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B 10 kmacce — 102 gacoB (3 4acoB B HEZIEIIO),
B 11 xiacce —1024aca (3 yac B HeeIMIO).

YpoBeHb: yrayOaeHHbII
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MNOACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo y4yeOnomy mnpeamery "buonorus" (masee - Ouosiorusi) Ha YpPOBHE CpPEIHETO
obmero obpazoBanusi pazpaboraHa Ha ocHoBe DemepanbHOTO 3aK0oHA OT 29.12.2012 Ne 273-®3 «O6
obpazoBannu B Poccumiickoit ®eneparuun», ®I'OC COO, Konmenmuu mnpenomaBaHusi yY4eOHOTO
npeameTa «buosIoTHs» 1 OCHOBHBIX MOJIOKEHUH (eiepaibHON paboyeit mporpaMMbl BOCITUTAHHS.

VYuebnbiii npeamer «buonorus» yrinyOnénnoro ypoBHsS u3yueHus (10—11 xmaccel) siBisercs
OJHMUM U3 KOMIIOHEHTOB TMpeaAMeTHOH obnactu «EcTecTBeHHO-Hay4Hble MpeaMeTs». CoriacHo
nosoxkeHussM ®I'OC COO mpodwibHbIe y4eOHBIE MPEAMETHI, U3ydyaeMble Ha YIIIYOJIEHHOM YPOBHE,
SBISIIOTCA  criocoboMm  muddepeHnmanyu 00ydeHuss Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS U
NpU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOLIMM, CpPEIHHM OOLIUM, CpEeIHUM
npo¢eCCHOHATBHBIM U BBICIIUM 00pa3zoBaHHEM. B TO jxe BpeMs KaKIbli U3 3TUX y4EOHBIX MPEAMETOB
NOJKeH OBbITh OpPUEHTHPOBAaH Ha MPHOPUTETHOE pelIeHHE O0O0pa30BaTENbHbIX, BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX ¢ MpodoprueHTanueil 00ydaromuxcs 1 CTUMYJIUPOBaHUEM MHTEpeca K
KOHKpPETHOW 0O0JacTH HaydyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHMEH, METUIIMHOW, HKOJOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHoMy mpeamety "buomorus" naér mpencTtaBiaeHHE O MM W 3ajadax
u3ydyeHust ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YypOBHE, OIpeneiseT o0s3aTelnbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJEpXaHUEe, €ro CTPYKTypUpOBaHME TI0 pasfeliaM U TeMmaw,
pacripenielieHue 1Mo KjiaccaM, pPEeKOMEHIYeT IOCIIeOBAaTEIbHOCTh M3YyUeHHUs y4eOHOro MaTepuana C
y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKH y4eOHOro Ipoliecca, BO3PACTHBIX
oco0eHHOCTel oOywaromuxcs. B mporpamme mo OuOJIOTHH peaqrn30BaH MPUHITUI MPEEMCTBEHHOCTH C
n3yueHreM OMOJIOTMH Ha YPOBHE OCHOBHOTO 0OIIero oOpazoBaHus, Ojarogaps ueMy MpocMaTpUBaeTCs
HANpaBICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OWMOJIOTMYECKUX 3HAHWH, OPHEHTHUPOBAHHBIX Ha
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTMYECKOTO MBIIUICHUS, MPEACTaBICHUN
0 37I0pOBOM 00pa3e >KU3HH, Ha BOCIHUTAaHKE OEPEeKHOTO OTHOIICHUS K OKPYXKAIOIIel mpupoIHOi cpene.
B nporpamMe mo OuONOTMH TakKe IOKa3aHbl BO3MOXHOCTH yueOHOTo mpenmera «buomorus» B
peammzamuu  TpeboBannii PI'OC COO Kk mIaHUPYEeMBIM JIMYHOCTHBIM, METANpeIMETHBIM U
MpeIMETHBIM pe3yJibTaTaM 00y4deHHsl U B (OPMHUPOBAHUM OCHOBHBIX BUJOB y4€OHO-IIO3HABATEJIbHOMN
NESATETLHOCTH O0YJYaIOIMMUXCS MO0 OCBOCHMIO COJIEP)KaHMSI OMOJOTHYECKOTO 0Opa3oBaHHUS Ha YPOBHE
cpeaHero obmero 00pa3oBaHusl.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUS 3aBeplIaeT
Onoslornueckoe 00pa3oBaHWE B INKOJE W OPHUEHTUPOBAH Ha pACHIMPEHHE W YIUIYOJICHHE 3HAHUN
oOyyaromuxcsi 0 KUBOH NMPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OHOJOTHH, SMOPUOJIOTUU U
OMOJIOTUU Pa3BUTHS, TCHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

Wzyuenne yuebHoro mnpenmera «buonorus» Ha yrayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOYyYaloluXcsl K MOCIEAYIOUIEMY IMOJIYyYeHHI0 OMOJIOTUYECKOTO 00pa3oBaHMS B By3aX U
OpraHm3aiusx cpegHero mnpodeccruoHadbHOro oOpa3oBaHHUs. OCHOBY €ro COJEp)KaHUS COCTaBJISET
cucreMa OWOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX MPHU HM3YYCHUH OOYYalOMIMMUCS COOTBETCTBYIOIIUX
CHCTEMaTUYEeCKHX Pa3/ieloB OMOJIOTUU Ha YPOBHE OCHOBHOTO obmiero oopaszoBanus, B 10—11 kimaccax
9T 3HAHUA NOTY4aloT pa3BUTHE. Tak, paclIupeHbl U YriyOJeHbl OMOJIOTMYECKUEe 3HAHUSL O PACTCHUSIX,
KUBOTHBIX, TIpubax, OakTepusax, OpraHu3Me 4YeloBeKa, OOUIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTEIBHO BKIIOUEHBI OMOJIOTUYECKUE CBEICHUS MPUKIIATHOTO U IIOMCKOBOTO XapaKTepa, KOTOpbIe
MOKHO HCHOJb30BaTh KaK OPHUEHTUPHI s MOCIEAyIoIero BeiOopa mpodeccuu. Bo3moxHa Takxke
MHTErpanusi OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOJYYEHHBIMH 00Y4YaloIUMUCS
pHU U3y4eHUH PU3UKU, XUMUH, Teorpaduu 1 MaTeMaTHKU.



CrtpykTypa mporpaMMbl 1o yuyeOHOMY TipeameTy "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA MOAXOABl K u3ydeHHto Ouonoruud. CoriacHO MM, H3Y4YalOTCS CBOWMCTBa H
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIS JKUBBIX CHCTEM pAa3HOTO YPOBHS OpTaHHU3AIUH, HBOIIOIUU
OpraHWYECKOTO MHpa Ha 3emJiie, COXpaHEHUsS OHMOJOTHYECKOrO pa3HooOpas3us rmiaHeThl. Tak, B 10
KJIacCe H3YYaloTCS OCHOBBI MOJIEKYJISPHOW UM KIETOYHOH OHOJIOTMH, SMOpHUONOrMH U OHOJIOTHUU
pa3BUTHUS, TEHETHKU W CEJCKIUU, OMOTEXHOJOTMH M CHUHTETHUYECKOW OWMOJIOTHH, aKTyaTu3upYIOTCS
3HaHHUA OOydaromuxcs Mo OOTaHWKE, 300JI0TUH, aHaToMuH, (u3MoNIorHH dYemoBeka. B 11 kmacce
M3Y4al0TCsl 3BOTIOIMOHHOE YUeHHE, OCHOBBI SKOJIOTHH U yueHue o 6uocdepe.

VYueOnsiii npenMer «buosorusy mpu3BaH 00€CTIEUUTh OCBOCHHE O0YUAIOIIMMHUCS OHOJIOTHYECKUX
TEOPUM U 3aKOHOB, WJEW, NPUHLHUIIOB U IPABWI, JICKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPA, 3HAHUA O CTPOCHUH, MHOTOOOpPa3HMH M OCOOCHHOCTSX KJIETKH, OpPraHU3Ma,
MOMYJSIIINKM, OMOIEHO3a, SKOCHCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUsIX B OHOJOTMH, NPUKIAIAHBIX acleKkTax Ouonorunyeckux 3HaHuil. [ng pasButus u
NoJ/Iep)KaHUsl MHTepeca OOydamomuxcs K OHOJOTMM HapsAy C€O 3HAUYUTENbHBIM  00BEMOM
TEOPETUYECKOT0 MaTepuaia B COACP)KaHUH MPOTpamMMbl MO0 OMOJIOTHU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIEHUS W Pa3BUTHS TOM WIM MHOW 00JAacCTH OMOJOTHH, BKJIAJ0M OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHE BaXKHEHIINX OMOIOTUYECKUX U HKOJIOTMYECKUX MPOoOIeM.

Lenps um3ydyenuss ydeOHoro mnpeamera «buosnorus» Ha yriayOJEHHOM YpPOBHE — OBJAJCHHE
00y4JaroIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OPraHU3allid JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEeHU! UCIOJIb30BaTh 3TH 3HAHUS B (DOPMHUPOBAHUM UHTEpEca K ONpeAenEHHOM
obnactu mpodecCHOHATBLHON NEATeTLHOCTH, CBSI3aHHOW C OHWOJIOTHEH, WM K BBIOOpY Y4YEOHOTO
3aBeJICHUS JJIs TPOJOJIKCHUS OMOJIOTHIECKOTO 00pa30BaHUsI.

JlocTikeHne Leiau u3ydeHus ydeObHoro mnpeamera «buonorus» Ha yriayOnéHHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOIUX 3a/1ay:

OCBOEHHE O0YyYarOMMMHCS CUCTEMBbl OMOJIOIMYECKUX 3HAHHI: 00 OCHOBHBIX OHMOJIOTHMYECKHX
TEOpUSAX, KOHIEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TPaBHIAX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa; O CTPOCHHMH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OWosorMuecknx cucteM (KJIE€TKa, OpraHu3M, TMOMyJsAlus, BHUJI, OuoreomeHos, Ouocdepa); o
BBIIAIOIINXCS] OTKPHITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOMIMXCS ¢ METOJAaMH MO3HAHMS >KUBOM HPUPOIBI: HUCCIEIOBATEILCKUMHU
MeTOAaMU OMOJIOTHYECKUX HayK (MOJEKYJISPHOH M KIETOYHOH OHOIOrHWH, SMOPHOIOTMU U OUOJIOTHH
pa3BUTHS, TEHETHKU U CEIEKIUU, OMOTEXHOJOTMM M CHHTETHYECKON OMOJIOrMH, MalC€OHTOJIOTHH,
HKOJIOTHH); METOJJaAMHU CAMOCTOSITETIFHOTO MPOBEICHUS OMOJOTHUYECKUX UCCIIEJOBAaHUM B T1ab0paTopuu u
B nipupoze (HaOmroieHne, u3MepeHue, SJKCIePUMEHT, MOJICTUPOBAHHE);

OBIIAJICHHE OOYYAIOIIMMHUCA YMCHHUSIMH: CaMOCTOSITEIIBHO HAaXOJWTh, AaHAIW3UPOBATh U
UCIOJIb30BaTh OMOJOTMYECKYl0 HWH(OPMALMIO; TIOJIb30BAThCsl OUOJIOTUYECKOW TEPMHHOJIOTHEH U
CUMBOJIMKOW; YCTaHABJIMUBATh CBA3b MEXKAY Pa3BUTHEM OHMOJIOTMHM U COIHMATbHO-3KOHOMHYECKUMH M
HKOJIOTUYECKUMHU TPoOJIeMaMHi UeJIOBEYECTBA; OLIEHUBATh TIOCIEACTBUS CBOCH JEATEIBHOCTH IIO
OTHOIICHUIO K OKpYXarolield MpupoaHoil cpesie, COOCTBEHHOMY 370POBBIO U 3I0OPOBBIO OKPYKAIOIIUX
Jo/Iel; 0OOCHOBBIBATh U COOJIONATh MEphl MPOPUIAKTUKHA WH(OEKIIMOHHBIX 3a00JIeBaHHM, MpaBUiia
MOBEJIEHUsT B TpHUpPOAEC H oOecredeHus: Oe30MacHOCTH COOCTBEHHOM JKM3HEACSATEIHPHOCTH B
YpEe3BBIYANHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa, XapaKTepU30BaTh COBPEMEHHBIC
HayYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHE y OOYy4YalOIUXCsl HMHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B Tpolecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelmaeMbpIMi €10 MpoOJeMaMu, METOJNOJIOTHEH  OMOJIOTMYECKOTO  MCCIICAOBAHMS, IPOBEACHUS



SKCIIEPUMEHTAJILHBIX UCCIIEIOBAHUM, pElIeHNs OMOIOTUYECKUX 3aay, MOJIEIHUPOBAHUS OMOJOTHUYECKUX
00BEKTOB U MPOIECCOB;

BOCIIUTAaHHE Yy OOYYAIOMIMXCSl IICHHOCTHOTO OTHOIICHUS K JKMBOW MNpHpPOJIE B LEJIOM H K
OTIENbHBIM €€ 00bEeKTaM U SIBJICHUSAM; (GOPMHUPOBAHUE HKOJIOTUYECKOM, TeHETUYECKON IpaMOTHOCTH,
o01ieil KyabTyphl IOBEICHUS B IPUPO/IC; MHTETPAIlMU €CTECTBEHHO-HAYUHbIX 3HAHUH;

npuobpereHne 0O0ydYalOUIMMHUCA KOMIIETEHTHOCTH B PAlMOHAIBHOM IPHUPOJOIOIB30BaHUU
(cobmroneHne mpaBuUil MOBEJIEHHS B MPHUPOJE, OXPAaHbI BUAOB, SKOCHCTEM, OHOC]EpHl), COXpaHECHUU
COOCTBEHHOTO 3JIOPOBbSI W 3JI0POBBSl OKPYKAIOIMIMX JIIOAEH (COONMIOACHUST Mep MpOPUIaKTUKH
3a0oneBaHui, oOecriedeHne O€30MacHOCTH KU3HEAESITENPHOCTH B  UYPE3BbIYAWHBIX CHUTYalHIX
MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BaHUsI OMOJOTUIECKIX 3HAHUM i YMEHUH
B IIOBCEJHEBHOH KH3HU;

CO3/IaHHM€  YCIOBMM  AJii  OCO3HAaHHOrO  BbIOOpa  OOydYalOIIMMHUCA  WHIMBUAYATbHON
o0OpazoBaTenbHON TPaCKTOPHH, CIOCOOCTBYIOMIEH MOCJIETYIOMEMY po¢eCCHOHATBHOMY
CaMOOTIPE/ICIICHUI0, B COOTBETCTBUU C HHINBUYyaTbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4nciIO 4acoB, OTBEACHHBIX HAa M3ydeHHE OMOJIOTMM HA YIIyOJIEHHOM YPOBHE CpPEIHEro
obmero odpazoBanus, coctaBisieT 204 vaca: B 10 kimacce — 102 gaca (3 vaca B Hegemo), B 11 kiacce —
102 gaca (3 gaca B HeZEIIO).

Otb6op opraHu3aMOHHBIX (HOPM, METONOB U CPEACTB OOy4YEHHS] OMOJIOTHH OCYIIECTBISETCS C
yuéToM crneuupuKd €ero CoAepKaHUS M HANpaBICHHOCTH Ha MPOJODKEHHE OHOJIOTMYecKOro
00pa3oBaHMs B OpraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUSI.

OO0s3aTebHBIM ~ YCIIOBHEM TIpH OOyYeHHHM OWOJIOTMH Ha YrIyOJEHHOM YpOBHE SIBIISICTCS
mpoBeJieHUEe 1ab0paTOPHBIX M TMpakTHuecKux pabot. Taxke ydacTre oOydarolmuXcsi B BBIOJHEHUU
MPOEKTHBIX M Y4eOHO-MCCIIEeOBATENLCKUX padOT, TeMaTHKa KOTOPBIX OIMPEACNSeTCS YYHTEIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue NpPOrpaMMmbl, BBIIEIEHHOE KYpPCUBOM, HE BXOAMT B IPOBEPKY TOCYIAapCTBEHHOU
urorosoi arrectanuu (I'NA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHass Ouonorusi — KOMIUIEKCHasE Hayka. KpaTkas ucCTOpusi pa3BUTHS OHOJIOTHU.
buonoruueckrue Hayku U u3ydaemble UMH MpooOieMbl. OyHIaMeHTaNbHbIE, IPUKIAIHbIE U TOUCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa.
[Mpodeccuu, cBsa3annbie ¢ OHoIOTHeH. 3HAUeHWE OMOJIOTUU B MPAKTUYECKOU JIEATEIBHOCTH YeJIOBEKa:
MEJUIIMHE, CETbCKOM XO035MCTBE, TPOMBIIUIEHHOCTH, OXPaHE MTPUPOIBI.

JdemoHcTpauuu

[Toptpetsl: Apuctotens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. T'apseii, I.
Mengens, B. U. Bepuanckuii, U. I1. Ilasnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMu», «CuctemMa OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl U X H3y4YeHUE

KuBbie cuctembl Kak mpeaMmer u3ydeHus: Ouosnoruu. CBoHCTBa KHMBBIX CHUCTEM: EIHMHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTb M ILIEJIOCTHOCTb, CIIOKHOCTh U YHOPSAIOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAMOOPraHU3alMs, CAMOBOCIPOM3BEICHUE, pPa3IpaXUMOCTh, HW3MEHYMBOCTb, POCT H
pa3BUTHE.

YPOBHHU OpraHM3aLiU KUBBIX CUCTEM: MOJICKYJISIPHBINA, KIIETOUYHBIN, TKAHEBbIM, OPraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUIOBOM,  DKOCUCTEMHBIM  (OmoreomeHotuueckuii), Ouochepusrii.  IIpomecchr,
MIPOUCXOJSIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU >kKUBOTO. JKU3HB Kak opMma CylecTBOBAHUS
Marepuu. Hayku, nzyyaromniue K1UBble CUCTEMbI HAa Pa3HbIX YPOBHSIX OPraHU3aLIUH.

W3ydyenne >kuBbIX cucTeM. MeToasl Ouonorudeckoid Hayku. HabOmioneHue, HW3MEpeHHe,
AKCIEPUMEHT, CUCTeMaTu3alus, MeTaaHanu3. [loHATHE O 3aBUCHMMON M HE3aBUCUMOW TMEPEMEHHOM.
[InannpoBanue skcniepumenta. I[locranoBka u mpoBepka rtunote3. HyneBas rumnoresza. IlonsTtue
BbIOOpKH W e€ JocTtoBepHOCTh. Pa3Opoc B Ouonormueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH
MOJIYYEHHBIX  pe3ynbTaToB. [IpyumMHBI  HCKaXXEeHHWs  pe3yJbTaToB  3kcnepumeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmumer u cxeMbl: «OCHOBHBIE TPHU3HAKK KU3HUY, «buonormdeckue cuctembl», «CBOHCTBa
KUBOU Marepumn», «YpOBHU OpraHM3alUM >KUBON NpupoasD», «CTpoeHue KMBOTHOM KiIeTKW», « TkaHu
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOr0 opranusmay, «buoreonenos», «buocdepay, «Metoas
W3Yy4YEHUS KUBOU IPUPOIBD.

ObopynoBanue: abopaTopHOE OOOpPYIOBAaHUE IS TPOBEACHHS HAOMIOICHUIN, W3MEpCHHIA,
9KCIIEPUMEHTOB.

IIpakTHyeckast padora «lcronb3oBaHne pa3auYHBIX METOI0B IIPU U3YUEHUU KUBBIX CHCTEM.

Tema 3. buosorust KieTrku

Krnertka — cTpykTypHO-(DYHKIIMOHAIbHAS €IUHUIIA KUBOTO. VICTOPUS OTKPBITHS KIETKU. PabOThI
P. I'yka, A. JleBenryka. Kiuierounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
MOJIOKEHUS COBPEMEHHOMN KJIETOUHOU TEOPHUH.



MeToapl MOJIEKYJIIPHON U KJIETOYHON OMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadus, snexkrpodopes,
METOJT MEUYEHBIX aToOMOB, nuddepeHabHOe TeHTpUYrupoBaHue, KyJIbTUBUPOBAHHE KIIETOK.
H3yuenue ukcuposannvix Kiemokx. IIEKTPOHHAS MHKpockonus. Kougoxanvnas mukpockonus.
Bumanvnoe (npuscuznennoe) usyuenue Kiemox.

JdemoHcTpauuu

IToprpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuue! u cxembl: «CBETOBOM MHUKPOCKOI, «IEKTPOHHBIN MUKpOCKOm», «McTopust pa3BuTHs
METOJIOB MHUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHUKpPOIIpENapaThl pPacTUTENIbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuuyeckas padora «/3yyeHHne MeETONOB KJIETOUYHOW Ouonoruu (Xpomarorpadus,
anektpodopes, muddepernuanbaoe nenTpudyruposanue, [TLIP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKu

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKpPO- U yIbTPaMUKpPOIEMEHTHL. Boga u e€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYJIALUH. MUHEpalbHbIe
BElIEeCTBA KJIETKH, UX Onosorunyeckast posib. Poib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KiIeTku. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OekoBO MoneKyibl. [lepBuuHas cTpykTypa Oelnka, nmentuaHas cBsi3b. BropuuHasi,
TpeTHYHasi, YeTBEepTHUYHAsi CTPYKTyphl. Jlenarypanus. CoiictBa OenkoB. Kiaccudukarms Oenkos.
buonornueckue GpyHkimuu 6enkoB. [lpuonul.

VYrineBonbl. MoHOcaxapuabl, AUCaxapuibl, OJUTOCaxapuabl W Tojucaxapunabl. OOmmi TUIaH
CTpOCHHUS 1 (PU3MKO-XUMUYECKIE CBOMNCTBA YIIIeBO0B. bronorndeckue GyHKIIMN yTIEBOIOB.

Jlunupet. T'mapodunsHO-THApOdOOHBIE cBoMicTBa. Knaccudukarus nunumoB. Tpuriunepuasl,
dbochonmumuasl, BOCKH, cTepounbl. buomornmueckne ¢yakuun aunuaoB. OOmue cBoHCTBa
OMOJIOTHYECKNX MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOJIYIIPOHUIIAEMOCTbD.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune nHyknenHoBbix kucnot. Hykneotuast. [lpunnun
komruiementapaocTu. [Ipasuno Yapradda. Ctpykrypa JJHK — nBoitHas cnupans. MecToHaxX0XaeHUE U
ounonornueckue ¢pynknuu JJHK. Buast PHK. ®ynknun PHK B kietke.

Crpoenne Monekyiasl AT®. Makposprudeckue cBa3u B Mojekyiae AT®. buosormyeckue
¢ynkuun  AT®. BoccraHoBI€HHBIE  NEPEHOCUYMKH, UX  (YHKIMM B KIeTke. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue JIHK. Memoowv: ecenomuxu, mpancxpunmomuxu,
NPOMEOMUKU.

CtpykTypHasit OuWOJOTHS: OHMOXHMHUYECKHE U OHOPU3NYECKHE HWCCIEOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOW CTPYKTYpPbI OuoMonekyn. Mooenuposanue cmpykmypol u pyHKyul OUOMONEKYT U UX
Komnaekcos. Komnviomepmuvlii Ou3aiin U OpeaHU4ecKull cuHme3 OUOMONEKYL U UX HeNnpupoOHbIX
aAHAN0208.

JdemoHcTpauuu

[optpetsr: JI. Tlomuur, Ix. Yorcon, ®@. Kpux, M. Yunkuuc, P. ®panknun, ®. Coaurep, C.
IIpy3unep.

Huarpammsbl: «Pacrnipenenenne XMMAYECKUX 3JIEMEHTOB B HEXMBOW mpupone», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B KUBOI MPUPOIEH.

Tabmuie! u cxemsl: «[lepuoanueckas TabIUIla XUMUYIECKUX dJIEMEHTOBY, «CTPOCHHUE MOJIEKYIIbI
BOJBI», «BemecTBa B cocraBe OpraHu3MoB», «CTpoeHue MoNeKysbl Oenka», «CTpyKTypbl OENKOBOMH
MoJIeKyNbl», «CTpoeHHne MOJeKyn YIieBoAoB», «CTpoeHHe MOJIEKYJ JUNuUIoB», «HykiaenHoBbie
KUCJIOTBD, «CTpoeHue Moiiekynsl ATDx.

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000py10BaHUE.



JladopaTopHas pa6ora «OOHapykeHHe OCTKOB C MMOMOIIbIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHas pabora «l/ccienoBaHue HYKIEUHOBBIX KHUCJIOT, BBIACJICHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue 1 yHKIUM KJIETKH

Tunsl  kieTrok: dsykapuoTuyeckas U mnpokapuotuueckas. CTpYKTypHO-(QYHKIIHMOHAJIbHbIE
00pa30BaHMsI KICTKH.

Crpoenue mpokapuoTHueckoi kieTku. Kietounas ctenka Oakrepuil u apxeil. OcobOeHHOCTH
CTpPOCHHUS TeTepoTpOodHON M aBTOTPOPHON MPOKAPUOTHUYECKUX KIETOK. MecTo M poJib MPOKAPUOT B
OuoLEeHO03axX.

CtpoeHne u (YyHKIIMOHMPOBAHHE OJyKApUOTHYECKON KieTku. I[lnazmarmueckas wmemOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTudeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHIECKYIO
MeMOpaHy: maccuBHbIN (muddy3us, odneruéHHas nud@ys3us), akTUBHBIA (IEPBUYHBIA M BTOPUYHBII
aKTUBHBIM TpaHcnopT). [lomynmponumaemocts MemOpanbl. Pabora HaTpuii-kaiMeBOoro Hacoca.
OHAOIMTO3: MUHOLUUTO3, (aromuro3. Ok3ouuto3. Knerounas crenka. Crpykrypa U (QyHKIHMH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Hurtommazma. Iluto3zons. [lutockenmer. [IBwkeHue wnuTOoruia3Mbl. OpraHouIbl  KIETKH.
OnnomeMOpaHHBIE OPraHOWIBI KIETKH: HHAomiasmatudeckas cerb (OIIC), ammapar ['ombmxw,
JTU30COMBI, UX CTpOCHHE U (QPYHKIIMU. B3anMOCBs3b OJJHOMEMOpPAaHHBIX OpraHOMAOB KieTku. CTpoeHue
TpaHyJSIpPHOTO peTuKynyma. Mexanusm uanpasnenus deixoe 6 IIIC. CuHTE3 pacTBOPHUMBIX OEIKOB.
Cunte3 KiIeTouHblx MeMmOpaH. ['nmamkuit  (arpaHyssIpHBIA) —SHIOIUIA3MATUYECKUM  PETUKYITYM.
CekperopHass ¢yHkums ammapara [onbmkn. Moougukayus 6benkos 6 annapame [ onvooicu.
Copmuposka benxoe 6 annapame I onv02xcu. TpaHCHIOPT BEIIECTB B KJETKE. Bakyosn pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOUABl  KJIETKU:  MHUTOXOHAPWUH, IUACTHABL.  [Ipoucxoowcoenue
mumoxonopuil u naacmud. Cumouoeenes (K.C. Mepescrkosckuii, JI. Mapeynuc). CtpoeHue u GyHKIIUA
MUTOXOHJIPUH ¥ TacTua. [lepBUuHbIE, BTOPUYHBIC W CIIOXKHBIC IUIACTUIBI (DOTOCHHTE3UPYIOIIUX
3YKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICMKOIIACTHI BBICIIUX PACTEHUMN.

Hemem6pannbie opranousl kietku CtpoeHue v QyHKIUN HEMEeMOpaHHBIX OPraHOUIOB KJIETKH.
Pubocomsl. IIpomesrcymounvie unamenmoi. MUKpodUIaMEHTBI. AKmMuHo8ble MUKpoguiamernmol.
MplleyHble KIETKH. AKMUHO8ble KOMNOHEHMbl HeMblieyHblX Kiemok. Mukpotpyoouku. Kietounsrit
neHTp. CTpoeHue W IBUKCHHE KTYTHKOB M PECHHYEK. MUKPOTPYOOUKM HUTOIDIa3Mbl. LleHTpHOIEb.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. MomopHule benxu.

Anpo. Obonouka supa, XpOMaTHH, KapuoIUIa3Ma, SIAPBIIIKA, UX CTpoeHHEe U QyHKIHH. SnepHbIit
0enKoBbIN MaTpHKC. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEP(DA3HOM sizipe. DyxpomamuH
u eemepoxpomamut. benku XxpoMaTuHa — TUCTOHBL. /JuHamuka a0epHou 000104Ku 8 mumose. HoepHulii
mpaucnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK SYKapuUOT (pacTUTEIbHOM,
’KUBOTHOM, TPUOHOIN).

JdeMoHcTpanuu

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

Tabmuupl 1 cxembl: «CTPOCHHE 3YKapUOTHYECKON KIeTKH», «CTpOCHHE >KMBOTHOW KIIETKH,
«CTpoeHHe  pacTUTEIbHOM  KJIeTKW», «CTpoeHue  MHUTOXOHIpum»,  «Aapo»,  «CTpoeHue
MPOKAPUOTUYECKOU KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKpPOIIpEenapaThl PACTUTENbHBIX, XKHUBOTHBIX KJIETOK,
MUKpoOMpernaparbl 0aKTepHaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydueHue cTpoeHHs KJIETOK Pa3InyHbIX OPraHU3MOB.



IIpakTHyeckasi padora «/3ydeHne CBONCTB KIETOYHON MEMOpPaHBD.

JlabopaTtopHass pabora «/ccienoBaHue IUIa3MOJIM3a U JICTUIa3MOJIM3a B PACTUTENIbHBIX
KJIETKax».

IIpakTHyeckasi padora «/3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NMPeBpallleHUE IJHEPTUN B KJIeTKe

AccuMumsIsl W JUCCHMMIISIUSL — JBE CTOPOHBI MeTabonm3ma. Tuilbl oOMEHa BEIIEeCTB:
aBTOTPOGHBIA U TeTepoTpoHBIA. YuacTue KHCIOpoJa B OOMEHHBIX Ipoleccax. DHEPreTHYECcKoe
obOecrieuenne kineTku: mpespameHne ATD B oOmeHHBIX mporeccax. DEepMEHTATHBHBIN XapakTep
peaknuii KJIeTo4Horo meradonm3ma. DEepMEHTHI, X CTPOCHHE, CBOMCTBA M MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otnuuanst GepMEHTOB OT HEOPTaHHMUECKHUX KaTaIU3aTOPOB. belKu-aKTUBATOPHI U OEIKU-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIHA OT Pa3IMYHbIX (DAKTOPOB.

[lepBUYHBIIT CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. PDOTOCHHTE3. AHOKCU2eHHblU U
oKcueenHvllti pomocunmes y daxkmeputi. Ceemocodbuparoujue nuemenmsl U NUSMEHMbl PeaKYUOHHO20
yenmpa. Ponb xnoporactoB B nporecce ¢porocunteza. CBeToBas u TeMHOBas (asbl. PomoovixaHue,
Cs., Cy4. u CAM-munvt pomocunmesa. IIpogykTuBHOCTH (poTOCHMHTE3a. BiusHue pa3znuyHbXx (HaKkTopoB
Ha CKOpPOCTh OoTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUGHUIMPYIOIIHE OaKTepHH,
KeJe300aKTepHun, CepoOAKTEpUH, BOIOPOAHBIE OaKTepuu. 3HAUCHNE XEMOCUHTE3a.

Ana’poOHble opraHu3Mbl. Buabl OposkeHust. IIpoaykTbl Opo’keHHsT M WX HCIOJIb30BaHHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH U BO30YIUTENH O0Ie3HEH.

AspoOHBIE OpraHU3MBbI. DTaIlbl SHEpreTHdeckoro oomena. [loaroroButenpHbIN dTan. [ MuKoIN3 —
0ECKUCIOPOAHOE PACIIECTNICHHE TTIIOKO3bI.

buosnornueckoe OKHUCIEHHWE, WM KIETOYHOE JbIXaHWe. Poilb MHUTOXOHIpUM B IpouLeccax
ouosnorudeckoro okucinenusd. uknuueckue peakunu. OkuciaurensHoe (ochopunupoBanue. IHepaus
Membpannoeo  epaduenma  npomonos. Cummez ATD: paboma npomonnoi ATD-cunmasol.
[IpeumymiectBa a’poOHOro TyTH OOMEHa BeWIECTB Mepe] aHa’poOHBIM. DPPEKTUBHOCTDH
9HEPreTHYeCKOro oOMeHa.

JdemoHcTpauuu

[Toptpetsr: JIxk. Ilpuctimn, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuie! u cxembl: «@OTOCHHTE3Y, «IHEPreTHIecKuii ooOMen», «buocunres oenka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBAaHWE Ji MPUTOTOBICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENAPaTOB.

JlaGopaTtopHasi padora «lI3yueHHe KaTaJIUTHUYECKOM AKTUBHOCTH (PEPMEHTOB (Ha MpHUMEpe
aMuJIa3bl WIK KaTajiasbl)y.

JlabopaTopHas padora «l3ydueHue ¢GepMEHTATHBHOIO pPACIICIUICHUS IMEPOKCHIa BOJIOpOJa B
PaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopHasi pa6ora «CpaBHeHUE TPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE TTPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. HacieacrBeHHasi nHpopManus U peaju3anus eé B KiIeTKe

Peakuuu matpuyHoro cunTesa. [I[puHLINN KOMIUIEMEHTAPHOCTH B PEAKIIUSAX MAaTPUUYHOIO CUHTE3A.
Peanuzanus HacnenctBeHHOM wuH(popmaruu. ['eHeTwueckuil kon, ero cBoWcTBa. TpaHCKpUNIUS —
Marpuusblii cuHTe3 PHK. IIpuHIUMNBI TpaHCKpUNLMHM: KOMIUIEMEHTAPHOCTb, AHTHUIAPAIIIEIBHOCTb,
acumMMeTpuaHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuuecxoii knemxe. Hexooupyrowue PHK.



Tpancnsamust u e€ orambl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka. YcmoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B OnocuHTe3e Oemka.

Coepemennvie npedcmasenenusi o cmpoenuu 2enog. OpraHuzauus TI€HOMa Y NPOKApUOT U
JyKapHuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (®. XKakob6, XK. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponw xpomamumna 6 pezynayuu pabomoi
2enos. Perymnsnus oOMeHHBIX MpoIieccoB B KieTke. KieTounslii romeocras.

Bupycbl — HekneTouHble (QOpPMBI KHU3HM M OONHMratHeie mapasutbl. CTpOeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzneunwviti yuxn JIHK-codepocawux seupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsle 3a0oseBaHusi yenoBeka, KUBOTHBIX, pacteHuil. CIINJ, COVID-19, couunanbhbeie u
MEIUIUHCKUE TPOOIIEMBI.

buoungpopmamuka: unmecpayus u aumanuz Oorvwux maccusos («bigdata») cmpyxmypHovix
buonocuueckux oamHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie Qynkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuub! u cxemsl: «brocunTes Oenkay, «I eHeTnyeckuii Koy, «Bupyce», «bakrepuodarny.

IIpakTnueckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKH

Knerounsrnii muki1, ero nepuoasl U perymsnus. Matepdaza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekatomux B uHTepdaze. [logroroBka  kneTtkm K JeneHuto.  [IpecuHTeTHYECKHi
(MOCTMUTOTUYECKU), CHHTETHYECKUH W  TMOCTCUHTETUYECKMHA  (MIPEMUTOTUYECKUN) TEPUOJIBI
uHTEep(ha3bI.

Marpuunslii cunre3 JIHK — pennukanus. [Ipunmune! permukanun JIHK: xoMmiemMeHTapHOCTS,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIapauienbHOCTh. Mexanusm pemmmkaunn JIHK. Xpomocomsl.
Crtpoenne xpomocoMm. Tenomepsl U Temomepasa. XPOMOCOMHBI HAa0Op KIETKH — KapUOTHIIL.
JIMIIIIOUAHBIN 1 TalUIOUAHBIA HAaOOpbl XpoMOcoM. ['oMotoruuHbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Jenenne kinetku — MuTO3. CTaiuu MHUTO3a W NPOUCXOMASIINE B HUX MPOLECCHl. THIIBI MHUTO3a.
Kapuokunes n nutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsmus MUTOTHYECKOTO [IUKIIA KIETKHU. [Iporpammupyemasi KIieTouHasi THOeh — aromnTo3.

Knerounoe smapo, Xpomocombl, (yHKIMOHANbHas TEHOMHKa. Mexanuzmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u euderu xiemox. «lL{ugpposas xknemka» — oOuoungopmamuueckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabmumel u  cxembl: «OKM3HEHHBIM TMKAT KIETKH», «MuTO03», «CTpOeHHE XPOMOCOMY,
«Penmukanus [JHK».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKpoMpenaparsl: «MuTo3 B KJIETKaxX KOpellKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopHas padora «HalOmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonoruueckoe pasHoobpasue opranu3MoB. OHOKIETOYHbIE, KOJOHUATHHBIE, MHOTOKIIETOUHBIC
OpraHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJTHOKJIETOYHbIE TPUOBI, OJHOKIJIETOYHBIE BOJAOPOCIH, JpyTrue MpoTUCThl. KolloHHaNbHbIE OpraHu3MBbI.



B3anmocBA3b 4acTeil MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl W CHUCTEMbI OPraHOB.
OpranusMm Kak exuHoe Lenoe. 'omeocras.

Txanu pactenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHas, MOKPOBHAsA, MPOBOJSAIIASL,
OCHOBHas, MexaHuveckas. OCOOEHHOCTH CTpOCHHUs, (YHKIIMA M PACIONOKEHUS TKaHEeW B opraHax
pacTeHui.

TkaHu XKMBOTHBIX M 4YeJIOBeKa. THUIBI KUBOTHBIX TKAaHEW: 3MHUTENMANIbHAS, COCIUHUTENbHAS,
MbllIeyHasi, HepBHas. OcoOEHHOCTH CTpOeHHUs, (YHKIMA M PpACIONIOXKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble M TE€HEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI OpPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranusMoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX UM MHOTI'OKJIETOUHBIX
KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIbI COETMHEHUS KOCTEH.

JIBu>keHne opraHu3MoB. J[BHKEHHE OJIHOKJIETOYHBIX OPraHM3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecCHUYHOE. /[BHKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPONU3MBI U HACTUH. J|BH)KEHNE MHOTOKJIETOUYHBIX
’KMBOTHBIX U YeJIOBEKa: MbllleyHast cucrema. Peduexc. CkeneTHble MBI U UX paboTa.

[Iutanne opranusmoB. IlornomeHune BOABL, YIJIEKUCIOTO Tra3a M MHMHEPAIBHBIX BEIECTB
pacteHusiMH. [IluTaHue XUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPUKIETOYHOE NuieBapeHue. lIutanue
MIO3BOHOYHBIX KUBOTHbIX. OTHensl NUIIEBApUTEIbHOTO Tpakra. IlumeBapuTenbHBIE KENE3BI.
[InmeBapuTenbHas CUCTEMA YETIOBEKA.

Jlpixanue opraHu3MoB. Jlpixanwe pacteHuit. Jlpixanue >kuBOTHBIX. Juddy3us ra3oB uepes
MoBepXHOCTh KieTku. KoxkHoe apixanue. [[pixatenpHas noBepxHocTh. JKabepHoe U JEroyHoe JbIXaHue.
JlbIxaHWe TO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKA. OBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHMS JETKHUX
MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTellbHAs CUCTEMa YelloBeKa. MeXaHU3M BEHTWISLUU JETKUX Y NTUI U
MiekonuTamux. Perynsanus apixanus. JlpixareabHble 00bEMBIL

TpaHCHIOpPT BEMIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHil. TpaHCIOPT BEUIECTB Y
XKUBOTHbIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cuctema MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOIIOIMHOHHBIC
YCIIO)KHEHUSI CTPOEHHS KpPOBEHOCHON CHCTEMbl IO3BOHOYHBIX JKMBOTHBIX. PabGorta cepama u eé
perynsauus.

Brigenenue y opranu3sMoB. Beinenenue y pacrenuii. Beinenenne y ;xuBoTHbIX. COKpaTUTENbHBIE
Bakyoiu. Opranbl BblneneHus. OUIbTpalus, CEKpeuuss U OOpaTHOE BCACHIBAHWE KaK MEXaHU3MbI
paboTel opraHoB BbiAeneHus. CBs3b MOJOCTU Tella C KPOBEHOCHOW M BBIACIUTEIHHOM CHUCTEMaMH.
Boigenenne y TO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku. CrtpoeHne u (QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl OAaKTepH W IMCTHI
MPOCTEUIINX. 3allMTa Y MHOTOKJIETOUHbIX pacTeHnil. Kytukymna. CpencrBa macCUBHOM M XMMUYECKOM
3amuThl. OUTOHLIKBL.

3amuTra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IpPOM3BOJHBIE. 3alUTa OpraHU3Ma OT
Oonesnell. IMMyHHast cucrema yenoBeka. KieTouHblii M ryMOpaibHBIE UMMYHUTET. Bpoka&HHBIN 1
MpUOOpPETEHHBIN crenuuuecknii UMMYHHUTET. Teopusi KioHajdbHO-celeKTuBHOTO uMMyHHTeTa (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocmamurensHble OTBETHI OpPraHU3MOB. Pojib BpOXAEHHOTO
MMMYHHUTETA B pPa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pa3znpaxuMocTh M peryisnus y opraHu3sMoB. Pa3apaXuMocTh y OZHOKIETOUHBIX OpPIaHU3MOB.
Takcucel. Pa3apaxkuMocCTh 1 perynsanus y pacteHuid. POCcToBbIE BelecTBa U X 3HAUYCHUE.



HepBhas cucrema u pediextopHas peryiasuus y >KUBOTHbIX. HepBHas cuctema u €€ OTHEIBI.
DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHUS HEPBHOM CHUCTEMBI Yy KMBOTHBIX. OTAENbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekTopHast nyra. be3yciioBHbIC U yCIOBHBIC PEQIICKCHI.

['ymopanbHas peryssiius 1 3HAOKPUHHAS CUCTEMA )KUBOTHBIX U 4YesloBeKa. JKene3pl S9HIOKPUHHOM
CUCTEMBbl M WX TOpPMOHBI. JlelicTBUE TOPMOHOB. B3amMOCBSI3b HEPBHOM W SHIOKPUHHON CHCTEM.
'unmoranamo-runodusapHas cucrema.

JdeMoHcTpauuu

[Toptper: N. I1. [Tanos..

Tabmumsr u  cxembl:  «OAHOKIETOYHBIE BOXOPOCHN», «MHOTOKIETOYHBIE BOAOPOCIH,
«bakrepun», «lIpocreiimmey, «OpraHsl LBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe Hacekombix», «TkaHu pacrenuit», «KopHeBble cCHUCTEMBI»,
«Ctpoenne credmsi», «CTpoeHHE JTUCTOBOW TIIACTHHKMY», «TKaHM XKWUBOTHBIX», «CKeEleT 4eloBeKay,
«IIumeBapurenpbHas cucrema», «KpoBeHocHas cuctemayn, «JlpixaTenbHas cucreMa», «HepBHas
cucteMay, «Koxay, «MpblliedHast cucreMay, «BblaenurenbHas cucreMa», « JHIOKPUHHAS CUCTEMAay,
«Ctpoenne Mbiunb», «MMMmyHuter», «KumeyHonosocTHeie», «(CXxema TMUTaHUS PpacTECHUI»,
«KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX >XMBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHHE ITaHApUn»,
«BHyTpeHHee cTpoeHue A0XkaAeBoro yepss», «HepBHas cuctema prid», «HepBHasi cucrema JISTymKu»,
«HepBHast cucrema mnpecmbikatonuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MJICKOMUTAINXY, «HepBHas cuctema yenoBekay, «Pediaexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpernapaTbl OJHOKJIETOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKAHEW, PAKOBHUHBI MOJUIOCKOB, KOJUIEKIMM HACEKOMBIX, HWIJIOKOXKHUX, IKUBBIE
SK3EMIUIAPhl KOMHATHBIX pPACTEHUH, repOdapuy pacTeHHW pa3HBIX OTAETOB, BIAXKHBIC MperapaThl
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUHM OECIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeIIOBEKa,
o0opynoBaHuE ISl JEMOHCTpAllMM MOYBEHHOTO M BO3AYIIHOIO NHUTaHMUS PACTEHUH, pacIlerIeHHs
Kpaxmasia ¥ OeJKOB Moj JeHCTBUEM (PEPMEHTOB, OOOpPYIAOBaHHUE Uil JEMOHCTpALMHM OMBITOB I10
W3MEPEHHIO KU3HEHHOM EMKOCTHM JIETKMX, MEXaHU3Ma JbIXaTEJIbHBIX JIBUXEHUW, MOAEIH T'OJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEeil paCTEHUI».

JlaGoparopHas padora «3yueHue TKaHeil )KUBOTHBIX».

JlabopaTopHas padora «l/3yueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOeHHe 1 pa3BUTHE OPTaHNU3MOB

dopMBI pa3MHOXEHHUS OPraHU3MOB: Oecriojioe (BKJIIOYas BEreTaTHBHOE) W TOJIoBoe. Bumapl
0€ecroIoro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALMS, (hparMeHTaIus, KIOHUPOBAHUE.

ITonoBoe pasmuoxenue. [lonoBble kieTku, win ramersl. Meio3. Cranun meiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuil cMpIcii Meiio3a M MOJIOBOIO Ipouecca. Melos u
€ro MeCTO B ’KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazButhe. ['ameroreHe3 y *XuBOTHBIX. [lomoBeie xene3npl. OOpa3oBaHuEe U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHes u oorene3. CTpoeHHe MOJOBBIX KIIETOK.

OmnogoTBopeHre W 3MOpPHOHATBHOE pa3BUTHE JKUBOTHBIX. CMOCOOBI  OMIIOJOTBOPEHUS:
Hapy’KHoe€, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJOTHS — HayKa O pPa3BUTHH
opranu3MoB. Mopgoeenes — o0na u3 enasuvix npobaem smopuonocuu. Kounyenyus mopgozenos u
mooenu mopghocerneza. Ctamuu SMOpUOTEHE3a KUBOTHBIX (Ha mpuMepe Isarymku). Jpobnerne. Turbt
npoOneHus. /JlemepmunuposanHoe u HedepMunuposannoe opodnenue. bnacmyna, munvi oracmyn.
OcobeHHoCcTH aPOOICHUS MIICKOTTMTAIONINX. 3apPOIbIIIEBIC JTUCTKH (TacTPyIIsIus). 3aKiiajika OpraHoB
U TKAaHEW U3 3apOJbIIIEBbIX JHUCTKOB. B3anMHOE BIHMSHME 4YacTel pa3BUBAIOLIETOCS 3apoJbllia



(aMOpuoHanbHasT MHAYKLHKS). 3aKiajka IUIaHa CTPOCHHUS KMBOTHOTO KaK pe3yJabTaT HMepapXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 3MOpPHOHATBHOE PAa3BUTHE Pa3IMYHBIX (PAKTOPOB OKpYKArOIIEH
CpEpbl.

Poct u pazButue xuBOTHBIX. [locTamOpuoHansHBIM mepuona. [IpsMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y 0ecrio3BOHOUHBIX M MTO3BOHOYHBIX KUBOTHBIX. buonoruueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO PAa3BUTHSI, UX PACTIPOCTPAHEHHUE B MpUpoAe. TUIbl pocTa KUBOTHBIX. DaKTOpPbI
PETYNSIIMA POCTA KUBOTHBIX M 4enoBeka. CTaauu MOCTIMOPHOHANIBHOTO PAa3BUTHS Y JKUBOTHBIX H
yenoBeka. [leprnoabl oHTOreHe3a yenoeka. CTapeHue U CMEPTh Kak OMOJIOTHYECKUE MPOIECCHI.

PasmHoxenue u pasButue pacteHui. ['amerodutr m cmopodutr. Meito3 B KU3HCHHOM IHKIIE
pactenuii. OOpa3oBaHue crop B Tpollecce Meio3a. ['amerorenes y pacteHuii. OmuogoTBOpEeHHE H
pa3BUTUE PACTUTENIbBHBIX OpraHu3MoB. JIBOIfHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUH.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pErysiuy OHTOIE€HEe3a Y PACTEHHI U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmumslt u  cxembl: «BereratuBHOe pa3smMHOXKeHHE», «THUIBI OeCmoIoro pa3MHOXKEHUSY,
«Pa3MHOXeHUE XJIaMHJIOMOHANb», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOKeHHE TuApb», «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SAMIEKIETKA U crepMaro3ouaay, «OCHOBHBIE CTaauH
oHTOreHe3a», «lIpsamoe u HempsMoe pasBuTHE», «PazBuTue MalcKoro xyka», «PasBurue capaHum»,
«Pa3zButne nArymkun», «JIBOHHOE OIUIOJAOTBOPEHHE Yy UBETKOBBIX pacTeHHil», «CTpoeHHE CeMSH
OJIHOJIOJIBHBIX M JIBYJOJIbHBIX PACTCHHI», «KU3HEHHBIN UK MOPCKON KammycTbl», «KW3HEHHBIN LMK
Mxay, « Ku3HEeHHBIN LUK ManOPOTHUKAY, «OKW3HEHHBIHN IIUKIT COCHBIY.

O6opynoBaH#e: CBETOBOM MHKPOCKON, MHKPOMpENaparhl SMIEKIETOK M CIIEPMATO30UIOB,
Mozenb «L UK pa3BUTHSA JISTYIIKI.

JlaGoparopHas padora «3yueHne CTpOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax».

IIpakTnueckas padora «BpIsIBIEHHE TIPU3HAKOB CXOJCTBA 3apOABIIIEH IMO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

HcTopus cTaHOBJICHUS W Pa3BUTUS I'C€HETUKU Kak Hayku. Pabotsl I'. Menpnens, I'. ne ®@puza, T.
Moprana. Ponp oredecTBeHHbIX Yu€HBIX B pa3BuTuu reHetuku. Paborsr H. K. Kombrosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, FO. A. ®umunmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aIEJIbHbIE T'EHBI,
albTEePHATUBHBIE NPHU3HAKH, JOMHHAHTHBIA M PELIECCHUBHBIM NPU3HAK, T'OMO3HUI0OTa, T'€TEPO3UTrOTa,
yycTas JIMHUS, TUOpUIbL, TeHOTur, (peHoTun. OCHOBHBIE METONbl T'€HETUKH: TMOPUAO0IOTHYECKUH,
LHUTOJIOTUYECKUI, MOJICKYJISIPHO-T€HETHYECKUIA.

JdemMoHcTpauuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuii, I'. JI. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMbI CKPEUTUBAHUS».

JlaGopaTopHas padora «/{po3oduia kak 0O0bEKT FreHETUIECKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemmuBanue. [lepBplii 3akoH MeHaens — 3aKOoH eAuHoOoOpasus THOPHUIOB
nepBoro mnokoJieHus. IlpaBuwio nomuHupoBaHusi. BTopoi 3akoH MeHaenss — 3aKOH pacIleIUICHUs
npu3HakoB. LluTonornueckre OCHOBEI MOHOTUOPHUIHOTO CKpEIIUBaHUS. [ UTIOTe3a YUCTOTHI TaMeT.



AHanuzupytoiiee ckpemuBanue. [IpoMexxyTouHblid XapakTep HaciaenoBanus. PacuieruieHue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHHUPOBAHUHU.

JurnbpunHoe ckpemmBanue. TpeTuit 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO HACIECIOBaHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIUBAHNUS.

CueruieHHOE HacleoBaHue npu3HakoB. Pabotel T. Moprana. CrienieHHOE HAcjIeI0BaHHE TCHOB,
HapyIIEHUE CLUEITIJICHUS MEXy TeHaMU. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.

I'enernka mnosa. XpPOMOCOMHBIN MEXaHM3M OIpPEIEICHUs] Iojla. AyTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMoramMeTHbIil U rereporaMeTHbid noj. ['eHeTndeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

I'enorunn kak 1nenoctHas cucrema. [liedorponuss — MHOXKECTBEHHOE JIEWCTBUE TI€HA.
MHoxecTBEeHHbIN amienu3M. B3aumoneicTBue HeamienbHbIX T'eHOB. KOMIIEeMEHTapHOCTh. DNHCTa3.
[Tonumepust.

I'eneTnyeckuit KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX U YEJIOBEKA, a TAKXKe (PU3NOIOTUYECKUX
NPOIIECCOB, TIOBEJCHHUS M KOTHUTHBHBIX (YHKIUMH. ['eHeTndyeckne MexXaHM3Mbl CHUMOUOTEHe3a,
MEXaHU3MBbI B3aUMOJICHCTBUS «XO3SIMH — MApa3suT» U «XO35MH — MUKPOOHOM». [ eHeTHYecKue acreKThl
KOHTPOJISI U M3MEHEHHUS HACJIEICTBEHHOM NH(OPMAaLIUY B MMOKOJICHUSX KJIETOK M OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuuer um cxemsl: «IlepBblii U BTOpoil 3akoHBl Menaens», «Tperuii 3akoH MeHaens»,
«AHanu3upymoulee ckpemuBaHue», «HemomHoe pomuHHMpoBaHHMe», «CLEIIEHHOE HAaCIEeI0BAHKE
Mpu3HaKkoB y Jnpo3oduisl», «['eHeruka mnonay, «Kapuotun uenosekay, «Kapuotunm Apo3opuiiby,
«Kapuotun nruiib», «MHOXKECTBEHHBIHN ajienn3My», «B3zanmoaeicTBre reHoBY.

OO6opynoBanue: Mojedb A JEMOHCTPALMM 3aKOHOB €IWHOOOpasust THUOPUAOB IEPBOTO
MIOKOJIEHUS M pACIICIUICHHUs MPU3HAKOB, MOJENb [UI JIEMOHCTpAalMy 3aKOHAa HE3aBUCUMOIrO
HAacJeAOBaHUS MPU3HAKOB, MOJENIb s JEMOHCTpPAlMy CLEIJICEHHOTO HAaciIeOBaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOI, MUKpoIpenapar: «Jpo3odumay.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaToOB MOHOTHOPHIHOTO  CKpPEIIMBAHUSA Y
TPO30(UITBI».

IIpakTnyeckas padora «3ydenue pe3yabTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO3OPHIIBIY.

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

B3aumopeiicTBre reHoTuna u cpensl npu GopMupoBaHuH (heHoTUna. MI3MEeHUYHBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJIMYECTBEHHbIC IPU3HAKK. BHIBI W3MEHUMBOCTH: HEHACJIECICTBEHHAs U
HAaCJEeACTBEHHA.

MoaudukanonHass W3MEHYMBOCTb. Poib cpeasl B (OPMHPOBAHMU  MOAM(DUKALMOHHON
n3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanuoHHbBI psin ¥ BapuauuvoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHOW H3MEHYHBOCTH.

I'enotunuueckas  nM3MeHYUBOCTb.  (CBONCTBA  IEHOTHIIMYECKOM  M3MEHUMBOCTH.  Bupel
TCHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATUBHASL, MyTal[HOHHAS.

KomOuHaTiBHAass W3MEHUMBOCTh. MeHo3 W TOJNOBOWM Tmpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. Pojb KOMOMHATHBHOM W3MEHYMBOCTH B CO3/IaHUU TE€HETHMYECKOTO pa3zHOOOpas3us B
Ipezesax OJHOro BUA.

MyTannoHHasi "3MEHYMBOCTb. Buabl MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbBIE
U MHAYLUUPOBAaHHBbIE MyTallUM. fepHbIE M LUTOIUIa3MaTHYecKue Mytauuu. CoMaTUYECKUe U MOJIOBbIE
MyTtanuuu. IIpyuuMHBI BO3HHMKHOBEHWs MyTaluil. MyTrareHsl W WX BIHSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIPOIEcCa. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHOH
m3menunBocTy (H.W. BaBuinoB). BHesepHas ”3MEHUMBOCTh U HACIEACTBEHHOCTD.



Onucenemurxa U 3SNULEHOMUKA, PONb INULEHEMUYEeCKUX (Qakmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCTNU (YEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUZMOB.

JdeMoHcTpanuu

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

Tabmumst  u cxembl: «Bunel  usMeHuuBocTH», «MoauduKalMOHHAs  HU3MEHUYUBOCTHY,
«KoMOuHaTHBHAST HW3MEHUYUBOCTHY, «Meiio3», «OmnomoTBopeHuey, «l eHeTndeckue 3a00IeBaHUS
yesnoBeKay, « Buael myranuiiy.

O6opynoBaHue: >kKMBble W TrepOapHble OSK3EMIUIAPhl KOMHATHBIX PpAcTeHHI, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMHA U3MEHYHUBOCTH.

JlaGopaTopuas pabdora «lccnenoBanue 3aKOHOMEPHOCTEH MOAM(UKAIIMOHHON M3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifia U BApUALIMOHHON KPUBOW.

IIpakTHyeckasi padora «Mytaruu y 1po30¢ sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuKa 4esi0BeKa

Kapuotun udenoBeka. MexayHaponHasl mporpaMma HCCJEIOBaHUS F€HOMa 4eloBeKa. MeTo/bl
W3YYCHUS] TCHETUKH YeJIOBEKA: TCHEaTOTUYCCKHI, OMM3HEIOBBIA, [IUTOTCHETHICCKIH, TOMYIAIHOHHO-
CTATUCTUYECKUN, MOJIEKYJISIPHO-TeHETHUEeCKUH. COBPEMEHHOE ONPEAEIICHHE T€HOTUIIA: TIOJTHOTEHOMHOE
CEKBEHHpPOBaHUE, TCHOTUIMPOBAaHHE, B TOM 4ucie ¢ nomombto [I[[P-ananuza. HacneactBeHHbie
3a0oseBaHusl 4enoBeka. ['eHHbIe W XpOMOCOMHBIE OO0JIe3HHM 4YeloBeKa. bone3Hum ¢ HaciaeICTBEHHOMH
MPEAPACTIONOKEHHOCThI0. 3HAUE€HHWE MEAMIIMHCKOM TE€HETUKH B MPEJOTBPAILICHUM U JICUCHUH
TeHeTUYECKUX 3a00JIeBaHul yenoBeka. Mennko-reHeTndeckoe KOHCYynbTupoBaHue. CTBOJIOBBIE KIIETKH.
[loHsITHE «TE€HETHYECKOTo Trpy3a». DTHUECKHE acleKThl HCCIEAOBaHUN B OOJACTH peJaKkTHPOBAHUS
r€HOMa U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOpbl TOBBIIICHHONW YYBCTBHTEIBHOCTH 4YelOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXKAroIIell cpenpl. ['eHeTHueckass mpeapaciooKEHHOCTh YEJIOBEKA K
MaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmumer u  cxembl: «Kapuotun denmoBeka», «MeTOIbl W3YYCHHUsT TEHETUKU YEIOBEKay,
«["enetnueckue 3a00€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CoCTaBJICHUE U aHATIN3 POJOCIOBHON».

Tema 15. Ceslekuusi OpraHusMoB

JlomecTukanus U cenekuus. 3apokaeHe celeKuuu 1 gomectukauuu. Yuenue H. 1. BaBunosa o
[lenTpax mMpoOUCXOXKACHUS U MHOT000pa3us KyJIbTypHBIX pacTeHul. Ponb cenexkuuu B CO31aHUU COPTOB
pacteHuii W Toponx KUBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH TOMOJIOTHUYECKHUX PSIJOB B
HacyencTBeHHOM n3menunBocT H. M. BaBuiosa, ero 3HaueHue 171 CEIEKIIMOHHON paboTHI.

MeToabl ceneKIMoHHOM paboThl. MIcKycCTBEHHBII 0TOOP: MacCOBBIN U WHAMBUIYATbHbIN. DTaIlbl
KOMOWHAIIMOHHOW ceneKiuu. VcrmbITaHue Mpou3BOAUTENCH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C
MTOMOIIIBIO OTICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP O TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJICKIIMOHHOW padoThl. PaguaninoHHBIA M XUMUYECKHMA
MyTareHe3 KaK HCTOYHHK MYTallMil y KyJIbTYpHBIX (hopMm opraHu3zMoB. Vcmonb3oBaHHE T€HOMHOTO
penakTHupoBaHus M MeTonoB pexoMmOuHaHTHBIX JHK s momydenust wcxomHoro marepuana yis
CEJIEKIUU.

[Tonydyenue monummionaoB. BHyTpuBHIoBas rubpuauzans. BiIM3KopoACTBEHHOE CKpEIMBaHHUE,
win UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, WM ayTOpUAMHT. [eTepo3uc M ero MPUYUHBL.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtmanénHas rulpunuzauus. [Ipeogonenue Oecriioaus
MEXBUA0BBIX THOPUAOB. JIOCTHXKEHUS CENEKIIUU PACTCHUM U dKUBOTHBIX. «3€1EHASA PeBONIOYULY.



CoxpaHeHHe W M3y4YE€HHE T€HETHYECKHX PECYPCOB KYJbTYPHBIX PACTEHUN U UX AUKUX POJHYEH
IUIS CO3/1aHUSI HOBBIX COPTOB M THOPUIOB CENbCKOXO3AWCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u
ynpaenenue 2eHemu4ecKuMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 8 YesX
VAYUULEHUST CYUWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, NTUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUeM
COBPEMEHHBIX MEeMOO08 HAYYHBLX UCCIe008AHUL, NePed08blX Udell U NepCneKmMUSHbIX MexXHOI02UM.

JdeMoHcTpanuu

IToprpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, Il. II. Jlykpsanenko, b. JI.
Acraypos, H. bopinoyr, /I. K. bensies.

Tabmuubl u cxeMbl: «LleHTpBI MPOUCXOKAECHUS U MHOTOOOPa3us KYJIbTYPHBIX pACTEHUI», «3aKOH
TFOMOJIOTUYCCKUX PpAIOB B HaCHeI[CTBeHHOﬁ U3MCHYHUBOCTH), «MeTOI[bI CCIICKIINN), «OT,Z[aJIéHHaSI
rubpuanzansy, «MyTareHes3».

JlaGoparopHass pabora «/3ydyeHue COPTOB KYJIBTYPHBIX PACTEHUM M TMOPOJA JOMAaIIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3ydueHne METO0B CENIEKIIUU PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikcekypeust «OCHOBHBIE METOABl M JOCTHIKEHHS CEJIeKIMU PpAacTeHHM U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIH YYacTOK, B TEIJIMYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BUoTeXHOJI0THA 1 CHHTETHYECKAs] OHOJIOTHS

OOBbeKThl, HCMONb3yeMble B OHOTEXHOJOTUH, — KIETOYHbIE U TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, MX XapakTepucTuka. TpaauiMoHHash OMOTEXHOJIOTHA: XJieOOMeyeHHe, MOJydyeHue
KHCJIOMOJIOYHBIX MIPOJIYKTOB, BUHO/IEJIHE. Mukpobuonoruaeckuii CUHTE3. OOBeKTHI

MUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEXHOJOTWH M MHCTPYMEHTOB IIEJICHANPABICHHOIO MU3MEHEHUS U KOHCTPYUPOBAHMS
F€HOMOB C LEJbI0 MOJYYEHHs] OPraHU3MOB M WX KOMIIOHEHTOB, COAEpPKAlIMX HE BCTpEYArOUIUECs B
pUpojie OMOCUHTETUYECKUE TTYTH.

Knerounas wuHxeHepusi. Meroabl KyJIbTypbl KIETOK M TKaHEM pacTeHHMM M JKUBOTHBIX.
Kpuobanku. Comatnyeckasi THOpUIN3AIKS U COMAaTHUECKUI dSMOprorenes. Vcrnonp30BaHne rarmiongoB
B CENEKUMM pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U
NOAUKIOHANbHBLIX — anmumen 6 MeouyuHe. VICKYCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpyKIus
AWLEKIETOK W KIOHMPOBAaHWE >KMBOTHBIX. MeToJ TpaHCIUIaHTaUMU sJIep KIETOK. [exHonozuu
0300pO6IeHUs, KYIbMUBUPOBAHUS U MUKDPOKIOHANLHO20 PA3ZMHONCEHUS  CENIbCKOXO3AUCMBEHHbIX
Kybmyp.

XpoMOCOMHasi M TeHHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U KOHCTPYUPOBaHUE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHKEHHS W TEPCHEKTHBBI
XPOMOCOMHOM ¥ T€HHON MHXEHEPHUH. DKOJIOTHIECKUE U AITHIECKHE TTPOOIEMbI TEHHON MHKCHEPHH.

Menunuackue OuorexHosioruu. I[loctrenomuass tudposas wmemunmna. [II[P-aumarnocruka.
MeTaboI0MHBIH aHANN3, TEHOUEHTPUUECKUN aHAINU3 MPOTEOMa YeIOBEKa JUISl OLIGHKU COCTOSHHS €ro
310poBbs. lcmonb30BaHNe CTBOJOBBIX KJIETOK. TaprerHas Tepamusi paka. 3D-OHMOWH)XeHepus s
pa3paboTku (yHIaMEHTANIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMIUIEKCHBIX TKaHEH
COUYETAHMEM TEXHOJIOTUH TpEXMepHOro OuompuHTHUHTa u ckaddonauHra A pelieHus 3aaady
NIEPCOHAIM3UPOBAHHON MEUIMHBI.

Co3maHne BEKTOPHBIX BAKIMH C IEJIbl0 OOeCreYeHus KOMOMHHMPOBAHHOW 3alUThl OT
Bo3Oyauteneit OPBU, ycraHoBineHne MOJEKYISIpHBIX MexaHU3MOB (yHkimonupoBanuss PHK-
COJIep>KaIlliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpauuu



Tabmumbsr 1 cxemsl: «/cnonp30BaHWE MUKPOOPTaHU3MOB B IMPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounast unxenepus», «['eHHast HUHKEHEPUS».

JlabopaTopHas padora «/3ydeHrne 00beKTOB OHOTEXHOJIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIIBIX TPOTYKTOBY.

IKcKkypeusi «BHOTEXHOJOTHUS — BaKHEWINAs MPOW3BOIUTEIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).

11 KITIACC

Tema 1. 3apoxkaenue U pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHNA B OMOJIOTHH

OpomonnonHasa teopust Y. JlapBuHa. Ilpennocsiiku BO3HMKHOBEHMsI AapBuUHU3MA. JKu3Hb U
Hay4Hasd JesarenbHocTh Y. J[apBuHa.

JIBuxymue cuibl 3BodOIUM BUAOB mo Y. [lapBuHY (BbICOKash MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HAcClIeZICTBEHHAass HW3MEHYMBOCTb, Oopb0a 3a CYUIECTBOBAaHME, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTHueckoi Teopun HsBomtonuu (CTD). HelitpanbHas Teopus 3BOIIOLHUU.
CoBpeMeHHasl dBONIONUOHHASA OWOJOTHSA. 3HAUCHHE OHBOJIIOIMOHHOW Teopud B (HOPMHUPOBAHUH
€CTECTBEHHO-HAYyYHON KapTUHBI MUPA.

JdeMoHcTpanuu

IToptpetsr: Apucrotens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. [lapsun, C.
C. Yetrsepukos, U. U. llImansraysen, . Xongein, [. K. benses.

Tabmuupl u cxemsl: «Cuctema xuoit npupoasl (o K. JIuauew)y, «JlecTHHIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHuzM (QOPMHUPOBAHUS MPHUCIIOCOONCHUNH Yy PpACTeHHMH M JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y. lapBunay, «®opmsl
O00prOBI 3a cymiecTBoBaHue», «llopoabl romyOei», «MHOrooOpasue KyJIbTYPHBIX (OpPM KamycThl»,
«[Toponpl mOMalIHUX >KHBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUIOB (o Y. [lapBuny)», «Cxema
COOTHOLIEHUS [JBMWXKYIIMX CHJI 3BOIMIOLUN», «OCHOBHBIE IIOJIOKEHHMSI CHUHTETHUECKOH TEOpUU
IBOJIIOLIM.

Tema 2. MuKpo3BoJIIOIHUS U €€ pe3yJabTaThl

[Tonynaumss kak d3JeMeHTapHas eauHuna HBodMoUud. COBpEMEHHBIE METOAbl  OLEHKH
TCHETHYECKOr0 pa3HooOpa3usi M CTPYKTYpbl monmyisinuid. M3meHeHue reHodoHIa MOMYJSIMH Kak
3JIEMEHTapHOE BOJIIOLIMOHHOE ABJICHHE. 3aKOH reHeTu4ecKkoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (GaKTOphl  (OBIKYIIME  CHJIBI)  JBOJIOIMU.  MyTaIlMOHHBIA  TpoIiecC.
KomOunatuBHast m3MeHYMBOCTh. [lpeiid reHoB — ciydaiiHble HEHAIpaBJICHHBIE W3MEHEHHS YacTOT
amneneid B momynauusx. OQdekt ocHoBaTens. Ipgexm Oymouiiounoco eopaviuika. CHudiceHue
2EHEeMUYEeCKO20 pA3HO00pasus: npuyuusl u cieocmeus. Ilposeienue s¢hghexma Opeiiha cenos 6
oonbuwiux  u  manelx  nonynayusx.  Murpanuu.  M3onsuus  momynsuuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckas (pernpoIyKTHBHA).

EcrectBennblii oT00p — Hampasisonmii ¢gakrop sBomonund. @opMbel €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTaOMIM3UPYIOLIHA, pa3pbiBatonuii (au3pynTuBHBIN). [logoBoit oT6op. Bo3HukHOBEHUE U
SBOJIIOLMS COLMATIbHOTO OBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yabTaT  MHKPOAIBOJIOLMH. BoO3HHKHOBEHHE
npucrnocobaeHuit y opraHu3mMoB. ApoMopdo3sl M uaMoaaanTanuu. [IpuMepsl NpUCIOCOONEHUH Yy
OpPraHU3MOB: MOp(OJIOTHYECKHE, (bu3noIOrNYecKue, OMOXMMHUYECKHE, MIOBEICHYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kputepuu u ctpykrypa. BunooOpa3oBanue kak pe3yabTaT MUKPO3IBOJOLUHU. M3omsuus
— Kkmo4yeBoi (axkTop BupooOpasoBanus. I[lyrm u cmocoObl BUA00Opa30OBaHMS: aIONATPUYECKOE
(reorpaduueckoe),  cUMMIATPUUYECKOe  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (IIOJUILIOUIU3AINS,
ruOpuanzanys). JJIMTeIbHOCTh 3BOIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl HopMUpOBaHUS OHMOJIOTUYECKOTO Pa3HOOOpa3usl.

Posb 3BOMIOIIMOHHOM OMOJIOTHH B pa3paboTKe HAYyYHBIX METOJIOB COXpaHEHHUs1 OMOpa3HOOOpa3Hsl.
MHUKPOIBOIOHS ¥ KOABOJIIOIHS MAPA3UTOB M UX X035€B. MeXaHn3Mbl (POPMHUPOBAHUS YCTOWYUBOCTH K
AHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

IToptpetsr: C. C. YerBepukos, . Maiip.

Tabmumelt 1 cxembl: «MyTalMOHHAs W3MEHYHBOCTHY», «llomynsiroHHas CTPYKTypa BHUAAY,
«Cxema mposiBiieHHs 3akoHa Xapau—BannOepra», «JIBHXKyIIue CHIIBI IBOJIOIUNY, «IDKOJOTHYECKAs
M30JISIUS TIOMYJISAIUN ceBaHCKOM (openn», «l'eorpaduueckas U30AIUs JTUCTBEHHUIIBI CHOUPCKON
JIMCTBEHHUIIBI JaypcKkoi», «llomynsiMoHHbIE BOJIHBI YMCIEHHOCTH XHWIMHUKOB M XKepTB», «Cxema
JCUCTBUSL €CTECTBEHHOTO o0OTOOpa», «Popmbl OOprOBI 3a cymiecTBOBaHUEY», «MHIyCcTpHaIbHBIN
METaHU3M, «OKuBbie HCKOIaeMbIey, «[ToxpoBuTenbCTBEHHAS OKpacka KUBOTHBIX),
«[Ipenynpexnatomias okpacka >KMBOTHBIX», «Dusmonornyeckue amantanuu», «lIpucrnocob0ieHHOCTh
OpraHu3MOB U €€ OTHOCHUTENbHOCThY», «Kpurepuu Buma», «Bunbl-nBoriHukm», «CTpyKTypa BUIa B
npupoe», «CrnocoOsl BumooOpazoBaHus», «l'eorpadguueckoe BHIOOOpazoBaHHE TPEX BHJIOB
JaHJBIIEH», «DKOJOTHYEeCKOoe BHUI000pa3oBaHWE BHAOB CHHHULY, «[lomummonasl pacTeHHin,
«KamycTHo-peeuHbIN THOPUTY.

ObopynoBanue: repOapuu pacTEeHHH, KOJUIEKIMH HACEKOMBIX, 4Yydena MNTHULl U 3Beped ¢
pUMepaMu Pa3IUYHBIX MPUCIIOCOOJICHUH, Yydenia MTHIl U 3Bepeil pa3HBIX BUAOB, TepOapuu pacTeHUi
OJIM3KHUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMHU.

JlabopaTopHas padora «BrIsBieHNE N3MEHUNBOCTH Y OCOOCH OJTHOTO BUIAY.

JlabopaTopuass  pa6ora  «lIpucrmocoGieHuss  OpraHM3MOB M WX  OTHOCHUTEIIbHAS
1[e1eCO00Pa3HOCTDY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo.IoIUs U €é pe3yJabTaThbl

Metoapl u3ydeHUss Makpol’BOOLMH. [lameoHTOnOrMueckue MeETOoAbl H3YyUEHHUS DSBOJIIOLMM.
ITepexoanbie GopMbl U GUITOTEHETUYECKHE PSIIbI OPTaHU3MOB.

buoreorpaduyeckue meroasl uzydeHus: sBoiounu. CpaBHeHHue (IOphl U (GayHbl MaTEPUKOB U
ocTpoBOB. bruoreorpaduueckue odmactu 3eMinu. BUIbI-9HAEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE M CPABHUTEIBHO-MOP(POIOTHUECKUE METOJIbl M3YYEHHUS  HBOJIOLHH.
I'eneTnyeckue MEXaHU3Mbl DSBOJIIOIMM OHTOI€HE3a U TIOSBJICHUS D3BOJIOLMOHHBIX HOBILIECTB.
'oMonornyHble M aHAJOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MbL. MOJEKyIsSpHO-
reHeTUYEeCKUe, OMOXMMHUYECKHE W MaTeMaTUYeCKHE METOJbl M3y4YeHHsI SBOJIONHMH. [ OMOJOTHYHBIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOSHHS (PUITOTEHETHUECKUX JIePEBBEB.

XPpOMOCOMHBIE MYTallUU U dBOJIIOLUS TEHOMOB.

OO6mume 3aKkOHOMEPHOCTH (TIpaBWiIa) IBOMIONUU. [Ipunyun cmenwvt Gyuxkyui. HeobpatumocTts
HBOJIIOLIMU. AJJanTUBHAS paauanvs. HepaBHOMEPHOCTh TEMIIOB BOJIOLIUH.

JdeMoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkensb.

Tabmuubr w1 cxeMbl: «DUIOTEHETUYECKHH psAI JIOMIAan», «APXEONTEPUKCy, «3BEepo3yoObie
amepb», «Creronedanb», «Punnopute», «CeMeHHble ManopoTHUKW», «buoreorpaduueckre 30HBI
3emmn», «/pelip koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu SMOPHOHAIBHOTO Pa3BUTHUS



ITO3BOHOYHBIX XUBOTHBIX», «['OMOJIOTHYHBIE M AHAJOTUYHBIE OpraHbl», «PyIMMEHTBD», «ATaBU3MBD»,
«XpoMOcOMHbIE HAOOpbI YeloBeKa W IIMMIIaH3e», «[JlaBHBIE HANpaBlICHHUs 3BOJIOLUNY, «OOmme
3aKOHOMEPHOCTH BOJIOLIH.

OO6opynoBaHue: KOJUIEKLUH, TepOapuu, MYJSDKA MCKONAEMbIX OCTaTKOB OPIaHU3MOB, MYIISIKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIINA HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BUTHE JKU3HU HA 3emJie

Hayunble TUIIOTE3BI IPOMCXOXKACHUS KHU3HU Ha 3emie. AOuorenes u nancrepmus. JloHaydHble
NPEJCTAaBICHUA O 3apOKACHUU JKU3HM (KpealuoHu3M). ['uMmore3a MOCTOSIHHOTO CaMO3apOXKIEHUs
KU3HU U €€ onpoBepkeHue onbitamMu @. Peau, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxaenue xKu3Hu
U acTpOOHOJIOTHS.

OcHOBHbBIE 3Tallbl HEOpraHuueckod sBomronuu. [lnanerapHas (reosnormdeckasl) 3BOJIOLIHUSA.
Xumudeckasi dBOJIONHS. AOMOTEHHBI CHHTE3 OPTaHMYECKUX BemIecTB U3 Heopranwdeckux. OmbiT C.
Munnepa u I'. lOpu. OOpa3zoBanme mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumorte3a A. .
Omnapuna, rumnore3a mnepBuuHoro OynpoHa Jx. XongeiHa, reHetwueckas rumoreza . Mémnepa.
Pu6o3umsr (T. Yek) u runote3a «mupa PHK» V. 'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE
IIPOTOKJIETKH.

Uctopusa 3emnu u metoasl €€ n3ydeHus. Mickomnaemple oprannyeckre octaTku. ['eoxpoHonorus u
e¢ Metoapl. OTHOCHUTENbHAS M a0COIIOTHASL T€OXPOHOJOTH. ['e0XpOHOIOrHUecKas IIKajia: S0HbI, APHI,
MIEPUOBI, ATOXH.

Havanenble sTanbsl opranudeckod sBomtonuu. [losBieHnMe u 3BOMIONMS TEPBBIX KIETOK.
OBoumtonust Merabonn3ma. BosHukHOBeHHE nepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OUOIUIEHKH
KaK aHaJIOT NepBbIX Ha 3emiie coodmiecTB. CTpomMaTonuThl. [IpokapruoThl U HyKapHOTHI.

[IpoucxoxaeHue 5>ykapuoT (cUMOHOreHe3). OBOJIOLMOHHOE IPOMCXOXKJIEHHUE BHPYCOB.
IIponcxoxkaeHre MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Talbl ABOJIONUM BHICIIUX pacTeHHA. OcHOBHBIE apoMopdo3bl pacTeHHil. Bbixon
pacteHuii Ha cymy. IlosiBaeHHe cOpPOBBIX pacTeHUH M 3aBoeBaHUE UMHU cylid. CEMEHHbIE PACTEHUS.
[IpoucxoxaeHre NBETKOBBIX PACTCHUM.

OcCHOBHBIE 3Tamnbl BOJIOLUUK KUBOTHOro Mupa. OcHOBHbIE apoMOp(}o3bl )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opa0oBbIe KUBOTHBIE. JKNU3HD
B BOjAE. OBOJIOLHUS TMO3BOHOUYHBIX. IIpoucxoxaenne am¢pubuii un pentunuid. IlpouncxoxneHue
miIekonuTalomux u nrun. [lpuHnun kiarodeBoro apomopgdosza. OcBoeHHe O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KMBOTHBIMH CYILIH.

Pa3Butne xu3HM Ha 3emile 1O 3paM U NEPUOAAM: apXeil, MpOTepo30M, Maneo30M, ME3030H,
KaiiHo30M. OOIIas xapakTepUCTHKA KIMMaTa M TeOJOTHMYECKUX IporeccoB. llosiBiaeHne u pacuseT
XapaKTePHBIX OPraHU3MOB. YTiIe00pa30BaHKe: €ro YCIOBUS U BIUSHHUE Ha ra30BbIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS — KOJOTMYECKUE KPU3HUCHI TPoNuIoro. [IpuunHel U caencTBrsS MacCOBBIX
BbIMUpaHuid. COBpEMEHHBIH HKOJIOTUYECKUN KpHU3UC, ero ocobenHoctH. IIpobnema coxpaHeHUs
O6uopazHooOpazus Ha 3emie.

CoBpeMeHHas cucteMa opraHudeckoro Mwupa. IlpuHnunsl kinaccuukanud OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpauuu

[Moptpersr: @. Pemu, JI. Cnamnanuanu, JI. [lacrep, . . Meunuko, A. U. Omnapun, [Ix.
Xonpewn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo wusydeHuto
camo3apokJeHus: Jku3Hu», «Cxema ompita C. Mwmepa, I'. FOpu», «Jrtanel HeopraHMueckon



sBoOLMMY, «I'eoxpoHonornyeckas mkanay, «HadanpHble 3Tanbl OpraHUYECKON 3BOIOLMNY, «Cxema
o0pa3oBaHMs dyKapHOT MyTéM cumOuoreHesza», «Cucrema >kKMBOM NpHUpoIbD», «CTpOCHHE BHpYCay,
«Apomopdo3sl  pacteHui», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOpOCITN», «MHOTOKIETOYHBIE
BoJlopociiny, «Mxuy», «IlanopotHukny, «I'otoceMeHHbIe pacTeHus», «Opranbl IIBETKOBBIX PACTEHUIY,
«Cxema  pa3BUTHS  JKHBOTHOTO  MHpa»,  «Apomopdo3sl  KUBOTHBIX»,  «[Ipocreimme,
«Kumeunononoctueie», «I[lmockue dyepBu», «Unenucronorue», «PvIObIY, «3E€MHOBOIHBICY,
«Ipecmbikaromuecs», «lItuupy, «Maekonutaromuey, «Pa3BUTHE KU3HU B aApXEHUCKOM 3pey,
«Pa3BuTHE KU3HU B IPOTEPO3OMCKON Ipen, «Pa3BuTHe )KM3HU B MaI€030MCKOM apen, «Pa3BuTre )XKU3HU
B ME3030MCKOM 3pey, «Pa3zBuTHe )KU3HU B KAWHO30MCKOM 3pe», «CoBpeMeHHas CucTeMa OpraHM4ecKoro
MHUpay.

ObopynoBanue: repbapuul pacTeHUH DPA3TUYHBIX OTAENOB, KOJJICKIIMH HACEKOMBIX, BIAXKHBIC
rpenaparsl JKMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, 4ydyena NTULl U 3BEped, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX HMCKOMAEMBIX, MYJISLKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas jaboparopHas padora «MozenupoBanue onbiToB Muiiepa—tOpu 1o usyueHuro
aOMOreHHOT0 CUHTE3a OPTaHWYEeCKUX COEAMHEHUHN B IEPBUYHOM aTMocheper.

JlaGoparopHas padora «/3yueHne u onucaHre UCKOMAEMbIX OCTATKOB IPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «M3ydeHne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN PA3HBIX OTACIOBY.

IIpakTuyeckas padora «M3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue yei0BeKa — AaHTPONOreHe3

Paszgensl u 3amaun aHTpONOIOrul. MeTo bl aHTPOIOJIOTHH.

CraHOBJIEHHE TIPEICTABIECHUNH O NPOUCXOXKAECHUU YEJIOBEKa. PenuruosHele BO33PEHHUS.
CoBpeMEHHbIE HAYUHbBIE TEOPHH.

CxoAcTBO yenoBeKka C KMBOTHBIMH. CHCTEMAaTHMYECKOE IOJIOKEHHE 4enoBeka. CBHIETENbCTBA
CXOZICTBA Y€JIOBEKa C )KMBOTHBIMH: CPaBHUTEIbHO-MOp(donoruueckue, sMopruoiornieckue, (pu3noiaoro-
Ouoxumuueckue, nopeneHueckue. OTIUYMS YelIOBEKa OT KMBOTHBIX. [IpAMOXOXIEHHE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHON CUCTEMBI.

JBwxkymue cuibl ((hakTopbl) aHTpONOTeHe3a: Owojornyeckue, coruanbHbie. COOTHOIICHHE
OMOJIOTMUECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaauMU aHTpororeHe3a. PaHHMe YenoBekooOpa3HbIE 00€3bsSHBI (IIPOKOHCYIBI) WU
paHHKE TIOHTHU/IBI — OOIIHE MTPEIKN YeTOBEKOOOPA3HBIX 00€3bsH U JIIOACH. ABCTPAIONUTEKU — JBYHOTHE
npeaku Jiroaed. YenoBek yMenbld, MepBble U3rOTOBJICHUS OpyIuil Tpyaa. YenoBek MpAMOXOASIIMNA U
MepBbI  BBIXOA JoAeH 3a mpenensl Adpuku. YemoBek reimenbOeprckuii — oOMMA  Mpeaok
HEaHJEpPTAIbCKOIO YEJIOBEKAa M ueloBEeKa pasyMHOro. UenoBeK HeaHIEPTaIbCKUN Kak BHJ JIIOJAEH
XOJIOAHOIO KiauMara. YenoBeK pasyMHBIH COBPEMEHHOIO THIIA, JEHHUCOBCKMN 4YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npeaenamu Apuku. [laneorenerrka u najaeoreHOMUKa.

OBOJIIONHMST  COBPEMEHHOTO YeJOBEKa. ECTECTBEHHBI OTOOP B TOMYJSAIUAX YEJIOBEKA.
MyranmoHHbI TIporiecc U nosumop¢usM. IlomynsiuoHHbIe BOJIHBL, Jpeld TeHOB, MUTpanus H
«3¢deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue packl. [Tonarue o pace. bonbmme pacel: eBpornieoniHas (€Bpa3Hiickas), aBCTpao-
HerpouHas (dKBaTOpHUabHAsI), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpems u myTu pacceneHus
yeloBeka Mo IulaHeTe. EauHCTBO uenoBeueckux pac. HayuHas HeECOCTOSATENBHOCTh pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCJIOBUSM OKpYsKaroulen cpenbl. BnusiHue reorpadudeckoit
cpenbl U aperida reHoB Ha MOP(OTOTHIO ¥ GUZHOJTIOTHIO YETIOBEKA.



MexauciunanHapHbie METOIBI B GU3UYECKOM (OMOTOTHUECKO) aHTPOTIOJIOTHH. DBOJIOIIMOHHAS
AQHTPOIIOJIOTUSL W TAJCOAHTPONOJOTUS YEJIOBEUECKUX Monyisnuil. buocounanbHble HCCIEI0BaHUS
MPHUPO/BI YeoBeka. MccnenoBaHue KOIBOTIOIUN OUOIIOTHYECKOTO M COITMAILHOTO B UETIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmumer  u cxembl:  «MeToael  aHTpomonoruu»,  «['OJOBHOH  MO3r  YelOBEKay,
«YenoBexooOpa3Hbie 00€3bsIHBIY, «CKENeT YeloBeKa U CKeJIeT MUMIaH3e», «PyIUMEHTHI U aTaBU3MBbI»,
«/IBMXKyIIME CUIIBI aHTPOIIOTEHE3a», «IBOJIOIMOHHOE APEBO YETOBEKaY», «ABCTPAIONUTEKY, «HenoBek
yMenbiiy, «HemoBek npamoxoaamuiiy, «JlenucoBckuil yenoek» «Heanaepranbib», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl 3BOJIOLNH YETOBEKA», «Packl yenoBekay.

O6opynoBaHue: MyJSDKM OKAMEHEJOCTeH, MPEeIMETOB MAaTepHalbHON KYIbTYPhl TMPEIKOB
yenoBeka, pernponykuuu ((ororpadum) KapTuH ¢ MHQPOJIOTHUYSCKUMU M OUOICHCKUMH CHOKETaMH
MIPOUCXOXKACHUS YenoBeka, (hoTorpaduu HaXOIOK MCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YelloBeKa,
MOJIeJIb Yeperna 4YeloBeKa U uepena IIMMIIAH3€, MOJIeTh KUCTH YeJIOBeKa M KUCTH IIMMIIAH3€, MOJEIH
TOpca MPEIKOB YEIOBEKa.

JladopaTopHas pab6ora «/3ydueHne 0COOCHHOCTEH CTPOEHHUs CKeJleTa 4YejOBEKa, CBSI3aHHBIX C
MPSIMOX OKICHUEM).

IIpakTnueckas padora «/3yueHue 3K0JOrMYECKUX aJaNTALUNA YETOBEKAY.

Tema 6. Jkoj0rusi — HayKa O B3aUMOOTHOLIEHUSIX OPraHU3MOB H HAJAOPraHU3MEHHBIX
CHCTEM C OKpY Kawuei cpenoi

3apoxaeHue U pa3BUTHE IKOJIOTUHU B Tpyaax A. ['ymOonpara, K. @. Pynwse, H. A. Cesepriiora, D.
I'exkens, A. Tenciau, B. H. Cykau€Ba. Pasnensl u 3amaum skonoruu. CBsi3p 3KOJOTHMH C APYTUMU
HayKaMH.

Metoael skonorun. [loneBble HaOmOAEHHUS. OKCHEPUMEHTHI B DKOJOTHUHU: MPHUPOJIHBIE H
nabopatopHbie. MojaenupoBaHue B OSKOJOTHUH. MOHUTOPHHT OKPYKAIOIIEH Cpelbl: JIOKAIbHBIMN,
pPEruOHANBHBIN U TTI00aTBbHBIN.

3HaUYeHHE HKOJIOTHYECKUX 3HAHUM IS YeloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE KaK OCHOBA
CBsI3ei yesnoBeuecTBa € MNpupoao. DOpMUpPOBAHHME 3SKOJIOTUYECKOW KYJIbTYPhl M SKOJOTHYECKOU
IrPaMOTHOCTHU HaceJeHUsI.

JdeMoHcTpauuu

IToptpetsr: A. I'ym6onbnr, K. @. Pynee, H. A. CeBepros, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmumsr 1 cxemsl: «Paznmensl skonorum», «Mertonbl sKkosnorun», «CxemMa MOHHTOPHHIA
OKPYKAIOILLEH CPeAbD».

JlabopaTopHas padora «/3yueHrne METOJ0B KOJIOTMUYECKUX HCCIIETOBAHUN.

Tema 7. Opranusmbl 4 cpea 00MTAHUSA

DKkojorudeckre (GakTopel U 3aKOHOMEpPHOCTH uX aedcTBuda. Kiaccudukanus sKOIOrHUEecKUX
¢dakTopoB: abuotuueckue, OuoTHyeckwe, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH JI€HCTBHUS
skonoruueckux (axkropos. IlpaBuno munumyma (K. [Hnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHUOUOHTHBIE 1 CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuoTtnyeckue (aktopbl. CBeT Kak dKojornyeckwit ¢aktop. JlelicTBHEe pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHUYECKUE TPYIIIBI PACTEHUI U KUBOTHBIX MO OTHOIIEHHIO K
cBery. CurnanbHast pojib cBeta. PoTONnepruoan3M.

Temneparypa kak oskoyormueckuii (Qakrop. JlelictBue TemmepaTypbl Ha OpraHHU3MBI.
[ToWKHIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BraxxnocTh kak skojornueckuit daktop. [IprcnocoOneHuss pacTeHU K MOACPKAHUIO BOJTHOTO
Oamanca. Kiaccudukamuss pacTeHHii MO OTHOLIEHHIO K Bojae. [IpucmocoOieHusl >KUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHuS OpraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, TI[OYBEHHAas, TJIyOMHHAas
MOJAMOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH cpel  oOuTaHUs
opraau3moB. [IpucnocobiaeHust OpraHu3MoB K )KU3HU B Pa3HBIX cpeaax.

buonornueckue purmbl. BHemnue u BHyTpeHHUE pPUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUHN KU3HU.

Kuznennsie hopmbl oprann3moB. [ToHsTue o xxu3nenHoi popme. JKuzHennbie GOpPMbI paCTCHUINA:
JepeBbsl, KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (HOPMBI
’KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune ¢daxTopbl. Bumbl OMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHIUS, XUITHUYECTBO,
cumbuo3z u ero Qopmbl. [lapazutusm, koomepauus, MyTyalu3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO,
HaxJieOHM4YecTBO). Herpoduueckne B3ammopeicTBus (Tomuueckue, (opuueckue, Qadpudeckue).
3HaueHne OMOTUYECKMX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS OpPraHM3MOB B cpele OOWTaHUS.
[IpuHIKIT KOHKYPEHTHOI'O HCKIIFOYEHHUS.

JdemoHcTpauuu

Tabmuie! 1 cxembl: «konorudeckue HakTopbl», «CBETOBOU CIEKTPY», « IKOJOTUIESCKHUE TPYIIITHI
KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TerIOKpOBHBIE KUBOTHBIE», «XOJOJIHOKPOBHBIE KHBOTHBICY,
«DPuU3HOJIOTHYECKHE aJanTaluu >KUBOTHBIX», «Cpeabl oOWTaHUs OpraHu3MoBy», «buonornueckue
puT™Mb», <«OKu3HeHHBIE GOpMBI pacTeHui», <«OKu3HeHHbIe (OPMBI JKMBOTHBIX», «IJKOCHUCTEMA
LIIUPOKOJIMCTBEHHOIO Jiecay, «IKOCHUCTEMA XBOWHOro Jieca», «llemum nutanus», «XUIIHUYECTBOY,
«[Tapazuruzm», «Konkypenuus», «Cumomos», «KommeHcatnzm.

Ob6opynoBanue: repOapuu pacTEHUM M JKUBOTHBIX, MPUCIHOCOOIEHHBIX K BIUSHUIO Pa3iIMYHBIX
IKOJIOTUYECKUX (haKTOPOB, TepOapuu CBETOIOOMBBIX, TEHEITIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH,
CBETOJIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUsS, repOapuu W KOJUICKIIUU
TEIUIONIOOUBBIX, 3MMOCTOMKHX, MOpPO30YCTOHYMBBIX DPACTEHMH, dUydyela NTHIl U 3Bepel, repOdapuu
pacTeHuid, OTHOCSIIUXCA K rurpopuram, kcepoduraM, Me3opuTaM, KOMHATHbIE PACTEHUS JAHHBIX
IpyMI, KOJUJIEKIUU XUBOTHBIX, OOMTAIOIIMX B pa3HbIX cpeAax, repdapuu U KOJUIEKIIMH PAcTEHUN U
KUBOTHBIX, OOJIAJJAIONINX YepTaMU MPUCTOCOOICHHOCTH K CE30HHBIM WM3MEHEHHUSM YCIOBHUU JKU3HH,
repOapuy M KOJUICKIIMH PACTEHUN M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKITUH KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas padora «BrisBieHHEe TPUCTIOCOOICHUI OPTaHU3MOB K BIMSTHUIO CBETAY.

JlaGopaTopHasi padoTa «BpIsBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMUYECKHUE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX MECT OOUTAHHSI.

Tema 8. JkoJiorust BUA0B U NMOIMYJISIIUI

DKojoruueckre xapakrepuctuku nomynsuud. [lomymsmus kak Ouonormyeckas cuctema. Poib
HEOJTHOPOAHOCTH Cpenbl, (U3MYecKux OapbepoB W 0COOEHHOCTEW OMONOrMHM BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTYpbl momyisiuuid. (OCHOBHBIE TIOKa3aTeld MOMYJSALHUHU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHasi W IOJIOBas CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTpaLusl.

Dkosornueckasi CTpykrypa mnomyiusiuu. OIlleHKa YHCJICHHOCTH nomyisuuu. JluHamuka
NONMYJSIUMA U €€ peryisinusa. buoTHdyecknil moTeHUMal NONyJsiquud. MoJenupoBaHUE JITUHAMUKH
nonysinuu. KpuBble pocTta YHCIEHHOCTH Nonyiasuuu. KpuBble BEDKMBaHUA. Perynsuus 4ucieHHOCTH
MOMYJSIIUM: PoJib (PAKTOPOB, 3aBUCALINX M HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPaTEruu
BU0B (1- U K-cTparerun).



[TonssitTue 00 »9KoJorMuUeckoi Hume Buga. MecrooOutanune. MHoOromepHas MOICIHb
skosiornyecko Humm Jx.M. XartumHcona. Pasmepsl 3konornueckod HuiiM. IloTeHumanbHas u
peann30BaHHAs HUIIIU.

Bung kak cucrema mnonyisiuid. Apeaibl BUIOB. Buabsl W MX JKMU3HEHHBIE CTpaTErUU.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJEHUS W MUTPALMA >KUBOTHBIX. bHOJOrMyeckue MHBA3UU YY>KEPOJHBIX
BHJIOB.

JdemoHcTpauuu

[Toptpert: Ix. . XaT4uHCOH.

Tabmurpl ¥ cxeMbl: «JKOJOTHYECKHE XapaKTePUCTHKU Tomymsuuny», «lIpocTpancTBeHHas
CTPYKTYypa MHOmyJsinun», «Bo3pacTHbie mupamuabl nonyiasuun», «CKOpOCTh 3acelieHUsl MOBEPXHOCTH
3eMJIu pa3IMuHbBIMU OpraHu3Mammn», «Mogens skosorndeckoid Humm Jx. M. XaTumHcoHay.

O6opynoBanue: repdapuy pacTeHUM, KOIJIEKINU KUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOnenus ceMsaH pacTeHHI K pPacCeNIeHUIO».

Tema 9. Jkon0rus cood1mEecTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEXy OpraHM3MaMH B OMOIIEHO3E.

Oxocuctema kak oTKphITas cuctema (A. k. Tencnu). @ynkuroHanbHble OJIOKM OpPraHU3MOB B
HKOCUCTEME: TPOIYIEHThI, KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue mnenu u
cetn. Adnotudeckue 010ku dKocucTeM. [10UBBI U Wbl B 3KOCHCTeMax. KpyroBopoT BEmIECTB U MOTOK
SHEPIUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTeNIN YKOCUCTEMBI. bruomacca n npoayKius. DKOJIOrH4ecKrue MUPaMuIbl YUCE,
O6uoMacchl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Drykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKIeccHH. [lepBrUHbIE U BTOPUYHBIE CYKIIECCUU U UX MPUYUHBL.
AHTpOTIOTeHHbIE BO3ACHCTBHUS Ha cykieccuu. KimmmakcHoe coobmectBo. bruopasnooOpasue u mosHoTa
KpYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBI. JKOcucmemvl 03€p U peK. IDKOCUCmeMbl MOpel U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTr€HHbIE SKOCHCTEMBI. ArposkocucTema. ATponeHo3. Paznuuus MEXTY
AHTPOIIOT€HHBIMH U MPUPOJIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas d¢umopa u dayHa.
CunaHTpOmnU3aIys ropoJckor ¢ayHbl. bronorndeckoe u X03sSHWCTBEHHOE 3HAUYEHUE arpOdKOCUCTEM H
ypOosKocHucTeM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B SKOocHcTeMax. Posib
KACKAOH020 3¢hhexma u 6ud0s8-30upuxamopos (Knouesvlx 8U008) 8 (YHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc SHeprum U BEIIECTB MEXAY CMEXHBIMU 3KOCUCTEMaMHU. YCTOWYMBOCTH OPraHHU3MOB,
MONYJISILIMA ¥ 9KOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/IEUCTBUM.

Mexanusmbl 6030eticmsus 3a2pA3HeHUll pA3HbLIX MUN08 HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM,
NONYIAAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOA02UHUECKO20 HOPMUPOBAHUSA AHMPONOSEHHO20
8030eticmeus. MeToa07I0TUsI MOHUTOPUHTA €CTECTBEHHBIX 1 AHTPOIIOT'€HHBIX SKOCUCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmumer 1 cxembl: «CTpykTypa OmOIEHO3a», «JKOCHCTEMAa HIMPOKOJIMCTBEHHOTO JiEcay,
«IKocuCcTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIE TPYMIbI OPraHU3MOB B SKOCHCTEMEY, «KpyroBopot
BeleCTB B dKocucteme», «llemn murtaHus (macTOuIHAs, NETPUTHAS)», «IDKOJOrMYecKas MUpamuja
gucen», «JKOJOTHYecKas mupamMuaa Ouomaccel», «IKOJOTHMYEcKas MUpaMHa dHEPTUN»,



«O06pazoBanue Oonorta», «llepBuuHas cykneccus», «BoccTaHOBIEHHE Jieca TIOCIE TMOXKapay,
«JxocucTeMa 03epa», «ArporeHo3», «KpyroBopoT BeEmIECTB M IMOTOK JHEPIHH B arpoleHo3e»,
«[Ipumepsl ypOoOIKOCUCTEMY.

O6opynoBanue: TepOaprl PaCTCHHUM, KOJJISKIIMM HACEKOMBIX, dydesa MTHI] U 3Bepel, repbapuu
KYJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yyeHue u onrcanue ypOoo3KOCHUCTEMBD».

JlabopaTopHasi pa6ora «/3yueHue pasHOOOpa3us MENKUX TMOYBEHHBIX UJICHHUCTOHOTUX B
Pa3HbIX SKOCHUCTEMAX ).

IKCKypeusi «OKCKypcUs B THIOUYHBIA OuworeomneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TOWMEHHBIH JyT, 03€p0, 60J0TO)».

IKCKypeHust «IKCKYpCHs B arpo’KOCUCTEMY (Ha I10JI€ WIIH B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — rinodanbHas IKOCUCTEMA

buocdepa — obmenmanerapHas 06010uka 3eMid, T/I€ CYIIECTBYET WJIM CYIECTBOBAJA YKU3Hb.
PaszButue npezcrasiaenuit o 6uochepe B Tpynax J. 3rocca. Yuenue B. . Bepnaackoro o 6uocdepe.
O6nactu 6uocdeps u e€ coctas. XKuBoe BemecTBo OHocdepsl U ero (yHKIHH.

3akoHOMEPHOCTH cymiecTBoBaHus Ouochepbl. OcobeHHOcTH Omocdepsl Kak T00aabHOM
sKocucTeMbl. /[nHamMuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMHUYECKHUE
UKJIIBI (yriiepoia, a30ta). PUTMUYHOCTS siBieHUi B buocdepe.

3onaneHOCTh OMoctepsl. TlonsTie o 6uome. OcHOBHBIE OMOMBI CYIIN: TYHApA, XBOWHBIE Jieca,
CMEIlIaHHbIE ¥ IMIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IYCTHIHHU, TPOIMUECKHE JieCa, BHICOKOT'OPBSI.
Kimmart, pacTuTenbHBIN U dKUBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa U (YHKIUS KHBBIX CHCTEM, OLIEHKA WX PECypCHOro MOTEHIHAla M Ouoc(epHBIX
GbyHKIHH.

JdemoHcTpauuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer 1 cxemsl: «l'eochepst 3emmm», «KpyroBopor azora B mpupomae», «KpyroBopot
yriaepoaa B mpupone», «KpyroBopor kuciopoga B mpupone», «KpyroBopor BOABI B TPHUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumartnyeckue nosica 3emin», «Tynapay, «Takray, «CMelnIaHabIN J1ecy,
«[IIupokonucTBeHHbIN Jecy», «CTrenby, «CaBanHay, «IlycTbiHs», « Tponmyeckuii gecy.

O6opynoBanue: repOapuu paCTeHUM pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YetoBek M OKpYyKawIIas cpeaa

DKOJIOTHUECKUE KPU3UCHI M WX NpUUYMHBI. Bo3nmeiicTBue denoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AYIIHOW cpenpl. OxpaHa BO3ayXa. 3arps3HEHHE BOAHOW cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBsl. OXpaHa MOYBEHHBIX PecypcoB. M3MeHeHne kimnmara.

AHTpPOIIOTeHHOE BO3/ICHCTBHE HA PACTUTEIBHBIM U KUBOTHBIA Mup. OXpaHa pacTUTEIHHOTO H
XKHUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXpaHbl Npupoabl. Kpacueie kHuru. Ocobo oxpaHsiemble
npupoausie Tepputopun (OOIIT). boTannveckue caabl U 300JI0THIECKUE MTAPKH.

OCHOBHBIE TMPUHIUIBI yCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA W MPHUPOABL. ParmoHanibHOE
NIPUPOJIOTIONB30BAaHUE U COXpaHEHUE OMOJIOTHUECKOro pasHooOpasust 3emuu. O0Imue 3aKOHOMEPHOCTH
IJI00AJTBHBIX SKOJOTMYECKUX KpU3HCOB. OCOOCHHOCTHM COBPEMEHHOTO KpHU3HMCAa M €ro BEpOSITHbIE
MOCIICAICTBUSI.

Pa3BuTHe METOOB MOHHTOPHHTA Pa3BUTHS OIMACHBIX TEXHOTCHHBIX NporeccoB. Cucmemmbvie
uccne0o6anus nepexoda K pecypcocoepezarowel U KOHKypeHmocnocoonou snepeemuke. buonocuueckoe
pasHoobpazue u buopecypcwl. Hayuonanousie ungpopmayuonnvie cucmemvl, obecneuugaroujue 00Cmyn
K UHGhopmayuu no cocmoanuio omoenbHsix 6u008 u sxocucmem. OCHOBblL IKOpeaburumayuu IKOCUcmem
U cnocobos 60pvoObLL ¢ buonospedxcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHbBIX IKOCUCTEM.



JdemoHcTpauuu

Tabmuiel U cxeMbl: «3arpsi3HeHUE aTMocepb», «3arps3HeHue ruapochepsr», «3arps3HeHue
nouBb», «llapHukoBblii 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moaenu
YIPaBISEMOTO MUPay.
O6opynoBanue: ¢oTorpaduu OXpaHSEMBIX pacTeHUHW W KUBOTHBIX KpacHoil kuurm Poccuiickoit
®enepaunn, KpacHol KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOTA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs OOYUYaIOIIMMHUCS MPOrpaMM
cpeaHero o0miero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHMS IMPOTPaMMbI IO OWOJOTMH BBIACICHBI
CJIEYIONINE COCTABJISIONINE: OCO3HAHKWE OOYYAIOMUMHUCS POCCHMCKON TPakKIaHCKOW HUIECHTUYHOCTH —
TOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOATEIbHOCTH W CAMOONPEAENEHUIO, Haauyue MOmueayuu K
0o0y4eHUI0 OWOJIOTUH, YeleHanpagienHoe paszsumue BHYTPEHHUX YOCKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUI Pa3BUTHS OMOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms O0OYYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJIOTUYECKOTO OOpa30BaHHS, HaAIUyue HPABOCOZHAHUS
AKOJIOTHYECKOU KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETT ¥ CTPOUTH )KU3HCHHBIE TIIIAHBI.

JlnuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE YUeOHOM
U BOCIUTATEIbHOW  JIEATEIBHOCTH B  COOTBETCTBUM C  TPAAULHMOHHBIMU  POCCHUICKUMU
COLIMOKYJIbTYPHBIMHU, HCTOPUUYECKUMU U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, HPUHSITHIMU B
oOmiecTBe mMpaBUJIaMH W HOPMaMH TIOBEIEHUS U CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI W CaMOpAa3BUTHs, DPA3BUTUS BHYTPEHHEH IMO3ULUU JUYHOCTH, NATPUOTU3MA U
YBaXKEHHsSI K 3aKOHY U MIPABOIOPSJIKY, YETIOBEKY TPy/Aa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KCHHUS,
OEepeKHOTO OTHONICHUS K KYJbTYpPHOMY HACIEAUIO M TPAIUIUSIM MHOTOHAIMOHAILHOTO Hapoja
Poccuiickoit denepanuu, Ipupoae U OKPYKAIOLIEH Cpelie.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOTO mpeamera «bBHONOTHS) JOKHBI OTpa)arh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPECHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHMEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSM POCCHUICKOTO OOINECTBA, pPACHIMPEHUE >KU3HEHHOTO
OMbITa M OMbITA JEATEIBHOCTH B MPOIECCE pealn3allid OCHOBHBIX HANpPaBJICHUN BOCHMUTATEIHHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHM OOYUYAIOMIEToCsl KaK aKTUBHOTO UM OTBETCTBEHHOTO
YJIeHA POCCUICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESITEIbHOCTH NPU CO3JAaHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENBHBIX 3a/1a4, BRITIOJTHEHUN OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPENENITh COOCTBEHHYIO MO3UIUIO 1O OTHOIICHUIO K SIBICHUSM COBPEMEHHOMN
JKM3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaThb B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEHUCTBUSA
TOJeH ¢ pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMHU U COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TMPOIECCE COBMECTHOTO  BBITIOJHEHUS  y4eOHBIX,
MO3HABATENbHBIX U UCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHIO ONTIOHEHTOB MPHU
00CYXJICHHH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW HWACHTUYHOCTH, NATPHOTH3MA, YBAXKEHUSA K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoamHo#, ropaocTu 3a cBoil kpai, cBoro Pomuny,
CBOMH SI3BIK M KYJBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K NPUPOJHOMY HACIEIUI0O W MaMSTHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSIX, TPYE;



CIIOCOOHOCTh OIICHMBATh BKJIAQJ POCCHMCKMX YYEHBIX B CTAHOBICHHE WM PA3BUTHE OWOIIOTHH,
MOHUMAHUS 3HAYCHUSI OMOJIOTHH B TIO3HAHWH 3aKOHOB MPUPOJIbI, B )KM3HH YEJIOBEKAa U COBPEMEHHOTO
00II1eCTBA;

uzeitHas yoexx1IEHHOCTb, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cyasoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMTENSM, CO3/IaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaIULMAMU Hapoa10B Poccuu;

4) 3cTeTH4YeCKOro BOCTIUTAHM S

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLUIECTBEHHBIX OTHOILICHUIA;

MOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS )KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHUE MPOSBIATH KauecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMHMPOBAHUA KYJILTYPbl 310POBbSI U 3MOLMOHAJIBLHOIO
0J1aronoJryyms:

MOHMMAaHWE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpasza KU3HU (3I0pOBOE MUTAHHE,
COONIOZICHHE TUTHCHWYECKUX TMPaBUI M HOPM, COATAHCUPOBAHHBIM PEXKUM 3aHATUA W OTIbIXA,
perynspHas ¢u3nueckas aKTUBHOCTh), OE€PEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHHUS K
coOCTBEHHOMY (DM3UYECKOMY M TICHXHUUECKOMY 3/I0POBBIO;

MOHMMAaHKUE [EHHOCTU TPaBUJI MHIUBUIYaJbHOTO W KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHUS B
CUTYALMIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCTEACTBUA U HENPUSATHS BPEOHBIX MPUBbIUEK (YMOTpeOJeHUsS aJKOTOJIA,
HapKOTHUKOB, KypeHUs );

6) TPY10BOr0 BOCIIUTAHHA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTh K AaKTHUBHOW JAESTEIbHOCTH TEXHOJOTUYECKOM U COIMAIbHOM HaIpaBIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATD, IIIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHITH TAKYIO A€ TEIbHOCTD;

WHTEpPEC K pasIuYHbIM cdepaM TpodeCcCHOHATBLHOW JEATENBHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBIN BBIOOp Oyaymieii mpodeccruu U peann30BeIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BaHUIO HA MIPOTSHKCHUH BCEH JKM3HU;

7) 3K0JIOTMYEeCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOLIECHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBILIEHUE YPOBHS IKOJIOTMUYECKOI KYJIbTYphI: IPUOOPETEHNE ONbITA MJIAHUPOBAHUS MTOCTYIKOB
Y OLIEHKH MX BO3MOKHBIX MOCIEACTBUI /IS OKPY KAIOUIeH cpeibl;

OCO3HaHHUE TTI00aTHHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX pPeIieHus;

CIIOCOOHOCTh MCIONB30BaTh MPHOOpETaeMble MPU W3YYCHUU OWOJIOTUM 3HAHHUS M YMEHUS IMPU
pelieHnn MpoOiieM, CBSI3aHHBIX C palMOHAIBHBIM MPHUPOAONOIL30BaHUEM (COOMIOICHNE TPaBUII
MOBE/ICHUS B MPHUPOJE, HAIMPABJICHHBIX HAa COXpPaHEHUE PaBHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
sKocUCTeM, Orochepsl);

AKTUBHOE HEINPUATHE NECUCTBUM, MPUHOCAIIUX BPEN OKPYKAIOLIEH NPUPOJHOW CpEAE, YMEHHE
MIPOTHO3UPOBATh HEOJArONPUSTHBIE HKOJIOTUYECKUE MOCIEACTBUS MNPEIIPUHUMAEMbIX JEHCTBUN U
MPeIOTBPALIATh UX;



HQJIMYME Pa3BUTOrO  OSKOJIOTUYECKOTO  MBIIIJICHHUS, HKOJOTUYECKOM  KYJIbTYphl, OIBITA
JESITebHOCTH SKOJIOTUYECKOI HAINpaBIEHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSI MU B MO3HABATEIHHOM,
KOMMYHHUKATHBHON M COIMAIBFHOW MPAKTHKE, TOTOBHOCTH K YYacCTHUIO B MPAKTHYECKOW IEATEILHOCTH
9KOJIOTUYECKOI HANIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO pa3BHUTHUS
HAyKH ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHE SI3bIKOBON M YUTATEIBCKOM KYIBTYpPhI KaK CPEICTBA B3AaUMOJICHCTBUS MEXKIY
JIOABMH U TIO3HAHUS MUPA;

MOHUMaHuEe crenupuKkr OMOJIOTMM KaK HayKd, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHHUH
paIMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIEM MHUpE
KaK O EIMHCTBE MIPUPOABI, YeJIOBEKa M OOIIEeCTBA, B IMO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: MpodIeM COXpaHEHHs IPHUPOIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JIJIsl COBPEMEHHON IUBHIIN3AIUH: 00CCIIEYeHUSI HOBOTO
YPOBHSI Pa3BUTHSl MEAWIUHBI, CO3JAHHE TIEPCIEKTUBHBIX OWOTEXHOJOTHH, CHOCOOHBIX pelIaTh
pecypcHBIE POOJIEMBI Pa3BUTHS YEIOBEYECTBA, TIOUCKA ITyTEH BBIXOAA M3 INIOOATBHBIX 3KOJIOTHYECKHX
npobieM M olecreyeHHsl Mepexoja K YCTOHUYMBOMY pa3BUTHIO, PAMOHAIBHOMY MCIOIb30BAaHHIO
NPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B TMOJNYYCHHH OHWOJIOTMYECKMX 3HAaHWUM B IIENIAX TOBBIIICHUS OOIICH
KYJIBTYpBI, €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIIMOHAIBHOW TPAaMOTHOCTH
o0yyaromuxcs, GOpMUPYEMO IPH N3YUYEHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, WCIHOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CTIIOCOOHOCTH HCIOJIB30BATh MOJTyYaeMble 3HAHUS JUIsl aHAINM3a U OOBSICHEHHUSI SIBICHHIA OKPYKAIOIIETO
MHUpa U MPOUCXOMANIMX B HEM W3MEHEHHMU, YMEHHE JejaTb O0OOCHOBaHHBIC 3aKIIOYCHHS Ha OCHOBE
HayYHBIX (DaKTOB M UMEIOIIUXCS JAHHBIX C LENbIO MOTYYSHHS JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAaMOCTOSITEIbHO MCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS IS pelieHus mpobieM B
peaNbHBIX KU3HEHHBIX CHTYaIUsX;

OCO3HAaHHME IIEHHOCTH HAYYHOW JESATEIPHOCTH, TOTOBHOCTh OCYIIECTBISITH NPOCKTHYIO U
MCCIIEIOBATENBCKYIO NEATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMHU MIOTPEOHOCTSIMH.

METANIPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMCTHLIC PE3YyJIbTAaThl OCBOCHUSA y‘-ICGHOI‘O nmpeamera «buoorusy BKIIIOUAIOT: 3HAYNMEIE
st OPMHUPOBAHUSI MHPOBO33PEHHUS  OOYJAIOMUXCS  MEXAUCIUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPaXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEIU(PHUKY METOJIOB
MO3HaHMsA, UCIHOJB3YCMbBIX B CCTCCTBCHHBLIX HAayKax (BGH_IQCTBO, SHEpPTIUs, ABJICHUC, MPOLICCC, CUCTEMA,
HAy4YHBIA (paKT, MPHUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIENOBaHHE, HAOIIOICHHE,
U3MEpEeHUe, OHKCIEPUMEHT U [Jpyrue); YyHUBEpcalibHble Yy4yeOHble JeicTBHUs (TIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE,  PETYJISATUBHBIE), obOecmeunBaronme  ¢GopMupoBaHue  GYHKIHOHAIBLHOMN
IPaMOTHOCTH M COIMAJILHOW KOMITETEHIIUHM O0YYarOMIMXCS; CIOCOOHOCTh 00YYaIOMIMXCsl UCTIONb30BaTh
OCBOCHHBIC MCIKIUCIHUTIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUSA U YHUBCPCAJIbHBIC y‘Ie6HLIC ﬂeﬁCTBHH B
M03HABATEJIbHON U COIMATIbHON MPAKTHUKE.

B pesynbrare nzydeHusi OMOJIOTHH Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHMs y 00yJaromerocs
OyayT chOopMUpOBaHBI TO3HABATElIbHBIE YHUBEpCAIbHBIC YUeOHBIC IEHCTBUS, KOMMYHHKATHUBHBIE
YHHUBEpCaJbHbIE Y4eOHBIC JeMCTBUS, PETyISTHBHBIC YHHUBEpCAJIbHBIC YUueOHBIC JCHCTBUS, COBMECTHAs
NeSITENIbHOCTbD.



MeTtanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OO0IIEro oOpa3oBaHMs TOJIKHBI
OTpaXkaTh:

OBiajeHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH [1€CTBUSIMH:

1) 6a3oBble JJornyecKue AeMCTBUSI:

CaMOCTOSITENTLHO ~ (OPMYITUPOBAaTh U  aKTyaIM3WpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOEGHMU 3HAHUN TNPUEMBI JIOTHUECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHUs, KiIaccupUKaIuu, 0000IIECHUS ), PACKPBIBATH CMBICT OMOJIOTHUYECKUX TOHATHH (BBIACIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTUMU IMOHSATHSIMH );

OTIPEICTIAT LENH EATEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCUTH
PE3yNbTaThl JESTEILHOCTH C MMOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHE MOHATHS 17151 O0BsICHEHHS (PAKTOB U SBJICHUH KUBON MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, [0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B pPacCMATPUBACMBIX SBJICHUSX, (DOPMYITHpPOBATH BBIBOIBI U
3aKJIIOYEHHUS;

MPUMEHITh CXEMHO-MOJENIbHbIE CpPEICTBA [UISl TMPEACTaBICHHs] CYIIECTBEHHBIX CBs3ed U
OTHOIICHUH B U3Yy4aeMbIX OHOJOTMYECKHMX OOBEKTax, a TakKe MPOTHUBOPEUYUN pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIaH PEHICHUS MPOOJIEMbI ¢ Y4ETOM aHAlIM3a HMMEIOIIUXCS MaTepUATbHBIX H
HeMaTepuajbHBIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB IEJSIM, OLIEHUBATD
PUCKU TIOCTIEACTBHIA IEATSIILHOCTH,

KOOpJIUHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBUAX pPEATbHOTO, BHPTYadbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeN0BaTEIbLCKHE IeHCTBHS:

BIIQJICTh HABBIKAMHU y4eOHO-MCCIIEOBATEILCKOH U TPOEKTHOW JIeATEIHHOCTH, HaBBIKAMH
paszpeleHus mpoosieM, ClioCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY ITOUCKY METO/I0B PEIICHUS
MPAKTUYECKHX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh PA3lUYHbIE BHUIBI JIEATEIHHOCTH IO TIONYyYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPe0Opa30BaHUIO U MPUMEHEHHUIO B yUEOHBIX CUTYallUsSX, B TOM YHCIE MPU CO3aHUU
y4eOHBIX U COLUANBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIH THUI MBIIJICHUS, BJIaJ€Th HAay4YHON TEPMHMHOJIOTHEH, KIIOUEBBIMU
MOHITHSIMU H METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJa4l B OOPa30BATENBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH MTPUUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BbIABUIaTh TUIOTE3Y €&
pElIeHrs, HaXOAUTh ApPTyMEHTHI ISl JTOKA3aTeIhCTBA CBOMX YTBEPXKACHHI, 3aaBaTh MapaMETPhl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PEUICHMs 3a/ayll Pe3yNbTaThl, KPUTUUYECKH OLICHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISITh IICJICHANIPABIICHHBIN TMOWUCK TMEpPeHOoca CPeIACTB M CHOCOO0B ACHCTBHS B
po)eCCHOHAIBHYIO CPENY;

YMETbh IEPEHOCUTH 3HAHUA B MTO3HABATENBHYIO U IPAKTUUECKYIO 00IaCTH KUZHECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UICH, IPEIaraTh OPUTHHAIBHBIE MTOJAXO/bI U PEUICHHS, CTABUTH MPOOJIEMBI U
3aJla4M, JOMYCKAIOLIIe albTEPHATUBHbIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMaIu (TeKCTe y4eOHOro mocoOus, HaydyHO-
MOMYJISIPHOI TUTEepaType, OMOTOTHUECKUX CIOBAPSX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WutepHere), aHanm3upoBaTh MHOOPMAIMIO PA3MYHBIX BUAOB U (HOPM MPEACTABICHHS, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUYHBOCTH;

¢dbopMynMpoBaTh 3ampochkl W NPHUMEHATh pa3IMYHble METOAbl MpPU TOUCKE U oTOope
Ouoorndeckoi HHPpopMaI, HeOOXOIUMOH JIJIs BHITTOJIHEHUST YU4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJB30BaHHUS ~ WHPOPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOJIH30BAHUS Pa3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY MpEACTaBICHUS OMOIOTHYECKOM MHpOpMaLUu
(cxemsl, rpaduKH, TMAarpaMMbl, TaOJIHIIBI, PUCYHKH U JPYToe);

WCTIOJIh30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA MPH paboOTe ¢ OMOIOTHUECKOW HH(pOpMAITHE:
MIPUMEHATh XUMHYECKHUE, (PU3NIECKUE U MATEMATHIECKUE 3HAKH U CUMBOJIBI, (OPMYITBI, a00peBUATYPY,
HOMEHKJIATypYy, UCTIOJIb30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS W 3alIUTHl WH(GOpMAIMU, MH()OPMAIIMOHHONW 0E30MacHOCTH
JMYHOCTH.

OgJiaenne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY 1€HCTBUSIMU:

1) oOmmenue:

OCYILIECTBISATh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTMBHO YJYacTBOBATh B JUAJIOTE WU
JMCKYCCHM TI0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHTEIIEHO BBITIOJHEHHUS MPETIaracMoi 3a1aui, YIUTHIBATh HHTEPECHI U COTIIACOBAHHOCTD TTO3UITHIHA
IPYTUX YYACTHUKOB JAMAJIOTa WINA JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJCTBAa OOLICHHs, MOHUMATh 3HAUCHHE COIMAIbHBIX 3HAKOB,
NPENOChIOK BO3HUKHOBEHMS KOH()JIMKTHBIX CHUTYallMi, yMeTb CMAr4aTb KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMHU CITIOCOOaMHU OOIIEHHSI W B3aWMOJICHCTBHS, TIOHUMATh HAMEPEHUS APYTUX
JOICH, IPOSIBIIATH YBKUTEIBHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOM opme GpopMyInpoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJbHOCTD:

MOHMMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U MHAWBUIAYAIBHON pabOThI PH PEeLICHUN
Ouosiornyeckoii mpoOsiemMbl, OOOCHOBBIBAaTH HEOOXOAMMOCTb MNPHUMEHEHHMsS TIPYNIOBBIX (hopMm
B3aUMOJICHCTBUS TIPHU PEIICHUN YIeOHOH 3a/1a4u;

BBIOMPATh TEMAaTHKy W METOIbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEH Ka)KI0TO WIeHA KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOMN JEATENbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH NEHCTBUS MO
e JOCTIDKEHHIO: COCTaBIATh IUIAH JCUCTBHUM, pacnpeieiisiTh POJIH C YYETOM MHEHHH YYacTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOUW pabOTHI;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOrO YYaCTHHKAa KOMaHJbI B OOIIMI pe3ylnbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIC TPOCKTHI, OINCHWBATH WIEH C TMO3WIMH HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBISATh TO3UTUBHOE CTPATETHUECKOE IOBEJIEHHE B PA3IUYHBIX CUTYAIUSIX, MPOSIBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

OgJiaeHne YHUBEPCATbHBIMH PEryJsTUBHBIMU e CTBUSIMM:

1) camoopranmszaums:

MCTOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBISBICHHS MPOOJIEM M UX PELICHHS B KU3HEHHBIX U
Y4eOHBIX CUTYAIUSIX;



BbIOMpPAaTh Ha OCHOBE OHMOJOrMYECKMX 3HAHHUH LEJeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
NEUCTBUSX M IOCTYNKax II0 OTHOIIEHUIO K JKUBOM IIPUPOJAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENILHO OCYILECTBIISATH MIO3HABATEIbHYIO I€ATEIbHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTDH U
(dbopMynHpoBaTh COOCTBEHHBIE 3a7]a4ll B 00Pa30BaTENbHOM AEATETLHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIPHO COCTABJIATH IUIAH pEIIeHHs NpoOJeMbl € Y4ETOM HUMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEIMOUYTCHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUTECHHIH;

JenaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM HPYAUIIMH B Pa3HBIX 00IaCTIX
3HaHU, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YNIbTATOB LIEJISIM;

BJIa/IeTh HaBBIKAMH MO3HABATENbHON pe(IeKCHH KaK OCO3HAHHS COBEpLIAEMbIX NEHCTBUI U
MBICIMTEIbHBIX MPOILIECCOB, MX PE3yJbTaTOB M OCHOBAHMMU, WCIOIB30BaTh NPUEMBI pedieKCHd s
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAINU3€ PE3yIbTaTOB AESITEIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAINU3€ PE3yNIbTaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUH JPYroro YeloBeKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yibTaThl OCBOCHMS CoOJepkKaHus YydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHbI Ha obecrieueHrne MPOPUILHOTO OOYy4YEHHUsS O0Yy4aromuxcs
Oouosiornu. OHU BKIIIOYAIOT: CIEIU(HUUYECKUE I OMOJIOTMM HAaydHbIe 3HAHHS, YMEHHUS U CIOCOOBI
JICUCTBUI 1O OCBOCHHUIO, HMHTEPIPETAMH M NpeoOpa3oBaHUIO 3HAHHWMA, BUABI JEATEIBHOCTH IIO
MOJIYUEHUIO HOBBIX 3HAHUW M WX NPUMEHEHUIO B Pa3MYHBIX Y4YEOHBIX, a TaKKe€ B pealbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaThl IPEICTaBICHbI IO TOJaM U3yUEHHUS.

[IpenmetHble pe3ynbTaThl OCBOeHHs yueOHoro mpeamera «buomorusi» B 10 Knacce HOIKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE U pPOJM OHOJOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(bOpMHPOBAaHUM €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUU
npobJeM PaIMOHAIBHOTO MPUPOAONOIL30BAHUSA, O BKJIAAE POCCUHCKUX U 3apYOEKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHHE CHUCTEMOM OWOJIOrMYeCKUX 3HAHUH, KOTOpas BKIJIIOYAET: OCHOBOIOJIATalollne
OMOJOTMYEeCKHEe TEPMHUHbI M TOHATUA (KHU3Hb, KIETKa, OpraHu3M, MeTabonu3M, TOMEeocTas,
CaMOpPETYJIALIUSA, CAaMOBOCIPOM3BEIECHUE, HACIIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U Ppa3BUTHE),
ouonornyeckue Teopun (xinerouHass teopust T. IIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaciencrBeHHoctu T. Moprana), yaenns (H. WM. BaBmiioBa — o 1eHTpax MHOTooOpasus u
MIPOUCXOXKACHUSI KYJIbTYPHBIX PACTeHHil), 3aKOHBI (€AMHOOOpa3us IMOTOMKOB MEPBOrO MOKOJICHUS,
pacIIenyieHusl, YUCTOTHl raMeT, He3aBUCUMOro HacienoBaHus . MeHperns, roMOJIOTHYECKUX PSIOB B
HacneAcTBeHHOM n3menurnBoctd H. . BaBuiiosa), mpuHIUIIBI (KOMILUIEMEHTAPHOCTH);



BIIQJICHUEC OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS, HWCIONIb3yeMbIX B OHOJIOTHYECKHX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHICAHKUE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIJICNIATh CYIIECTBEHHbIE IPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U IYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHM3MOB, B TOM uucjie OakTepuii, TpUOOB, paCTEHUI,
KUBOTHBIX M YEJIOBEKa, CTPOCHHS OPraHOB U CHCTEM OpPraHOB pACTCHHH, >KUBOTHBIX, YEIOBEKa,
MPOLIECCOB KU3HEIEATEIILHOCTH, MPOTEKAIONUX B OpPraHM3MaX pAaCcTEHHUH, XUBOTHBIX M YEJIOBEKA,
OMOJIOTMUECKNX TIPOIIECCOB: OOMEHa BemiecTB (MeTa0oJM3M), TMPEBpaIeHUsT IHEPTruu, OpOKECHHS,
aBTOTpO(PHOTO M TeTepoTpOPHOTO TUIMOB MUTaHWA, (POTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MEio03a,
ramMeTorene3a, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, DPAa3MHOXKCHHS, WHAMBUIYAILHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TEHOB, T€TEPO3UCaA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3H MEXKIy OPTraHOMAAMU KJIETKH U UX QYHKIMSIMH, CTPOCHUEM
KJIETOK Pa3HBbIX TKaHEH W UX (QYHKIUSIMHU, MEXKIy OpraHaMd W CHCTEMaMH OpPraHOB Y DPACTEHUH,
KUBOTHBIX M YEJIOBEKa M WX (PYHKIMSIMHU, MEKIY CHUCTEMaMU OPraHOB U WX (YHKIHSAMH, MEXKIY
JTamamMu OOMEHa BEIECTB, ATAlAMH KJIETOYHOTO IMKJIA M KM3HCHHBIX ITMKJIOB OPTaHW3MOB, dTalaMu
AMOPHOHAILHOTO Pa3BUTHS, TEHOTUTIOM M (P€HOTHIIOM, (DEHOTUIIOM U (haKTOpaMu Cpebl OOUTAHMS;

YMEHHE BBISIBISATH OTIUYUTEIbHBIE IPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE PACTEHUHN, )KUBOTHBIX
U 4EeJIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OWOJIOTMYECKYI) TEPMUHOJIOTHIO H
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIII,

yMEHHE peuiaTb OWOJOrMYecKHe 3a/ayd, BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H MEXIY
UCCIIETyeMbIMU OHMOJIOTUYECKHUMH TPOIECCAaMU M SIBJICHUSIMM, [el1aTh BBIBOABI W IPOTHO3BI Ha
OCHOBaHUM TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MpaKkTHUeCKue paboThl, cOOMI0IaTh MpaBuia npu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPSITh UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (GOPMYIUPYS
1[eJTh UCCTICIOBAHUS, aHATM3UPOBATH MOJYICHHBIE PE3YIIbTATHI U JeJIaTh BHIBOIBL;

YMEHHE YJacTBOBATh B Y4eOHO-HCCIIEIOBATENBCKOM paboTe 0 OMOIOTHY, SKOJIOTUN M MEIUIUHE,
MpPOBOAMMON Ha 0a3e WIKOJBHBIX HAayYHbIX OOLIECTB, M MYOIMYHO TNPECTABIATH IOTYYCHHbIE
pe3yNIbTaThl HA YYEHUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHUBATh ITUYECKUE ACMEKThI COBPEMEHHBIX HCCIECIOBAaHUN B 00JacTH OWOIIOTUU U
MEJHIMHBI (KIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPCHHE, HAIMpPABICHHOE W3MEHEHHE T'eHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied npodecCHOHATBHON eATeILHOCTH B
obnacTi OWONOTHHU, MEIUIMHBI, OHOTEXHOJIOTMH, BETEPUHAPUH, CEIHCKOTO XO3SAWCTBA, MHINEBOI
MPOMBIIIJICHHOCTH, YIUIyONSATh IMO3HABAaTEIbHBIH WHTEPEC, HAMpPABICHHBI Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIICH TPOPECCHH H TPOJOJDKEHHE OHOJOTHYECKOro OOpa3oBaHMs B OpraHU3AIMIX
cpenHero mpohecCuOHAILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHs ydeOHOrOo mpenmera «buonorus» B 11 Knacce MOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE U pPOJM OHOJOTUU B CHUCTEME ECTECTBEHHBIX HAyK, B
(hOopMHPOBaHUN COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJBI U
PEIICHNH SKOJIOTHUYECKUX MPOOJIeM YeNIOBEYECTBAa, a TAaKKE B PEIICHHH BOIPOCOB PAIOHATHHOTO
MPUPOIONONIB30BaHuUs, U B (POPMUPOBAHUU IICHHOCTHOTO OTHOIICHUS K MIPHUPOJIE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIC POCCHUICKHX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIAJAETh CUCTEMOW OMOJOTMYECKHX 3HAHUM, KOTopas BKJIIOYAET OINpeAeNieHUus Hu
MMOHMMAHHUE CYIITHOCTH OCHOBOMOJIATAIOIINUX OMOJOTHYECKHX TEPMUHOB M TOHATHN (BHI, YKOCUCTEMA,
ounoctepa), Ouonormueckue Teopuu (dBoONMOHHAS Teopus Y. [lapBuHa, CHUHTETHYECKash TEOPHS
sBommtonun), yuenus (A. H. CeseprioBa — o myTsx W HampaBieHUsX 3Boitonuu, B.1. Bepnaackoro — o
ounocdepe), 3aKoHbI (reHeTudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoapIeBoro cxoacTsa



K. M. bopa), npaBuna (Munumyma FO. JIubuxa, 3KOJOTHYECKOW NHUPAMHUABI IHEPTHH), THUIOTE3bI
(runore3a «mupa PHK» V. I'unbepra);

yMEHHE BJaJIeTh OCHOBHBIMU METO/IaMU HaYYHOT'O ITO3HAHHUS, UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX
HCCTIEOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM (OMHUCaHWE, U3MEpeHue, HAOI0ICHUE, IKCTICPUMEHT),
crioco0amHu BBISIBIICHUS U OLICHKU aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIE;

YMEHHUE BBLICTATH CYLICCTBEHHBIC MPU3HAKU: BUIOB, OMOTE€OIICHO30B, SKOCUCTEM U OHochepsl,
CTaOWIM3UPYIOLIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa, auIonaTpUYECKOTo U
CUMIATPUYECKOTO0 BHI000PAa30BAHUS, BIMSHUS IBHKYIIUX CHJ SBOJIOINUHM Ha T€HO(GOH] MOMYJALUH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOWTaHMs, 4YepelOBaHWs HAalpaBICHUI SBOJIIOLUH,
KpPYroBOpPOTa BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY MpPOLIECCAMH 3BOJIONUH, JBIKYIIUMU CHIAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U IIPUCIIOCOOICHUSAMU K HUM OPTaHU3MOB;

YMEHHUE BBISABIIATH OTJIUYUTEIIbHBIC NMPHU3HAKU >KUBBIX CHUCTEM, IMPHCIIOCOOJECHHOCTh BUIOB K
cpeae oOuTaHus, AOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€H OpraHMu3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIUE AapTyMEHTbI, OWOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY JJI OKA3aTelbCTBa POJICTBA OPTaHM3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBS3H
OpPraHu3MOB W cpenbl OOWTaHMSA, EIUHCTBA YEJIOBEUYECKHUX pac, HEOOXOTUMOCTH COXpaHEHHS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETOBEUECTBA;

yMEHHE peuiaTb OWOJOrMYecKHe 3a/ayd, BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H MEXIY
UCCIIETyeMbIMU OHMOJIOTUYECKHUMH TPOIECCAaMU M SIBJICHUSIMM, [el1aTh BBIBOABI W IPOTHO3BI Ha
OCHOBAHHUU TIOJTY4YEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MpaKkTHUeCKue paboThl, cOOMI0IaTh MpaBuia npu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPSITh UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (GOPMYIUPYS
LeJIb UCCIICIOBaHNS, aHAJTU3UPOBATD MOJTyYCHHbIE Pe3yJIbTAThI U JI€JaTh BHIBOBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIEeI0BATEIbCKON paboTe O OMOJIOTHH, SKOJIOTUU M MEJHUIIMHE,
MpPOBOAMMON Ha 0a3e WIKOJBHBIX HAayYHbIX OOLIECTB, M MYOIMYHO TNPECTABIATH IOTYYCHHbIE
pe3yNIbTaThl HA YYEHUYECKUX KOH(EPEHIIMSIX;

YMEHHUE OLCHMBATh TMIIOTE3bl U TEOPUU O MPOMCXOXKICHUH XXKU3HH, YEJOBEKAa M YEIIOBEUECKUX
pac, 0 IpUYHHAX, TOCIEICTBUIAX U CIIOCO0aX MpeI0TBpaIleHus II100aJbHBIX H3MEHEHHH B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied npodecCHOHATBHON eATEeTLHOCTH B
o0nacti OWOJIOTUH, SKOJOTMH, TMPUPOAOIONIB30BAHUS, MEIUIMHBI, OHMOTEXHOJOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOIO XO3SMCTBA, MUIICBOM MNPOMBIIUICHHOCTH, YIIIYOJSATh IO3HABATEIbHBIN
MHTEpEC, HAIpABICHHBIM HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH NpPOQeccHd M IMPOJODKEHHUE
OMOJIOTHUECKOTO 00pa30BaHWsl B OPraHW3alMAX CpPEIHEro MPOQPECCHOHAIBHOTO W  BBICIIETO
oOpa3oBaHws.



TEMATHYECKOE

IIJIAHUPOBAHHE10 KJIACC
KoanuecTBo yacos JuieKTpOHHbBIE (UG pPOBbIE)
Ne IIpakTnuy | oOpasoBaTelbHbIEPECYPCHI
/i HanmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMbl Bcer | Kourpoabuble ecKe
0 padoTbI
padoThI
1 buonorus kak Hayka 1
2 JKuBble cuCcTEMBI M MX U3yUEHUE 2 1
3 buosorus knerku 2
4 Xumuyeckasi OpraHu3arus KJIeTKU 10
5 Crtpoenue u PyHKIIUU KIETKH 8
6 OOMeH BelecTB U MPEBPAICHUE YHEPTHH B KIIETKE 9 4
7 Hacnencreennas nagopmanust u peanu3anus e€ B KIETKe 9
8 JKU3HEHHEBIN UK KJIETKU 6 1 2
9 Crtpoenue u PyHKITUU OpraHU3MOB 17
10 Pa3sMHOXEHHUE U pa3BUTHE OPTAaHU3MOB 8
1 ['eneTnka — Hayka 0 HaCJIEICTBEHHOCTHU U U3MEHYHUBOCTHU ) 1
OpPraHHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 2
14 ['eneTuka yenoseka 3 1
15 Cenexuust OpraHu3MoB 4 3
16 buoTtexHonorus ¥ CHHTETHYECKast OUOIOTHS 4 1 1
17 PesepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 29
11 KNACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBIE
Ne n/mn HaunmeHnoBanue pasaesioB ¥ TeM NPOrpaMMBbl Koutponbubie  [IpakTuyeckue (unpposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 3apoxIeHUE U Pa3BUTUE IBOIIOIIMOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUU
2 MUKpO3BOIIOLHS U €€ pe3yJIbTaThl 14 2
3 Makpo3BOIOLHS U €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHre u pa3BUTHE KU3HU HA 3eMIie 15 1.5
5 [IpoucxoxaeHUE YeI0BEKA — AHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpenou
Opranu3Mel 1 cpesia OOUTaHUS 1.5
DKoJ0THUs BUI0B U MOMYJISAIUI 0.5
DKOJIOTHS COOOIIECTB. DKOJOTHUECKUE CUCTEMBI 12 0.5
10 buocdepa — rinobdanbpHas sKocucTemMa
11 UYenoBek 1 OKpy:karolas cpeaa
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 0 7.5
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ITOYPOYHOE

IIJIAHUPOBAHHME10 K/JIACC
KoJuuuecTBo 4yacos Hara JlaTa
Kon mian (pakr
IIpaxk
Ne TPOJI
THYEC JJIeKTPOHHBbIE U (POBbIE
n/ Tema ypoka Bcer | bHBI
I o . KHe o0pa3oBaTe/ibHbIEpeCypChl
a0 padort
P bl
ThI
1 brosorns kax KOMILICKCHaA Hayka i Kak HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO 00IIeCTBa
https://www.youtube.com/watch?v=SoHkT

2 JKuBble CHCTEMBI U MX CBOMCTBA 1 au2BUw
list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bq
bjUJindex=1 pp=1AQB

3 YpoBHEBas OpraHu3aLys )KUBBIX CUCTEM 1

4 HeTopHst OTKPBITHS H H3YHCHHS KACTKH. 1 https://resh.edu.ru/subject/lesson/5383/

Kinerounas Teopus
MeToapl MOJICKYJIIPHOM M KIIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora «M3yueHue MeTO10B https://www.youtube.com/watch?v=GzTO2

5 KJIETOYHOH Onosoruu (Xxpomarorpadus, 1 1 vLzyLA

anexkTpodopes, ruddepeHuaibHoe list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2B
uentpudyruposanue, [TLP)» gbjUJ index=4 pp=1AQB
https://www.youtube.com/watch?v=151V-

6 XUMHUYECKUN COCTaB KIJIETKU 1 fylKlLc
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2B
gbjuJ
index=6 pp=1iAQB

7 MunepatbHbIC BELECTBA IUICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosiornyeckas poJb




Oprannueckue BEIecTBa KICTKH — OCJIKH.

Jlaboparopnas pabora «ObHapyx)eHUE OSIKOB ¢

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ »

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGz

YECKQ
list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2B

gbjuJ
index=7 pp=1iAQB

CaoiicTBa, Kaccudukanus u QyHKIUU OSIKOB

https://www.youtube.com/watch?v=IKstGz
YECKQ
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2B
gbjUlJ index=7 pp=iAQB

10

Opl"aHI/ILIeCKI/Ie BCIICCTBA KJICTKHU — YTJICBOJbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6
OAzrlw
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2B
gbjuJ

index=9 pp=1AQB

11

OpraHI/mecxHe BCIICCTBA KJIICTKU — JIMIIUbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgR
QTpYb Y
list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2B
gbjuJ

index=10 pp=1iAQB

12

Hyxneunossie kucnotsl. JJTHK u PHK.
Jlaboparopnast padota «MccnenoBanue

HYKJIICMHOBBIX KHUCJIOT, BBIACIICHHBLIX U3 KJICTOK

PAa3JIMYHBIX OPraHU3MOB»

https://resh.edu.ru/subject/lesson/3840/

13

Crpoenue u pynkmuu ATD. [Ipyrue
nykneosunrpupocdarsr (HTD)

https://resh.edu.ru/subject/lesson/3840/

14

Cexsenuponanne JJHK. Metoabl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTCOMHUKH

https://www.youtube.com/watch?v=BD_60
WhZvf

A
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bq

bjUJindex=11 pp=1A0QB




15

Mertoapl CTPYKTYpHO# OHOIOTHH
CamocrositenbHast padota Ne 1 "Xumudeckuit
COCTaB KJIETKH'"(TECT)

16

Tunsl kietok. [TpokapuoTnyeckas kieTka

https://resh.edu.ru/subject/lesson/1587/

17

CtpoeHne 3yKapuoTHYECKOUN KIIETKH.
[TpakTruyeckas padora «l3yueHne cBOHCTB
KJICTOYHOI MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN annapar KIeTKU

19

HememOpaHHbIe OpraHOUABI KIETKU

20

[TosryaBTOHOMHBIE OPTaHOH/IbI KJIETKH:
MUTOXOHJIPUH, TUTacTUBL. JlabopaTopHas paboTa
«MccnenoBanue mia3mMoin3a U Ieria3Molin3a B
PaCTHTENBHBIX KIETKAX)

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKIUHU sapa

22

OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
[TpakTuueckas pabota «M3ydyeHne TBUKEHUS
LATOIUIa3MbI B PACTUTEIIbHBIX KIIETKaX»

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
sykapuoT. JlabopaTopHas pabota «3yueHnue
CTPOCHHS KIIETOK PA3IIMYHBIX OPTaHU3MOBY
CamocrosarenbHas padota Ne 2 "Ctpoenue u
(GYHKIIUM OPTaHOHIOB KIETKH"

24

ACCUMWITSATINS ¥ IMCCUMUJISIIIUSL — JIBE CTOPOHBI
Merabonm3Ma. Tumnsl oOMeHa BEIEeCTB.
JlaGopatopHnas pabota «3yueHue
KaTaJTUTHYeCKOH aKTUBHOCTU (DepPMEHTOB (Ha
HpUMepe aMHIa3bl WM KaTajiasbl)y

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapakTep peakLuil
KJIETOYHOTO MeTabonm3Ma. JlaboparopHas pabora
«3yueHne GpepMEeHTATUBHOTO PaCILICIIIICHHS
MEePOKCHJIa BOJIOPOA B PACTUTEIHHBIX U
KUBOTHBIX KJIETKaX)»




26 benku-akTuBaTOpH M OETKU-UHTHOUTOPHI
27 ABTOTpO(DHBIN THIT OOMEHA BEIIECTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
29 XemocunTtes. JlJaboparopnas pabora «CpaBHEHHE
npoIeccoB (POTOCHHTE3A U XEMOCHHTE3a»
AHa’poOHbBIe OpraHu3Mbl. BUibl OpoxeHws.
30 Jlaboparopnas pabota «CpaBHEHHE MTPOIIECCOB
OpOKEHUS U IBIXaHUSD»
31 AA9POOHBIC OPraHH3MBL. ITallbl SHEPICTHHCCKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
19 DHeprust MEMOPaHHOTO IPAJUEHTA IIPOTOHOB.
Cunte3 AT®: pabora nporonHoit AT®-cuHTa3bI
33 Peaknuy MaTpu4HOro CHHTE3a
34 Tpanckpunuus — Matpuasbiid cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsnus u e€ sTanbl https://resh.edu.ru/subject/lesson/3917/
36 Komupoarme ammumomeror. Por» pubocom v https://resh.edu.ru/subject/lesson/5352/
O6uocunrese Oenka
37 Opranuzanys reHoMa y MPOKapuoT U yKapHOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/1682642301
79934
143827text=%D0%B2%D0%B8%D0%B4%
MonekyapHbIE MEXaHU3MBI SKCIIPECCUU TEHOB Y D0%B
38 sykapuoT. CamocTosiTensHas padora Ne 3 5%D0%BE%D1%83%D1%80%D0%BE%D

"OOMeEH BelecTB 1 SHepruun"

0%BA
%D0%B8%20%D0%BA%20%D1%83%D
1%87%
D0%B5%D0%B1%D0%BD%D0%B8%D0
%BA%
D1%383%2010%20%D0%BA%D0%BB.%
20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1




%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B
3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1
%82%

D1%80%D0%BE%D1%81%D0%BE%D0%
B2%D

0%B0 path=yandex_search

parent-

reqid=1692270915987150-

14778449146126604163-balancer-17leveler-
kubr-

yp-sas-163-BAL-1012 from type=vast

Bupycsl — BHEKJIETOUHBIE (POPMBI KU3HU U

39 obnuraTHbIe Tapa3uThl. [IpakTrdeckas padoTa https://resh.edu.ru/subject/lesson/3939/
«Co3/1aHre MOJICITH BUPYCa»
40 BprCHBVIe 3a00TIEBAHHS HENOBEKA, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHuit
41 HanoTexHomornu B OMOJIOTHH B METUIIUHE
42 JKu3HEHHBIN UK KICTKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunslii cunte3 JJHK
Xpomocowmsl. JlaboparopHas pabora «/3yueHue https://www.youtube.com/watch?v=-
4 XPOMOCOM Ha TOTOBBIX MUKPOTIpEapaTax» KTFSeSIdIA
list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2
BgbjUlJindex=13 pp=1AQB
45 JleneHune KIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kneTok. KaproknHes U IUTOKUHES.
46 JlaGopatopHnas pabota «HaGmonenne MuTO3a B

KJIETKaX KOHYMKAa KOPEILKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»




PGFYJ'IHI_[I/ISI KHU3HECHHOI'O IUKJIa KIIECTOK

https://www.youtube.com/watch?v=bgGhE5

47 KonrponsHas padora Ne 1 "KneTka" 1 M ¥ . )
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bq
bjUJindex=12 pp=1iAQB

48 Opranusm Kak eIuHOE ENI0e 1 https://resh.edu.ru/subject/lesson/6770/

49 Txanu pacrenuii. Jlaboparopnas pabota |

«M3ydyeHne TKaHEN paCTEHUI»

50 Txanu )KMBOTHBIX ¥ uenoBeka. JlaboparopHas 1

pabota «3yueHne TKaHel KUBOTHBIX)
Opransbl. Cucremsl opratoB. JlaboparopHas

51 pabora «l3ydeHue opraHoB IIBETKOBOTO 1

pacTeHUs»

52 Ornopa Tena opraHu3MoB 1

53 JIBUM>KEHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/

54 IInranue opraHu3smMoB 1

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. |

[InmeBapurenpHas CUCTEMA YEIIOBEKA

56 JlpIxaHue opraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/

57 JIpIxaHue IMMO03BOHOYHBIX KUBOTHBIX M YEJIOBEKa 1
https://resh.edu.ru/subject/lesson/2489/

58 TpaHcnopT BelecTB y OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 KpoBetocHas CHCTEMa [03BOHOUHBIX KHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/

Y YeJIoBeKa

60 Brinenenue y opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/

61 3ammra y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/

62 NmmyHHas cructeMa yenoBeka 1

63 Pa3npaxuMocTs 1 perysisinus y opraHu3MoB 1

64 T'ymopasbHas peryssuns u ouoKpHHHaA 1 https://resh.edu.ru/subject/lesson/2458/

CHUCTEMA )KMBOTHBIX U YCJIIOBCKA




65

®opMBbI pa3MHOXKEHHSI OPraHU3MOB

https://resh.edu.ru/subject/lesson/5359/

66

ITonoBoe pasMHOXKEHUE

67

Meiio3s

https://resh.edu.ru/subject/lesson/3927/

68

I'amerorenes. OOpazoBaHue U Pa3BUTHE MTOJTOBBIX
kieTok. JlabopaTopHas pabora «M3ydueHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

https://resh.edu.ru/subject/lesson/5630/

70

3aKiiaika OpraHoB M TKaHEH U3 3apOBIIIEBBIX
JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3Burue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsSIBIECHIE IPU3HAKOB CXOJICTBA
3apoAbIIel TO3BOHOYHBIX )KUBOTHBIX)

72

PazmHoOXeHUE 1 pa3BUTHE PACTCHUI.
Jlaboparopnas padota «CTpoeHHE OpraHOB
Pa3MHOXEHHUS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIIBl pacteHnii. CamocTosTenbHast pabora No
4"Pa3MHOXEHHUE U Pa3BUTHE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

HcTopust CTaHOBICHMS U Pa3BUTHS TCHETUKH KaK
HayKu

74

OCHOBHBIC TIOHSITHSI 1 CUMBOJIbI TE€HETHUKH.
Jlaboparopnas padota «JIpo3oduia kak 00BEKT
TeHETUYCCKUX UCCIICIOBAHUI

75

3aKOHOMEPHOCTH HAcJEA0BaHUs TPU3HAKOB.
Monorubpunnoe ckpemuBanue. [lpakruyeckas
paborta "U3ydeHne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIUBAHUS y AP030(UIIbI"

https://resh.edu.ru/subject/lesson/5386/

76

[{uTomornyeckue OCHOBEI MOHOTHOPUIHOTO
CKpCILIMBaHUS

https://resh.edu.ru/subject/lesson/5386/




AHnanuzupyroiee ckpenmpanue. Hemomunoe

77 1
JOMUHHPOBAHUE
Jurnbpunnoe ckpeuBanue. [Ipaktuueckas
78 pabota «/3ydeHune pe3ynbTaToB TUTHOPUITHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEUIMBAHUS Y IPO30(PHUIBI»
79 LMTONI0rHHECKHE OCHOBEI HTHOPHIKOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeuIrBaHus. Pemenne 3a1a4 mo reHeTuke
80 CuerieHHOE HacIeI0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH 1
82 I'eneTuka nmomna 1
&3 I'eHoTHI KakK 1I€JIOCTHASA CUCTEMA 1
I'eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTCHUM,
84 JKUBOTHBIX M YejloBeKa Penrenune 3amad mno 1
TCHETHKE.
85 N3mMeHYnBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaudukarmoHHass U3MEHYMBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanuoHHbIi psi M BapuallMOHHAsE KPUBAs.
Jlaboparopnast pabota «MccnenoBanue
87 3aKOHOMEPHOCTEH MOJAU(PHUKAITMOHHOHN 1
M3MEHYUBOCTH. [locTpoeHne BapualimoOHHOTO
psAlla U BapUalMOHHOW KPUBOM»
88 Penornmmieckas H3MEHTHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomOnHaTHBHAsSI N3MEHUYUBOCTH
MyTanuroHHas u3MEeHYMBOCTh. [IpakTuueckas
89 pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/
MUKpOIpernaparax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MPOIIECCa. |
DOnUreHeTHKa U SIUTCHOMHKA
91 Peneriia uenosexa. Ipaxriiecias pabora 1 https://resh.edu.ru/subject/lesson/3653/

«CocTraByieHUE U aHAIIA3 POJOCIOBHON»




92 MeTo 16l MEeUIIMTHCKOM T€HETUKH 1 https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEIUITUTHCKON T'eHETUKH B

93 MIPEOTBPAILICHUN U JICYCHUU TeHETUICCKUX 1
3a0071€BaHUH YeJIOBEKA. CAaMOCTOSsITEIbHAS paboTa
Ne 5 "T'eneruka”
OcHoBHbIE MOHATHSI cenekinu. JlabopaTopHas

94 pabota «/3y4eHHE COPTOB KYJIbTYPHBIX 1 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHU U MOPOJI AOMAIITHUX JKUBOTHBIX)
MeTo/b1 celneKIMoHHOM paboThl. JlabopaTropHas

95 pabota «/3y4eHHEe METOIOB CEICKITHI 1 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JLOCTIRCHMS CeNeKINH PACTEHHUI H KHBOTHUHX' 1 1 https://resh.edu.ru/subject/lesson/3861/
[Tpaktuyeckas pabora «IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3yueHHE U UCTIOIb30BaHUE |
TeHETUYECKUX PECYPCOB
buotexHonorus Kak Hayka u OTpacib

98 npousBojacTBa. [lpaktuueckas padora «M3yueHne 1 1 https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI

99 OCHOBHbBIC HANIPABJICHUSI CHHTCTUYCCKOMN 1
ouooruu

100 XpOMOCOMHAsI M T€HHAsl UH)KEHEPUS

1

101 Menunuackue 6norexHomornn KonrponpHas 1
pabota Ne 2 "I'eneTuka u cenexuus"
Peseprubiit ypok. [loBTopenue, 06001eHME,

102 cucTeMaTHu3alus 3HaHu| 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 30




11 KNACC

KoanuyecTBo 4acos

Kon Jlar
Ipak DJIeKTPOHHbIE
Ne TPOJ a
THYEC uudpossie
n/ Tema ypoka bHbBI U3y4
Bcero KHe o0pa3oBaTte/ibHbIE
n e eHH
padoTt pecypchl
pado 1
bl
ThI
1 OomonnonHas Teopus Y. JlapsruHa 1
2 JIBOKyIMEe CHITBI ABOJTIONMY BUIOB 110 Y. /[apBuHy 1
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIM U NCKYCCTBEHHBIN OTOOD 1
4 DopMUPOBAHUE CHHTETUYECKON TEOPUHU IBOTIOUU 1
5 DTarnbl 3BOJIIOIMOHHOTO MPOLecca: MUKPOIBOJIONUS U MAKPOIBOJIIOIUS 1
6 [Tonmynsiumst — 3aeMeHTapHasi €UHULIA SBOJIIOIUN 1
3akoH reHeTudeckoro papHoBecus Jx. Xapau, B. BaiinGepra.
7 Jlaboparopnast pabota «BpIsiBIeHHE N3MEHYMBOCTH Y 0CO0€H OTHOTO 1 0.5
BUJA»
8 OneMeHTapHbIE (PAKTOPHI SBOJIIOLUN 1
9 D¢ ekt ocHoBarens. IppekT OyTHITOUHOTO TOPIBIIIKA 1
10 Murpauuu. V3omnauuu nonynsuii: reorpapuyueckas, OMoIornyecKas 1
11 EcrecTBeHHBI 0TOOp — HanpaBisIOIuUi (pakTop 3BONIOLUN 1
12 [TonoBoii oT6op 1
[TprcmocoOIeHHOCTh OPraHU3MOB KaK pPe3ylbTaT MUKPOIBOIIOIIUH.
13 Jlaboparopnast pabota «M3yuenue apoMoph030B U UANOATANITAIHNA Y 1 0.5
pacTeHU U KUBOTHBIX»
[Tpumeps! mpucnocoOaeHU y OpraHu3MoB: MOP(OJIOTHIECKHE,
14 ¢dbusnonornueckue, OMOXUMHUUECKHe, ToBeneHYeckue. Jlaboparopuas 1 0.5

pabota «lIprcmocoOaeHus] OpPraHu3MOB U UX OTHOCHUTEIHHAS
1[e1eCO00Pa3HOCTDY




Bun, ero kpurepuu u ctpykrypa. Jlabopatopnas pabora «CpaBHeHHE

15 BUIOB IO MOP(OJIOTUIECKOMY KPUTEPHIO» ! 05
16 Crpykrypa BUja 1
17 Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOLUN 1
18 CBs13p MUKPO3BOJIIOLMH U 31U IEMUOJIOTUN 1
19 MaxkpoaBomntonus. [laneoHToI0rnYeCKne METOIbI N3YUYEHHUS IBOJIIOLIAN 1
20 Bbuoreorpaduyeckne MeTobI U3y4EHHS SBOJIIOLUU 1
71 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(POIOTHUECKUE METOIbI 1
U3Y4EHHUSI dBOITIOLUN
” MorekyssipHO-TeHeTHUeCKrEe, ONOXMMHYECKHE U MaTeMaTUYeCKe 1
METO/bI U3yUEHUs IBOJIOLNH
23 OO6mre 3aKOHOMEPHOCTH BOJTFOITUN 1
24 AnanTtuBHas paauanusa. HepaBHOMEpPHOCTh TEMITOB 3BOJIFOLIUN 1
25 HayuHble runoTe3sl MpOMCX0KACHUS )KU3HU Ha 3eMIie 1
26 JloHayuHbIe IPEICTABICHUS O 3aPOXKACHNUN KU3HU 1
27 OcCHOBHBIE 3Tallbl HEOPIraHUYECKOH IBOITIOLUN 1
28 I'unoressl 3apoXkKACHUS )KU3HU 1




Ucrtopus 3emnu u MmeTosl e€ n3yuenus. JlabopaTropHas pabora

29 «3yueHne 1 onrcaHue UCKOMAeMbIX OCTaTKOB APEBHUX OPraHU3MOB) ! 05

30 HadanbHbie 3Tanbl OpraHu4ecKoi 3BOJIIOIUN 1

31 DBOJIIOLIUS DYKapUOT 1
OcHOBHBIE 3TaIbl HBOJIIOLIUU pacTUTENIbHOTO Mupa. [IpakTnueckas

32 pabota «3yueHne ocobeHHOCTEH CTPOCHUS PACTCHUN pa3HBIX 1 0.5
OTJEJIOB»

33 OCHOBHBIE 3Tanbl BOJIIOIMH KUBOTHOTO MUpPA 1

34 DBoJtonus )KUBOTHBIX. [IpakTruueckas padorta «3ydenue 1 0.5
0COOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)» '

35 Pa3BuTHe k13HN Ha 3emiIe 110 ApaM U NepuoiaM 1

36 MaccoBble BBIMUPAHHS — IKOJIOTUYECKUE KPU3UCHI IIPOIILIIOTO 1

37 CoBpeMeHHBII HKOJIOTHYECKUH KPU3HC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHast crucTeMa OpraHuYeCcKoro MpoIioro 1

39 OCHOBHBIE CHCTEMATHYECKHE I'PYIIBI OPTaHU3MOB 1

40 AHTpPOIIOJIOTHS — HAayKa O YEIOBEKE 1

41 PazBuTune npeacTaBieHHil 0 MPOUCXOKICHUU YEIOBEKA 1
MecTo yenoBeka B CUCTEME OpraHnyeckoro mupa. JlaboparopHas

42 pabota «M3ydueHne 0COOEHHOCTEH CTPOCHUS CKeJleTa YeJI0BeKa, 1 0.5
CBSI3aHHBIX C MPSAMOXOXKICHUEM»

43 JIBHOKyIME CHITBI aHTPOTIOTEHE3a 1

44 CooTHoleHne OMOOTHYECKUX U COLTMANIBHBIX (DAaKTOPOB B |
aHTpPOMOreHe3e

45 OCHOBHBIE CTaAUU AaHTPONIOTEHE3A 1

46 [TaneoreHeTrka U MajgseoreHOMHUKa 1

47 DBOJIIOLIHAS COBPEMEHHOTO YEJIOBEKA 1




Yenoeueckue pacsl. [IpakTuueckas padora «3ydeHne 3K0I0rH4ecKux

48 - 1 0.5
ajlanTtanuii 4YemoBeKa»

49 MexIUCIUIIITMHAPHBIE METOAbI AHTPOIIOJIOTHHI 1

50 3apoKICHUE U PA3BUTUE IKOJIOTHH 1

51 Metonst sxonoruu. JlabopatopHas pabota «/3ydeHne MeTo10B 1 05
HKOJIOTUYECKUX MCCIICAOBAHMI

52 3HayeHne YKOJIOTHUECKUX 3HAHUU JUISI YeJIOBEKA 1

53 Dxosoruueckue GakTopbl 1
Abunotnueckue GaxTopsl. CBET Kak SKOJIOTHYECKUN (aKTop.

54 Jlaboparopnast pabota «BrIsiBIeHNE TPUCTIOCOOICHHUI OPTaHU3MOB K 1 0.5
BIIUSTHUIO CBETa»
AbGuoTtndeckue (akTopsl. TeMrepaTypa Kak IKOJIOTHIECKUN PaKTop.

55 Jlaboparopnast pabota «BrIsBiIeHHE MPUCTIOCOOICHNU OPTaHU3MOB K 1 0.5
BIIUSTHUIO TEMIIEPATYPhD)
AbGuoTtndeckue HakTopbl. BIaxXHOCTh Kak AKOJIOTHYECKUN (PakTop.

56 JlaGopaTopHast paboTa «AHATOMUYECKHE 0COOEHHOCTH pacTeHUH U3 1 0.5
pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonoruueckne purmsl 1

59 Kuznennsie popmbl OpraHu3MoB 1

60 buotnueckue hakropsl 1

61 3HavyeHHe OMOTHYECKUX B3aUMOJICHCTBUMN TSI CYIIIECTBOBAHUS 1
OpPraHu3MoOB B cpejie OOUTaHUA

62 DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYJIALUN 1

63 OcHOBHBIE [TOKA3aTeNH MOIMYJISALUN: YUCIEHHOCTb, INIOTHOCTB, 1

BO3pAacTHAsI ¥ TIOJIOBasi CTPYKTypa




OCHOBHBIE [TOKA3aTEIH MOMYJISALUN: POKIAEMOCTb, IPUPOCT, TEMII

o4 pocTta, CMEpTHOCTh, MUTPAIUH !

65 DKOJIOTHY€eCKas CTPYKTypa NOMYJIAIUuU 1

66 JlnHamMuKa NOmyJIsiliK U €€ peryssuus 1

67 Kpusblie pocta uncieHHOCTH nonyaaiuu. KpuBbie BbIKUBaHUS 1

63 Dxonoruyueckas HuIIa Buaa. Jlaboparopuas padora «lIpucnocobnenns | 0.5
CEMSIH PaCTeHHI K paCCEIICHUIO)

69 Bup xak cucrema nomynsiui 1

70 3aKOHOMEPHOCTH MOBEJEHHS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 DKocucrtema Kak OTKpbITasi CUCTEMA 1

73 KpyroBopot BenecTB U NOTOK SHEPTUU B IKOCUCTEME 1

74 OcHOBHBIE MTOKA3aTEIN SKOCUCTEMBI 1

75 DKOJOTHUYECKHE TUPAMUJIBI 1

76 N3menenuns cooOIecTB — CYKIIECCUU 1

77 IIpuponaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI MOPEH 1
1 OKCAHOB

78 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, TyCThIHb 1

79 AHTPOIOTr€HHbIE SKOCUCTEMBI 1

20 Ypboskocucremsl. [IpakTnueckas padora «3ydenue u onrcaHue | 0.5
ypOO3KOCUCTEMBI» '

’1 3aK0HOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOICHCTBUN 1
OpPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3JCUCTBUA 3arpsI3HEHUN pPa3HbIX THUIIOB Ha

82 cyOOpraHu3MeHHOM, OPTraHU3MEHHOM, TIOMYJISIIIUOHHOM U 1

9KOCHUCTEMHOM YPOBHSX




83 buocdepa — obmemnanerapHas 0o00mouka 3eMiTn 1
84 VYuenue B. U. Bepnaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OUOChEphI |
86 KpyroBopoTsl BemiecTB 1 OMOre0OXUMHUYECKHUE KB 1
87 3oHanpHOCTH OMOChepsl. OCHOBHBIC OMOMBI CYIITU 1
88 YcroitunBocts 6rocheps 1
89 DKOJOTM4ECKHE KPU3HCHI U UX TPUYNHBI 1
90 BosneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIN U JKUBOTHBIA MU 1
92 OxpaHa npupoasbl 1
93 OCHOBHBIE IPUHIHITBI YCTOHYMBOTO PAa3BUTHS YEIIOBEYECTBA U 1
TIPUPOIBI
94 ParonansHo€ MpUpoI0I0Ib30BaHUE U COXPAHEHHE OMOJIIOTHYECKOTO 1
pasHooOpa3us 3emnu
95 O6061eHne o TeMe «MHUKPOIBOMIONUS U €€ Pe3yIbTaThl» 1
96 O6061eHne o Teme «MaKkpo3BOIIONUS U €€ pe3yIbTaThl» 1
97 O6o006muienue no Teme «IIporcxoxkaeHne U pa3BUTHE KU3HU HA 3eMIIe» 1
98 O6o6mienne no reme «IIporcxoxaeHne yenoBeKka — aHTPOIIOTCHE3) 1
99 O06001meHne o TeMe «IKOJIOTHS — HayKa O B3aMMOOTHOIICHUSIX |
OpraHU3MOBY»
100 | OO6o06menue no Teme «OpraHu3Mbl U cpeia OOUTaHUS» 1
101 | OO6o6menune no Teme «IKOJIOTHSI BUAOB M OIS 1
102 | O6o06menue o Teme «bruocdepa — riodambHaAs IKOCHCTEMa» 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







