOIMUOHHBIX NPECTABJIEHN B OMOJIOTHH

OpomonmonHas teopust Y. [lapBuna. Ilpennocbulku BO3HMKHOBEHHs JAapBUHU3MA. JKHU3HB U
Hay4Has aedaresabHocTs Y. /lapBuHa.

JBuxymue cuibl sBoionnu BUOB o Y. J[apBuHy (BbICOKAasi MHTEHCUBHOCTb PAa3MHOKECHUS
OpraHM3MOB, HAaCJI€JICTBEHHAas HW3MEHYUBOCTb, OOpbOa 3a CyIllecCTBOBAaHUE, ECTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunTeTHdeckoit teopun sBomonuu (CTI). HelTpambHash TEOpHs] SBOJOIHH.
CoBpemMeHHass 3BOJIIOLMOHHAS OuHoJorusi. 3Hau€HUE SBONIOIHOHHOM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, U. lapsun,
C. C. YerBepukos, U. 1. HImansraysen, Jx. Xongein, /. K. benses.

Tabmuiet u cxemsl: «Cucrema xxuBoit mpupoas! (o K. JIunuero)», «JlecTHUIIA )KUBBIX CYILIECTB
(mo Jlamapky)», «Mexanu3M (OPMUPOBAHHS MPUCTIOCOOJICHUH Yy pAaCTEHWH W >KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapipyra nyremectsus Y. lapsunay, «Haxoaku Y. JapBunay, «®opmbl
00pnObI 3a cymiecTBoBaHue», «llopoasl romybeii», «MHoroo0pasue KyJabTYpPHBIX (DOPM KamycThI»,
«[Topoapl momalIHUX >KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BUIOB (o Y. [apBuny)», «Cxema
COOTHOILIEHUS JBUXKYUIUX CHJI 3BOJIOLUUN», «OCHOBHBIE TIIOJOXKEHHS CHHTETHYECKOM Teopuu
SBOJIIOLIVM.

Tema 2. MUKpPO03BOJIIOLUS U €€ pPe3yJIbTaThl

[Momynsimust kak dyieMeHTapHas eauHHuIa SBomonuH. COBpEeMEHHbIE METOAbl OICHKU
TEeHETUYECKOT0 Pa3HOO0Opa3us M CTPYKTYpbl nomynsiuuil. M3mMeHeHue reHodoHa HOMyJsSLUN Kak
AJIEMEHTAapHOE SBOJIOIMOHHOE sIBIEHHE. 3aKOH TreHeTndeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (aKTOpbl  (ABMXKYIIME CHUJIBI) HBOJIOLMH. MYyTallMOHHBIA  Ipolecc.
KomOunaTtuBHas u3mMeHUMBOCTh. Jlpeii reHoB — ciyuyaiiHble HEHanpaBlIEHHbIE W3MEHEHHs 4acTOT
ajuteneit B monymsauusx. O¢PdeKkT ocHoBarens. Ipgexm OymuLiounozco eopaviwika. CHudicenue
2EHemuU4ecKo20 pazHoobpasus: npuuunel u cireocmeus. llposenenue s¢hghexma Opetigha 2enos 6
oonvwux u  manvix  nonyaayusax.  Mwurpauumu.  M3omAuus  momynsnuii:  reorpaduueckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAS).

EctectBenHblil 0T00p — Hampapistouuil gakrop sBostonuud. PopMbl €CTECTBEHHOTO OTOOpa:
JOBUKYIINM, CTaOMIM3UPYIOMIMM, pa3peiBatomnii (qu3pynTuBHbIi). [lonoBoit or6op. Bo3HukHOBEeHME
1 DBOJIIOLINS COLIMAIIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCTh  OpPraHM3MOB  Kak  pe3yibTaT MUKPOIBOJIOLUUH. BO3HMKHOBeHHE
npucnocoOiaeHnit y opranu3moB. Apomopdossl u uaumoanantanuu. [Ipumepsl npucnocobieHuit y
OpPraHU3MOB: Mophonoruueckue, buznonoruyeckue, OMOXMMHYECKHE, MOBE/ICHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M CTpyKTypa. BumooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLUH.
WM3onsmuss —  xmoueBod  axkTop BuagooOpazoBanus. Ilytm u  cmocoObl  BHI000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduueckoe),  CUMIATPUYECKOe  (IKOJOTHYECKOE),  «MTHOBEHHOE»
(monuruionan3anus, rudpuau3anus). JauTeabHOCTb SBOIIOIMOHHBIX MTPOIECCOB.

MexaHu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBomonmoHHOM  OHojmoruu B pa3paboTke  HAY4YHBIX  METOJOB  COXPaHEHHUS
O6uopa3zHooOpazus. MUKpPO3BOIIONUS U KOAIBOJIOLHMS MAapasUTOB M HUX X034€B. MeXxaHHU3Mbl
(hopMUPOBaHUS YCTOWYHBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

HMemoncrpanuu [Toprperst: C. C. YerBepukos, 3. Maiip.



Tabmuuel n cxembl: «MyTalMOHHas M3MEHUYMBOCTBY, «llomynsluoOHHas CTpyKTypa BHIA»,
«Cxema mposiBlieHHs 3aKkoHa Xapau—BaininOepra», «JIBHKyIIHE CHUIIBI IBOJIOIUNY», «IKOJOTHUUYECKAs
W30S TIONYJSIIUN ceBaHCKOM (openm», «I'eorpaduueckas N30IAIMUS JTUCTBEHHUIBI CHOMPCKON 1
JIMCTBEHHUIIBI JaypcKoiy», «llomynsnnoHHbIE BOJIHBI YMCIEHHOCTH XMIIHHUKOB U JKEpTB», «Cxema
JeUCTBUSL €CTeCTBEHHOro otbopa», «®Popmbl 00prObI 3a cyuiecTBOBaHME», «HIycTpHanbHBIN
MEJIaHU3M», «KuBble  HCKOmaeMsbIey, «IIOKpOBUTENBCTBEHHAs ~ OKpacka  JKMBOTHBIX»,
«[Ipenpynpexxnatomas okpacka *KHUBOTHBIX», «Pusnonoruueckue axanrauuu», «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENBbHOCTBHY», «Kpurtepuu Buna», «Buael-nBoiiHukn», «CTpykTypa BUIa B
npupoge», «Crocobsl BHI00Opa3oBaHus», «leorpaduyeckoe BuAo0oOpa3oBaHuE TPEX BHUIOB
JaHjpleR», «OKoJornyeckoe BUA000pa30BaHUE BHIOB CHHHUL, «llonuIuionasl pacTeHui»,
«KamyctHo-peneunblii THOpUI.

Ob6opynoBanue: repOapuu pacTeHUH, KOJUICKIMM HACEKOMBIX, Yydeja MTHI[ W 3Beped ¢
IIPUMEPaMU Pa3JInYHbIX MIPUCIIOCOOICHUH, Yydesa NTULl U 3Bepeil pa3HbIX BUOB, repOapuM pacTeHUM
OJIM3KUX BUJIOB, 00PAa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BbisiBJIeHHE N3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopuasi padora  «lIpucnocoOiieHuss  OpPraHM3MOB W HMX  OTHOCHTEIbHAs
11€JIeCO00Pa3HOCTh .

JlaGopaTopHas padora «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Tema 3. Makpo3sBosonus 4 eé pe3y/JbTaThl

Metoapl u3yueHuss MakposBoirouuu. [lazeoHTonmormyeckue MeTOJbl U3YUEHHUS 3BOJIOLUU.
Ilepexoanbie GopMbl U GUIIOreHETUYECKHE PsI/Ibl OPIaHU3MOB.

buoreorpaguyeckue metoas! uzydenus sBoitonun. CpaBHeHue ¢Guiopbl U (ayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpadguueckue obmactu 3emin. Buabl-sHIEMUKN U PETUKTHI.

OMOpPHUONOTHYECKHE U  CPaBHUTEIbHO-MOP(OIOrMYecKHe METOJbl H3Y4YEHHUsS] 3BOJIIOLUH.
'enernueckue MeXaHU3Mbl DSBOJIIOIMM OHTOr€HE3a W TIOSIBICHUS JBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornuHbple M aHaANOTWYHBIE OpraHbl. PyauMeHTapHbBIE OpraHbl M aTaBU3MbL. MOJEKYJISIpHO-
reHeTHYecKue, OMOXMMHUYECKHe U MaTeMaTHMYeCKHe METOJbl M3Y4YeHHUs 3BOJIOLMHU. ['oMoJoruyHbIe
re’bl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[M{ U SBOJIIOIMSI TEHOMOB.

OOme 3akoHOMEpHOCTH (IIpaBuia) 3BoMoOUMU. [lpunyun cmenvt ynxkyuii. HeoOpaTumMocTh
9BOJIIOLIMU. AZlaNTUBHAsA paanuanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIHH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupel 1 cxembl: «DWIOreHETUYECKHH pAI JIOMIATN», «APXEONTEPHKCY, «3Bepo3yOble
amepsl», «Crerouedans», «PuHnopurs», «CeMeHHble NanopoTHUKW», «buoreorpaduueckue 30HbI
3emmmy, «/peitd koHTHHEHTOB», «PenukThl», «HavambHple CcTaguu SMOPHOHAIBHOTO Pa3BHTH
MTO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE Y AHAJIOTHYHBIE OpPraHbl», «PyIUMEHTh», «ATaBU3MBbI»,
«XpOMOCOMHBIE HAaOOpHI YeNOBEKa M IIMMIIaH3e», «[JlaBHbIE HampaBlIEHUS 3BOMIOLUNY, «OO0ImMe
3aKOHOMEPHOCTH 3BOJIOLUN.

O6opynoBaHue: KOJUIEKLINUU, repOapuu, MYJISDKH MCKOMAeMbIX OCTaTKOB OPraHM3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxkneHnue u pa3BuTHE JKM3HH HA 3emie

Hayunble runoTes3sl NpouCX0oXIeHHs )KU3HA Ha 3emiie. AGnorene3 u nancnepmus. Jlonaydnoie
IPEJCTAaBICHUA O 3apOKICHUU JKU3HU (KpealMoHu3M). I'mnores3a MOCTOSIHHOTO CaMO3apOXIAEHUs
KU3HU U €€ onpoBepxkenne onbiTamMu @. Penu, JI. Cnannmannanmy, JI. [Tactepa. [Ipoucxoxaenue u3Hu
U acTpOOHOJIOTHS.



OcHOBHBIE dTalbl HEOPraHUYECKOW »sBomonmu. [lnanerapnas (reojormueckasi) SBOJIOIHUS.
Xumudeckasi dBOJIONMS. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIEeCTB M3 Heopranuueckux. OmbiT C.
Mumnepa u I'. FOpu. Obpa3zoBanue monumepoB u3 MoHomepoB. KoarepBarHas rumote3a A. U.
Omnapuna, rumore3a nepBuyHoro OymboHa Jx. XonneiiHa, reHermdeckas runoreza ['. Mémnepa.
Pubosumer (T. Yek) um rumoresa «vupa PHK» V. TI'mnbepra. dopmupoBanue meMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Nctopus 3emnu u Meronsl €€ nusydeHus. Vckonaemple OpraHu4eckre OCTaTKU. I €0XpoHOoI0TUs
u e€ meroabl. OTHOCUTENbHAS U a0COJIOTHAS T€OXPOHOJOTHs. ['e0XpoHOIOruyecKasi mIKaia: 30HHI,
3pblL, IEPUOJIBI, STIOXHU.

HavanbHple s3Tanbl opraHnyeckoi 3Boitouud. [losBIeHHE M 3BOJIOIMUS TEPBBIX KIETOK.
OBomonusi  MerabonmsMa. Bo3HukHOBeHHME TepBbIX 3KocucTeM. CoBpeMeHHBbIE MHUKPOOHBIE
OMOTIIEHKH KaK aHaJIor MepBhIX Ha 3emiie coobmecTB. CTpoMaTonauThl. [IpoKaproOTHl 1 3yKapHOTHI.

[Ipoucxoxaenne dyKapuoT (CUMOHOTreHe3). OBOJIOLHMOHHOE TPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHbIE ATamnbl ABOJIIOLUU BBICIIUX pacTeHud. OcHOBHbIE apoMop(do3bl pacTeHuil. Brixon
pacteHuii Ha cymy. [losiBieHrne cCiopoBbIX pacTEeHUI U 3aBO€BaHHE MMHU CylId. CeMEHHbIE PacTeHUSI.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIbl 3BOIONNHN KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMCHHBIX THIIOB. llepBbie XOpPIOBBIC >KUBOTHBIC.
XKuzsp B Boje. DBomonus mo3BoHOUHBIX. [Ipoucxoxaenue ampubuii u pentunuii. [Ipoucxoxaenue
MJIeKOMUTAIMUX W ntull. [IpuHnun kmoyeBoro apomopdosza. OcBoeHue OecrO3BOHOYHBIMU H
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emie MO ’paM U MEepUoAaM: apxei, MpOTepo30H, Maeo30i, Me3030i,
KaifHO30H. OOmas XapakTepuCTUKa KJIMMaTa M TeoJIOTMYecKux mporueccoB. llosBnenune u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIeoOpa3oBaHHE: €ro YCJIOBUS M BIUSHME Ha Ta30BbIil cocTaB
aTMocQephl.

MaccoBble BBIMHpaHHMS — D3KOJOTMYECKHE KpU3HChl Mpouuioro. IlpuumHbl M cleacTBus
MaccoBbIX BbIMUpaHH. COBpEMEHHBI 53KOJOTMYECKHI KpusHc, ero ocobeHHoctu. IIpoGiema
COXpaHeHMs OHMOopa3HOooOpasus Ha 3emie.

CoBpeMeHHass CUCTeMa OpraHM4eckoro wmwupa. I[IpuHIMIIBI KiaccUPUKALMKM OPraHU3MOB.
OcCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[optpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, U. YI. Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemn», «Cxema ombita JI. Ilactepa mo wm3ydeHuto
camo3apoxkJeHus: kusHu», «Cxema ombita C. Mwumnepa, I'. IOpu», «3rtanel HeopraHM4ecKon
IBOJIIOLIMMY, «I'€oXpoHoIOrnYecKas mkanay, «HadanpHble sTansl OpraHMuecKo IBOIIOLUNY, «Cxema
o0pa3oBaHMs dyKapuoT NMyTéM cuMOHOreHesa», «CucreMa >KMBOM MpHpobl», «CTpoeHHEe BUpPYyCay,
«Apomopdo3sl pacteruit», «Punmodute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bogopociany, «Mxu», «[lanopotHukny, «I'onoceMeHHbIe pacTeHUs», «OpraHbl IIBETKOBBIX PaCTEHUI»,
«Cxema  pa3BUTHS ~ KHBOTHOTO  MHpa», «ApomMopdo3bl  KHUBOTHBIX»,  «lIpocteifmuey,
«Kumeunononoctueie», «llmockue uyepBu», «Ynenucronoruey, «PbiOb», «3eMHOBOAHBIEY,
«IIpecmbikatomuecs», «lItunpy, «Maekonutatommey», «Pa3BUTHE KU3HU B apXEHUCKON 3pey,
«Pa3BuTHE XM3HU B MPOTEPO30MCKON 3pe», «Pa3BuUTHE XKU3HM B MaJICO30MCKOM 3pe», «Pa3Burne
KU3HU B ME3030MCKOM 3pe», «Pa3BuUTHE >XM3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUUYECKOTO MHUPay.



Ob6opynoBanue: repbapui pacTeHUN pa3IMYHBIX OTNEIOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIE
rpenaparsl JKMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIMM HWIJIOKOYKHX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Uydyela NTHUIl U 3Bepei, KOJUIEKIMH OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOIMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHass JsaGoparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu  mo
M3Y4YEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COCTUHEHUH B IEpBUYHON aTMochepe».

JlabopaTopnasi padora «/3y4ueHue u onucaHnue UCKOMAEMbIX OCTATKOB IPEBHUX OPIaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydyeHue o0coOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEACTABICHUNH O MPOUCXOXKICHUM 4YEJIOBEKa. Pelnruo3Hble BO33pEHHUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxoAcTBO yenoBeKka ¢ KMBOTHBIMU. CHCTEMAaTH4eCKOE IOJIOKEHHE yenoBeka. CBHUIETENbCTBA
CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHYECKHE, AMOPHOIOTHYECKHE,
¢buznonoro-6MoxnuMuIecKue, moseaeHdeckne. OTIUUns 4eIoBeKa OT JKUBOTHBIX. lIpsMoxokaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. PazBuTHe roloBHOr0 MO3ra U BTOPOW CUTHAIbHOM CUCTEMBI.

JBuwxymue cunbl ((hakTopbl) aHTPOIIOTE€He3a: Ouojoruveckue, couuaibHble. COOTHOILICHHE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTanuU aHTpororeHe3a. PaHHHMe yenoBexkooOpa3Hble 00€3bSHBI (MPOKOHCYINBI) H
paHHUE MOHTHIBI — OOIIMe MPEAKH UYeIOBEKOOOpa3HBIX 00€3bsSH M JIoJeH. ABCTPATIONUTEKUA —
JNBYHOTHME TMpeAku Jrojaend. YemoBeK yMenblil, NEpBblE€ M3rOTOBIEHUS Opyaud Tpyna. YemoBek
MPSIMOXOJIAILIMI U NEepBBIA BbIXOA JroZel 3a npenensl Adpuku. Yenosek reinensoeprekuii — oommit
MIpPeIOK HEeaHJEepTaIbCKOr0 YelOoBeKa M 4YeJoBeKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUN KakK BH]L
JIOAEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THUINA, JECHUCOBCKHM YEIIOBEK,
OCBOCHHE KOHTUHEHTOB 3a npenenaMu Apuku. [laneoreneTrka u najeoreHoOMHUKa.

DOBOJIIOLIMS  COBPEMEHHOI0 uesloBeKa. EcTecTBeHHBIH OTOOp B MOMyMALUSAX YellOBeKa.
MyrtaunonHnsiii nporecc W noaumopdusM. llomynsunoHHbIE BOJHBI, Apeld T'€HOB, MHUrpauus u
«3(h}exT ocHOBaTENA» B MOMYJISIUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacel. [lonsarue o pace. bonbime packl: eBporieonHast (€Bpa3uiickas), aBcTpao-
HerpouHas (9KBaTopHabHas), MOHIOJIOWAHAsA (a3UaTCKO-aMepuKaHCcKasi). Bpems u mytu paccenenus
yeloBeKa MO IulaHere. EnuHCTBO dyenoBedeckux pac. HayuHass HeCOCTOSATENbHOCTh pacu3Ma.
[TpucmocoOaeHHOCTh YeIOBEeKa K Pa3HBIM YCIOBHUSM OKpYXarolel cpenbl. Bnusaue reorpaduueckoi
cpeab! 1 apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MeXIUCUUIUIMHAPDHBIE  MeTOoAbl B (u3M4Yeckod  (OMONOTMYEecKOH)  aHTPOIOJIOTHH.
DOBOJIOIMOHHAS AHTPOIOJIOTHS U TaJ€OAHTPOIOJIOTHS YeJIOBEUeCKUX Momyisaiuil. buocounansabie
UCCIIeIOBaHMs MPUPObI ueroBeka. VccnenoBanue KO3BOMIONUN OMOJIOTHYECKOTO W COLMAIBHOTO B
YeJI0BEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr w  cxembl: «MeTombl  aHTpomoyioruu»,  «[OJOBHOW  MO3T  YEIIOBEKa,
«YenoBekooOpazHble 00e3bsHB», «CKeleT dYeloBeKa M CKeJeT MuMMaH3e», «PyIuMeHTbl Hu
aTaBU3Mbl»,  «JIBMXKyLIME  CHUJIBl  AHTPONOIrEHE3a», «OBOJIOLMOHHOE  JApPEBO  YEJIOBEKay,
«ABcTpamonurek», «YenoBek ymensliiy, «HemoBek NpsIMOXOASIMIN», «J[€eHUCOBCKHII YeTOBEK»
«Heannepraneubl»y, «KpomanboHUb», «lIpeaku yenoBekay», «ITambl HBOJIOIUU 4YEJIOBEKa», «Packl
YEJI0OBEKAY.



O6opynoBanue: MyJSKHM OKaMEHEJIOCTeH, NpeaIMEeTOB MaTepualbHONW KyJIbTYyphl MPEIKOB
yenoBeka, penpoayknuu ((pororpaduu) kapTuH ¢ MUDOTOTHYESCKUMH W OUOJICHCKHUMH CIOXKETaMHU
MIPOUCXOXKACHUS YeloBeKa, (hoTorpaduu HaXOAOK UCKOAEMbIX OCTATKOB YEJIOBEKA, CKENIET YeI0BeKa,
MOJIENb YEpPETa YeJI0BeKa U Yepena MUMIaH3€e, MO/IEb KUCTH YEJI0OBEKa U KMCTHU IKMMIIaH3€, MOJENN
TOpca MPEeIKOB YeIOBEKa.

JlaGopaTopHas padora «/3yueHne ocOOCHHOCTEH CTPOCHUS CKEJeTa YeJIOBEKa, CBI3aHHBIX C
MPSIMOXOKJICHUEM).

IIpakTnueckas padora «/3ydyeHue 3K0JOrMYECKUX aJalTallUN YETOBEKA».

Tema 6. JKo0yI0TH — HAyKa 0 B3aMMOOTHOLIEHHUSIX OPraHM3MOB M HAJAO0PraHU3MEHHbIX
CHCTEM C OKpPYKaleil cpenoi

3apokaeHue u pa3BuThe dKonorun B Tpynax A. 'ymoonsara, K. @. Pynse, H. A. CeBepriosa, D.
I'exkens, A. Tencnu, B. H. Cykauépa. Paznensl n 3amaun 3kosoruu. CBsA3b 3KOJIOTHU C APYTUMHU
HayKaMH.

Metoasr skonoruu. lloneBpie HaOmOAEeHUA. ODKCHEPUMEHTHI B OJKOJOTHHU: MPHUPOJAHBIE H
nabopaTtopuble. MojenupoBaHue B JKOJOTHH. MOHHUTOPHUHT OKpPYKAIOUICH CpeIbl: JIOKAIbHBIMH,
PErHOHAIIBHBIN U TJI00AIbHBIN.

3HaueHNe HKOJIOTUYECKUX 3HAHUM Ui YeloBeKa. DKOJIOTHUECKOe MUPOBO33PEHHE KaK OCHOBA
CBsI3ei uyenmoBeuecTBa C MpHpPoaoi. DopMUPOBaHUE SKOJOTUYECKOW KYIbTYphl U SKOJIOTHYECKON
IPaMOTHOCTH HaceJIeHUs.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceepuos, 3. I'ekkens, A. Tencnau, B. H.
Cykaués.

Tabmuubr u cxembl: «Pasznmensl skomorum», «Meroasl »Kojorum», «Cxema MOHUTOPHUHTA
OKpY>KaroIlen cpesib».

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX MCCIICIOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Dkosnoruveckre (GakTopbl M 3aKOHOMEPHOCTU UX AeiicTBus. Kiaccupukanus 3KOTOTHYECKHX
(dakTopoB: abuoTuyeckue, OUOTHYECKHUE, AHTpOMOreHHble. OOIIMEe 3aKOHOMEPHOCTH JIEUCTBHS
skonoruueckux ¢akropos. IlpaBuno munmmyma (K. Hlmpenrens, 0. JIubux). TonepaHTHOCTH.
DOBpUOHOHTHBIE U CTECHOOHMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak dKonorumueckuid (aktop. [leficTBHE pas3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE IPYIIbI PACTEHUH M KUBOTHBIX 110 OTHOLIECHHUIO
K cBeTy. CurHasibHas poJib cBeta. DoTonepruou3M.

Temmepatypa kak dkonorudeckuii ¢akrop. JleiicTBue TtemMreparypbl Ha OpPTaHHU3MBL.
[ToiikunorepMHbIe U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTh kak skonorunueckuit paxrtop. Ilpucnocobnenns pacteHuil kK moAaep>KaHui0 BOJIHOTO
Oamanca. Krnaccubukaruss pacTeHWH IO OTHONIICHWIO K Boje. [IpucmocoOyieHHs KUBOTHBIX K
MU3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUST OpPraHW3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, I[IOYBCHHAs, TJIyOMHHAS
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHMS
opranusmoB. [IpucnocoOiaennst OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PHUTMBIL.
[TpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUNA KU3HH.

Kusznennvie (opmbel opranusmoB. [lonstue o >xu3HeHHOM ¢opme. XKuzHeHHble (QOPMBI
pacTeHMii: JepeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHE TPaBBI.
XKuznennrsie GOpMbI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHUS U
o0pasa KU3HH.



buotnueckue dakTopbl. Bumbl OMOTHYECKUX B3aMMOJCUCTBHI: KOHKYPEHIIHS, XHIIHUYECTBO,
cuM6mo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBO). Herpoduueckue B3aumoneicTBust (Tomuueckue, ¢Gopudeckue, G(adpudecKue).
3HaueHne OMOTUYECKUX B3aWMOJCUCTBHN ISl CYIIECTBOBAHHS OPraHM3MOB B Cpele OOWTaHMS.
[IpuHUIKIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuuplr u cxembl: «OKkosnorndeckue (akTopel», «CBETOBOH CHEKTp», «IKOIOTHMYECKHE
TPYIIIbI KUBOTHBIX [0 OTHOIICHHIO K CBETY», «TEeIIOKpOBHBIE XUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHbIEY», «DU3MONOrHUECKUE aJanTaludd >KUBOTHBIX», «Cpelnbl OOUTaHHUS OPraHU3MOBY,
«buonoruueckue putmbl», «KuzHeHHole (Gopmbl pacteHui», «KusHeHHBIE (OPMBI KUBOTHBIXY,
«IKOoCUCTEMa IIUPOKOJIHUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOro Jjecay, «llenmu mnuTaHus»,
«XumHu4ectBoy, «llapazutuzmy, «Koukyperuus», «Cumonos», «KommeHcaamsm».

O6opynoBanue: repbapuul pacTeHUN U KUBOTHBIX, MIPUCIIOCOOTICHHBIX K BIUSHUIO Pa3IMUHBIX
9KOJIOTHUECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHIH,
CBETOJIIOOMBBIC, TCHETIOOMBBIC M TCHEBBIHOCIMBBIC KOMHATHBIC PACTEHUs, repOapuu W KOJUICKIIUU
TEIUIOIO0MBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacCTEHHUI, uydeia NTHULl U 3Bepel, repdapuu
pacTeHuii, OTHOCSIIUXCS K Turpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE PACTEHUS JAHHBIX
IpyMnM, KOJJIEKIIMH XUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax, repOoapuu M KOJUIEKIMU PACTeHUN U
YKUBOTHBIX, 00JaIal0IIMX YepTaMU MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIIOBUM JKU3HH,
repOapuy 1 KOJUICKIIUY PACTEHUH M )KUBOTHBIX PAa3IMIHBIX )KU3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX,
YUYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOACHCTBUSIX.

JlabopaTopHasi pabora «BrIsiBIeHHE MPUCTIOCOOIECHII OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTtopHasi padora «BbisBICHHE MPUCTIOCOOJIGHUM  OPraHU3MOB K  BIUSHUIO
TEeMIIePaATypPhI».

JlabopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMT

DKOJOTHYECKHe XapaKTepucTuku nomynsuuu. [lonmynsius kak Ouonornyeckas cucrema. Poinb
HEOJAHOPOJHOCTH CPeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUH BUIIOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl momnyisiuii. OCHOBHBIC TOKa3aTeIM TMOMYJSIIIUU: YHCICHHOCTb,
IJIOTHOCTh, BO3pAcTHasi M MOJOBasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTparusi.

Dkoyoruueckas CTpykTypa mnonyisuud. OneHka 4YUCICHHOCTH TOMmyisiuu. JuHamuka
MONyJAIMA U €€ PEeryysius. BUOTHYECKUN TOTEHIMAN MOMyasanud. MoJIeaupoBaHUe JTUHAMHKU
nonyssauuu. Kpusble pocta 4yucieHHOCTH nomynsinuu. KpuBble BbDKUBaHUA. Perynsius 4ucieHHOCTH
MOMYJISIIHI: polib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TNIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUJ0B (I- u K-cTpaTterun).

[Tonstue 00 okomormueckol HumEe Buma. Mecroobutanue. MHoOTOMEpHass MOJEb
skosiornyecko Humum Jx.M. XarumHcona. Pa3zmepsl skosormyecko HumM. IloTeHumanbHas u
peann30BaHHAS HUIIIU.

Bung kak cucrema mnonynanuid. Apeansl BHAOB. Buapl M WX JKU3HEHHBIE CTPATETHU.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEJIEHUS W MUTPALMK KUBOTHBIX. bHoIornueckne MHBa3WU YyKEPOJHBIX
BHJIOB.

JdemoHcTpauuu

[Toptpert: Ix. . XaT4uHCOH.



Tabmuipl M cxembl: «DKOJIOTMYECKHWE XapaKTepUCTUKHU momynauun», «lIpocTpancTBeHHas
CTPYKTypa MOmyJsuun», «Bo3pacTHble nupamMuabl nonyasauny», «CKOpOCTh 3acelieHHs TOBEPXHOCTU
3emMilH pa3IMuHbIMU OpraHu3MamMmny, «Mojens sxonorudeckoit Humm Jx. Y. Xarunnconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlabopaTopHas padora «l[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkoj10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MEXIy OpraHU3Mamu B
ouoreHose.

DkocucTema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIIMOHAIBHBIC OJJOKM OPraHU3MOB B
HKOCHCTEME: IMPOIYLEHThI, KOHCYMEHThI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue uenu u
cetu. Abuotnueckue 010ku sKocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BemecTB ¥ OTOK
SHEPTUH B 3KOCHUCTEME.

OcHoBHbBIE TOKa3aTeNd HKOCUCTeMBbI. buomacca u mpoAyKuus. DKOJIOTUYECKHE MHPaMUIbI
grceln, OMomMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HanpapineHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKlieccuu. IlepBUUuHbIE U BTOPUUYHBIE CYKLECCUHU U UX IPUUUHBI.
AHTpOInOreHHslie BO3AeHCTBUS Ha cyKieccuu. Knnmakcuoe coobuiectBo. bruopaznoodpasue u monHora
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvbl MoOpeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpONIOTEHHBIE ~ JKOCUCTeMBI.  Arposkocuctema.  ArpoueHo3.  Pazmuums — mexnay
AHTPONOTEHHBIMU U MPUPOIHBIMU IKOCHCTEMAMHU.

YpOoskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. [oponackas ¢mopa u ¢ayHa.
CuHaHTponu3anus ropoackoil paynsl. buonorndyeckoe u Xx034iCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOAEHUCTBUII OPraHU3MOB B HKOCHUCTEMAX.
Ponv xackaonozo sghgpexma u 6u006-30upukamopos (Knouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
skocucmem. llepeHOC BSHEpPruM U BEIIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISIINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JCHCTBUIA.

Mexanuzmwvl 6030eticmsust 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNIEMHOM YPOBHSX, OCHOBbI IKOI02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToptper: A. Jlxx. Tencau.

Tabmuuer u cxembl: «CTpykTypa OMOIIEHO3a», «IKOCHCTEMa IIHPOKOJIHUCTBEHHOTO JEcay,
«JKxocucTeMa XBOWHOro Jjeca», «DOyHKIHOHAIbHbIE TPYMNNbl OPraHu3MOB B JKOCHUCTEMEY,
«KpyroBopot BemiecTB B 3xocucteMey, «Llenu nuranus (macToMIHas, AETPUTHAS)», «IKOJOTHUECKast
NUpaMUa Yucel», «IKOJOTHUecKas nmupaMuja Oruomacchl», «IKOJIOTHYecKas MUpaMuaa SHEPTrumny,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHe Jjeca TMocie IOXKapay,
«JxocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BeLIECTB U IOTOK SHEPrUU B arpoleHo3e»,
«[Ipumeps! ypbosKOCHCTEM.

Ob6opynoBanue: repbapum pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydea MTUI] U 3Bepeid, repoapuu
KYJIbTYPHBIX U JUKOPACTYILIUX PACTEHUM, aKBApUYM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckasi pabora «l3yuenue u onucanue ypo0dIKOCHUCTEMBI».

JlabopaTopHasi pa6ora «l3ydeHue pa3HOOOpa3usi MEIKHUX ITOYBEHHBIX UJCHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX.



IKeKypeusi «OKCKypcus B THIHYHBIA OworeomeHo3 (B myOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJIOJBHBIN WIJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WIN B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmeranerapHas o0osiouka 3emiiu, Tlie CYIIECTBYET WM CyIIEeCTBOBaia >KU3Hb.
PazButue npeacrarnennii o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. JKuoe BemecTBo 6Hochepbl U ero GpyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHuss Ouochepsl. OcobOeHHOCTH OuOchepbl Kak II00ATbHOMI
skocucTteMbl. /JluHamuueckoe paBHoBecue B 6uocdepe. KpyroBopotsl BemecTB U OMOre0XMMHUYECKUE
UK (yriiepoaa, a3ora). PurMudnocTs siBiieHuii B 6uocdepe.

3oHanpHOCTH OHochepsl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHpa, XBOWHEIE Jieca,
CMCLIaHHbIE ¥ UIMPOKOJHMCTBEHHBIC Jieca, CTENH, CaBaHHbI, ITYCTBIHH, TPOIHUYECKHE Jieca,
BBICOKOTOpBs. Kiumar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTrypa U (YHKIHS >KMBBIX CHCTEM, OIEHKAa UX PECYpCHOTO MOTEHLHUana u OuocepHbIX
GyHKIHH.

JdemMoHcTpanuu

[Hoptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdepsr 3emnn», «Kpyroopor azora B mpupone», «KpyroBopor
yriaepoga B mpupone», «KpyroBopor kuciopoia B mpupoae», «KpyroBopoT BoAbI B TPUPOIE»,
«OcHOBHBIE OMOMBI cymmy, «Knumarmueckne mosca 3emun», «Tyampay, «Taiiray, «CMemaHHbINH
necy, «lllupokonucTBeHHbIH Jec», «Crenby, «CaBanHay, «[lycTeisy, «Tponudyeckuil iec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaouas cpeaa

DKOJOorM4ecKre KpU3uChl U UX NpuuuHbl. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHue BOJHON cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienne noussl. OXxpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHe Kiaumara.

AHTpOMOTeHHOE BO3/CHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
KHUBOTHOTO MHUpa. OCHOBHBIE NMPHUHIHUIIEI OXpaHbl mpupoasl. KpacHeie kHurn. Ocobo oxpaHsemble
npupoanbie Teppuropun (OOIIT). borannueckue casibl U 300JI0THYECKUE TAPKH.

OCHOBHbIE TNPHUHIMIIBI YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA M NpupoAbl. ParmonanbHOe
IIPUPOJIOTIONIB30BAHNE U COXpaHEHUE OMOJIOrHYecKoro pazHooopasus 3eminu. O0mmue 3aKOHOMEPHOCTH
rJI00ANBHBIX JKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCAa M €r0 BEpOSTHBIE
MOCTICIICTBHSL.

PazButue METO0B MOHMTOPWHIA Pa3BUTHS OMACHBIX TEXHOT'CHHBIX MporeccoB. Cucmemmbvie
uccnedoeanus  nepexooa K  pecypcocoepezaroweii U  KOHKYPEHMOCNOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcwvi. Hayuonanvuvie uHpopmayuoHuvie cucmembl,
obecneuusaowue 00Cmyn K UH@Gopmayuu no cOCMOSHUIO OMOeNbHblX U008 u xocucmem. OcHOBb
IKOPeabUIUMAaYUU IKOCUCIeEM U cnoco606 6opbbbl ¢ buonospedxicoeHuamu. Pexoncmpykyua mopckux
U HA3EMHBIX IKOCUCTNEM.

JdemMoHcTpanuu

Tabmuiubl U cxembl: «3arps3HeHue aTMocepbl», «3arps3HeHne TUApochepsDy, «3arpsi3HEHHE
nouBel», «[lapHukoBbIil 3¢ dexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Mojenu
YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: dotorpadun OXpaHIEMbIX PACTCHMH W >KUBOTHBIX KpacHoit kHurm Poccuiickoit
®enepanun, KpacHol KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOMIUMHUCS MPOTPaMM
CpeHEero o011ero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpyKkType NIMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMbl IO OHMOJIOTUH BBIACICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0YYalOUUMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTU —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBLHOCTH U CAMOOIPEACNCHUIO, Haluyue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pasgumiue BHYTPEHHUX YOSKICHHUN JMYHOCTH HA OCHOBE
KITIOYEBBIX [ICHHOCTEH M MCTOPHUECKUX TPAJAULUI Pa3BUTHUSA OMOIOTHYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEU JAEATEIHLHOCTU I[€HHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYEeCKOro 00pa3oBaHus, Haiuyue npasoCcoO3HAHUsL
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pE3yJNbTaThl OCBOEHUS IPOTrpaMMbl 10 OHOJIOTMM JOCTUTAKOTCS B E€AMHCTBE
yu4eOHOW M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUHM C TPAAULIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPHYECKHMMH W JYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMH, HPUHATHIMH B
o0IIecTBE TpaBWIAMH M HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUS W CAMOPA3BUTHS, Pa3BUTUSA BHYTPEHHEW IMO3HMIMU JUYHOCTH, MATPUOTHU3MA H
YBOKEHHUS K 3aKOHY U TPABOMOPAIKY, YENOBEKY Tpylda M CTapuieMy I[OKOJICHHIO, B3aUMHOIO
yBa)KEHUS, OEPEKHOr0 OTHOUICHHS K KyJIbTYpHOMY HACIEIUIO0 M TPAAMIMSIM MHOTOHAI[MOHAIHLHOTO
Hapopa Poccuiickoi @enepannu, Npupoe U OKPYKAIOIIEH cpee.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» HOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPaJAWLMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOI'O
OMbITa U ONbITA JIEATEIBHOCTH B NPOIECCE pealn3aliid OCHOBHBIX HAlpaBiI€HHH BOCIHMTATEIbHON
NeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpak1aHCKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JESITENbHOCTH NPU CO3JaHMM Y4YEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHHIO K SBJIEHUSM COBPEMEHHOMU
’KU3HU U O0BICHSTE €€;

YMEHHE y4YUTHIBATh B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBUS
TOJEH ¢ pa3HbIMH YOCKICHHUSIMH, KYTbTYPHBIMU IICHHOCTSIMU M COITUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO  BBINIOJHEHUS  Yy4eOHBIX,
MO3HABATENIbHBIX U HCCIIEI0BATEIbCKUX 3aj[ad, YBaXKUTEJIHHOTO OTHOILIEHUS K MHEHHUIO ONIOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJOHTEPCKOM 1€ITENbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHHUSA K
CBOEMY HapoJ1y, 4yBCTBa OTBETCTBEHHOCTH Iiepen PonuMHOMN, ropaocTtu 3a ¢BOM Kpaii, cBoro Ponuny,
CBOM SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIIEe MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACIEIHMI0 M MaMATHUKAM HPUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAHOBIICHHUE W PA3BUTHE OHUOJIOTHH,
MMOHUMAaHUsI 3HaYEHUsI OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBa;

uaeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0o HapoAa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBECHHS;

CIIOCOOHOCTH OIEHUBATh CHUTYAIMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOWYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSM, CO3JaHHI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas OSCTETHUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIJICHUE MPOSIBIATh KaueCTBA
TBOPYECKOH JIMYHOCTH;

5) ¢pusnueckoro BocnuTanus, GopMUPOBAHHUS KYJIbTYPbI 310POBbSI H IMOIUOHAIBLHOIO
os1aromosty4ms:

MOHMMaHWE W peanu3alus 370poBoro u Oe3omacHoro obpa3a >KM3HH (3I0pOBOE MHUTAHUE,
COONIOICHHE TUTHEHUYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perynsipHasi (pu3nyecKkass akTUBHOCTbH), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHKUE [[EHHOCTH MPAaBWJ WHAMBUAYAILHOTO M KOJUIEKTUBHOTO O€30MacHOTrO MOBEIEHUS B
CUTYALUSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIEJICTBUM M HENPUATHUS BPEIHBIX TMPUBBIYEK (YIOTPEOJICHHUS] aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTHBHOW JEATETLHOCTH TEXHOJOTHYECKONM M COIMATBHOM HaIpPaBIECHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BHITIOJHATH TAKYIO IESITEIIbHOCTD;

WHTEpEC K pas3Iu4HbIM cdepaM MpodecCHOHATbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA IPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

OKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIIGHHWE K TMPUPOJE KAaK HMCTOYHHMKY J>KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

TIOBBIIICHUE YPOBHS OKOJOTHMYECKOW KYJbTYPhl: TMPUOOPETEHHE OIbITa IUTAHUPOBAHUS
ITOCTYTIKOB M OLIEHKU UX BO3MOXXHBIX MOCJIECTBUN ISl OKPYXKAIOIEN CPEbL;

OCO3HaHUeE TT100aThHOT0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MMyTeH X PelIeHUS;

CIIOCOOHOCTH HCIIONIB30BaTh MPUOOpETaeMble MPU W3YYCHUH OWOJIOTHH 3HAHUS W YMEHUS TpU
pelieHny MpoOieM, CBSI3aHHBIX C palOHAIbHBIM MPHUPOAONOIB30BaHUEM (COOIIOACHUE TPaBUII



MIOBEICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHCHHE PABHOBECHSA B DKOCHCTEMAX, OXpaHy BHUIOB,
IKocucTeM, orochepsl);

AKTHUBHOE HEINPUATUEC NECUCTBUHM, NPUHOCALIUX BpEl OKPYKAIOLICH NPUPOJHON Cpele, yMEHUe
IIPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOIMYECKHE IOCIECACTBUS MPEANPHUHUMAEMbIX IEHCTBUN U
IIPEIOTBPALLATD HUX;

HaJIM4YUE€ Pa3BUTOrO SKOJOTMYECKOTO MBILIUIEHUS, HKOJIOIMYECKOM KYyJIbTYpbl, OIIbITA
JESTEIbHOCTH 3KOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B I03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLMAJIbHON IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON AEATEIbHOCTU
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILECTBEHHOH NMPaKTHUKH, OCHOBAHHOI'O Ha UAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YWUTATEIbCKOW KYJIbTYpbl KakK CpEJCTBAa B3aUMOJEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NIOHMMaHue cHeuu(uku OHUOJIOTMU Kak HayKd, OCO3HaHUs €€ poind B (OPMHPOBAHUU
palMOHAIBFHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEICTaBIEeHUs 00 OKpYXKaroIeM MUpe
KaK O €JUHCTBE INPUPOJbl, YEJIOBEKAa M OOIIECTBAa, B MO3HAHWU HPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHn: mpodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTMH U1 COBPEMEHHOM IMBUIM3AIMH: 00eCIIeueHUs] HOBOTO
YPOBHS pa3BUTUS MEAULUHBI, CO3JlaHME IEPCIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA MyTeH BbIXOJAa M3 TIJ100aIbHBIX
9KOJIOTMUECKUX Mpo0JieM U obecrneueHus mepexoja K YCTOHYMBOMY pa3BUTHIO, PAallMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TMOJIyU€HHUM OWOJIOTMYECKUX 3HAHMHA B IIENAX IOBBIIEHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM d4acTu (YyHKIHMOHAIBHOM
IrpPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTUH;

IIOHMMAaHUE CYIIHOCTH METOJOB II03HAHHUA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS JUIsS aHaIU3a U 0ObSCHEHUS SIBJICHUN OKPY)KAIOIIETO
MHUpa U HOPOUCXOISAIINX B HEM M3MEHEHUI, YyMEHHE JeslaTb 0OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIINXCS TaHHBIX C LIEJIBIO MTOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO UCHOJIb30BaTh OMOJOTHYECKUE 3HAHUS TSl peleHUs TpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH Hay4YHOW JIeATeNIbHOCTH, T'OTOBHOCTH OCYIIECTBJISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTb U CITIOCOOHOCTBH K HENIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4yeOHOro mpenmera «buosnorus» BKIIOYAIOT:
3HaYuUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOILEHAYYHbIE MOHATHUS, OTPAXKAIOIIKUE IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
ceun(uKy METOJOB TO3HAHUS, HCIHOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIEeCTBO, 3HEPrus,
SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIM (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HccaeoBaHNe, HAOMIOJICHWE, H3MEPEHHE, DJKCIEPUMEHT W JPYrue); YHHUBEPCAJIbHBIE YyUeOHBIE
neiicTBus (IIO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYIATUBHBIC), obecneunBaionie GopMupoBaHue
(GYHKIMOHATBHOM TPAMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMM OOy4aromMXcCs; CIIOCOOHOCTD



0o0Oy4aroluXcsl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMILUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCATbHBIC yUeOHbBIE IEHCTBHUS B TO3HABATEIILHON M COITMAILHOM MPaKTUKE.

B pesynbTare nzydeHus OMOJIOTUU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus y 00yJaromerocs
OyayT chopMUPOBaHBI MO3HABATEIbHBIE YHHUBEpPCAIbHbIE Yy4eOHbIE NEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCcaJbHbIe yueOHbIE NEHCTBUS, PErYISITUBHBIC YHUBEPCAIbHbIE yueOHbIE ACHCTBUS, COBMECTHAs
NESITEIbHOCTbD.

MerarnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI CpeHEero o0mero o0pa3oBaHus TOJIKHbI
OTpa)aTh:

OBjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMU:

1) 6a3oBbIe JIOrHYeCKHeE IeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MpPHU OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHMsI, KJIacCU(pHUKAIMH, 0000MICHNS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHIATUN (BBIICIATH
UX XapaKTepHbIE IPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMHU IMOHATUSAMU);

ONPENENATh LIeNU IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHKEHHS, COOTHOCUTD
pe3yabTaThl AEATEIbHOCTH C OCTABJICHHBIMU LEIISIMU;

WCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS I O0BSICHEHUS (PAaKTOB U SIBIICHHUI KUBOW IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, IEIYKTUBHBIE, 110 aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJIBI U
3aKJIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CpEJICTBA JUIs IPEACTABICHUS CYILECTBEHHBIX CBSI3eH W
OTHOIIEHUH B U3Yy4YaeMBIX OHOJOTHYECKHX OOBEKTaxX, a TaKXke MPOTHBOPEUUN pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH pEIIEHUS MPoOJeMbl C y4ETOM aHalN3a UMEIOIUXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pE3YyJbTaTOB LENSM,
OLICHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOP/JMHUPOBaTb W  BBINOJHATH pabOTy B YCIOBUSIX pEAbHOIO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHS:

BJaJIeTh HABBIKAMU y4eOHO-HCCIIEZOBATENLCKOM W TNPOEKTHOM JEATENbHOCTH, HAaBBIKAMH
paspelieHusi mpoodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METO/10B
pelIeHrs MPaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHUJBl JACATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS, €ro
MHTEpHpEeTalny, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE NIPH CO3aHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

¢bopMUpOBaTh HAy4YHBIH THIl MBIIUICHUS, BIaJE€Th HAYYHOH TEPMHHOJIOTHEH, KIHOYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIE 33Ja4l B 0OpPa30BaTENbHOW JAEATENBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U M AKTYAJIM3UPOBATh 3a7a4dy, BBIIBUTaTh TUIIOTE3Y €€
pellleHns, HaXOAUTh apryMEHTHI AJI JOKAa3aTebCTBA CBOMX YTBEP)KICHMI, 3a/laBaTh NapameTpsl U
KPUTEPUHN PELLIECHUS;



aHAJM3UPOBATh MOJIyYCHHBIE B XOJI€ PELICHUs 3a7a4ll pe3yJbTaTbhl, KPUTHUECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLIECTBIIATh IIEJICHANPABICHHBI IOMCK IIepeHoca CpEeACTB M CIOCO0OB JeicTBUSA B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBbIE UJEH, IIPEAJIaraTh OPUTMHAIBHbBIC TOAXO0/Ibl U PEILIEHUs, CTABUTh IPOOJIEMBI U
3aJjauy, JOMyCKaloIlUe aJIbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(POPMAIUH (TEKCTe Yy4eOHOro Mocoous, HayqHO-
HOMYJISAPHOH JTuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEepHeTe), aHAIM3UPOBaTh HH(POPMALIUIO PA3IUYHBIX BUIOB U (HOPM IPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYNBOCTH;

(dbopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh pAa3IWYHBIE METOJbl TPU TOUCKE H O0TOOpe
Ouosiornyeckoil uHdopMau, HeOOXOIMMOH /711 BHIIOJIHEHUS YUeOHbIX 3a1a4;

IpUoOpeTaTh ONBbIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYO  (opMy  mpencTaBieHUST  OMOJIIOTHYECKOM
uHpopmanuu (cxeMsbl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCIOJb30BaTh HAy4HBI S3bIK B KayecTBE CpelICTBa MNpu pabore ¢ OHOIOrHYecKon
uHboOpManMel: MPUMEHATh XHWMHUYECKHe, (U3NYECKHe M MaTeMaTWYecKHe 3HAaKd W CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTb U  IMPeoOpa3oBBIBAThH  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIIHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABaHMs U 3alIUThl UH(OpMAIK, HHPOPMALMOHHON 0e30macHOCTH
JMYHOCTH.

Ogaaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe WU
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHTEIIFHO BBIMIOJHEHUS TIpeajiaraeMoil 3afadd, YYWTHIBAaTb HMHTEPEChl M COTJIACOBAaHHOCTH
MO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPEINOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMETh CMSTYaTh KOH(IUKTHI M BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHs IPYTruX
JIOACH, TPOSIBIATH YBAXUTEIBHOE OTHOIIEHHE K COOECeHMKY M B KOPpPEKTHOH Qopme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHMMAaThb W HCIHOJb30BATH IPEHMYILECTBA KOMAaHIHOW M HWHIMBUAYAJIBbHOW pabOTHl IpH
pelieHnr OMoJIOTHYecKo mpobiieMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS IPYHIOBBIX (HOPM
B3aUMOJICHCTBUS TIPHU PEIICHUN yueOHOM 3a1a4H;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;



IIPUHUMATH LIEJIM COBMECTHOH ACATEIbHOCTH, OPTaHU30BBIBATE U KOOPIUHUPOBATh JCHCTBUS 110
€€ JNOCTHKEHHIO: COCTAaBJATH IUIAH JEHCTBHUM, pacIpenesaTh pOJM C y4€TOM MHEHMU Y4YaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAayeCTBO CBOEr0 BKJIAJa M KaXXIOI'0 Y4aCTHMKA KOMaHJbl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

[peaJlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTbh HJEU C IO3ULHUH HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE INOBEACHHUE B PA3JINYHBIX CUTyaLMsX, HPOSABIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OgBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOrHYECKHE 3HAHUS JUIS BBIBICHUS MIPOOJIEM U UX PEICHUS B )KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWI IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JICUCTBUAX M TOCTYNKAaX I10 OTHOIICHUIO K JKUBOM NPHUPOJE, CBOEMY 3I0POBBI0 U 30pPOBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH 03HABATEIbHYIO JESTEIbHOCTD, BBIBIIATH IPOOJIEMBbI, CTABUTH
1 GOpPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIHHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITENTHO COCTAaBJIATH IUIAH PEIICHUS MPOOJIEMBbl C Y4ETOM HMEIONIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacipsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO INIHPOKOM SpyIUIMM B pa3HbIX 001acTAX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pedIeKCHMM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIB30BaTh MPUEMBI pediieKcuu ais
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIIBHOCTH;

3) npuHsATHE CeOs U APYTrHUX:

NIPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX [IPU aHAIU3€ PE3YJILTATOB JACATECIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

HNPEIMETHBIE PE3YJBTATHBI

[IpenMeTrHbie pe3yiabTaThl OCBOCHHS CoOJEpkaHUs ydeOHOro mpeamera «buonorus» Ha
yIrIyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHBI Ha oOecreueHue NpodUILHOTO OO0Yy4YeHHUs OO0y4YaroImuxcs
ouosornn. OHU BKIIIOYAIOT: CreU(PUYECKUE i1 OMOJIOTMM HAy4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI
JICUCTBUI TIO0 OCBOCHHIO, MHTEPIPETAIMH M MpeoOpa3oBaHUIO 3HAHUHM, BHIBI JEATEIBLHOCTH I10



MOJIYYEHUIO HOBBIX 3HAHUH M HMX NPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX, a TaKKE B pEabHBIX
KU3HEHHBIX cuTyalusax. I[IpenmeTHsle pe3yabTaTsl IPEACTABICHBI 110 TOAAM U3YUYEHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» B 10 Knacce NOIKHBI
OTpaxkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeECTE€ U POJM OUOJIOTMUHM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHWUM 3aKOHOB NMPUPOJBI U PELICHUU
npoOJieM PaLMOHAIBHOIO MPHPOJIONONIB30BAHMS, O BKJIAAE POCCHICKHX M 3apyOekHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJArarolue
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KU3Hb, KIJIETKA, OpPraHu3M, MeTadoJM3M, TOMEoCTas,
CaMOpETryJIALNs, CAMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U Ppa3BUTHE),
ouosornueckre teopun (kiaetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocomHas
Teopus HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOroo0Opasus u
MIPOUCXOXACHUS KYIbTYPHBIX PAaCTEHUil), 3aKOHbBI (€IUHOO0Opa3usi MOTOMKOB IIEPBOTO MOKOJIEHMUS,
paclilerIeHts], YUCTOThl TaMET, HE3aBUCUMOro HacienoBaHus I'. MeHens, roMOJIOrMuecKux psoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), npuHIUNIBI (KOMILIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMH METOJaM{ HAy4YHOTO II03HAHUS, HCIOJIb3YEeMbIX B OHOIOTHYECKUX
HCCIIEIOBAHUX KUBBIX OOBEKTOB (OMHMCAHUE, U3MEPEHNE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJIENSATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SyKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4HcIEe OakTepwii, rpuOOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHMSI OPraHOB M CUCTEM OPraHOB PACTEHUI, *UBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEIEATEIILHOCTH, MPOTEKAIOIIMX B OpraHU3Max pPacTeHUM, >KMBOTHBIX M YEJIOBEKA,
OMOJIOrMYECKHX MPOILIECCOB: OOMEeHa BeulecTB (MeTabonM3M), HpPEBpaIleHHs] SHEPruH, OpOKEeHHs,
aBTOTPO(HOr0 U TreTepoTpOo(PHOr0 THUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOIO PAa3BUTHUSA, PA3MHOXKEHUS, WHIUBUIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOr€He3a), B3aUMOJICICTBHS I'€HOB, FeTepo3nca, HCKYCCTBEHHOTO0 0TO0DAa;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXAY OpraHoMJaMH KIETKM M HX (QYHKIUSAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeH M MX (PYHKIUSAMH, MEXIy OpraHaMH M CHUCTEMaMU OpPraHOB y
pacTeHuil, )KUBOTHBIX M YeJOBEKa U UX (PYHKIUAMU, MEXIY CUCTEMaMU OPraHOB M MX (DYHKIMSIMHU,
MeX1y dTanamMu oOMeHa BEIEeCTB, dTalaMH KJIETOYHOTO LUKJA U JKU3HEHHBIX IIMKJIOB OPraHHU3MOB,
sTanamMu 3MOPUOHAIBLHOIO PAa3BUTHS, TE€HOTUIIOM U (EHOTUNIOM, (EHOTUNOM M (aKTOpaMH Cpeibl
oOuTaHus;

YMEHHUE BBIABIATH OTJIMYUTENBHBIE IPU3HAKUA JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTCHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIUKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUUYECKHUX IPYIIIL;

YMEHHUE pelIaTh OMOJIOTWYEeCKHE 3a]laud, BBIABIATH MPUYMHHO-CJIEJICTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMPOLIECCaMU U SIBJICHUSMH, JIelaTh BBIBOJABI M IPOTHO3bI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMIOIHATH J1JAOOpaTOPHBIE U MPaKTHUYECKUE paboThl, COOII0IATh MpaBUia MpU padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIIEPUMEHTAIbHBIMU CPEACTBAMHU, (HOPMYIUPYS
LIEJIb UCCIIEIOBAHMS, AHAJIM3UPOBATH IMOJYUYEHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOIBL;

YMEHHE Yy4YacTBOBATh B YUE€OHO-HCCIIENOBATENLCKONW pabdoTe MO OWOJOTHH, JKOJIOTUU H
MEIULMHE, TPOBOAMMOM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, M MYOJIMYHO TPEICTABISATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHLINAX;



yYMEHHE OIIEHHBATh 3TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B 00JIacTH OMOJIOTUH U
MEIULUHBI (KIOHHUPOBAHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANpABICHHOEC M3MEHEHHE T'€HOMa
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BHIOOp Oynymieil mpodeccuoHaNIbHON [eATEeIbHOCTH B
o0nacTd OMOJOTUHU, MEIUIUHBI, OHMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO34KCTBA, IUIIEBOMN
MPOMBIIIICHHOCTH, YIIIyONSTh IO3HABATEIBbHBIA WHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Mpodeccud U MPOAOIDKEHHE OHOJIOrMYecKoro oOpa3oBaHHsT B OpraHH3aIHsIX
cpenHero npodecCUOHaIbHOTO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUsl yueOHoro mpenmera «buonorus» B 11 Knacce HOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe M POJM OMOJOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHNH 3KOJOTHYECKHX MpOoOJIeM YelOoBEUecTBa, a TAKKE€ B PEIICHHWH BOIPOCOB PaIlMOHAIBLHOIO
MPUPOJIONIONB30BaHNUA, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOUICHHS K MPHUPOJE, OOIIECTBY,
YeIIOBEKY, O BKJIA/IC POCCUMCKHX M 3apPYOCIKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJE€Th CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OMpPEIEICHUS U
MMOHMMAaHKUE CYIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEPMUHOB U MOHATUHN (BUII, SKOCHUCTEMA,
ounocdepa), Omonorudeckre teopun (IBomronMoHHAas Teopus Y. lapBuHA, CUHTETHUYECKas TEOpHs
sBosironnn), yueHus (A. H. CeBeprioBa — 0 myTsX U HampaiieHusx sBotonnu, B.M. Beprnaackoro — o
ouocdepe), 3akoHbl (TeHermueckoro paBHoBecus JDk. Xapau um B. BalinGepra, 3apojsiieBoro
cxoactBa K. M. bapa), npaBuna (munumyma HO. JIubGuxa, sKomoruyeckoil mupaMuibl SHEPTUH),
runoressl (runoresa «vupa PHK» V. 'unbepra);

YMEHHE BIQJECTh OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHS, WCIIOJB3YEeMBIMH B
OMOJIOTMYECKUX HCCIIeI0OBAaHUAX )KUBBIX OOBEKTOB U SKOCHCTEM (ONHCaHUE, U3MEpEHHe, HaOIIoIeH e,
HKCIEPUMEHT), CIIOCOOAMU BBISBJICHUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIICISATh CYIIECTBEHHbIE MTPU3HAKK: BHUJOB, OMOTEOIEHO30B, IKOCUCTEM U Onocdepsl,
CTaOMIIN3UPYIOMIETO, ABIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, auIoNnaTpUdecKoro u
CUMIATPUYECKOTO BHI000PA30BAHMS, BIUSHUS JABIKYIIUX CHII YBOJIOLUUA HA TeHO(POH] TOMYIISALINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelle OOMTaHus, YepeAOBaHMs HaIpaBICHUN HBOJIOLMH,
KpPYroBOpOTa BEHIECTB M IMOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3AaMMOCBSI3M MEXIY MPOIECCaMHU JBOJIONHHU, JBIKYIIUMH CHUIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCIOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISIBISITH OTIWYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOJIIEHHOCTh BUJOB K
cpene oOuTaHusl, A0MOTHYECKIX U OMOTHYECKHX KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3€H OpPraHN3MOB
B COOOIIECTBaX, aHTPOIIOTEHHBIX N3MEHEHHIA B IKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOLIME AapPTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHMHOJIOTHIO H
CHUMBOJIMKY JUIsl JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUYECKHX IPYIII, B3aUMOCBSI3U
OpPTaHU3MOB M CpeIbl OOWTaHWs, EJUHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOT000pa3us BUIOB M DKOCHUCTEM KaK yCJIOBHUS COCYIIIECTBOBAHUS IPHPOJIBI U YEIIOBEUECTBA,

YMEHHUE pelIaTh OMOJIOTMYEeCKHE 3a]aud, BBIABIATH MPUYMHHO-CIEJICTBEHHBIE CBS3H MEXIY
UCCIIeTyeMbIMH OMOJIOTUYECKMMHU TPOLECCAMU U ABICHHUSMHM, JeNaThb BBIBOABI M IPOTHO3BI Ha
OCHOBAHWU TIOJTYYEHHBIX PE3YyJIbTATOB,

YMEHHUE BBITIOIHATH JA0OpATOPHBIE U MTPAKTUUECKUE pabOThI, COOIOAATH IPaBUiIa MpH padoTe C
y4eOHBIM U1 JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTATBHBIMUA CPEACTBAMHU, (YOPMYIUPYS
L[eJ1b UCCIIeI0BAaHUs, aHAJTU3UPOBATh MOJIyYE€HHBIE PE3YJIbTaThl U A€NaTh BHIBOIBL;



YyMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIBCKONH paboTe MO OWOJOTHHM, JKOJOTHU U
MEIWIIMHE, TMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, W MYOJIWYHO MPEICTABISTH
MOJIy4E€HHBIC PE3YNIbTAThI HA YYCHUYECKIX KOH(PEPEHIINSX;

YMEHHUE OLICHUBATh TMIIOTE3bI U TEOPHH O MPOMCXOXJICHUH JKU3HU, YEIOBEKA U YEITOBEYCCKHUX
pac, 0 IpUYHHAX, MTOCIICICTBUAX U CIIOCO0AX MPEIOTBPAICHUS II00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccruoHabHON esSTEIBHOCTH B
obnacTu OWOJIOTHH, DKOJIOTHUU, MPHPOJIOTOIL30BAHUS, MEAHUIIUHBI, OWOTEXHOJIOTHUHU, TICHUXOJIOTHH,
BETCPUHAPUU, CEIBCKOTO XO3SHCTBA, MUIIEBOW MPOMBINUICHHOCTH, YIIyOJSTh ITO3HABATEIbHBIN
WHTEpEC, HANpPaBJICHHBIM Ha OCO3HAHHBIA BHIOOpP COOTBETCTBYIOMICH MpOdeccuu M TPOIOKEHUE
Ouosiornyeckoro oOpa3oBaHUSI B OpPraHM3ALMUSAX CPEAHEro MPO(PECCHOHATBHOTO W BBICHIETO
oOpa3oBaHUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Koutpoabubie IIpakTuuyeckue (wnpposrre)
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThsI pecypenr
1 buonorus kak Hayka 1
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE 2
3 buonorus knerku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
5 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 H"aCJ'IGI[CTBeHHaSI uH(pOopMaIus U peanu3arus 9 05
e€ B KIIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHUE U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3apoxkIeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHUul B ONOIOrHH
2 Mukpo3BOIIOLHs U €€ PE3YNIbTATHI 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [TpoucxosxxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrHus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 OpraHusmsl 1 cpesja 0OUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
9 DKosorus coodiecTB. DKOJIOTHYecKre 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE I1J1 AHUPOBAHHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 buronorus kak KOMIIJIEKCHAs HAyKa U Kak 1 4.09
4acTh COBPEMEHHOTO O0IIecTBA '
JKuBble cucTeMbI M X CBOKCTBA 1 4.09
YpoBHEBas OpraHn3anus KUBbIX CHCTEM 7.09
VicTopus OTKpPBITUS ¥ U3YYEHUS KIETKU.
4 1 11.09
Knerounas teopust
Metoasl MOJIEKYJIIPHON U KJIETOYHON
o6uonorun. [Ipaktuueckas pabora «M3yuenue
METO/IOB KJIETOUYHOM Oronoruu
5 1 0.5 11.09
(xpomarorpadus, 5ekTpodopes,
muddepeHnranbHoe HEHTPUYTHPOBaHHUE,
IT1IP)»
6 XHWMHYECKUH COCTAB KIIETKH 1 14.09
MuHepanbHble BEIECTBA KIETKH, UX
; 1 18.09
Ouosoruyeckas poib
Opranuyeckue BellecTBa KIeTKU — OeNKH.
8 JlaGopatopHnas pabota «OOHapyxeHue 1 0.5 18.09
0€JIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»
CgoiicTBa, knaccudukamus 1 GyHKIIANA
9 1 21.09
0eJKoB
10 Oprannyueckue BEIecTBa KISTKH — 1 25.09




yIJI€BOABI

11 Oprannueckue BemecTBa KJIETKH — JIMIHIbI 25.09
Hyxnennossie kucnorsl. JIHK n PHK.

12 JlaboparopHas padora «/ccnenoBanue 05 28,09
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

13 Crpoenue u pyukuuu ATO. [Ipyrue 210
nykineozuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroasl reHOMHKH, 210
TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYpHO# OUONIOTHH 0,5 5.10

16 Tunsl kietok. [IpokapuoTnyeckas KieTka 9.10
CrtpoeHue HyKapHOTHUECKOM KIETKH.

17 ITpakTuyeckas pabora «/3ydyeHue cBoicTB 0.5 9.10
KJIETOYHOW MEMOpPaHbI»

18 [ToBepxHOCTHBIN anmapar KJIeTKU 12.10
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [TpakTrueckas padota «/3ydeHue IBIKEHUS 0.5 16.10
IIUTOIUIa3MbI B PACTUTEITLHBIX KIIETKAX)
[TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH:

20 MUTOXOHAPHUH, TUTacTH bl JlabopaTtopHas 05 16.10
pabora «/ccenoBanue mia3Mon3a u
JETIIIa3MOJIi3a B PACTUTEITLHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOu bl KIETKH 19.10

22 Crtpoenue u QyHKIIUU sIpa 23.10
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapHot. JlabopaTopnas pabora «3yuenue 0,5 0.5 23.10

CTPOCHUSA KIICTOK Pa3JINYHbIX OPTraHU3MOB»




AcCUMUIISINIS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas paborta «3ydyeHue 1 26.10
KaTaJUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha
MpUMepe aMHJIa3bl WIN KaTajaa3bl)»
@epMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
25 pabota «3yuenue hepMEHTATUBHOTO 1 0.5 9.11
pacierieHust epoKcuia BOJA0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI 1 13.11
27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB 13.11
28 dorocuHTE3 16.11
XemocuHTtes. JlabopaTopHast pabota
29 «CpaBHEHHE TIPOIeCCOB (POTOCHHTE3A U 1 0.5 20.11
XEMOCHHTE3a»
AnHa3poOHble opranu3mbl. Bujiel 6poskeHus.
30 JlaGopatopnas pabora «CpaBHeHUE 1 20.11
MIPOLIECCOB OPOKEHUS U BIXaHUS»
31 AdpoOHBIE OpraHnu3Mbl. JTambl 1 5311
HHEPreTHYECKOro 0OMeHa
DHeprusi MEMOPaHHOTO TPATUCHTA TIPOTOHOB.
32 Cunte3 AT®: pabora nporoHHOit ATO- 1 27.11
CHHTa3bl
33 Peakuuu MaTpuyHOro CHHTE3a 1 27.11
34 Tpanckpunius — marpuunsblii cuate3 PHK 1 30.11
35 Tpancnsmus u e€ 3Tambl 1 4.12
36 KoaupoBanue amuHokuCHOT. Posib pubocom 1 4.12




B OnocuHTe3e Oenka

Opranu3zaiys renoma y npokapuoT u

37 7.12
9YKapHOT

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU 112
T€HOB Y SYKapHOT
Bupycbl — BHeKJIeTOUHBIE ()OPMBI KU3HH U

39 oOnuratHble napa3uTel. [IpakTuaeckas 0.5 11.12
pabota «CoziaHue MO BUPyCca»

40 Bupycubie 3360H€BanI/I$I YeIIOBEKa, 1412
KUBOTHBIX, PACTCHU

41 HanorexHonoruu B OMOJI0rUMH U MEIUIIUHE 0,5 18.12

42 JKu3HeHHEBIN HUKI KIIETKHA 18.12

43 Matpuunsiii cuntes JJHK 21.12
Xpomocomel. JITaboparopHast pabota

44 «M3ydeHne XxpoMoCcoOM Ha TOTOBBIX 0.5 25.12
MUKpOTpernaparax»»

45 Jlenenue KIeTKH — MHUTO3 25.12
Tuns! kneTok. KapuokuHes U IUTOKKUHES.

46 JlaGopatopHnas pabora «Habmronenue murosa 0.5 2812
B KJIETKAaX KOHUMKA KOpeIIKa JykKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynﬂum{ KHU3HEHHOTI'O IIUKJIA KJIIETOK 0,5 11.01

48 Opranu3M Kak eIuHOE 11e7I0€ 15.01

49 TkaHu pacTeHun. JvIa6opaT013Ha51 pabota 05 1501
«3yueHne TKaHel pacTCHHID)
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlabopaTopHas paborta «/3ydeHue TkaHen 0.5 18.01

KHUBOTHBIX»




Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «3yueHue opraHoB I[BETKOBOTO 1 0.5 22.01
pacTeHus»

52 Omnopa Tena opraHu3MoB 22.01

53 JIBr>KeHHE OpraHu3MOB 1 25.01

o4 [Iutanue opraau3mMoB 29.01

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 1 59,01
[TumeBapuTenbpHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MOB 1 1.02

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 1 5 0
YeJI0BeKa

58 TpancnopT BeliecTB y OpraHu3MoB 1 5.02

59 KpoBeHocHas cucteMa mo3BOHOYHBIX 1 8.02
KUBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranu3mos 1 12.02

61 3amuTa y OpraHu3MoB 1 12.02

62 NMMyHHas cucTeMa 4enoBeKa 1 15.02

63 PaznpaxxuMocTh 1 perynsnus y OpraHu3MOB 1 19.02

64 I'ymopanbHas peryssius U SHIOKpUHHAs 1 05 19.02
crcTeMa KUBOTHBIX M YeJIOBEKa

65 @OopMBI pa3sMHOKEHHUS OPraHU3MOB 22.02

66 [TosoBOE pazMHOKEHNE 26.02

67 Meiio3 26.02
I"ameTorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJeToK. JlabopaTopHas paborta 1 05 2902

«M3ydeHne cTpOeHUS NIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NHpnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

4.03

70

71

72

3akJajKa OpraHoB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

Poct u pa3Butue xxuBotHbIX. JlabopaTopHas
pabota «BbIsiBIeHIE IPU3HAKOB CXOJICTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHMe U pa3BUTHE pACTEHUI.
Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHID

0,5

0.5

0.5

4.03

7.03

11.03

73

Hcropus cTaHOBIICHNS U pa3BUTUS FEHETUKH
KaK HayKu

11.03

74

75

76

OCHOBHBIE TIOHATHS U CHMBOJIbI TEHETHUKH.
Jlaboparopnas pabota «JIpo3oduia kak
00BEKT Tr€HETUYECKHUX HUCCIICTOBAHMIN

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
[IpakTrnyeckas padora "U3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS
y npo3o¢duier"

[{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO
CKPEIHUBAHUS

0.5

0.5

14.03

18.03

18.03

77

Anamusupytomiee ckpenBanue. Hermonxoe
JOMUHHUPOBaHHE

21.03

78

Jurubpunnoe ckpemubanue. [Ipaktuueckas
pabota «3yueHue pe3yabTaToB
JTUTHOPUTHOTO CKPEIIMBAHUS Y TIPO30(PUITBD)

0.5

1.04

79

]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI ,[II/IFI/I6pI/IIIHOFO

1.04




CKpEILLIMBaHUS

80 CueruieHHOe HacJIeI0BaHKE MMPU3HAKOB 1 4.04
81 XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH 1 8.04
82 ['eneruka momna 1 8.04
83 ['eHOTHIT KaK LIETTOCTHAS CHCTEMaA 1 11.04
84 FeHeTI/I‘-IfCKI/If/'I KOHTPOJIb Pa3BUTUSA 1 05 1504
paCcTEeHHMIA, )KUBOTHBIX U YEIOBEKa
85 H3meHunBOCTh MpU3HAKOB. Buibl 1 15.04
W3MEHYUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1 18.04
BapuanoHHslii psa v BapualioHHas
kpuBas. JlabopaTopHas pabora
87 «HccnenoBanue 3a£<0H0MepHOCTeI71 1 05 2204
MOIA(DHUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBON»
I'eHOTHIIMYECKASI H3MEHYHUBOCTD.
88 1 22.04
KoMOuHaTHBHAsI H3MEHYNBOCTH
MyTtannoHHast U3MeH4YUBOCTh. [IpakTudeckas
89 pabota «MyTaruu y 1po3o¢puisl (Ha 1 0.5 25.04
TOTOBBIX MUKpOIIpEnapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. 1 2904
DONUTreHeTHKa U SITUTeHOMHKA '
01 I'enernka yenoBeka. [TpakTudeckas pil60Ta 1 05 2904
«CocraBieHe U aHaIU3 POJIOCIOBHOI»
92 Metoabl METUIIMHCKOW T€HETUKU 1 2.05
93 3Ha4YeHNE METUIIMHCKON T€HETUKH B 1 05 6.05

IpeaAOTBPAIICHNUUN U JICHCHUU I'CHETHUYCCKUX




3a00JIEBAHUI YETIOBEKA

94

95

96

OCHOBHBIC TIOHSITHS CEICKIIUH.
Jlaboparopnas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUN U IMOPOJ JOMAIIHUX
KUBOTHBIX»

MeToapl CENeKIIMOHHON pabOTHI.
Jlaboparopnas pabota «/3yueHue MeTo10B
CEJICKLIUN PAaCTCHUIN»

Z[OCTI/I)KCHI/ISI CCIICKIIN paCTeHI/Iﬁ u

*UBOTHBIX. [IpakTHueckas pabota
«[IpuBuBKa pacTeHHiD»

0.5

0.5

6.05

13.05

13.05

97

CoxpaHeHue, U3y4eHHUEe U UCII0JIb30BaHUE
T€HETUYECKUX PECYPCOB

16.05

98

99

100

buoTexHoorus kak Hayka u OTpacib
npousBozcTBa. [IpakTiueckas pabota
«3yueHne 06bEKTOB OMOTEXHOIOTUN

OCHOBHbBIC HAINIPABIICHUS CHHTETUYECKON
OHoJI0run

XpOMOCOMHaﬂ 1 TCHHas I/IH)KeHepI/ISI.
MenuiHcKue OMOTEXHOIOTUH

0,5

0.5

20.05

20.05

23.05

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

100

45

13.5




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJTIOIINH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapnau, B. Baitn6epra. Jlabopatopnas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, OMOJI0rHuecKas
1 EcrtecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodIeHU Y OPraHu3MOB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OJOTUUECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINUN

20

buoreorpaduueckre METOIbI H3YUCHUS
ABOJIIOLIMU

21

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIIOLHAA

22

MounekyapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH ’
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
OBoJronMs )KUBOTHBIX. [IpakTrueckas
34 pabora «3yueHune ocobeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKICHUH YCIIOBEKA
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBA3aHHBIX C
MIPSIMOX 0K ICHUEM»

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOJIOTHYECKUX U
COIMATLHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaTUU AHTPOTIOT€HE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pachl. [IpakTrueckas

48 pabota «M3ydeHHe SIKOIOTHUECKUX 0.5
aJanTanui 4eJI0BeEKay

49 MexIucuuIIMHAPHBIE METO B

AHTPOIIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertonsl sxkonorun. JlaboparopHas padbota

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHNE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsL CyLIECTBOBAHUSI OPTAHU3MOB B CPEZIC 1
obuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEeH MOIMYJISIUH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKoJioruyecKasi HuIa Bua.

68 Jlaboparopuas padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKkocucTeMa KaK OTKPbhITas CUCTeMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEi 1 OKECaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emuu

84 VYuenue B. . Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTCOXMMHUECKUE ITUKIIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJOTUYECKHE KPU3UCHI M UX TIPUINHBI

90 BoszeiicTBue uenoBeka Ha bnocdepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENBHBIN U KUBOTHBIA MU

92 OxpaHa npupos!

93 OCHOBHBIE PUHITUTIBI YCTOHYHBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIpUPOAOIIOJIL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06001IeHne o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600menue mo Teme «buocdepa — 1
I00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cucteMsl u nporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl U nporecchl, 11 kinacc/ Tepemor A.B.,

ITerpocosa P.A., O01iecTBO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «TOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






