I'BOY Pecny0ankn Mapuii 1 «Bepx-YmHypckasi cpeaHsst
o01meo0pasoBaTe/ibHAs (HAUMOHAIBHAS) HIKO0JIA € YIJIYOJEeHHBIM H3y4YeHUEM

OTACJIbHBIX IIPEIMETOB)»

PACCMOTPEHO YTBEPXJIEHO
NEJICOBET IIKOJIbI JTUPEKTOP IIKOJIBI
IIPOTOKOJI B.®.
No 6 ot «29» aBrycta 2023 T. lNankun

[Tpuka3 Ne 33.1.-O
ot «30» aBrycra 2023 T.

Mopnucan: Banepuin ®énoposuy

A
B alie p 217 Bal\Jl-:K(MZZRU, 0="TEOY PM3 ™

Bepx-YwHypckasa CO(H)LL"™",

anm
¢e 0 O B CN="Banepuit ®égoposuy

ﬂ' p FankuH “,
E=Verhushnur@yandex.ru
OcHoBaHue: A siBnsiloCb aBTOPOM

M L-I 3TOro JOKyMeHTa
MecTononoxeHve:
angelok140707

ran KM H Jata: 2023.10.20 11:10:37+03'00"
Foxit PDF Reader Bepcusi: 11.1.0

PABOYAS ITPOT'PAMMA

(ID 3761286)

yueOHOro npeamera

«buosorus. Yriry0JieHHbIH YPOBEHb)»

C HCMOJIb30BaHHEM 000py10BaHus HeHTpa « Touka pocra»

1151 ooyuarormmxcest 10 —11 kimaccoB

c. Bepx-Ymnyp 2023



HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo y4yeOHomy mnpeamery "buomorus" (mamee - Ouosiorusi) Ha YpPOBHE CpEIHETrO
obmero oOpaszoBanms pazpaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 No 273-03 «O06
obpazoBannu B Poccuiickoit @eneparuny, ®I'OC COO, Konuenmuu mnpenogaBaHusi y4eOHOTO
npenMera «bronorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yrimyonénnoro ypoBHs u3ydenus (10—11 kmaccer) siBisiercs
OJIHUM U3 KOMIIOHEHTOB THpeaMeTHOH obnactu «EcrecTBeHHO-HayuHble mpeaMeTsl». CoriacHo
nonoxkerusMm ®I'OC COO npoduiibHbIe y4eOHBIC MPEAMETHI, H3ydyaeMble Ha YTriyOJIEHHOM YpOBHE,
SBISIFOTCA  criocoOoMm  auddepeHnmnany 0o0y4eHUsT Ha YpOBHE CpeaHEro oOmiero ooOpa3oBaHUS H
MpHU3BaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpPEeIHUM
npodeccnoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To ke Bpems KaxIblil U3 3THUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHPOBAH HA NPUOPUTETHOE pelIeHHEe 00pa3oBaTENIbHBIX, BOCIUTATEIBHBIX WU
pa3BUBAIOIINX 3a/1a4, CBA3aHHBIX C IpodopueHTaIell 00yJaronmxcs U CTUMYIUPOBAHUEM HHTEpeca K
KOHKpETHOW 00JacTH HAyyHOrO 3HAaHWS, CBS3aHHOTO C OWOJOTHEH, MEAWIIMHON, O3KOJOTHUEH,
MICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no ywyeObHomy mnpeamery "buonorus" naér npeiacraBieHHe O LEM U 3aJadax
u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriryOJIEHHOM YypOBHE, OMpeleisieT 00s3aTelbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJIEpXKaHUE, €ro CTPYKTypUpOBaHUE IO pa3jleiaM U Temawm,
pacmpezieieHne Mo KiaccaM, PEKOMEH]YeT IOCJIeN0BaTeNbHOCTh M3yYeHUs y4eOHOro Marepuana c
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4e€OHOrO MpoIliecca, BO3PACTHBIX
0cobeHHOCTel ofyuaronuxca. B mporpamme mo Ouosiornu peaiv30BaH MPUHIUI MPEEMCTBEHHOCTHU C
M3y4eHHueM OMOJIOTUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, Oaromaps 4eMy mpocMaTpUBaeTCA
HAMpaBJIEHHOCTh HA TMOCIEAYIollee pa3BUTHE OHOJOTUYECKUX 3HAHHM, OPHEHTUPOBAHHBIX Ha
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, YKOJOTUYECKOTO MBIIIICHHUS, IPEACTABICHUN
0 37I0pOBOM 00pase JKU3HH, Ha BOCIIUTAHUE OEPEKHOTO OTHOIICHHUS K OKPYKAIOIIEeH MPUPOTHOM cpese.
B nporpamMe mo OWOIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH ydeOHOTo mpenmera «buomorus» B
peanmzanuu  Tpeboanuii OI'OC COO K mnIaHUpPyeMbIM JUYHOCTHBIM, MeETalpeIMETHBIM U
NPEIMETHBIM pe3ylbTaTaM OoOydeHHs U B (DOPMUPOBAHHHM OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIBHOM
JESTeIbHOCTH O0YYaloIUXcs MO OCBOCHHUIO COAEp)KaHUS OMOJOrMYecKOoro oOpa30BaHUS Ha YpOBHE
cpenHero o0Iero oopa3oBaHusl.

YueOubiii npeamer «buonorus»» Ha ypOBHE CpeaHEro oO0Iero oO0pa3oBaHMs 3aBEPIIACT
Ouosnoruyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHUPOBAH Ha paclIMpeHHe M YriayOieHue 3HaHUH
oOyJaromuxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJICKYISPHONW M KJIETOUHOW OMOJOTHHU, SMOPHUONOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

N3ydyenne yuebHOro mpenmera «buosnorus» Ha yriayOleHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaroluxcsl K MOCIENYIOMIEMY MOJy4YeHUI0 OMOJIOTUYECKOro 00pa3oBaHUS B BY3aX U
OpraHu3alMsIX CcpenHero npodeccuoHalibHOro obpazoBaHus. OCHOBY €ro cCoJepXaHHUs COCTaBIISET
cucreMa OHOJIOTMYECKUX 3HAaHUM, MOJIYYEHHBIX MPH U3YYEHUU OOYYaIOIIMMHUCA COOTBETCTBYIOLIMX
CUCTEMAaTUYECKUX pa3Jie]ioB OMOJIOTUU HA YPOBHE OCHOBHOTO o0miero oopasosanus, B 10-11 kmaccax
9T 3HAHUS MOJY4aloT pa3BUTHE. Tak, paclIMpeHbl U yriayOaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJTHUTENBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEJIEHUS TPUKIAIHOTO U TOMCKOBOTO XapaKTepa, KOTOphIe
MOXKHO HCIOJBb30BaTh KaK OPHUEHTUPBI A MOCIeAyIolero Beibopa mpodeccuu. Bo3mokHa Takxke
WHTETpamusi OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOJTYICHHBIMA O0YJarOIITUMUCS
pHU U3y4eHUH (PU3UKU, XUMUH, Teorpaduu 1 MaTeMaTHUKH.

CtpykTypa nmporpaMMbl 1o ydeOHOMY TipeaMeTy "buonorus" oTpaxaeT CUCTEMHO-YPOBHEBBIN U
ABOJIIOIIMOHHBIA TOAXOABl K u3ydeHUto Owuonoruu. CoOriacHO UM, HU3YYalOTCsl CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEpHbIE Il JKUBBIX CHCTEM pa3HOrO YPOBHS OpraHMU3allH, 3BOJIOLUU
OpPraHMYECKOTO MHUpa Ha 3emile, COXPAaHEHUsS OMOJIOTHYECKOTo pazHooOpasus miaHeTbl. Tak, B 10
KJIacCe W3YYalOTCSI OCHOBBI MOJICKYJIIPHOW M KJIETOYHON OWONOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHSA, TEHETHKH W CEJEKIMH, OMOTEXHOJIOTMH U CHUHTETUYECKOW OHONOTHH, aKTyalU3HPYHOTCS
3HaHUS OOydYaromMXCcs MO OOTaHWKE, 300JI0THMH, aHaTOMHH, (u3mosormu uenoBeka. B 11 kmacce
M3Y4YalOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 9KOJIOTUHU U yueHHe 0 Ouocdepe.



VYuebnblil npeamet «buonorus» npu3BaH 00ecednTh OCBOSHHE 00YYAIOIIMMHUCS OHOIOTHYECKUX
TEOpU W 3aKOHOB, W€, MPUHLMIIOB W TMPABWI, JIEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAy4YHOH KapTUHBI MHUpPA, 3HAaHUH O CTPOCHHUHU, MHOTOOOpPA3UH M OCOOEHHOCTSX KIIETKH, OpraHu3Ma,
MOMYJISIINK, OWOIEHO3a, 3KOCHUCTEMBI, O BBIIAIOMIMXCS HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX
UCCIICIOBAaHMUSIX B OMOJOTMM, NPUKIAJHBIX acleKkTax OWoJIOTMYecKuX 3HaHuil. s pa3BUTUS H
nojAJepKaHusl HMHTEepeca OOydalomuxcsi K OHOJNIOTMM HapsAgy CO 3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOT0 MaTepuana B COACP)KaHUH IMPOTPaMMbI IO OHUOJIOTHUHU MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIEGHUS W Pa3BUTUS TOM WJIM MHOW 00JACTH OMOJOTHH, BKJIAJOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYSCKUX U IKOJIOTUYECKUX MPOOIIEM.

Henp wuszydenust yueOHoro mnpeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIAJCHHE
00yJaromuMHUCs 3HAHUAMU O CTPYKTYpHO-()YHKIIMOHAJILHOW OpPraHM3alMU JKUBBIX CHUCTEM pPa3HOIO
paHra u npuodOpeTeHue yMEeHU UCIOIB30BaTh AT 3HaHUs B (POPMUPOBAHUU UHTEpEca K ONpeaeIEHHON
obmactT TpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW € OHOJOTrHeW, WM K BBIOOpY Yy4eOHOro
3aBelieHus AJIs MIPOJOJIKEHUSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTikeHne Lenu wu3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriiyOJEHHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYyOInX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMBl OMOJIOTHUECKMX 3HAHHM: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBWIAX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpA; O CTPOCHUH, MHOTOOOpa3sMH M OCOOEHHOCTSIX
OMOJOrMYecKUX cHucTeM (KJeTKa, OpraHu3M, TMOMyJsiuus, BUZ, OHoreoueHo3, Ouocdepa); o
BBIIAIOILMXCS] OTKPBITHUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTU;

O3HAaKOMJIEHHE OO0Yy4arolmuxcs ¢ METOJaMU TO3HAHHS >KUBOH MPHUPOMABI: MCCIEI0BATEIbCKUMU
METOJIaMU OHOJIOTUYECKUX HAyK (MOJIEKYJSIPHOW W KJIETOYHOH OMOJIOTHH, SMOPUOJIOTHH M OMOJIOTHUU
pa3BUTHSA, TEHETHKU U CEJIEKIUH, OMOTEXHOJOTMH M CHHTETUYECKOW OWOJIOrHH, IMaJCOHTOJIOTUH,
HKOJIOTHH ); METOAAMHU CAMOCTOSITEIILHOTO IIPOBEICHUS OMOJIOTHUECKUX MCCIIEIOBAHMIA B JTa00OPaTOPUU U
B Ipupoe (HabmoaeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIAJICHHE OOYYaIOIIMMHUCA YMEHUSIMM: CaMOCTOSITEIbHO HAaxXOJWTh, AaHAJIU3UPOBATh U
UCIOJIb30BaTh OMOJOTHUYECKYI0 HWHGOpPMAIUIO; TMOJNb30BAThCS OHOJOTUYECKOW TEPMUHOJIOTHEH U
CHMBOJIMKOH; YCTQHABJIMBATh CBSA3b MEXIY PA3BUTHEM OHMOJIOTUH W COIMATBHO-DPKOHOMHYECKHUMH H
HKOJIOTUYECKUMHU TpoOJIeMaMH UeJIOBEYECTBA; OLIEHUBATh IIOCIEACTBUS CBOEH JAEATENbHOCTH IO
OTHOIICHUIO K OKpPY)Karollled MPUPOAHOMN Cpelie, COOCTBEHHOMY 3/I0POBBIO U 370POBbIO OKPYKAIOIIHUX
mroiel; 000CHOBBIBaTh M COOMIOAATH MEpbl NMPO(PUIAKTUKY MHQPEKIMOHHBIX 3a00JeBaHUMN, MpaBHUIIa
MOBEJEHUS B TpPUPOAEC U oOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKHU3HEACSTENIBHOCTH B
Ype3BBIYANHBIX CUTYaLUSIX INPUPOJHOTO U TEXHOTEHHOTO XapaKTepa;, XapaKTepU30BaTb COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE y OOYYalOIIUXCS WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBAa C BBIJAIOUIUMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIIEJOBAHUSIMM B OHOJIOTHUH,
pelaeMbIMM €10 [pOoOJeMaMu, METOJIOJIOTHEH  OMOJOrMYECKOro  HCCIEIO0BaHMs, MPOBEIECHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUM, pEIIeHNs OMOJOTUYECKUX 33/1a4, MOJIETTMPOBAHUS OMOIOTMUYECKUX
00OBEKTOB U MPOLIECCOB;

BOCIMTaHME Yy OOYyYaromMXCs LIEHHOCTHOTO OTHOUIEHMSI K JKMBOM HpHUpOJE B IIEJIIOM U K
OTIENbHBIM €€ 00BEeKTaM U SIBJIECHUSM; (POPMHUPOBAHHE HKOJIOTHYECKOM, T€HEeTHUECKOW I'paMOTHOCTH,
o01ieil KyIbTypbl OBEIEHUS B IPUPO/IE; MHTETPAIIMH €CTECTBEHHO-HAYUHbIX 3HaHUM;

npuobpereHue OOydYaIOUIMMUCA KOMIIETEHTHOCTH B  PAIlMOHAJIBHOM MPUPOAONOIH30BAHUU
(cobmronenre TpaBuiI TOBEJCHUS B TPHPOE, OXPaHBI BUIOB, dKOCHUCTEM, OWoc]epbl), COXpaHCHUH
COOCTBEHHOTO 3JI0POBbSI M 3[0POBbS OKPYKAIOUIMX JIIOJell (coOmofieHust Mep MpOo(UIaKTUKU
3a0oneBaHuid, oOecreyeHne O€30MaCHOCTH JKM3HEACSTEIbHOCTH B  UYPE3BbIUAMHBIX CHUTYyaLUAX
MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHUsI OMOJIOTMUECKUX 3HAHUN U YMEHHH
B IIOBCETHEBHOM KH3HMU,

CO3/laHMe  yCJIOBUH s  OCO3HAHHOIO  BBIOOpa  OOyYarOIIMMHUCS  MHIUBHyaJbHOMN
o0pa3oBaTeNbHON  TpaeKTOpHUH, crocoOcTByroIe  mocienymomeMy — npodeccrnoHalbHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C MHAMBHIyaTbHBIMU UHTEPECAMU U MOTPEOHOCTSIMHU PETHOHA.

OO1iee ynCiIO 4acoB, OTBEJACHHBIX HA M3y4Ye€HHE OMOJOTMH Ha YIIIyOJEHHOM YPOBHE CpPEIHEro
obmiero oOpa3oBanus, coctaBusieT 204 yaca: B 10 kimacce — 102 ygaca (3 waca B Hegento), B 11 kmacce —
102 gaca (3 gaca B HeZENIO).



Otb6op OpraHuM3anMOHHBIX (HOPM, METOIOB U CPEACTB OOY4YCHHS OMOJIOTHH OCYIIECTBISETCS C
yu€TOoM crenupuKd €ero COACpKaHUS W HANPaBICHHOCTH Ha MPOJOIDKECHHE OWOIOTHYECKOTO
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBHOTO M BBICILIETO 00pa30BaHuUsI.

OO0s3aTebHBIM ~ YCJIIOBHEM TIpH  OOYyYEHHH OWOJIOTHHM Ha YIIyOJEHHOM YpPOBHE SIBISETCS
MPOBE/ICHUE JTA0OPATOPHBIX M MPAKTUYECKHX paboT. Taxke ydacTHe OOY4aromUXCs B BBITOJHEHUU
MPOCKTHBIX M y4eOHO-MCCIIEAOBATEILCKUX PadOT, TEeMaTHKa KOTOPBIX OIPEICNIACTCS y4YUTEJIeM Ha
OCHOBE MMEIOIINXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopepxaHue NpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TOCYNapCTBEHHOH
urorooi arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouosiorusi — KOMIUIGKCHAas Hayka. KpaTkas wucropusi pa3BUTHS OHOJIOTHH.
buonornyecknue Hayku U u3ydaemble UMU Ipobiembl. DyHIaMeHTaNbHbIE, IPUKIAJAHBIE U TOMCKOBBIE
Hay4yHBbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouojorud B (POPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUDA.
[Tpodeccun, cBszaHHbIe ¢ OMoNOTHEeH. 3HAYCHHE OMOJIOTUM B MPAKTUYECKOH JEATEIIEHOCTH YeIOBeKa:
MEIMIIMHE, CEIBCKOM XO3SI1CTBE, TPOMBILIJIEHHOCTH, OXPaHE IPUPOBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. HapBun, V. I'apseii, I
Mennens, B. U. Bepuanckuii, . I1. Ilasnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKupble cucTeMbl Kak HpeaMeT u3ydeHus Ouosoruu. CBOMCTBA JKUBBIX CHUCTEM: E€IUHCTBO
XMMHMYECKOIO COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTb, CJIOKHOCTb U YIOPSIIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3allus, CaMOBOCIPOU3BEACHUE, pPa3APaXMMOCTh, W3MEHUUBOCTb, POCT MU
pa3BUTHE.

YpoBHM OpraHu3aiuu KMBbIX CUCTEM: MOJEKYJSAPHBIA, KIIETOYHbIN, TKAHEBBIN, OPraHU3MEHHBIH,
NOMYJSAUOHHO-BUJIOBOM,  3KOCHUCTeMHBIH  (OmoreoneHotuueckuit), Ouocdepnsiii.  I[Ipoueccsl,
MIPOUCXOJSIINE B )KUBBIX cucTeMax. OCHOBHbIE IPU3HAKHU KUBOTO. JKH3Hb Kak (popma CylecTBOBaHUS
Matepun. Hayku, n3ydaromue *HuBble CUCTEMBI Ha PAa3HBIX YPOBHSAX OPraHU3ALMH.

N3yuenne >xuBBIX cucteM. MeToasl Ouosornueckod Hayku. HalOmrogeHue, u3MepeHue,
JKCIIEPUMEHT, CUCTEMaTH3alusi, MeraaHann3. [loHsATHE O 3aBHCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[InanupoBanue skcrepuMmeHTta. IloctaHoBka m mnposepka runore3. Hynesas rumnoresa. IlonsTue
BBIOOpKH U €€ JocTOoBepHOCTh. Pa3Opoc B Oumosorumueckux JaHHbIX. OlleHKa JOCTOBEPHOCTHU
MOJIYyUEHHBIX  pe3yiabTaToB. IIpUumHBI  UCKaXXeHUS  pe3ynbTaToB  JKcnepumeHTta. llonsrtue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE NMPU3HAKU >KU3HW», «buonornyeckue cucreMmsl», «CBoicTBa
KUBOM MaTepumu», «YpOBHHM OPraHM3aLUU KUBOU NPUPOABD, «CTpoeHue )KUBOTHOU KIETKW», « TkaHH
KHUBOTHBIX», «CHCTEMbI OPTaHOB YEJIIOBEUECKOr0 opranusmay, «buoreonenos», «buocdepay, «MeToas
W3Yy4YEHUS KUBOU ITPUPOIBI».

Ob6opynoBanue: nabopaTopHoe 0O0OpYyJOBaHME MJIsi MPOBEACHUS HAOIIOACHUH, H3MEpEeHHI,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonbp3oBaHUE pa3IUYHBIX METOI0OB IIPY N3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(DyHKIIMOHAIbHAS eIWHUIA *KUBOro. Mcropust oTKpeITUs KiIeTkH. PaboTh
P. T'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
I0JIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHH.

MeToapl MOJIEKYIISIPHON M KJIETOYHON OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, anexkrpodopes,
METOJ MEYEHBIX aToMOB, AupdepeHnnanbHOe NIEHTPUYrupoBaHue, KyJIbTHUBUPOBAHUE KJIETOK.



H3yuenue ukcuposannvix Kiemok. INEKTPOHHAS MHUKpocKonus. KoHugoxanrbHas Mukpockonus.
Bumanvnoe (npuscuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxempl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIN MUKpPOCKOM», «McTopus pa3BUTHS
METOJ0B MUKPOCKOIIUI».

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpPENApaThl PacTUTENBHBIX, JKUBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHne METOJOB KJIETOUHOW Owmonoruu (xpomarorpadus,
anektpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPO3JIEMEHThl. Boaa u €€ ponb Kak
pacTBOpUTENIS, pEarcHTa, ydyacTUE B CTPYKTYPUPOBAaHUHU KIJIETKH, TEIJIOPETyJsauud. MuHepanbHble
BelIeCTBa KJIETKH, UX Ouosornyeckas poJib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KiIeTkU. bruonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIN cOCTaB
6enkoB. CTpyKTypbl OenkoBOM MoJiekyibl. [lepBuunas cTpykTypa Oenka, nentTuaHas cBsi3b. Bropuunas,
TpEeTUYHasl, YeTBepTHUHAs CTPYKTyphl. [lenarypamus. CpoiictBa OenxoB. Kiaccubpukamus Oenkos.
buonoruueckue pynkiuu 6emKoB. [lpuonsi.

VYrneBoabl. MoHocaxapubl, Jucaxapuibl, OJUrocaxapuabl U nonucaxapuabl. OOummil 1uan
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBOJ0B. buonoruueckue GyHKIIUU YIIIEBOOB.

Jlumunel. TuapodunbHO-THApOdhoOHBIE cBOMcTBa. Kimaccupukamus ymmunos. Tpuriunepust,
dbochonunuabl, BOCKH, cTepounbl. buonornueckue QyHkuuu aunuaoB. OOmme CcBoicTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. Ctpoenune nyknenHoBbix kuciot. Hykneorunsl. [Ipunnun
koMmruiemeHTapHocTy. [IpaBuio Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxXIeHUE U
ouonornueckue pynkuuu JJHK. Buast PHK. @ynknun PHK B kiertke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsi3u B MmoJiekyne AT®. buonoruyeckue
¢byuknuun  AT®.  BoccraHoBiieHHbIE — MEPEHOCUYMKH, WX  (QyHKIMM B KJIeTke. /[pyeue
nykneozuompugocgamor (HT®). CexBenupoBanue JHK. Memoowvl eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouosiorusi: OuOXMMHUYECKHE U OHMOPU3NYECKUE HCCIEIOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYpPbI OnoMouiekyi. Mooenuposanue cmpykmypol u yuKyuii OUOMONEKY U UX
Komniexkcos. Komnvlomephuviil ouzatin u op2aHuyeckuil cunmes OUOMONEKYN U UX HEnpUpoOHbIX
aHanozo8.

JdemMoHcTpauuu

[optpersr: JI. Ilomuur, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKUX JIEMEHTOB B HEXHUBOW npupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEH.

Tabmuue! u cxemsl: «llepuoauueckas TadbiuIa XUMUYECKHX 3JI€MEHTOB», «CTpPOEHHE MOJIEKYIIbI
BOJbI», «BerecTBa B coctaBe opraHuzMoBy», «CTpoeHHe MoJeKyabl Oenkay, «CTpyKTypbl OEIKOBOM
MOJIEKYNB», «CTpoeHHne MOJIEKyNl YIieBonoB», «CTpoeHHe MoJIeKyd Junuios», «HykiaenHoBble
KHUCJIOTBI», «CTpoeHHe MOJEKYIbl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapykeHHE OETKOB C TOMOIIBIO KAaYeCTBEHHBIX PEAKITUN».

JlabopaTopHnasi pabGora «lccienoBaHue HYKIEHMHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KIIETOK
Pa3IMYHbBIX OPTraHU3MOB.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl  kieTok: sykapuoTHdeckas U MpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa30BaHMsI KIETKH.

Crtpoenue mpokapuotuueckord kieTku. Kiierounass crenka Oaktepuit m apxeil. OcoOeHHOCTH
CTpOEHUS TeTepOoTpo(PHOI U aBTOTPO(HOM MPOKAPHOTHUECKUX KJIETOK. MecTo M pojib MPOKapuoT B
OHoIeHO03aX.

Crpoenne u (YHKUMOHHMPOBAHHE »HyKapuoTHUeckoW kieTku. Ilma3smatmueckass memOpaHa
(urazmanemma). CTpyKTypa IIa3MaTHaecko MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIECKYIO



MeMOpaHy: maccuBHBIN (nuddy3us, odnerdéHHas nud¢y3us), akTUBHBINA (MIEPBUYHBIA M BTOPUYHBIHI
aKTUBHBIM TpaHcmopT). [lomynmponumaemocte wMemOpanbl. PaGota HaTpuii-kaqmeBoro Hacoca.
OHAOIMTO3: MUHOLUTO3, (aronuro3. Ik3ouuTo3. Knerounas crenka. Crpykrypa W (QYyHKIHUH
KJICTOYHOM CTEHKH pacTeHU, TpUOOB.

Huronnazma. [urozons. Ilutockener. J[IBwkenue unuromiazMbl. OpraHouabl  KIETKH.
OnHomeMOpaHHBIE OPTraHOWIBI KJIETKH: HHAomIasMmarudeckas cerb (DIIC), ammapar I'onbmkw,
JM30COMBI, UX CTPOEHHE U (YHKUIMHU. B3aMOCBA3b 0THOMEMOpaHHBIX OPraHOUIOB KIeTKH. CTpoeHHe
IpaHyJSIpHOTO peTukyinyma. Mexanusm nanpaenenus denkog ¢ IIIC. CuHTE3 pacTBOPHUMBIX OEIIKOB.
CunTe3 KiIeTouHbIX MeMOpaH. [mankuil (arpaHyJspHBIA) SHIOMJIA3MATUYECKHA  PETUKYIYM.
CekperopHass ¢yHKums amnmapata [onbmku. Moougukayus 6eakos 6 annapame 1 onvooicu.
Copmuposka benxos ¢ annapame I on1v02cu. TpaHCIOPT BEIIECTB B KJIETKE. Bakyolln pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMIBI  KJIETKA:  MHUTOXOHIPWHU, IUIACTHIABL.  [Ipoucxodxcoenue
mumoxonopuil u niacmud. Cumobuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u QyHKIHH
MUTOXOHAPUA W TutacTui. [lepBUYHBIC, BTOPUYHBIC M CIOXHBIE IJIACTUABI (POTOCHHTE3IUPYIOIIUX
9YKapHOT. XJI0POIUIACTHI, XPOMOILIACTHI, JIEHKOIJIACThI BHICIIMX PACTECHUH.

HememOpanusie opranonp! kietku CTpoeHne u GyHKINH HEMEMOpPaHHBIX OPTaHOUIOB KIETKH.
PuGocomsl. IIpomescymounvie puiamenmoi. MUKpodUIaMeHThL. AKMUHOBble MUKPOQDUIAMEHMBL.
MplleuHbIe KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleyHblx Kiemox. Mukporpybouku. Knetounsiit
neHtp. CTpoeHue U JBM)KEHUE XI'YTUKOB M PECHHYEK. MHKpOTpyOOUKM LUTOIUIa3Mbl. LIeHTpHOIb.
Bbenku, accoyuuposannvle ¢ mukpoguramenmamu u muxpompybouxkamu. Momopnuie benxu.

SAnpo. O6os04ka sapa, XpOMATUH, KApUOIUIA3Ma, SJPBILIKH, UX CTPOCHUE U (GYHKUUU. S epHbIi
0enKoBBIi MaTpHKC. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B HHTEP(HA3HOM sIIpe. DyXpomamuH
u cemepoxpomamu. beaxku XxpoMaTuHa — TUCTOHBL. /Junamuka sa0epHou 00onouku 6 mumose. HoepHuiii
MpaHcnopm.

Knerounbsle BritoyeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3yKapuoT (pacTUTENBbHOM,
KUBOTHOM, TpUOHOI1).

JdeMmoHcTpamun

[optpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupl n cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIeTKW», «CTpOEHHE >KUBOTHON KIIETKN»,
«CTpoeHre  pacTUTENbHOW  KJIEeTku», «CTpoeHue  MHUTOXOHIpum»,  «SAapo»,  «CtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTbhl pPacTUTENbHBIX, JKUBOTHBIX KIIETOK,
MHUKpOIIpenapaTsl OaKTepHaTIbHbIX KIETOK.

JlaGopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3IUYHBIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBI».

JlabopaTopHnass pabora «lccienoBaHue IUIa3MOJM3a U JIEIUIA3MOJIM3a B  PACTUTENBHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENIbHBIX KIIETKaX».

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMuIsIMSL M IUCCUMWJISIUSL — JIBE€ CTOPOHBI MeTabonu3Ma. Tumbsl OOMEHa BEIEeCTB:
aBTOTPOGHBI U TeTepoTpodHbIM. YyacTue KHCIOpoJa B OOMEHHBIX Ipoleccax. DHEpPreTHYecKoe
oOecnieueHue kieTku: mnpeBpameHne ATD B oOMeHHbIX mpoueccax. DepMEHTATUBHBIN XapakTep
peakiuii KiIeToyHoro meradonuszma. DepMeHTHl, MX CTPOEHHUE, CBOWCTBA M MEXaHU3M JCHCTBUS.
Kodepmentsl. Otanuns GepMEHTOB OT HEOPTraHMUYECKUX KaTalln3aToOpoB. benku-akTuBaTophl U OEIKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMYHBIX (PAaKTOPOB.

[lepBHuHBIl CUHTE3 OPraHMYECKUX BEHIECTB B KieTke. DPOTOCHHTE3. AHOKCUCeHHbIU U
oKcuzenuvlli pomocunmes y oaxkmepuil. Ceemocodouparowue nueMeHmsl U NUSMEHMbl PEaKyuoHHO20
yenmpa. Ponp xjnoporuiactoB B npoiecce porocunresa. CBeToBast U TeMHOBast (pasel. Domoodvixanue,
Cs., Cs- u CAM-munwvt pomocunmesa. IlpogykTuBHOCTH (poTOCHHTE3a. BiinsiHue pa3nudHbIx GakTopoB
Ha CKOpOCTh (poToCHHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETUKOB: HUTpUUIHpYOIUE OakTepuw,
&Kele300aKTepun, cepodbaKkTepuu, BOIOPOAHbIE OaKTeprH. 3HaUeHHEe XEMOCHHTE3a.

AnaspobHble opranuszMbl. Bunel Opoxenus. I[IpogykTel OpoXeHHS M HMX HCHOJIb30BAHUE
4eJI0BEKOM. AHa3pOOHbIE MUKPOOPTraHU3MbI KaKk 00BEKThI OMOTEXHOJIOTUU U BO30YAUTENU OOJIEe3HEH.



AspoOHBIE OpraHu3Mbl. JTallbl YJHEPreTHuecKoro oomena. [loaroroBurenpHblil sTan. [ mukonus —
OECKHICIIOPOAHOE PACIICTIIEHUE TITFOKO3bI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHAPUM B Mpoleccax
ouonoruueckoro okucienud. L{uknuueckue peakuuu. OxucnurenbHoe (ochopunupoBanue. IHepaus
Membpannoeo  epaduenma  npomonos. Cunme3 AT®@: paboma npomonnoti ATD-cunmasol.
[IpeumymectBa ad’poOHOTO TyTH OOMEHa BEHIECTB Iepes aHa’poOHBIM. DPPEeKTHBHOCTH
HHEPreTUIECKOro 0OMeHa.

JdemoHcTpauuu

Iloprpersr: JIx. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuiet u cxembl: «@OTOCHHTE3Y, «IHEpPreTHIecKuil 0OMen», «buocunres 6enka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHHE Uil MPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pa6ora «lI3yueHne KaTaJMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mHpHUMeEpe
amMmIIa3bl WIK KaTajaasbl)y.

JlaGopatopuas padora «/3ydyeHue (hepMEHTATHMBHOTO pPACHICIICHHS ITEPOKCHIAa BOJOpOJA B
pPaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JladopaTopnasi pabora «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuun MmatpuyHoro cunTesa. [IpuHIMII KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOIO CUHTE3A.
Peammzanus HacnenctBeHHOM wuH(opManuu. ['eHeTHMYecKWil KOJ, €ro CBOWCTBa. TpaHCKpumuus —
MarpuuHblid cuHTe3 PHK. IlpuHmMnel TpaHCKpUINUMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJLIEIbHOCTD,
acumMeTpu4HOCTh. Co3spesanue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ oranbl. Yvactue TpaHcnmopTHeix PHK B OwmocuwHTe3e Oenka. YciaoBus
ouocunTe3a 6enka. Koguposanue amuHokucaoT. Poib pubocom B OrocuHTe3e OemKa.

Cogpemennvie npedcmasieHuss o cmpoeHuu 2enog. OpraHuzalus T€HOMa Yy TPOKapHOT U
9YKapHOT. Perynsius akTHBHOCTH TeHOB y mpokapuot. [umote3a omepona (. XKakob, XK. Mano).
MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pezynayuu pabomol
2enog. Perymnsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HekneTouHble (QOpMBI KM3HM M OONHMraTHele mapa3uThl. CTpoeHHE NPOCTBIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kuzneunwviti yukn J{HK-cooepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsle 3a0osneBaHus 4enoBeka, KUBOTHBIX, pactenuid. CIINJl, COVID-19, counanbHble u
MEAUIIMHCKUE MPOOTIEMBI.

Buoungopmamura: umumeepayus u aumaruz 6bomvuux maccueos («bigdatay) cmpyxkmyphoix
buonoeuveckux oOaumHvix. Hanomexuonoeuu 6 oOuonocuu u meouyuue. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpanuu

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

Tabnuie! u cxeMsl: «bruocunTes 6enkay, «I'eHeTrnueckuii Koy, «Bupyce», «bakrepuodarmy.

IMpakTnyeckas padora «Co3nanre MOICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Krnerounsnii nuki, ero nepuonsl u perymsnus. Uatepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
mporekaomux B uHTepdaze. I[loaroroBka  kimeTku K JeneHur0.  [IpecuHTeTHYECKUi
(MOCTMUTOTUYECKUI), CHHTETUYECKUH M  MOCTCHUHTETUYECKHH  (MIPEeMUTOTHYECKUH) TMEepUOJIbI
uHTEep(a3bl.

Martpuunsiii cunte3 JJHK — permukanus. [Ipunnune! permkannn JIHK: xoMmmemMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHocTh. Mexanusm perumkanuu JJHK. Xpomocomsr.
Crpoenue xpomocom. Temomepsl u TenmoMepaza. XPOMOCOMHBIM HAOOp KIETKHM — KapHUOTHIIL.
JIMTITONIHBIN U TarIONAHBIN HA00OpHl XpoMocoM. ["'oMoorH4HbIE XpOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenue knerku — Muto3. CTaauu MUTO3a U MPOUCXOASIIME B HUX IMpolecchl. TUIBI MHUTO3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — aromnros.



Knerounoe s1po, XpomMocombl, (yHKIMOHANbHAs TE€HOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu kiemox. «l{ugposas wnemka» — oOuouHgpopmamuueckue
MoOoenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuubl u cxembl: <«OKWU3HEHHBI LUK KICTKW», «MuTO3», «CTpPOCHHE XPOMOCOM),
«Penmukanus [JJHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha FOTOBBIX MUKpOIpENapaTaxy.

JlaGopaTopHas padora «HabGnronenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa (Ha TOTOBBIX
MHKpOIIpenaparax ).

Tema 9. CTtpoenue u pyHKIMH OPraHu3MOB

buonornueckoe pazHooOpasue opraHn3MoB. OJHOKJIETOYHbIE, KOJOHUAIbHbBIE, MHOTOKJIETOUHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHUS M KU3HEAEATEIIbHOCTU OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NpOTHCTHL. KoloHNanbHbIe OpraHu3MBl.

B3aumocBs3p 4YacTell MHOIOKJIETOYHOIO oOpraHu3Ma. TkaHM, OpraHbl M CHCTEMBI OpIaHOB.
OpranusMm Kak exuHoe Lenoe. 'omeocras.

Txanu pacrenuil. Tunbl pacTUTeNbHBIX TKaHeW: oOpa3oBaresibHas, MOKPOBHAs, IPOBOJAIIAS,
OCHOBHasA, MexaHHueckasi. OcoOeHHOCTH cTpoeHHs, (DYHKIMA W PacmoNIOKEHHs TKAaHEH B oOpraHax
pacTeHHUi.

TkaHu UBOTHBIX M 4Ye€JIOBEKa. THIMBI KUBOTHBIX TKaHEH: SIUTENMAlbHAs, COECIUHUTEIIbHAS,
MbllleyHas, HepBHas. OcCOOEHHOCTH CTpoeHus, (GYHKUMH W pacloyOKeHHs TKaHed B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranel. BereraruBHble M Te€HEpAaTHBHbIE OpraHbl pacTeHUi. OpraHbl M CHCTEMBl OPraHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeyeTbl OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi ¥ BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHUS KOCTEH.

JIBIKEeHHE OpraHu3MOB. J[BHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KI'YTUKOBOE,
pecHu4HOE. /[BHKEHHE MHOTOKJIETOYHBIX PACTEHMI: TPOIIU3MBbI U HACTUH. J[BM)KEHME MHOTOKJIETOYHBIX
’KMBOTHBIX U YeJOBeKa: MbllIeyHas cucreMa. Pedrekc. CkeneTHble MBI U UX paboTa.

[Intanne opranm3moB. Ilornomenue BOABI, YIVIEKHMCIOTNO ra3a W MHHEpAIbHBIX BELIECTB
pacreHusmu. lIuTanue >XKMBOTHBIX. BHYTpPHUIIOIOCTHOE M BHYTPHUKJIETOYHOE MNHUIeBapeHue. [Iuranue
MTO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lluiieBapuTenbHblE KeNe3bl.
[InmeBapuTenbHas cUcTEMa Y€I0BEKa.

Hpixanue opranusmoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddy3us ra3zoB uepes
MOBEPXHOCTh KIeTKU. KoxkHoe npixaHue. J{pixaTenbHas moBepxHOCTh. XKabepHoe u JEroyHoe JbIXxaHue.
JlbIxaHue TO3BOHOYHBIX JKUBOTHBIX U 4YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE CTPOECHMS JIETKHUX
II0O3BOHOYHBIX JKMBOTHBIX. /[pIXaTesbHas cuctema 4yesnoBeka. MexaHn3M BEHTHUIISILUY JIETKUX Yy NTULL U
MiekonuTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BemEeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpPaHCIOPT BELLECTB y
XKUBOTHBIX. KpoBeHOCHas1 cucrteMa m €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepalle, KpPOBEHOCHbIE cOCyabl M KpoBb. Kpyrum KpoBooOpaleHus. BOIIOIHMOHHbIE
YCIIO)KHEHUS CTPOEHHUsI KPOBEHOCHOH CHCTEMbI IO3BOHOYHBIX JKMBOTHBIX. Pabora cepaua u eé
perysanus.

Beinenenue y opranusmMoB. Beiienenue y pacrenuil. Beigenenne y :KMBOTHBIX. COKpaTUTENbHBIE
BakyosiHu. Opranbl BblgeneHus. QOUIbTpalus, CEKperuss U OO0paTHOE BCAaChIBAHME KAaK MEXaHU3MBI
paboTel opraHoB BbleneHUs. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM M BBIACTUTEIBHON CHCTEMaMH.
Bbienenne y MO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [louku. CrpoeHne U (PyHKIMOHUpOBaHHE
He(ppoHa. ObpazoBaHuE MOYH Yy YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepuil M LHCTHI
MpoCcTeHIMX. 3aluTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa maccMBHON M XMMHYECKOM
3amuThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKPOBBI M MX MpPOM3BOAHBIE. 3alllUTa OpraHu3Ma OT
Oone3nell. IMMyHHas cucrema yenoBeka. KieTouHblii U ryMOpanbHbI UMMYHUTET. BpoxaéHHbIN 1
NpUOOPETEHHBIN crienupuYeckuii UMMYHUTET. Teopusi KIOHalbHO-ceIeKTUBHOro ummyHuterta (II.



Opmux, ®. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posb BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkuMocTs U peryisinus y opraHu3MoB. Pa3apakuMocTh y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3zapaxxumMocTh U peryssiuus y pacTeHui. POcToBbIE BEIECTBA U UX 3HAYEHUE.

HepBHas cucrtema u peduiekTopHas peryisinusi y *KUBOTHBIX. HepBHas cuctema M e€ OTIEINBI.
OBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CUCTEMBI y MKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropras ayra. besycioBHbie U yCIOBHBIE pEQIICKCHI.

['ymopanbHas peryssiius 1 3HA0OKPUHHAS CUCTEMA )KMBOTHBIX U 4esloBeKa. JKene3bl S9HTOKpUHHOM
CUCTEMBl M WX TOPMOHBI. JlelicTBHUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M HSHIOKPUHHOW CHUCTEM.
l'unortanamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuubpt u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIHN», «MHOTOKJIETOUYHBIE BOJOPOCIHY,
«bakrepun», «lIpocreiimmey», «OpraHbl IIBETKOBBIX pacTeHU», «CHCTEMBI OpPraHOB ITO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHEe CTpOcHHE HACEKOMBIX», «TkaHu pacreHuid», «KOpHEBBIE CHCTEMBI»,
«Ctpoenne ctebns», «CTpoeHHE JHCTOBOM IUIACTUHKMWY», «KaHH KUBOTHBIX», «CKEJeT 4eloBeKay,
«IIumeBapurensHas cucrteMa», «KpoBeHocHass cucteMa», «/lpixarenpHas cucremay», «HepBHas
cucreMay, «Koxa», «MpleuHas cucteMa», «BplaenurenbHas cucteMay, «HIOKPUHHAS CHCTEMay,
«Ctpoenue MbImmb», «MMmynuter», «KumedyHononocTHbie», «CxemMa TUTaHUS PACTCHHII,
«KpOoBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX >XUBOTHBIX», «CTpoeHHE THApb», «CTpPOCHHUE IIaHAPUN,
«BuyTpeHHee cTpoeHue A0XKIeBOro uepBsi», «HepBHas cuctema puio», «HepBHas cucrema JIATYIIKNY,
«HepBHas cucrema mnpecMbikaromuxcs», «HepBuas cucrema nrTun», «HepBHas cucrtema
MJICKOTHTAOIMNX», «HepBHas cucTema yemoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, pPAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, HIJIOKOXHUX, >KUBBIC
SK3EMIUIAPhl KOMHATHBIX pACTEHUHl, repOdapuu pacTeHHl pPa3HBIX OTIENOB, BIIAXKHBIC MpenapaTsl
KUBOTHBIX, CKEJIETHI IMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeIoBeKa,
o0opynoBaHue JUIsl JEMOHCTpAlMM MOYBEHHOTO U BO3AYIIHOTO MHTAHUA PACTEHUM, pacCIICIICHUS
KpaxMana M O€lKOB Toja JAeicTBUEM (epMEeHTOB, 00OpYyIOBaHWE [UIS JAEMOHCTPALMU OIBITOB IO
M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHM3Ma JIbIXaTeJIbHBIX ABWXEHUH, MOJEIN TOJIOBHOIO
MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHue TkaHel pacTeHU».

JlabopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTaHU3MOB

@opmbl pa3MHOXKEHUS OPraHU3MOB: Oecroiioe (BKJIIOYAs BEreTaTUBHOE) W MOJIOBOe. Buabl
0ecro10ro pa3sMHOXKEHUS: TOYKOBAaHUE, CIIOPYJIALNS, (hparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pasmuHoxenue. IlonoBeie kneTku, wim ramersl. Meio3. Ctagun meiosa. IloBenenue
xpoMocoM B Meno3se. KpoccuHrosep. buosmornueckuil CMbICI Melo3a U MOJ0BOT0 Ipouecca. Melos u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpimieBoe paszputue. I'ameroreHe3 y >kuBOTHBIX. [lonoBble xene3bl. OOpa3oBaHHE U
pa3BUTHE NOJIOBBIX KJIeTOK. CriepmaToreHes u oorenes3. CTpOeHHE MOJIOBBIX KIETOK.

OmnogoTBopeHre U 3MOpHOHAIbHOE pa3BUTHE JKUBOTHBIX. CrHocoObl OIJIOJOTBOPEHHUS:
Hapy»xHoe, BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — Hayka O pa3BUTHU
opranu3mMoB. Mopgoeenez — o0na u3 enaguvix npoonem smopuonoeuu. Koumyenyus mopghocenos u
mooenu mopgoeeneza. Ctaguu >MOpUOreHe3a KUBOTHBIX (Ha mpumepe JsarymkH). Jpobnenne. Tumnsl
npobneHusi. /Jemepmunuposannoe u HedepMuHuposanHoe opodOnenue. bnacmyna, munvl Onacmyi.
OcoGenHocty ApoOIEHUS MIEKONUTAIOMINX. 3apOAbIIIEeBbIe JIUCTKH (racTpyssaius). 3aKiajka OpraHoB
W TKaHell U3 3apoJblIIEBbIX JHCTKOB. B3auMHOe BiMsSHHE YacTed pa3BUBAIOILIETOCS 3apojibliia
(aMOpHoOHanbHAsT MHAYKLHKA). 3aKiajika IUIaHa CTPOEHHUS JKMBOTHOTO KakK pe3yibTaT HepapXUUYeCKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha SMOpHOHATBHOE Pa3BUTHE PAa3IMUHBIX (AKTOPOB OKpYKaromei
Cpelbl.

Poct u pazButne xuBOTHBIX. [locToMOpuoHanbHEIN mepuoa. [IpsMoe W HempsMoe pa3BHUTHE.
Pa3Butne ¢ meramopo3oM y 0ecrio3BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. brosnornueckoe 3HaueHue



MPSIMOTO U HEMPSIMOTO PAa3BUTHUSL, UX PACIIPOCTPAHEHHE B MpUpoe. TUIBI pocTa KUBOTHBIX. DAKTOPHI
pEeryyfluu pocTa >KUBOTHBIX U dYenoBeka. CTaiuu MOCTAIMOPHUOHAIBHOTO Pa3BUTUS y JKMUBOTHBIX U
yenoBeka. [lepuoapl onTOoreHesa yenoseka. CTapeHne U CMEpTh KaK OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['ameroputr m cropodur. Meiio3 B KU3HEHHOM ITUKIIC
pactenumii. OOpa3oBaHue criop B mpolecce Meio3a. ['ameroreHe3 y pacrenuid. OIUIOAOTBOpEHHE U
pa3BUTUE PACTUTENIbHBIX OPraHU3MOB. JIBOIIHOE OIUIOJIOTBOPEHHME Yy I[BETKOBBIX PACTEHHI.
OOpazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «BereratuBHoe pa3sMHOXKEHHE», «TUIBI 0Ecrosioro pa3MHOXKEHHS,
«Pa3MHOXeHUE XJIaMUJIOMOHANb», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXeHHEe Tuapb», «Menos3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsmoe u Henpsimoe pas3Butue», «Pa3zBuTHE MaANCKOro xyka», «Pa3BuTue capaHum,
«Pa3Butne narymku», «J/IBoilHOE OIUIOJOTBOPEHME Yy IBETKOBBIX pacTeHuil», «CTpOoeHHE CeMSH
OJIHOJOJIBHBIX U JIBYJOJIBHBIX pacTEHUN», «KU3HEHHBIN IIUKI MOPCKOM KanmycTb», «KU3HEHHBIA LUK
MXa», «/KM3HEHHBIN LUK NATOPOTHUKAY, «KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpEnapaThl SHIEKIETOK U CIHEPMaTO30HJIOB,
Mozeib «L{UKIT pa3BUTHS JISITYIIKI.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIPEIapaTaxy.

IIpakTnuyeckas paGora «BplsBIeHHE MPU3HAKOB CXOJCTBAa 3apOJbIIIEH I103BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

WcTopusi cTaHOBIIEHUS U Pa3BUTHUS T€HETUKM Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa, T.
Moprana. Ponbp oteuecTBeHHBIX yu€HBIX B pa3BuTuu renetuku. Paborst H. K. Kombuosa, H. U.
BaBunosa, A. H. benosepckoro, I'. JI. Kapmeuenko, FO. A. ®ummmuyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE TOHATUS M CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE T€HBI,
aNbTEPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PELIECCUBHBIM MPU3HAK, TOMO3MI0OTa, T'E€TEPO3UTrO0Ta,
yucTas JWHUS, THOpUIbI, TeHOTur, (geHorun. OCHOBHBIE METO/ABl T€HETUKHU: TUOPHUIOJOTUYECKUM,
LUTOJOTUYECKUN, MOJIEKYIIPHO-T€HETUUECKHI.

JdemMoHcTpauuu

[Hoptpersr: I'. Mennens, I'. ne ®@pu3, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpEIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TeHETHUECKUX UCCICOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHnaens — 3akoH eAMHOOOpa3us THUOPHIOB
nepBoro mnokoneHus. llpaBuino agomuHupoBaHus. BTopoil 3akoH MeHIenss — 3aKOH pacUICTUICHHs
npu3HakoB. LluTonoruueckne 0OCHOBbI MOHOTHOPUIHOTO CKpelIBaHus. [ unore3a 4ucTOThl raMer.

AHanusupyrolee ckpemuBanue. I[IpomexxyTouHblld XapakTep HacieaoBaHus. Pacmiernienue
MIPU3HAKOB TP HETIOJTHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpemmBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUSI.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrenyieHHOe Hacjel0BaHUEe I'eHOB,
HapylIEHNE CLUEIIJIEHUS MEKy T€HaMHd. XPOMOCOMHAasl TEOPHS HACJIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHW3M OIpeAeNieHus] IMoia. AyTOCOMBI M IOJIOBbBIE
XpOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHbid no. ['eHeTndeckas CTPyKTypa MOJIOBBIX XPOMOCOM.
HacnepgoBanue npu3HakoB, CHEMJIEHHBIX C MTOJIOM.

l'enotunn kak wenoctHass cucrema. IlmeldoTrponuss — MHOMKECTBEHHOE JCHCTBHE TIEHa.
MHoxecTBeHHbIN ajienu3M. B3aumojelicTBue HeaienbHbIX T'eHOB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonumepus.

I'eneTnyeckuii KOHTPOIIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKa, a TAaKKe (PU3HOJIOTHUECKUX
MPOIIECCOB, TOBEAEHUS W KOTHUTHUBHBIX (yHKIMi. ['eHeTHYeckne MexaHW3Mbl CHUMOHMOTEHE3a,



MEXaHHU3MBbI B3aMMOJICHCTBHSI «XO3SUH — MapPa3uT» U «XO3SIMH — MUKPOOHOM». [ eHeTHYeCKue acreKThl
KOHTPOJISI U M3MEHEHHUS HACJIeICTBEHHOW MH(OpMaIlMU B TOKOJIEHUSIX KIETOK U OpPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuuper u cxemsl: «llepBelii M BTOpOl 3akoHBl Mennens», «Tperuil 3akoH MeHaensy,
«AHanu3upymwollee ckpemmBanue», «HemnonHoe npomuHupoBaHue», «CLEIUIEHHOE HaCIeI0BAHUE
NpU3HAKOB y Jnpo3odunsl», «['eHernka moma», «Kapuorum uenoBeka», «Kapuotum 1po30dhuisi»,
«Kapuorun nruis», « MHOKECTBEHHBIN aJlienn3M», «B3anMoaeicTBre reHoBy.

OO6opynoBanue: Mojenb s JEMOHCTPALMM 3aKOHOB €IWHOOOpasust THOPUIOB MEPBOTO
IIOKOJIEHUS M pAacIICIUIEHWs MPU3HAKOB, MOJENIb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEA0BAHUA IIPU3HAKOB, MOJENb JUI JEMOHCTPALMM CUCIUICHHOIO HAcCJIEIOBAaHUs IIPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/po3zodunar.

IpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO  CKpCIIMBAHHUS Y
TPO30(UITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToOB JTUTHOPHUIHOTO CKPEITUBAHUS Y APO30PUITBDY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHoTumna u cpeasl pu GopMupoBaHud GeHoTura. I3MEHINBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIC MpPU3HAKKM. BHIBI W3MEHUMBOCTU: HEHACJIECICTBEHHAs U
HACJIEACTBEHHA.

Monudukanronnass u3MeHYMBOCTh. Ponb cpensl B GopmupoBaHMM  MOAU(PUKAIMOHHON
n3MeHuuBoctd. Hopma peaknuu npusHaka. Bapuanuonsblil psin ¥ BapuauuoHHas kpuas (B.
Noranucen). CoiicTBa MO (PUKAITIOHHON U3MEHUYUBOCTH.

l'enotunuueckass  U3MEeHUHMBOCTh. CBOICTBA  TCHOTUIMYECKOW  M3MEHYMBOCTH.  Busbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT HM3MEHYMBOCTh. MeH03 M TIOJIOBOM Mpomecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTH. Pojb KOMOMHATHBHON W3MEHYMBOCTU B CO3/IaHUM TE€HETHYECKOTO pPa3sHOOOpasus B
Ipezeax OJHOro BUA.

MytanmonHass U3MEHYMBOCTb. BUIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE
Y UHIYLHUPOBAHHBIE MyTAllMU. SIepHbIe U UTOIUIa3MaTHYeckue MyTanuu. CoMaTHuyecKue U MOJIOBbIE
MyTaiuu. IlpuuvHBl BO3HUKHOBEHUsT MyTanuil. MyTareHsl ¥ HMX BIHSHHUE HAa OPraHU3MBIL.
3aKOHOMEPHOCTH MYTALlMOHHOI'O Ipoliecca. 3aKOH TOMOJOIMYECKHX psIOB B HAcIEACTBEHHOMN
n3menuuBoctu (H.W. BaBunos). BHesnepHas H'3MEHYMBOCTh U HACTIEACTBEHHOCTD.

Onucenemuxa u INULEHOMUKA, PONb  INUSEHEMUYECKUX (HAKmopos 6 HACIe008aHUU U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpauuu

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

Tabmuupt u  cxembl: «Buasl u3MeHUHBOCTHY», «MoaudukanuoHHas HU3MEHYHBOCTHY,
«KoMOuHaTHBHAs W3MEHUYUBOCTHY, «Melo3», «OmiaogorBopenue», «['eHernueckue 3a0oseBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBaHue: >KMBbIE U TepOapHble OK3EMIUIAPhl KOMHATHBIX PAcCTeHHM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopuas padora «/ccnenoBaHne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONW W3MEHUYHUBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytauu y Apo30puiibl (Ha TOTOBBIX MHKPOIPETapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun udenoBeka. MexayHapo/Has mporpamMmma HUCCIEIOBAaHMS I€HOMa 4elnoBeka. MeTojbl
M3y4YeHUs TCHETHKHU YeJIOBEKa: TeHEAIOTMUECKUi, OJM3HEIOBIN, IIMTOTCHETHUECKUH, TTOMYISIIMOHHO-
CTATUCTUYECKUI, MOJIEKYJISIpHO-TeHeTHUeCKui. COBpEMEHHOE ONpeiesieHne TeHOTUIA: TOJIHOTEHOMHOE
CEKBEHHpPOBaHUE, TCHOTHUNHpOBaHHE, B TOM uyucie ¢ nomombto [I[[P-ananuza. HacneactBenHbie
3a0oneBaHus 4enoBeka. [ 'eHHbIE M XPOMOCOMHBIE OOJE€3HU 4YeNoBeKa. boJie3HW ¢ HacIeICTBEHHOMN
MPEAPACIIONOKEHHOCTRI0. 3HAUYE€HWE MEIMIIMHCKONW TEHETUKH B TPEJOTBPAIICHUH € JICUCHUH
TeHETUYECKUX 3a00JIeBaHUi YeIoBeka. MenKo-TeHeTUYecKoe KOHCYIbTUpoBaHue. CTBOJIOBBIE KIETKU.
[TonsiTHE «TEHETHYECKOTO Tpy3a». DTHYECKHE AaCIEKThl HMCCIEJOBAaHWUN B O0JACTH pPEIaKTHPOBAHUS
r€HOMa U CTBOJIOBBIX KJIETOK.



I'enernyeckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH 4YeNOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYyKarouleil cpenpl. ['eHeTHueckas mpenpacioNokKEeHHOCTh YEI0BEKa K
MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuubt u cxembl: «Kapuorun uyenoBeka», «MeTOabl H3Y4YEHUSI TEHETUKU YEJIOBEKay,
«["enernueckue 3a00JeBaHUS YETOBEKA.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOM.

Tema 15. Cesiekniusi Opranu3MoB

JloMecTukanus U cenekuus. 3apoxkaeHue celnekuuu u qomectukaunu. Yuenue H. 1. BaBunosa o
[lenTpax mpoOUCXOXKACHUS U MHOrooOpasus KyJabTYypHBIX pacTeHui. Posib cenekiuu B cO3JaHuU COPTOB
pacTeHud U 1OpoJx SKUBOTHBIX. CoOpT, MOpoja, IITaMM. 3aKOH TOMOJIOTHYECKHUX pSAIOB B
HacjeAcTBeHHOM n3MeHunBocty H. M. BaBuiioBa, ero 3HadueHue Jj1s CEIEKIIMOHHON paboTHI.

MeToabl ceneKIMOHHOM paboThl. ICKyCCTBEHHBIH OTOOpP: MAaCCOBBIM M MHIUBUAYATbHBINA. JTaIbl
KOMOMHAIIMOHHOM cenekuuu. VchplTaHue Mnpous3BoauTENeld MO MOTOMCTBY. OTOOp IO TeHOTHUIy C
MTOMOIIBIO OIIEHKH (PEHOTHUIIA IIOTOMCTBA U OTOOP M0 TEHOTUITY ¢ oMokl ananu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOM paboThl. PanuanoHHbI 1 XMMUYECKUN
MyTareHe3 KaK HCTOYHHK MYTAllid y KyJbTYypHBIX ()OpM OpraHm3MoB. VCroiib30BaHHE TE€HOMHOTO
penakTHpoBaHus M MeTonoB pekoMOumHaHTHBIX JIHK s monydenus ucxogHoro martepuana st
CEJICKIIUU.

[Tonydyenue monumnonnoB. BuyTpusumoBas rubpuauzanus. bin3kopoacTBEeHHOE CKpEIIMBAHUE,
unu uHOpuauHT. HepoacTBeHHOE CKpelMBaHUE, WM ayTOpuauHT. ['eTepo3uc W ero NpUYUHBL.
Hcnons3oBanue rerepo3uca B cenekuuud. OtmanénHas rubpunuzanusa. [Ipeogonenue Oecruiomus
MEXBUJIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3e1éHAsl pesoNoYUsLy.

CoxpaHeHHe UM U3y4yEHUE I'EHETUYECKHX PECYpCOB KYJIBTYPHBIX PACTEHHUUM M UX AUKUX POAUYEH
JUTSL CO3JIaHUs HOBBIX COPTOB U THOPHUJIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcami CenbCKOXO3SAUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX  YETIAX
VAYUUEHUS. CYUWeCmBYIOUUX U CO30AHUSI HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NePedo8blX udell U NepCneKmuU8HbIX MexHoN02Ul.

JdemMoHcTpauuu

[Hoptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesinenko, b. JI.
Acraypos, H. bopioyr, /1. K. bensies.

Tabmuiet u cxembl: «LIeHTPBI TPOUCXOKACHUS U MHOTOOOPa3usl KyIbTYPHBIX pacTEHUI», «3aKOH
TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHOM HW3MEHUMBOCTHY», «MeToapl cenekuun», «OTmanéHHas
rubpuanzanus», «MyTtareHes3».

JlabopaTopHasi padora «/I3yuyeHue COpPTOB KYNbTYPHBIX pPACTEHUH U TMOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUU PACTECHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypeust «OCHOBHBIE METOABI M JIOCTHKEHHUS CEJNEKIIMM PACTeHHHl M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBI y4acTOK, B TEIUIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUA M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, WCMOJb3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE W TKAHEBHIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauimoHHas OMOTEXHOJIOTHS: XJIEOOIMEUYeHHEe, MONydyeHUe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOHoIOTHIECKHit CHHTE3. OOBEKTHI

MHUKPOOHOIOTHYECKUX TeXHONOoTrui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

CoznaHue TEXHOJIOTUA U MHCTPYMEHTOB IEJICHAIIPABICHHOTO M3MEHEHUS U KOHCTPYHPOBAHMUS
TE€HOMOB C LEJIbI0 IIOJyYEHHUS OPraHU3MOB M UX KOMIIOHEHTOB, COAEPXKALUX HE BCTPEYAIOIIMECS B
pUPOie OMOCUHTETHUECKHE MTYTH.

Knerounas wuHxeHepuss. Meronbl KyJbTypbl KJIETOK M TKAaHEW pacTeHUH U KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuau3aius 1 coMaTu4eckuii smopuorenes. Vcnonb3oBaHue ramjaiou1oB
B CEIECKUUM PAaCTeHUU. [lonyueHue MOHOKNOHANbHbIX anmumen. Mcnonb3oeanue MOHOKIOHANbHBIX U
NONUKNOHANbHBLIX — anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKIus
AWLIEKJIETOK W KIOHMPOBAaHWE JKMBOTHBIX. MeTO TpaHCIUIaHTaUMU SAEp KIETOK. 1exHonocuu



0300pO6aeHUsA,  KYTbMUSUPOBAHUS U  MUKDPOKIOHANbHO20 PA3SMHONCEHUSl  CeNbCKOXO3AUCTNGEHHBIX
Kybmyp.

XpoMOCOMHAasi M TeHHas WHXKEHEpUs. VICKYyCCTBEHHBIM CHUHTE3 I'€Ha M KOHCTPYMPOBAHHE
pekomOuHanTHbIX JIHK. Coszdanue mpanceennvix opeanuzmog. JIOCTHKEHUS U TIEPCIIEKTHUBHI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE M STHUECKUE MPOOIIEMbI TEHHOW MH)KEHEPUH.

Menunuackue OuorexHosioru. I[loctrenomuas tuudpoBas wmemununa. [ILP-aumarnoctuka.
MeTabo0sIOMHBIN aHaNK3, TEHOLEHTPUYECKUN aHAIN3 MPOTEOMa YEeJIOBEKa /I OLICHKU COCTOSIHUS €ro
310poBbs. lcrnonp3oBaHMe CTBOJIOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-Ououmxenepus amns
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUICKCHBIX TKaHEH
COYETAHMEM TEXHOJIOTUH TpEXMepHOro OuompuHTHHTa U ckadoiauHra Ui peleHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Cozanue BEKTOPHBIX BakKLUMH C Ielbl0 o0ecreueHuss KOMOWHUPOBAHHOM 3alIUTHI  OT
Bo30yauteneii OPBU, ycraHoBieHHEe MOJNEKYISAPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMacHbIE 3a00IeBaHUS YeJIOBEeKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «lcnonap30BaHMEe MUKPOOPraHU3MOB B MPOMBIIUIEHHOM MPOU3BOACTBEY,
«Knerounas uHxxeHepus», «I 'eHHas UHKEHEPUS».

JlabopaTopnas pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

I[pakTuyeckasi padora «[lonydeHne MOJIOYHOKUCITBIX TIPOTYKTOBY.

Jdkcekypeusi «bHOTEXHONOTHS — BaKHeWIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue u pa3BUTHe 3BOJIONHOHHBIX NPeACTABJCHNNH B 0M0JI0THHI

OpomonmonHas teopus Y. JlapeuHa. IIpennocsiiku BO3HMKHOBEHMs JapBuUHU3MA. JKu3Hb U
Hay4Has nearenbHocTh Y. /lapBuHa.

JIBIKy1Me Ccuiibl 3BOIONMM BUAOB 1o Y. /lapBuHY (BBICOKAas MHTEHCHBHOCTb PAa3MHOXKEHUS
OpraHM3MOB, HAacJE€ACTBEHHAas W3MEHYMBOCTb, Oopp0da 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnueckoil teopun spomtouuu (CTO). HeifrpanbHas Teopus 3BOIIOLUU.
CoBpeMeHHass 3BOJIIOLIMOHHAS OHONOTrUsA. 3HAYEHHWE OHBOJIOLUOHHOW TeopuH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpanuu

[Moptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepukos, U. U. llImansraysen, [Ix. Xonzaeitn, J. K. benses.

Tabmuis! u cxemsl: «Cucrema xuoit mpupossl (1o K. Jlunuero)», «JlecTHuna KuUBBIX CyIECTB
(mo Jlamapky)», «MexaHu3sM (OpMUPOBaHUS HPUCHOCOOIEHUH Yy pacTeHU U JKUBOTHBIX (11O
Jlamapky)», «Kapra-cxema mapmpyra nytemectBus Y. lapsunay, «Haxonku Y. JlapBuna», «Dopmbl
60pb0bI 3a cymiectBoBaHue», «llopoasl romy6ei», «MHOroobpasue KylbTypHBIX (OPM KamyCThI»,
«[Topoasl momamrHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (1o Y. [lapBuny)», «Cxema
COOTHOLIEHHUS JBWXKYIIMX CHJI OBOMIONUN», «OCHOBHBIE IIOJIOKEHHUS CHHTETUYECKOM TEOPHUH
SBOJTIOLIUH.

Tema 2. MukposBosonust 4 eé pe3yibTaThl

[Momynsimust kak 2yeMeHTapHas eAuHuna HBoiouud. CoOBpeMEHHbIE METONbl  OLEHKHU
TEHETHYECKOro pa3HoOOpasusi M CTPYKTYpbl momynsauuid. M3meHenue reHodoHIa MOMYISALHMU Kak
3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH reHeThuyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble  (akTOpbl  (ABWXKYIIME  CHJIBI)  3BOJIOUMH. MYyTallMOHHBIM  mpoliecc.
KombOunatuBHast maMeHunBocTh. Jlpelid reHoB — ciydailHble HEHANpaBlIEHHbIE H3MEHEHHUS 4acTOT
atenei B momymauusax. Oddekt ocHoBatens. Ipgexm oOymuirounoeo eoprviwka. CHudiceHue
2EHEMUYeCKo20 pasHooOpasus: npuyunvl u cieocmeus. Ilpossnenue s¢gexma Opeiigha cenos 6
oonvwux u  manelx  nonyaayusx.  Mwurpamun.  M3omsauMs  momyssiuuMid: - reorpaduyeckas
(mpocTpaHCTBEHHas), Orojgoruueckast (penpoayKTUBHAS).



EcrectBennblii oT00p — Hampasisonmii gakrop sBomonud. @opMbel €CTECTBEHHOTO 0TOOpA:
JBIDKYIIAMA, CTAOMIM3UPYIONINK, pa3peiBatomuid (au3pyntuBHbIi). [TooBoit or6op. Bo3HukHOBEHME 1
HBOJIIOIMS COLIMATIBHOTO MOBEICHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yiabTaT  MHKpPOABOJIOLMU. Bo3HHKHOBeHHE
npUcrocoOJIeHni y opranu3mMoB. ApoMop¢o3sl H uaMoanantanuu. [IpuMepsl NpUCTIOCOOIEHHUH Yy
OpPraHU3MOB: Mop(oioruyeckue, ¢busnonoruyeckue, OMOXHMHYECKUE, MOBE/ICHYECKUE.
OTHOCUTENBHOCT NPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u ctpyktypa. BunooOpa3oBanue kak pe3ylbTaT MUKpO3BoOJonud. M3omnsuus
— Ko4yeBod (aktop BupooOpazoBanus. Ilytm u cmocoObl BHIOOOpA30BaHMA: aAJIONATPUUECKOE
(reorpaduueckoe),  cUMIaTpu4eckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (ITOJIMIUIOWIU3AIINS,
ruOpuau3anys). JmurenbHOCTh YBOTIOIMOHHBIX POIIECCOB.

Mexanu3zmbl (HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Poub 3BOMIONIMOHHON OMONOTHH B pa3paOb0TKe HAYYHBIX METOJOB COXPaHEHUs OMOpa3HOOOpasusl.
MuKpo3BOIIONHS U KOIBOIIOIUS MApa3UTOB U UX X035€B. MexaHn3mbl ((OPMUPOBAHUS YCTOMYMBOCTU K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmumpel u cxembl: «MyTalMOHHAas HW3MEHUYUBOCTHY», «llomynslMOHHAsT CTPYKTypa BHIa»,
«CxeMa nposiBieHMsI 3akoHa Xapau—BaitHOepra», «/IBmxyiue cuibl 3BOJTIOLUNY, «IKOJOTHYECKast
M3OJISIMS TTOMYJSIIUI ceBaHCKOM Qopenny, «['eorpaduueckas U30MAIUS TUCTBEHHUIBI CUOUPCKON U
JMCTBEHHUIIBI JaypcKoity, «llomynsuoHHbBIE BOJHBI YHCICHHOCTH XHUIIHUKOB U JKepTB», «Cxema
NEHCTBUSL €CTECTBEHHOro 0TOopa», «®DopMbl OOprOBI 3a cymiecTBoBaHHE», «MHIyCTpUANbHBIN
MEJIAHU3M», «Kussie HCKOIIaeMbIe», «[ToxpoBuTENTHCTBEHHAS OKpacka KUBOTHBIXY,
«[Ipenynpexaaromias oKpacka >KMBOTHBIX», «Dusmnonorudeckue agantanuny», «lIpucrnocobieHHOCTb
OpPraHu3MOB M €€ OTHOCUTENbHOCTHY, «Kputepuu Buma», «Buabl-aBoiHUKN», «CTpyKTypa BUAa B
npupoae», «Crnocobbl BuaoobOpazoBaHus», «l'eorpaduueckoe BHuIO0Opa3oBaHHE TPEX BHUIIOB
JaHJBIIIEH», «DKOJOTHMYECKOEe BUI000pa3oBaHWE BHJIOB CUHUI», «llomummonasl pacTeHuin,
«KamyctHo-peneunbiii THOPHIY.

O6opynoBanue: repbapun pacTeHUM, KOJJICKIIMM HAaCEKOMBIX, Yydela MNTHI[ U 3BEper ¢
IpPUMEPaMHU Pa3INYHBIX MPUCIIOCOOJIEHUH, dydena NTUL] U 3Bepeil pa3HbIX BUJOB, repObapuu pacTeHui
OJIM3KUX BUJIOB, 00pa30BaBUINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlaGopaTopHas padora «BpIsiBIIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTtopnas  pabGora  «lIpucmocoOienusi  OpraHU3MOB M HX  OTHOCHTEJIbHAs
1[e71eCO00Pa3HOCTDY.

JlabopaTopnasi pabora «CpaBHEHUE BUI0B [0 MOP(POJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpossosonust 4 €€ pe3yJbTaThl

MeToapl u3ydeHUss MakpoldBoJtOLMU. [lameoHTONOrHMYecKne MEeTOAbl H3Y4YEHMsI HBOJIIOLUU.
ITepexoanbie GopMbl U GUIIOreHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaguueckue meroasl uzyueHus sBoitouuu. CpaBHeHHe (GuIopbl U (payHbl MaTEPUKOB U
octpoBoB. buoreorpagudeckue odnactu 3emau. Bunbl-5HIEMUKN U PETUKTHL.

OMOpPHONIOTHYECKHE U CPaBHUTEIBHO-MOP(POJOTUYECKUE METOJbl U3YYEHHUS HBOJIIOLHUU.
['eHeTHuecKkue MEXaHU3Mbl SBOJIIOLIMM OHTOT€HE3a U TOSBJIECHUS HBOJIOLMOHHBIX HOBIIECTB.
['omosnornuHBle W aHAJOTHYHBIE OpraHbl. PyIuMeHTapHbIE OpraHbl W aTaBU3MBL MOIJIEKYISPHO-
reHEeTHYeCKne, OMOXMMHYECKHE M MaTeMaTU4YeCKHe METOJbl M3YYeHHs HBOJIONHMH. [ OMOJIOTHYHBIE
reHbl. COBpeMEHHbIE METO bl TOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MYTALIUU U IBOJIOIUS TE€HOMOB.

O6mume 3akoHOMEPHOCTH (TIpaBWiIa) IBONIOIMU. [lpunyun cmenvt Gyuxkyui. HeobpatumocTtsb
HBOJIIOIMH. AanTUBHAs paguanus. HepaBHOMEPHOCTb TEMITOB 3BOIOIHH.

JdemMoHcTpanuu

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

Tabmuupr u cxeMbl: «DUIOTEHETUYECKHH PsJ JIOMIAIn», «APXEONTEepUKCy, «3BEepo3yoObie
amepsl», «Crerouedans», «PuHnopuTh», «CeMeHHbIe MAanoOpOTHUKW», «buoreorpadpuyeckue 30HBI
3emnny», «/peiip konTuHEHTOB», «Penuktbl», «HavanpHble cTaauu 3MOPHOHAIBLHOTO PAa3BUTHS
MO3BOHOYHBIX XHUBOTHBIX», «['OMOJIOTHYHBIE M AaHAJIOTUYHbIE OpPTraHbl», «PyIUMEHTBD», «ATaBU3MBIY,



«XpOMOCOMHBIE HA0OpHI YEJNOBEKAa W INHUMIIaH3e», «l JJaBHBIC HamMpaBIECHUS 3BOIIOIUNY, «OO0mIHe
3aKOHOMEPHOCTH HBOJIFOLIUN».

O6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKA HCKOIAEMbIX OCTAaTKOB OPTaHU3MOB, MYJISKHU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHe KU3HU HA 3eMiie

HayuHnble rumnoTe3sl mMpouCcXO0XIeHUs KU3HU Ha 3emiie. AOuoreHe3 u nancnepmus. JJoHaydHbie
MPEACTABICHUS O 3apOXKJICHUU KHU3HU (KpealmoHu3M). ['Mmore3a MOCTOSHHOIO CaMO3apOKICHUS
KU3HU U e€ onpoBepkeHue onbiTamu @. Peau, JI. Cnamnanuanu, JI. [Tactepa. [Ipoucxoxaenue xu3Hu
1 acTpOoOUOIIOTHSI.

OcHoBHblE 3Tambl HeopraHnuyeckoil sBomoonuu. Ilmanerapnas (reosiormueckas) 3SBOIOLUS.
XuMuueckasi dBONIONUSA. AOHMOTCHHBI CUHTE3 OPraHUYEeCKUX BellecTB u3 Heopranumdeckux. OmbiT C.
Munnepa u I'. KOpu. OOpa3zoBanue mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumorteza A. .
Omnapuna, rumote3a nepsuyHoro OymboHa Jk. XonzgeiiHa, reHeruyeckas rumnoresa I. Mémrepa.
Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'unbepra. ®opmupoBanue MeMOpaH U BO3SHUKHOBEHHUE
MPOTOKJIETKHU.

Hcropus 3emun u MeToasl €€ uzyueHus. Mckonaemble oprannyeckue octatku. ['eoxpoHonorus u
e€ meroapl. OTHOCUTENIbHAS U a0COTIOTHASI TEOXPOHOJIOTHS. [ €0XpOHOIOTHYecKas MIKajaa: 30HBI, dPHI,
MIEPUO/IbI, STOXH.

Hauanenabie sTanbel opraHnydeckod sBosouuu. [losBiaeHHE W 3BOMIOLMS TEPBBIX KIETOK.
OBosnonus Metabonuzma. BosHukHOBeHHE MepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OUOTUIEHKH
Kak aHajor nepBbix Ha 3emiie cooOuiecTB. CtpomaTonuTsl. [IpokapuoThl ¥ 3yKapuOTHI.

[Ipoucxoxaenne »Hykapuor (cumOuOreHe3). DOBOJIOLMOHHOE MPOHCXOXKIEHHE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHWE OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3TaIlbl 3BOJIONUU BBICIINX pacTeHuid. OcHOBHBIE apomMopdo3bl pacTeHHid. BbIxoj
pacteHuil Ha cymy. llosiBneHue copoBBIX pacTeHUW M 3aBOE€BaHUE MMHU cylmid. CeMEHHbIE PACTEHHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUHU KUBOTHOrO Mupa. OcHOBHBIE apoMop(03bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX THIOB. [IepBbie XOpA0BHIe )KUBOTHBIC. JKU3HB
B BOJe. OBOJIONUS TMO3BOHOYHBIX. [Ipomcxoxnenue ampubuii u pentunmii. I[lpoucxoxneHue
Miekonurammx #u nTull. [lpuxHnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue >xu3HM Ha 3emiie MO ’paM M TEpUOJAM: apXeil, MPOTEepOo30M, Manaeo30i, Me3030M,
KaifHO30#. OOmas XapakTepuCTHKa KiIUMaTa M TeoJIOTUYecKuX mporeccoB. [losiBneHune u paciser
XapaKTEePHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €ro YCIOBHS M BIMSHUE Ha Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — SKOJIOTUYECKHE KPU3HUCHI MPONUIOro. I[puunHbl U Cie1cTBUS MacCOBBIX
BbIMUpaHuil. CoOBpeMEHHBIH 53KOJOTMYECKHI Kpu3uc, ero ocobeHHocTH. IIpobiema coxpaHeHMs
O6uropa3zHooOpasus Ha 3emIie.

CoBpeMeHHasi CHUCTEMa OpraHU4ecKoro wwupa. I[IpuHIUOB KiIaccuUKAIMM OPTaHU3MOB.
OcCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: @. Pemu, JI. Cnamnanuanm, JI. Ilactep, M. M. MeunukoB, A. WU. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombiTa ®@. Pemnm», «Cxema ombita JI. Tlactepa mo wu3ydeHHIO
camo3apoxaeHus ku3Hu», «Cxema ombita C. Munmepa, I'. Opm», «Otanel HeopraHudeckou
sBONMIOLUNY, «['eoxpoHonoruueckas mkanay, «HavganbHble 3Tanbl OpraHU4YecKoil BomoIUnY, «Cxema
o0pa3oBaHHs 2YKapuOT MyTéM cuMOMoreHesa», «Cucrema KHUBOM Tpupoabl», «CTpoeHue BUpYCay,
«Apomopdo3sl pacTeHuil», «PuHHOPUTB), «OTHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOYHbBIE
BoJiopociny, «Mxu», «IlanopoTHukn», «I'oJoceMeHHbIe pacTeHus», «Opranbl IBETKOBBIX PACTCHUIN»,
«CxemMa  pa3BUTHUA  JKMBOTHOrO  Mupa»,  «Apomopho3bl  KHBOTHBIX»,  «lIpocteitmmey,
«Kumeunononoctueie», «llmockue uepBu», «YUnenucrtonorue», «PbuiObI», «3€MHOBOIIHBIEY,
«IIpecmbikaromuecs», «lItunupy, «Mnuekonuratomuey, «Pa3BuTtue KU3HM B apXEUCKOW 3pey,
«Pa3BuTHE KU3HU B IIPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HU B MAJIIEO30MCKON 3pey, «Pa3BUTHE )KU3HU
B M€3030MCKOM 3pey, «Pa3BuTHE )XU3HU B KallHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTo
MHPAY.



ObopynoBanue: repOoapuul pPaCTEHUH pPA3TUYHBIX OTHENOB, KOJUICKIMM HACEKOMBIX, BIAXKHBIC
mpenapaThl >KUBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKLIUHM WIJIOKOXKUX, CKEJIEeThl IMO3BOHOYHBIX
KUBOTHBIX, yyuyeia NTUL U 3BepeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas saGoparopHas padora «MojaenupoBanue onbiToB Muiepa—tOpu 1o u3yueHuto
aOMOTreHHOr0 CMHTE3a OPraHu4YeCKUX COeIMHEHUI B MepBUYHON aTMochepey.

JlabopaTopHasi padora «/3ydyeHue u onyucaHne UCKOIAEMbIX OCTaTKOB JIPEBHUX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydyeHne 0cCOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEICTABIEHUH O TPOUCXOXKIECHUU UEIOBEKa. Pelnuruo3Hele BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO yeloBeKa C KMBOTHBIMU. CHUCTeMaTH4YecKOe MOJIoKeHHe uesoBeka. CBHAETENbCTBA
CXOJICTBA YEJIOBEKa C KMBOTHBIMHU: CPAaBHUTEIBHO-MOP(OIOruYecKre, SMOPHOIOTHIECKUe, (pU3ronoro-
ouoxumuueckue, mnoseaeHueckue. OTIUYMs YelloBeKa OT >KUBOTHBIX. [IpAMOXOKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAIBHON CUCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpoONOreHes3a: OMONIOTHYECKHe, coluanbHble. COOTHOIICHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaAWM aHTpomoreHesa. PanHue dYenoBexkooOpasHbie 00€3bsHBI (MPOKOHCYNBI) U
paHHKE TIOHTH/IBI — OOIIHE MPEIKN YeTI0BEKOOOPA3HBIX 00€3bsH U JI0/ICH. ABCTPAJIONUTEKH — IBYHOTHE
npenku Jojael. UenoBek yMmenblid, epBble U3TOTOBICHUS OPYIUil TpyAa. YenoBek NMpSMOXOISIINA U
NEepPBBIA  BBIXOA JIOAeH 3a mpenensl Adpuku. YemoBek reWaensOeprckuii — oOmMHA MpesoK
HEaHJEePTAIbCKOrO0 YeJOBeKa W YeloBeKa pPa3syMHOro. YenoBek HeaHIEPTaIbCKUN Kak BHJ JIOJEH
XOJIOMHOTO KiIMMaTta. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JIEHHCOBCKUN YENIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u naneoreHoMHUKa.

OBONIOIMS  COBPEMEHHOr0 4ejoBeKa. EcTecTBeHHbII 0TOOp B MONYyJISALUSAX 4YEJIOBEKa.
Myrtannonsusiii npouecc u noiaumopdusm. llomynsiuoHHbIE BOMHBI, Apeld TeHOB, MuUrpanus u
«3¢(heKT 0OCHOBATEINS» B MOMYIALUIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacsl. [lonstue o pace. bonbiume pacel: eBporeonHast (eBpasuiickas), aBcTpano-
HerpouiHas (9KBaTopuajbHas), MOHTOJOUHAs (a3uaTcKo-aMepuKaHcKas). Bpems u mytu pacceneHus
4yeloBeKka Mo IuiaHeTe. EnMHCTBO uwenoBedeckux pac. HaydHass HECOCTOSATENBHOCTH pacHu3Ma.
[Tpucnoco0aeHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpYXKaroiien cpenbl. Biausinue reorpaduyueckoit
cpeab! 1 Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

Me:xIucUuIIMHAPHBIE METO/IBI B GU3NYECKON (OMONIOrMuecKoii) aHTPOMOIOTMH. DBOITIOIIMOHHAS
AQHTPOIIOJIOTUSI M TAJEOAHTPOIIOJIOTUs YEJIOBEUECKUX MNOonyasiuuid. buoconuanbHble HccaeqoBaHUs
MpUpO/bI uenoBeka. McciaenoBanue K03BOIIOUN OMOJIIOTMYECKOT0 U COLIMAIBHOTO B UETIOBEKE.

JdemoncTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Poruncknii, M. M. I'epacumos.

Tabmumet  u cxembl:  «MeToasl  aHTpomojorum»,  «['OJMOBHOM  MO3r  YeloBEKay,
«UYenoBekooOpa3Hbie 00€3bIHBI», «CKEJIET YeIOBEKa U CKEJIET MUMITaH3e», «PyIuMEHThI U aTaBU3MBbI»,
«/IBMKyIIIME CUITBI aHTPONOTEHE3a», «IBOJIIOIIMOHHOE JPEBO YETOBEKA», «ABCTPATIONUTEK», «HemoBek
yMeJbiiy, «HemoBek nmpAMoXoaaiuniiy, «JlenncoBckuil yenopek» «Heanaepranbipy, «KpomMaHbOHIIBDY,
«IIpenku yenoBekay, «ITanbl 3BOJIOLNH YEIOBEKa», «Pachl uenoBekay.

O6opynoBaHue: MyJsSKM OKAMEHEJIOCTeH, MpeIMETOB MaTepHalbHOM KYIbTYpbl MPEAKOB
qyenoBeka, penpoaykuuu (dororpadun) KapTuH ¢ MHUGPOIOTUYECKUMHU U OHONCHCKUMH CHOKETaMHU
MIPOMCXOXKACHUS YeloBeka, (oTorpaduu HaX0JOK HCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YelOoBeKa,
MOJIEJIb Yeperna 4YeloBeKa U ueperna MIMMIIaH3€, MOJIEb KUCTH YeJIOBeKa UM KHUCTH IIMMIIaH3€e, MOJIEIH
TOpca MPeIKOB YeIOBeKa.

JlaGopaTtopHas padora «/3ydueHue oCOOEHHOCTEH CTPOEHHUS CKelleTa 4YelOBEeKa, CBA3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTuyeckasi padora «/3yueHne sKOJIOTHYECKUX afanTaluil YeI0BEKay.

Tema 6. Jxosioruss — HayKa O B3aMMOOTHOLIEHHMAX OPraHM3MOB M HaJAOPraHM3MeHHBIX
CHUCTEM C OKPYKawILei cpeaoi



3apoxaeHue u pa3BUTHE dKonoruu B Tpynax A. ['ymbonbara, K. @. Pynse, H. A. Cesepuona, 3.
l'exxensa, A. Tencnu, B. H. CykauéBa. Pa3znmensl u 3amaun skosioruu. CBsi3b 3KOJOTUHM C JPYTUMH
HayKaMH.

Metoasl skonoruu. [loneBble HaOMOAEHMS. ODKCHEPUMEHTHI B OSKOJOTHH: TMPUPOIHBIE U
nabopaTtopuble. MoaenupoBaHHE B SKOJIOTMHA. MOHHUTOPUHI OKpYXAloIIed Cpenbl: JOKaJIbHBIH,
pPErMOHANIbHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUM /I 4elloBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHHE KaK OCHOBA
CBA3€H uyenoBedecTBa ¢ npupoaoid. DopmMupoBaHHE SKOJOTMYECKOM KYyJIbTYPbl M 3KOJOTMYECKOU
IPaMOTHOCTH HaceJIeHUS.

JdemoHcTpauuu

[optpetsr: A. I'ym6ombar, K. @. Pymee, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubt u cxembl: «Pazgensr sxonorun», «Metoasl sKojorum», «CxemMa MOHUTOpPUHIA
OKPY’KaIoILLEH CpeabD».

JlabopaTopHasi padora «/3ydeHre METO/10B IKOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmbl 4 cpea 00UTAHUSA

DKojoruveckre (GakTopbl W 3aKOHOMEPHOCTH WX JehcTBusA. Kiaccudukaius SKOIOTHYSCKHUX
dakTopoB: abuoTHueckue, OHOTHYECKHE, aHTpomoreHHnle. OOIIME 3aKOHOMEPHOCTH ACHCTBUS
skosornueckux ¢akropoB. IlpaBuno mmuaumyma (K. Hlnpenrens, lO. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akrtopel. CBeT Kak dKoJorndeckuid Qaxrtop. JeHCTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMYECKUE IPYIIbl PACTEHUM U )KUBOTHBIX 110 OTHOLUEHUIO K
cBeTy. CurHasibHas pojb cBeta. POTONEepruOIN3M.

Temmepatypa kak skojorumyeckuii ¢akrop. JlelictBue Temmeparypbl Ha OpraHU3MBL
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxnocTh kak sxonorudeckuii ¢akrop. [IprcnocoOnenust pacTeHuil K NOAACPKAHUIO BOJAHOTO
Oamanca. Kiaccupukamms pacTeHHid 1O OTHONICHHIO K Bojae. [IpHCIOCOONEeHHS JKUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.

Cpensl  oOuTaHWs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, TIIOYBEHHAs, TIIyOMHHAs
MOJIOYBEHHAs, BHYTpUOpPraHu3MeHHas. @DU3MKO-XMMHUYECKHMEe OCOOEHHOCTH Cpell OOWUTaHMs
opranu3moB. [IpucnocoOieHnst OpraHu3MoB K KU3HU B Pa3HBIX CPEAaXx.

buonornueckue putrmbl. BHemHne u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOAMYHBIE PHUTMBI.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HHU.

XKuznennsle popmbl opranu3moB. [TonsTHe 0 xu3HeHHOH dopme. KuzHeHHbIe POPMBI pacTeHUI:
JIepeBbsl, KyCTapHUKHU, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OAHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KHUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHMOHTHEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HHU.

buotnueckue daxropbl. Bumbl OMOTHYECKHMX B3aMMOJICHCTBUNA: KOHKYPEHIUS, XWUITHUYECTBO,
cumbuo3z u ero Qopmsel. [lapazutusm, koomepaius, MyTyaau3M, KOMMEHCaIu3M (KBapTHPaHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3aumopeiicTBus (Tommueckue, Qopuyeckue, Gdadpudeckue).
3HayeHne OMOTMYECKMX B3aMMOJEHCTBMH Ui CYIIECTBOBaHMS OpPraHU3MOB B Cpele OOWUTaHMS.
[IpyHIMI KOHKYPEHTHOT'O UCKITFOYEHHUS.

JdemoncTpanuu

Tabmuis! u cxembl: «Jkojorudeckue HakTopb», «CBETOBON CHEKTP», «IKOJIOTHUECKHUE TPYIIIIbI
KUBOTHBIX 0 OTHOIICHHUIO K CBETY», «TerIOKpOBHbBIE )KMBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY,
«DPU3HONOTHYECKHEe aJalTaluu >KUBOTHBIX», «Cpenbl oOuTaHUS OpraHu3moBy», «buonorumyeckue
putMbl», <«JKuzHeHHeie (opmbl pacteHuit», <« Ku3zHeHHbIE (OPMBI KHBOTHBIX», «IKOCHUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IJKOCHUCTEMA XBOMHOrO Jieca», «llemum nuranusy, «XHIIHAYECTBOY,
«[Tapazutuzmy», «Konkypenuus», «Cumomos», «KoMMmeHcanmmy.

Ob6opynoBanue: repOapu pacTeHU M >KUBOTHBIX, MPUCHOCOOJEHHBIX K BIUSHUIO Pa3IMYHBIX
HKOJIOTHYECKUX (PAaKTOPOB, repOapuyl CBETOITIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIUBBIX pPacTEHU,
CBETOJIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, repbdapuu U KOJUIEKIIHH
TEIUIONIFOOMBBIX, 3MMOCTOMKHX, MOpPO30YCTOHYMBBIX DPACTEHMH, uy4yelna NTHUIl U 3Bepei, repoapuu
pacTeHuii, OoTHocAIUXcAd K rurpoduraMm, kcepopuram, mMe30puUTaM, KOMHATHBIE PACTEHUS TAHHBIX
TPy, KOJJICKIIUU XUBOTHBIX, OOMTAIONMIMX B Pa3HBIX Cpelax, repOapuu M KOJUICKIIMHM PACTEeHUH U
KUBOTHBIX, 00JIaZJAIOIIMX YepTaMU MPHUCIOCOOJEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM KHU3HH,



repOapuu M KOJUICKIIMH PACTEHUH WM KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMU YKUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi pa6oTa «BrIsBIeHIE IPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTopHas padora «BrisiBieHNEe MPUCTIOCOOICHUI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHHUM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOILYJIS U

DKOJOTUYECKHE XapaKTEepUCTUKKU Tomyisiiuu. [lomymsiiust kak Owosnorudeckas cucrema. Poub
HEOJIHOPOAHOCTH cpelibl, (u3nYecKux OapbepoB U ocoOeHHOCTeH OHOJIOTUU BUAOB B (POPMHUPOBAHUU
MIPOCTPAHCTBEHHOM CTPYKTyphl mnomyiasiuuid. OCHOBHbIE TMOKa3aTeau MOMYJSIUUA: YUCICHHOCTD,
IJIOTHOCTh, BO3pacTHas U IOJIOBasi CTPYKTYpPa, POKAAEMOCTb, INPHUPOCT, TEMII pOCTa, CMEPTHOCTH,
MUTpaIusi.

Okosiornyeckass CTpykTypa nonyaauud. OLIeHKa YHCIEHHOCTH mnonyisauud. J[uHamuka
NOMYJSAUUA U €€ peryisinua. bUoTMYeCKHil NOoTeHUMal NonyJaiuuud. MoAenupoBaHUE IUHAMUKHA
nonyisauud. KpuBble pocta 4nciaeHHOCTH nonyisuuu. KpuBble BbDKMBaHUA. Peryisius 4ucieHHOCTH
MOMYJISIIIANA: PO (PAKTOPOB, 3aBUCANINX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTUYECKUE CTPATETHH
Bu0B (I- 1 K-cTparerun).

[TonsiTe 00 DJKOJNIOTMYECKOW HHIIEe BuUma. MecrooOutanne. MHOromMepHas MOJCIb
skosiornyeckor Humm Jxk.M. XarumHcona. Pasmepsl skonornueckor HulM. lloreHumanbHas wu
peann30BaHHAs HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BHAOB. Buabl M MX KU3HEHHbIE CTPAaTETHU.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MHIpaluil >KMBOTHBIX. BHOJOrMYecKre MHBA3UU UYKEPOIHBIX
BH/JIOB.

JdeMoHcTpamun

[Toprper: Ix. Y. XarunHCOH.

Tabmuiel M cxeMbl: «JKOJOTHYECKHE XapaKTePUCTHKU momynsuuny, «lIpocTpancTBeHHas
CTPYKTYypa MHOMyJsIun», «Bo3pacTtHbie mupamMuabl Homymisiun», «CKOpOCTh 3acelieHus MOBEPXHOCTH
3eMIIM pa3IMuYHbIMU OpraHu3Mammu», «Mojenb 3xonorudeckoit Humu Jx. 1. Xatunnconay.

ObopynoBanue: repbapun pacTeHU, KOJUICKIIUU )KUBOTHBIX.

JlaGopaTopnas pa6ora «[IpucmnocoOiaeHus ceMsH paCTeHU K paCCENEHUIO».

Tema 9. Jko0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CooOriecTBa opraHu3MoB. buoiieHo3 u ero ctpykTypa. CBsizu MeXay OpraHu3MaMu B OMOIIEHO3E.

Okocuctema Kak oTkpeitas cucrema (A. JIx. Tencnu). @yHkuoHanbHble OJ0KH OPraHW3MOB B
IKOCHCTEME: TPOIYIEHThl, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHu. Tpoduueckue mnenu u
cetu. Abuotnueckne 010Kku dKocucTeM. [1ouBbI U Wbl B 3KOCUCTeEMaX. KpyroBopoT BemecTB U MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNIl YKOCUCTeMbI. buomacca u npoaykius. DKoJIOTHUECKUE TUPaMUIbI YHUCET,
OMOMAacChl U DHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HanpapneHHbie
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIleccud. [IepBUYHBIE U BTOPHUHBIE CYKIIECCHH U MX MPUYHHBI.
AHTpoOTIOTeHHBIE BO3/CHCTBUS Ha cykieccuu. KnumakcHoe cooOmiecTBo. buopasHoobpasue u moaHora
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKOCucmeMmvl MOpell U OKeaHos.
DKkocucmemvl mynop, 1ecos, cmenetl, NyCMmbiHb.

AHTpPONIOT€HHBIE 9KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuns MEXIY
AHTPOIIOT€HHBIMH U MPUPOJTHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucteM. [opoxackas ¢mopa u ¢ayHa.
CuHaHTpomnu3alus TOpoAcKkoil ¢ayHbl. buonornueckoe U X03siCTBEHHOE 3HAYEHUE arpOdKOCHUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMS OCHOBHBIX B3aMMOJCHUCTBUI OPTaHU3MOB B dKOcUcTeMax. Posib
KackaoHo2o 3ggexma u 8ud08-30uduxamopos (Kiouevix 8ud08) 8 YHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc SHEpruM M BEIIECTB MEXAY CMEKHBIMH 3KOCHUCTEMaMHU. YCTOWYMBOCTH OpPraHU3MOB,
MOMYJISIIIMA ¥ SKOCUCTEM B YCIIOBHUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBHH.



Mexanusmvl 6030elicmsus 3a2pA3HeHUll pa3HbIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHSAX, OCHOBbI IKONOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT'€HHBIX 9KOCHCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmumper u cxembl: «CTpykrypa OuoLEHO3a», «IJKOCHCTEMa HIMPOKOJIHUCTBEHHOTO JIEcay,
«KocucTeMa XBOWHOTO Jiecay, «PYyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B 3KocucTeMey, «Kpyrosopor
BellecTB B dKocucteme», «llemu mutanus (mactOuinHasi, OETpUTHAs)», «IKoJormyeckas mupamuia
yucen», «IJKOJOTWYyecKas NHpamMuIa OuoMaccel», «IKOJIOTHYECKas MUpaMUIa  SHEPrHH»,
«O6pazoBanue Oonoran, «llepBuunas cykueccusi», «BoccTaHoBineHue Jeca IMoOcCiIe MOXKapay,
«JKocucteMa o03epa», «ArponeHos», «KpyroBopoT BemIECTB W IOTOK HSHEPIMH B arpoIEHO3EY,
«[Ipumeps! ypboskocucTem.

Ob6opynoBanue: repdapuy pacTeHHH, KOJJICKIIMA HACEKOMBIX, Yydela MTUIl U 3BepeH, repoapuu
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTtopHasi pa6ora «l3yueHue pa3HOOOpazWsi MEIKHUX ITOYBEHHBIX UJICHUCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX ).

JDKCeKypeusi «IKCKypcUsi B THUIHMYHBIN OuoreorneHo3 (B 1ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJI0JIbHBIN UM TOMMEHHBIN JIYyT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTeMa

buocdepa — obmiennanetapras o0onouka 3eMiH, TAe CYIIECTBYET WM CYIIECTBOBAJIA KHU3Hb.
PasButne npencrasienuit o omochepe B Tpyaax J. 3rocca. Yuenune B. M. BepHanckoro o 6uocepe.
Ob6nactu 6uocdeps! u e€ cocran. JXKuBoe BeuecTBo 6uochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheper. OcobenHoctn Omochepsl Kak TI00ATBHON
skocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemecTB U OMOreOXUMUYECKUE
LUKJIBI (YriiepoJia, a30Ta). PUTMUUHOCTD sBJIeHUH B Onocdepe.

3onanbHOCTh Ouocdepsl. Ilonarue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHJIpPA, XBOWHBIC Jieca,
CMEIIaHHbIE W IUPOKOIUCTBEHHBIC JIECa, CTEIH, CABAaHHBI, ITyCTHIHU, TPOIIMYECKHE JIECA, BEICOKOTOPBSI.
Knumat, pacTUTeNnbHBINH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa U (PYHKIUSI KUBBIX CHCTEM, OIlEHKA HUX PECYpCHOTO TMOTEeHIMaga M OuochepHbIX
byHKIHi.

JdemMoHcTpauuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriepoga B mpupone», «KpyroBopor kuciopona B mpupoae», «KpyroBopoT Boabl B NPHUPOJE»,
«OcHoBHBIE OMOMBI cymny, «Kaumatudyeckue mosca 3emnny, «TyHaapay, «Taitray, «CMenanHbIi Jecy,
«upokonucTBeHHbIH Jec», «Ctenby, «CaBaHHay, «[lycTbiHaY, «Tponuueckuii gecy.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawlas cpeaa

DKOJOTHYeCKHe KPU3UChl U UX NpU4YUHBL. BozneiicTBue udenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHMe BoOJHOW cpenbl. OXpaHa BOJHBIX PECYPCOB.
Paspymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiamMmara.

AHTpONOreHHOe BO3ACUCTBHE HAa PACTUTENBHBIA M >KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
XHUBOTHOTO MHUpa. OCHOBHBIE NMPUHIMITEI OXpaHbl Npuponabl. KpacHbie kHurH. Oco0o0 oXpaHsIeMbIe
npupoausie Tepputopun (OOIIT). Borannueckue cajasl 1 300JI0THYECKHE TTAPKU.

OCHOBHBIE TIPUHIMIIEI YCTOWYMBOTO pA3BUTHS 4YEJOBEUECTBA W MPHUPOABL. ParmmoHambHOE
MIPUPOJIOTIONB30BAHNE M COXpPAHEHUE OMOJOrMYecKoro pazHoobpaszus 3emin. OO1Ie 3aKOHOMEPHOCTH
rJT00ANBHBIX AKOJIOTHYECKUX KpH3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa M €r0 BEpOSTHBIC
MOCTIE/ICTBHSL.

PazBuTne METO0OB MOHHMTOpPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX TporeccoB. CucmemHvie
uccnedo8anus nepexooa K pecypcocbepezaroweli u KOHKYpeHmocnocooHou snepeemuxe. buonozuyeckoe
pasHoobpazue u buopecypcwl. Hayuonanonvie ungopmayuonnvle cucmemsl, obecneyusarowue 00Cmyn
K UHgopmayuu no coCmMoaHu0 0moenibHuIX 810086 u skocucmem. OCHOBbL IKOpeadUIUmMayuy IKOCUCmem
U cnoco6o8 60pvoBI ¢ OUONoBpedcoeHuaAMU. PeKoOHCMpPYKYus MOPCKUX U HA3EMHBIX IKOCUCEM.



JdemMoHcTpanuu

Tabmuupl U cxembl: «3arps3HeHUE aTMochepbl», «3arps3HeHue Tuapocepsl», «3arps3HeHUe
nouBb», «llapHukoBbIl dhdexT», «Ocobo oxpaHseMble NPUPOIHBIE TEppUTOPUN», «Moaenu
YIPABISIEMOTO MUPaY.
Ob6opynoBanue: ¢otorpaduu OXpaHSEMBIX PACTCHHA M KHUBOTHBIX KpacHoii kHuru Poccuiickoii
®enepanun, KpacHol KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMM
cpeAHero o01ero oopazoBaHus: JMYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHBI
CIIEAYIOIINE COCTABIAIOIINE: OCO3HAHUE O0Y4YarOIIMMUCS POCCUMCKON I'pakKJaHCKONW MIEHTUYHOCTU —
TFOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSATEIBHOCTH W CaMOOINPEICICHUIO, Haauyue MOmueayuu K
00y4eHHI0 OHMOJIOTHH, YeleHanpasiennoe paszeumue BHYTPEHHHX YOEKIEHMH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TPATULMH pa3BUTHS OMOJIOIMYECKOIrO 3HAHMSI, 20MOBHOCMb U
cnocobnocms 00YyYarOIUXCS PYKOBOACTBOBATbCA B CBOCH JESATEIBHOCTH ILEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMM, TMPUCYLUIUMH CHUCTEME OHOJIOTMYECKOTrO OOpa3oBaHMsl, Haluuue HNpasoCO3HAHUs
9KOJIOTUYECKOM KYJIBTYpBl, CHOCOOHOCMU CMASUMb eI U CTPOUTH )KU3HEHHBIE IIIaHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMBI 110 OUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE YICOHOM
U BOCIIMTATEIbHOM  JIEATENBHOCTH B  COOTBETCTBUM C  TPaJAULHMOHHBIMU  POCCHUMCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPHUYECKMMU U JAYXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSMH, IIPUHATBIMU B
o0llecTBe MpaBWIaMd U HOPMAaMU IMOBEACHHMS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTaHUs M CaMOPA3BUTHs, DPa3BUTHS BHYTPEHHEH IO3MLUU JIMYHOCTH, NATPUOTHU3MA U
YBa)KEHHUS K 3aKOHY M IPAaBONOPSIKY, YEIOBEKY TPyZla U CTaplieMy IOKOJICHHIO, B3aUMHOIO YBAJKEHUS,
OEpe’KHOTO OTHOUICHHS K KYJIBTYpHOMY HACIEAWI0O M TPAAWIMSM MHOTOHALMOHAIBHOTO HapoJa
Poccuiickoit denepanuu, NpUpOIE U OKPYKAIOILEH cpee.

JInuHOCTHBIE pE3yJabTaThl OCBOEHHUS YydeOHOro mnpenMera «buosorus» IOMKHBI OTpaXaThb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOro OOINECTBa, pPACHIMPEHHE >KU3HEHHOTO
ONBbITa WM OIbITA JEATEIBHOCTH B IIPOLECCE PEAIM3ALMU OCHOBHBIX HAINPABICHUHA BOCIMTATEIIBHON
NEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh T'PAXJAHCKONW MO3MIMU O0YyYaroIlerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I11eCTBa,;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH NPU CO3JAAHUU YYEOHBIX IPOEKTOB,
peleHrH y4yeOHBIX M M03HABaTENbHbIX 3371a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHHIO K SBJIECHUSM COBPEMEHHOMN
KHU3HU U OOBACHSATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEUCTBHUSA
Jro/iel ¢ pa3HBIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIpPOLIECCE COBMECTHOIO  BBINOJHEHUS  y4EeOHBIX,
[TIO3HABATEJIbHBIX U MCCIIEOBATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHUIO OIIIOHEHTOB IIPU
00CYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

C(OPMHPOBAHHOCTh POCCUICKON TIpa)kTaHCKOW HWJEHTUYHOCTH, MNATPUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHOM, ropaoctu 3a CBOM Kpail, cBoro Poauny,
CBOH S13BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHHWE K MNPUPOJHOMY HACIEIUI0O W TMAMSITHUKAM MPHUPOJBI, JOCTUKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHMX YUYEHBIX B CTAHOBJICHHME WM Pa3BUTHE OHOIIOTHH,
MMOHUMAaHUS 3HAUEeHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NPUPObI, B )KU3HU YEIOBEKAa U COBPEMEHHOTO
o0111eCTBA;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIY)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCThH OIICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACh Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBIATh KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢pusnueckoro BocnuTAHMSA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSi U IMOLHOHAJIBHOIO
os1aromosty4ms:

MOHMMaHWE M pealu3alus 370pOBOro M 0e30macHoro obpasza KHU3HU (30pOBOE MHUTAHHE,
COOJIFOJICHHE TUTHEHWYCCKUX IMPaBWJI M HOPM, COAJaHCUPOBAHHBIM PEXHM 3aHATHH M OTABIXA,
perynsapHas ¢uznuecKas aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAaHUE IEHHOCTU MPaBUJ UHIUBUIYATHHOTO U KOJJICKTUBHOTO O€30MAacHOrO IMOBEIEHUS B
CUTYAIHSIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCTEACTBUA U HENPHUATHS BpPEOHBIX TMPHUBBIUEK (YMOTPEONEHUsI aJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AKTHMBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM M COLMAJIbHOW HaIpaBJIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJHSITH TAKYIO JAESTEIHHOCTD;

WHTEpEeC K pas3nuuHbiM cdepaM TpodhecCHOHATBHOM JEeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:

AKOJIOTHUYECKHU I1eNIeCO00pa3Hoe OTHOIIEHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBILIIEHUE YPOBHS IKOJIOTMYECKOM KYIbTYphI: IPHOOPETEHNE OMbITA MIJIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKU WX BO3MOXKHBIX TTOCJICJICTBUM JIJIST OKPY KAIOIIEH CPEIbL;

OCO3HaHUe TTI00aTbHOT0 XapaKkTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU M3YUYCHUH OWOJOTUU 3HAHWUS W yMEHHS TPHU
pelieHnr TMpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJIONONIH30BAaHHEM (COOMIOEHUE TIPaBUI
MOBEJICHUsI B TMPHUPOJIC, HAMPABICHHBIX HA COXPAHECHHE PABHOBECHS B JKOCHCTEMax, OXPaHY BHJIOB,
aKocHuCcTeM, Orochepsl);

AKTUBHOE HEINPUITHE ECUCTBUI, MPUHOCAIIUX BPEA OKPYXAIOIIEH MPUPOJHON Cpele, yMEHHUE
MPOTHO3UPOBATh HEOIATONMPUSITHBIE JKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMbIX JEHCTBUN U
MpeA0TBpaIIaTh UX;

HaJu4yue Pa3BUTOrO HKOJOTUYECKOTO  MBIIIJIEHUS, SKOJOIMYECKOM KYNbTYphbl, OIbITa
JESATETFHOCTH IKOJOTHYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE, TOTOBHOCTU K yYaCTHUIO B MPAKTUUYECKOH NE€ATETbHOCTH
9KOJIOTUYECKON HAIPaBICHHOCTH;



8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C(OPMHUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYKH M OOILIECTBEHHOW NMPAKTHUKH, OCHOBAaHHOTO HA JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KYIBTYpPhI KaK CPEJICTBA B3aUMOACHUCTBUSI MEXKITY
JIOABMU U TTO3HAHUSI MUDA;

MOHMMaHHE crneuupuKd OHOJIOTMHM Kak HayKH, OCO3HaHUsA €€ poiau B (OPMHPOBAHUHU
palMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO NPEACTaBICHUs 00 OKPYKaoLeM MHpe
KaK O EIWHCTBE NPUPOAbI, YeJIOBEKa M OOIIECTBA, B IMO3HAHMU NPHUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOSKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Uil COBPEMEHHOM HMBUIM3AIMU: 00ECTIeYeHHsI HOBOTO
YPOBHSI Ppa3BUTUS MEIULUHBI, CO3JaHME IEPCHEKTUBHBIX OHMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHbIe POOJIEMBI Pa3BUTHUS YEIIOBEUECTBA, MIOMCKA MTyTEH BBIX0JA U3 TII00AIBHBIX YKOJIOTHYECKUX
npobiemM M olecrnedeHHs Iepexofa K YCTOMYMBOMY pa3BUTHUIO, PAlMOHAIBHOMY HCIOJIb30BAaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHHUU OMOJIOTMYECKUX 3HAHMM B LEISIX IOBBILEHUS OO0Iei
KYJIBTYpBI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (DYHKIIMOHAJILHOW TPAMOTHOCTH
oOyuarouxcs, GopMUpPyEeMOil IPU N3YYEHUU OHOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB TMO3HAHMWS, WCIHOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCHOJIBb30BATh MOJTy4YaeMble 3HAHUS Ul aHaIu3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOLIETo
MHUpa U MPOUCXOIANIMX B HEM M3MEHEHHWH, yMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE
Hay4HbIX ()AaKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO OJIYYEHUs JOCTOBEPHBIX BbIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO MCIIOIB30BaTh OMOJIOTMYECKHE 3HAHHS JJISl PeleHHs IpolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME LEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYIIECTBISITh NPOCKTHYIO U
HCCIIEI0BATEbCKYIO JeSTEIbHOCTh UHUBHUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTb U CHIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBHUHU C JKU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI yUeOHOTO npeMeTa «broiaorus» BKIOYatoT: 3HaUUMble
s (OpMHUpPOBAHUSI MHPOBO33PEHMSI OOYHAIOMIMXCS MEXKIUCLUIUIMHAPHBIE (MEXIpPEeIMETHBIE)
oO0lIeHayYHbIe MOHATHUS, OTPaKAIOIINE 11€JIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIEUU(PUKY METOJOB
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPrus, SIBJIEHHE, MPOIecC, CUCTEMA,
Hay4HbII (akT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, T€OpHUs, UCCieloBaHHe, HaOIroeHue,
W3MEPEHHE, OHKCIEPUMEHT | JpYTHe); YHHUBEpPCAIbHbIE Yy4ueOHBIE JCHCTBUA (ITO3HABATEINbHEIE,
KOMMYHHUKaTHBHbBIE,  PETYJISATHBHbIE),  obOecreunBaronme  (GopMupoBanue  (QyHKIMOHAIBHOU
IPaMOTHOCTH M COLIMAIbHOM KOMITETEHIIMM 00Y4aroIIUXCsl; CIIOCOOHOCTh 00Y4aroIMXCsl UCIOIb30BaTh
OCBOEHHbIE MEXIUCIMITIIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaIbHbIE yUeOHbIe 1eHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pe3ynbrate u3ydyeHus OMOJIOTUM HA YPOBHE CpelHEro oouero oopa3oBaHus y 00y4aromerocs
OyayT chopMHpOBaHBI TO3HaBaTeNbHbIE YHHUBEpCajibHble yueOHbIE IEHCTBHS, KOMMYHHKATHBHBIE
YHUBEpCaJbHbIE yueOHble JAEHUCTBUS, PETYISATUBHbIC YHUBEpCAJIbHbIC yueOHbIE JAEHCTBUS, COBMECTHAS
NeSITeNIbHOCTbD.

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS MPOTPaMMBl CPEIHEro OOIIero oO0pa3oBaHMs IOJKHBI
OTpaXkaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh UM aKTyaJM3UpPOBaTh MpoOieMy, paccMaTrpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUM 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIUIEHUS (aHalau3a, CHHTE3a,
CpaBHEHUS, Kiaccu(uKaluu, 0000IIeHNs), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUHN (BBIIEIATH UX
XapaKTepHbIEe NPU3HAKHU, YCTAHABJIUBATD CBSA3U C IPYTMMHM ITOHATHAMH);



OIIPEAEIATh LENH EATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTh
PE3yabTATHI AESTEIBHOCTH € TIOCTABICHHBIMH LIESIMHU;

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0BSICHEHUS (PAKTOB U SIBIICHHUI KUBOW IPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKAEHUS (MHIAYKTUBHBIC, NEAYKTHUBHBIC, 10 AHAJIOTWHU), BBIIBIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B pAcCMaTPUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOJBI U
3aKIIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJEJIBHBIE CpPEICTBA JUIsl IPEJICTaBICHMSI CYLIECTBEHHBIX CBSI3€d U
OTHOLICHUH B M3y4aeMbIX OHOJOTrMYECKUX OOBEKTAaX, a TaKKe IMPOTUBOPEUUH pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUYHHKAX;

pa3pabarbIBaTh IUIaH pELIEHHs IMPOOJeMbl C y4ETOM aHalM3a UMEIOIUXCS MaTepUalbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIENISIM, OLIECHUBATh
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOpD/JMHUPOBaTb W  BBIIOJHATH pPabOTy B  YCIOBUSAX  PEATbHOrO, BHUPTYAJIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE PU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HAaBbIKAMM Y4€OHO-MCCIIEJOBATEIbCKON M MPOEKTHOM J1eATEIbHOCTH, HaBBIKAMHU
paspenieHus mpoodieM, CoCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITETIbHOMY MTOMCKY METOAOB PEIICHHS
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh pa3jU4YHble BUAbl JEATEIBHOCTH IO MOJIYYEHMIO HOBOIO 3HAHUS, €ro
MHTEpIpeTalu, Mpeodpa3oBaHUIO0 U IPUMEHEHUIO B YU€OHbBIX CUTYaLUsAX, B TOM YHCIE IPU CO3JaHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

(dbopMHpOBaTh HAy4yHBIA THUI MBIIUICHUS, BJIAJeTh HAYYHOM TEPMMHOJIOTHEH, KIIIOUEBBIMU
MOHATUSIMU U METOJ1aMU;

CTaBUTh M (OPMYIHPOBaTh COOCTBEHHbIE 3aJjaud B OOpa30BaTENbHOW JIEATENBHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U M aKTyaJIM3UpOBATh 3a/lauy, BBIIBUIATh I'MIIOTE3Y €&
pellieHns, HaXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh MapamMeTpbl U
KPUTEPUHN PELLEHUS;

aHAJIM3UPOBATh MOIYYEHHBIE B XOJI€ PEUICHMs 3a/ladll Pe3yJIbTaThl, KpUTHUECKH OIIEHUBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILLIECTBIIATh 1IE€JCHANPABICHHBIM IOMCK IEepeHoca CpeACTB M CIOCOOOB JEHCTBUS B
PO eCCUOHAIBHYIO CPENY;

YMETh MEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, MpEAaraTh OpUrMHAIbHBIE MOAXO0/bl U PELICHUs, CTaBUTh MPOOIeMbl U
3aJ1a4M, JOMYCKAIOILIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MH(POpManuu (TEKCcTe y4eOHOro Mmocodus, Hay4HO-
NOMYJISIPHOI TUTEeparype, OMOJOTHYECKUX CIOBApsX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMALUIO PA3IUMYHBIX BHAOB U (OPM NPEICTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochkl W TPUMEHATH pPA3IUYHBIE METOAbl NpU TIOUCKE U OTOOpe
Ouosiornuyeckoil nupopmau, He0OXOIMMOH /IS BHITTOJTHEHUS YUeOHBIX 3a1a4;

MpuOOpeTaTh  OMBIT  MCIOJNB30BaHMS ~ MH(POPMALIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTUH,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (JOpPMY MPEICTaBICHUS OHOJIOTHYECKON MH(pOpMaAIUN
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

MCIOJIb30BaTh HAYUHBIH SI3bIK B KAUECTBE CPEICTBA MpHU padoTe ¢ Onosornyeckoil nHpopmaueii:
IPUMEHATh XUMUUECKUE, PU3NUECKUe U MaTeMaTHUECKUE 3HAKU U CUMBOJIBI, (OpMyIibl, a0OpeBHarTypy,
HOMEHKJIATYPY, UCII0JIb30BaTh U MPEeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMM PAClO3HaBaHMS W 3aIUTHl MHPOpPMALUHU, UH(POPMAIIMOHHON 0€30MacHOCTH
JUYHOCTH.



OBJajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) odomenmne:

OCYILIECTBISATh KOMMYHHMKAIIUM BO BCEX cdepax >KU3HU, aKTUBHO YYaCTBOBATh B TUAJIOTE HIIU
IUCKYCCHM IO CYILECTBY OOCYKIaeMOil TeMbl (yMEHHE 3aJaBaTh BONPOCHI, BBICKA3bIBATH CYXKACHUS
OTHOCHUTEJIHO BBIIIOJHEHUS MIPEIaraéMoil 3a1a4i, YIUThIBATh HHTEPECHl U COTJIACOBAHHOCTH MO3UINN
JPYTUX y4aCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOILICHMS, NMOHMUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
IPEINOChITIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallMi, yMeThb CMSAIr4yaTb KOH(JIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMHM CIIOCOOAMHU OOLIEHMS W B3aUMOJEHCTBUSA, MOHMMATh HAMEPEHUs IPYTHX
JIOIEH, IPOSIBIIATH YBOKUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopMynrpoBathb
CBOU BO3PaXKECHUS;

Pa3BEPHYTO M JOIMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYATIbHONU paOOThI IPU PEIICHUU
OMOJIOTUUECKOW TpoOJIeMbl, OOOCHOBBIBATH HEOOXOIMMOCTh TPUMEHEHHsI TPYNIOBBIX (hopm
B3alMOJICHCTBUS NPU PEeLICHUH yueOHOU 3a/1auu;

BbIOMpPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JeHCTBHH ¢ y4€ToM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH ACUCTBUS 110
€€ JIOCTMIKEHHUIO: COCTaBIIATH IUIAH ACHCTBUMU, PACIPENENATh POJIU C YYETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHUBATh KAueCTBO CBOETO BKJIAZa M KAKIOrO yYaCTHHKAa KOMAaHIbl B OOIIMI pe3ylbTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE TPOEKTHI, OIEHWBATH HJIEH C MO3UIMH HOBU3HBL, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE IOBEICHHE B PA3NUYHBIX CUTYAIHSX, MPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

Ogiajienne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amusi:

WCITIOJIH30BAaTh OMOJIOTUYECKHE 3HAHMS JUIS BBISBICHHS MPOOJIEM M UX PEUICHHS B )KU3HEHHBIX U
y4EOHBIX CUTYyalUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWU IEJEeBBIE W CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNEUCTBUSAX M TOCTYNKax IO OTHOLICHHIO K >KUBOW MpPHUPOJE, CBOEMY 3/0pPOBBIO U 370POBBIO
OKpYKaloIINX;

CaMOCTOSITENILHO OCYILECTBIIATH IO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH IPOOIEMBbI, CTABUTH U
(dbopMyIHpOBaTH COOCTBEHHBIC 337]a4ll B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pELIeHHs NpoOieMbl C Y4ETOM HMMEIOLUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIpsATh paMK{ y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CMOCOOCTBOBaTh (OPMHUPOBAHUIO M TIPOSIBICHUIO HIMPOKOH HPYIUIMM B Pa3HBIX 00JacTAX
3HAHUMU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallHsM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YIbTATOB LIEISIM;

BJIQJIETh HABBIKAMHU ITO3HABATEIHHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX ACUCTBUN U
MBICIMTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB W OCHOBAHUH, MCMOJIB30BaTh NMPHUEMBI pedreKcuu s
OLIEHKU CHTYalllH, BHIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YIIbTAaTOB ACITEIHHOCTH;

3) npuHATHE cedsi U APYTHUX:

MPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATECIBHOCTH;
IIPU3HABATH CBOE MPABO U IPABO IPYTUX Ha OLUIMOKH;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yibTaThl OCBOCHUS coJepKaHus yueOHoro mpenmera «buomorus» Ha
yray0n€HHOM ypOBHE OPHEHTHPOBAHBI Ha olecriedeHrne NpOoQUIBLHOTO OOYYeHHS 00 ydarouuxcs
Oouonoruy. OHU BKIIOYAIOT: crenu@uueckue i OMOJOTUM HAaydHbIEe 3HAHHS, YMEHHS U CIIOCOOBI
JNEHCTBUI 1O OCBOGHHWIO, HWHTEPIIPETAllMd W TPEOOpa3OBaHUIO 3HAHWI, BUJIBI JEATCIBHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW M HMX NPUMEHEHHUIO B pPa3jIMYHbIX Y4YeOHBIX, a TaKkke B peaJbHBIX
KU3HEHHBIX cuTyauusix. [IpeamMeTHbIe pe3ynbTaThl MPEACTABICHBI M0 TOAaM U3YUCHHUS.

[IpenMerHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpenmera «buonorusi» B 10 knacce NOIKHBI
OTpaxaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECT€ W POJU OHOJIOTMH B CUCTEME ECTECTBEHHBIX HayK, B
(OpMUPOBAHUH ©CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B MO3HAHWU 3aKOHOB MPUPOIBI U PEIICHUH
mpo0JieM paluOHAIBHOTO MPHUPOJONOIL30BAaHUS, O BKIIAAE POCCHUICKUX U 3apyOexHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
OMOJIOTMYECKHEe TEPMHHBI M TOHATUS (KU3HB, KIETKA, OpraHu3M, MeTa0oJM3M, TOMEOCTas,
CaMOpEryJAlus, CaMOBOCIPOU3BEICHUE, HACIIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT U pa3BUTHUE),
ounonorndeckue teopuun (knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHast
Teopus HacnenctBeHHoctd T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOroo0Opasus u
MIPOMCXOXACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (eAMHOOOpa3us MOTOMKOB TIEPBOTO TOKOJICHUS,
pacilerieHus, YUCTOThl raMeT, HE3aBUCUMOTo HacienoBaHus . MeHpaens, TOMOJIOTMYECKUX PSAOB B
HacyencTBeHHoM n3meHnunBocty H. 1. BaBuiioBa), npuHIUNIbI (KOMIIEMEHTAPHOCTH);

BIIQ/ICHHE OCHOBHBIMM METOJIaMU HAYYHOT'O TO3HAHUS, HCIIOJIb3YyEeMbIX B OHMOJIOTHYECKHUX
HCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIE MPHU3HAKH: BHUPYCOB, KIETOK MPOKAPHOT U DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM 4YHCIIe OakTepwii, rpuOOB, pacTCHUH,
KUBOTHBIX M YEJIOBEKa, CTPOCHHSI OpPraHOB M CHUCTEM OpPraHOB pPACTEHUM, KUBOTHBIX, 4YEJIOBEKa,
MPOIIECCOB JKU3HEACSITEIILHOCTH, MPOTEKAIONIMX B OpraHu3Max pacTEHUM, >KUBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKHUX TMPOIIECCOB: OOMEHa BeliecTB (MeTa0oNM3M), MPEBpAIllEeHUsT JHEPTUU, OpOKEHHS,
aBTOTPO(HOrO0 U TeTepoTpO(HOro THUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MHUTO3a, Meilo3a,
ramMeTorenesa, >MOpHOreHe3a, MOCTIMOPHUOHANIBHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHAMBHIYaIbHOTO
pPa3BUTHS OpraHu3Ma (OHTOTe€He3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABJIMBATh B3aWUMOCBSI3H MEXKY OPTaHOMIaMHU KIIETKU U MX (QYHKIUSMHU, CTPOSHUEM
KJIIETOK pa3HBIX TKaHEH W MX (PYHKIUAMU, MEXKAY OpraHaMM M CHUCTEMaMH OPraHOB y PAaCTCHH,
KUBOTHBIX U 4YeIIOBEKa W WX (PYHKIMSIMH, MEXAY CHUCTEMaMH OPraHOB M HMX (QYHKIUSMHU, MEXKITY
sTanaMyd OOMEHa BEIIECTB, dTalaMU KJIETOYHOTO IHMKJIA W JKMU3HEHHBIX ITUKJIOB OPTaHU3MOB, dTalaMu
SMOPUOHAIILHOTO Pa3BUTHS, TECHOTUIIOM U (DEHOTHUIIOM, PEHOTUTIOM U (haKTOpaMHU Cpelibl OOUTAHMUS,

YMEHHUE BBISIBJIATH OTJIMYUTENIbHBIC PU3HAKU KUBBIX CHCTEM, B TOM YHCJI€ PACTEHUMN, JKUBOTHBIX
1 YeJI0BEKa;

YMEHHE HWCIOIB30BaTh COOTBETCTBYIOIIHME AapTyMEHTBI, OWOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHHE pemniaTh OWOJIOTHYECKHE 3a/Jaud, BBIABJISITH MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OHOJOTHYECKHUMH TIPOIIECCAMU U SIBICHUSMH, JeNaTh BBIBOJBI M TIPOTHO3HI Ha
OCHOBAHHH TIOJYYE€HHBIX PE3YyIbTaTOB;

YMEHHE BBHITIOTHATH Ta0OpaTOpHBIC U MPaKTUYeCKUue paboThl, COOMIOAATh MpaBHiia pU padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPATh MX DKCIEPUMEHTAIBHBIMU CpelcTBaMu, (GpopmMymupys
1€ UCCIICIOBAHMSI, aHAJIM3UPOBATH MOJTYyUEHHBIE PE3yIbTAThI U JIeJIaTh BHIBOJIBI;

YMEHHE Y4acTBOBATh B yUeOHO-MCCIIEOBATENLCKON padoTe 1Mo OUOIOTHH, YKOJIIOTUN U MEAUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJWYHO TIPEICTABIATH IOJYYCHHBIC
pe3yNbTaThl HA YYEHUYECKUX KOH(DEPECHIIHSX;



YMEHHUE OLIEHUBATh 3TUYECKHUE ACIEKTHl COBPEMEHHBIX HCCIIEOBAHUN B 00JacTH OMOJOTHU U
MEAUIMHBI (KIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHME, HANPABIEHHOE W3MEHEHHE T'eHOMa M
CO3/IaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied NpodecCHOHATBHOM IEATEILHOCTH B
obmactTi OMOJOrMH, MEIUIMHBI, OMOTEXHOJOTMH, BETEPHUHAPHM, CEIHCKOTO XO3AHCTBA, MHILEBOU
MIPOMBIIIJICHHOCTH, YIUIyOJsATh IO3HABATEIbHBIA HHTEPEC, HANpPABICHHBIM HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH mpodeccu U NPOJIOHKEHHE OHOJIIOTHYECKOTO OOpa3oBaHHs B OpTraHU3AIMIX
cpenHero npogecCUOHaIbHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOTo mnpeamera «buonorusi» B 11 Knacce NOJIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJM OMOJIOTMM B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOpMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpA, B MIO3HAHUU 3aKOHOB MPUPOIBI U
pELICHHH SKOJIOTUYECKUX TMPOOJIEM YeJIOBEYECTBA, a TAKXKE B PELICHUH BOMPOCOB PAIMOHAIBHOTO
MPUPOIONOIB30BaHUs, U B POPMUPOBAHUHU LIEHHOCTHOIO OTHOLIEHHS K MPUPOJE, OOIIECTBY, YEIOBEKY,
0 BKJIa/Ie POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJ€Th CUCTEeMON OWOJOrMYeCKUX 3HaHHM, KOTOpas BKIIOYAET OIpeneieHUus U
[IOHMMAaHHUE CYIIIHOCTH OCHOBOIIOJIAraroluX OMOJIOIMYECKUX TEPMHMHOB U MOHATUH (BUA, 3KOCHUCTEMA,
ouocdepa), Ouonorunueckue Teopuu (dBomonHMOHHAs Teopus Y. [lapBuHa, CHHTETHYeCKash TEOPHs
sBosironnn), yuenus (A. H. CeBeprioBa — 0 myTsx M HampaBieHusX 3Boitonuu, B.M. Bepnanckoro — o
6uocdepe), 3akoHbl (reHeTHueckoro pasHoBecus [x. Xapau u B. BaitnOepra, 3apoibIieBoro cxoacTsa
K. M. bopa), nmpaBuna (Munumyma HO. JIubuxa, HKOJTOTHYECKON NHPAMUJIBI SHEPIHH), TUIIOTE3bI
(rumore3a «mupa PHK» V. I'mnGepra);

YMEHHUE BJIaJIeTh OCHOBHBIMH METO/IaMH HAyYHOTO MO3HAHUS, UCTIONB3YEMBbIMU B OMOJIOTHYECKUX
UCCIIEIOBAHMIX KUBBIX OOBEKTOB M HKOCHUCTEM (OINHCaHUE, U3MEpPEHHE, HAOI0IeHUE, IKCIIEPUMEHT),
CrIoco0aMH BBISIBIICHUS U OLICHKH aHTPOTIOT€HHBIX U3MEHEHH B TIPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHbIC NMPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, 3KOCUCTEM U OHochepsl,
CTa0MIIM3UPYIOIIETO, JABIDKYIIETO M Pa3pbhIBAIOIIEI0 E€CTECTBEHHOTO OTOOpa, aUIONaTpHUYecKoro Hu
CUMIATPUYECKOTO BHU000pa30BaHUs, BIMSHUS JBUKYIIUNX CHJI SBOJIOIMHM HAa TeHO(POH] MOMYJISALHUH,
IPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOWTaHus, YepeloBaHUS HANpPaBIEHUN SBOJIOLUH,
KpyroBOpOTa BELIECTB U IIOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJIY MPOLECCAMH 3BOJIOLUH, JBWKYIIUMHU CHIIaAMU
aHTPOIIOTeHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCIOCOOIEHUSIMHI K HUM OPraHU3MOB;

YMEHHE BBISBISTH OTIMYUTEIbHBIE NPU3HAKU >KUBBIX CUCTEM, MPUCIOCOOJIEHHOCTh BUJOB K
cpene oOuTaHus, aOMOTUYECKUX U OMOTHMUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBs3€il OpraHu3MoB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B HIKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIIME APIYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJI JOKa3aTeNbCTBA POJICTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aHMOCBS3H
OpPraHU3MOB U cpelbl OOUTAaHMSA, €JUHCTBA YEJIOBEYECKHUX pac, HEOOXOJUMOCTH COXpaHEHHUs
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJjaud, BBIABIATH MPUUYUHHO-CIIEACTBEHHBIC CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKMMH TPOIECCAaMU U SIBICHUSMM, JIelaTh BBIBOABI W IPOTHO3BI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHE BBINIOJHATH JIabOpaTOpHBIE U MpaKTUYECKue paboThl, COOMIOAATh MpaBmiia Ipu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE Yy9acCTBOBATh B YUCOHO-HUCCIIEAOBATEIBCKOM padoOTe 10 OMOIOTHH, DKOJIOTHU U METUITNHE,
NpoBOJMMON Ha 0a3ze MIKOJBHBIX HAy4YHBIX OOIIECTB, M MYOJMYHO TMPEICTAaBIATh IOJIYYEHHBIE
pe3yNbTaThl HA YYEHUYECKUX KOH(EPEHIINSIX;

YMEHHE OLICHMBATh T'MIIOTE3bl M TEOPUU O IMPOUCXOXKAECHUU KU3HH, YEJIIOBEKA U YEJIOBEUECKUX
pac, o IpuYHHAaX, MOCIEICTBUAX U ClToco0ax MpeloTBpalleH s TI00albHbIX U3MEHEHU B 6nocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccHnoHaIbHON JesTeIbHOCTH B
o0nacTi OHWOJIOTHUH, HKOJIOTUH, MPHUPOAONONIB30BaHUS, MEAMIMHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEpUHAPUH, CEIbCKOIO XO3SHWCTBA, MHUIIEBONH MNPOMBIIIICHHOCTH, YIIYyOdsATh I03HABaTEIbHbIH
WHTEpEC, HANpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH NpodeccHu W MPOIOJDKEHUE
OuoJIornYeckoro oOpa3oBaHUs B OpPraHU3ALUAX CpPEeIHEro MNPO(PECCHOHATBHOTO U BBICIIETO
oOpa3oBaHws.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

N KoanuecTBo 4acoB
n/n  HamMmeHoBaHHe pa3esioB U TeM MPOrpaMMbl Beero KoHTpoibH Z[c[l)::zan
ble padoThI paboTE!

1 buonorus xak Hayka 1

2 JKuBble cucTEMBI U UX U3YUYEHHE 2

3 buonorus kinetku 2 0.5

4 XHUMHUUYECKask OpraHu3anys KIETKU 10 1

5 Ctpoenune u GyHKIHH KICTKH 8 2

6 OOMeH BelecTB 1 MPEBPAIICHIE SHEPTHUHU B KIIETKE 1

7 HacnenctBennas nndopmaius u peanusanus e€ B 9 05
KJIETKE

8 JKu3HEHHBIN LUK KIETKA 6 1

9 Crpoenne u GyHKIUU OPraHU3MOB 17 1.5

10  Pa3MHOXEHHE U pa3BUTHE OPTaHU3MOB 8 1.5

11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTU U 5 05
W3MEHYUBOCTH OPTraHU3MOB

12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 1

13  3akoHOMEpPHOCTH U3MEHUYHBOCTH 6 1

14  Tenerwmka 4eroBeKa 3 0.5

15 | Cenekiusi opraHu3MOB 4 1

16  buorexHONOTHUS U CHHTETHYECKAasi OMOJIOTUS 4

17 | PeszepBHOE BpeMms 1 1

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 13




TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC 11 KJIACC

KounuecTBo yacos
Ne n/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Bcero Kontpo  Ipaxtu
JIbHbIE yeckue
padoTrbl | padoThI
1 3apoxIeHUE U Pa3BUTHE IBOFOIIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 MukposBoTIOIUS U €€ pe3yIbTaThl 14 2
3 MakposBoTIOIUS U €€ Pe3yIbTaThl 6
4 [TporcxoxaeHNE U pa3BUTHE )KU3HU HA 3emiie 15 1.5
5 [TporcxoxaeHNe YeI0BEKa — aHTPOIIOTCHE3 10 1
6 DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX OpraHN3MOB 3 05
Y HaJIOPTaHU3MEHHBIX CHCTEM C OKPYKAIOIIEH Cpeoit
7 OpranusMmel U cpeia OOUTaHus 9 1.5
8 DKOJIOrUsl BUJIOB U MOITYJISUN 9 0.5
9 DKOI0rus COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0.5
10 bruocdepa — rmobanpHas skocucTema 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpems 8 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5




INIOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHBIE
No Kontp IIpakr Nara uudposbie
n/ | Tema ypoka OJILHBLI HMYEeCKH — oOpa3oBaTe/ibHbIE
- Bcero e e st pecypcbl /
pador  padort Oo6opynoBanne
bl bl nenrpa «Touka
pocTay
buonorus kak KOMIUIEKCHas! HayKa
1 | uxak yacTb COBPEMEHHOI'O 1
oOmiecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas opraHu3anus KUBbIX 1
CUCTEM
4 HcTopust OTKPBITHS U U3Y4YECHUS 1
kietku. Knerounas teopust
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
Ilpakmuueckas padoma
5 «3yueHne MeTo0B KJIETOYHOM 1 05
ouosioruu (xpomarorpadus, '
anexTpodopes,
g hepeHInaTbEHOS
uentpudyruponanue, [1L{P)»
6 XUMUYECKHI COCTaB KIETKU 1
7 MuHepanbHbIe BEIIECTBa KIETKH, 1
ux Ouosiornyeckast poib
Opranuveckrie BEeIECTBa KIETKU
— Oenku.
8 Jlabopamopuasa paboma Ne 1 1 05
«OOHapyxeHHue OEIKOB C '
MTOMOIIBIO0 KAYECTBEHHBIX
peakuuin»
9 CsoiicTBa, K1accupukanus u 1
GbyHKIMN O0EJIKOB
10 Opranuveckrie BEeIECTBa KIETKU 1
— YTJIEBOJIbI
11 OpraHnyeckre BemecTBa KICTKU 1
— JTUTHIBI
12 Hyxneunossie kucnotsl. JTHK u 1
PHK.
Crpoenue u pyukiuu ATO.
13 [pyrue nykieozuarpudochatsi 1
(HT®)
CexBenupoBanue JIHK. Meroabl
14 | reHOMUKH, TPAHCKPUIITOMUKH, 1
MIPOTEOMHKH
15 Meroapl CTPYKTYpHOM OHOIOTHH 1
16  Tunsl knetok. [IpokaproTuueckas 1




KJICTKa

17

18

19

CrpoeHne 3ykapuoTHYECKOM
KJICTKH.

Ilpakmuueckaa paboma
«M3yueHne CBOMCTB KJIECTOYHOM
MEMOpaHbI»

IToBepXHOCTHBIN anmnapar KIeTKU

OnHoMeMOpaHHbIE OpPraHOU/IbI
KJICTKH.

Ilpakmuueckas paboma
«M3yueHne IBIOKEHUS
LUTOIUIa3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5

0.5

20

[TonyaBTOHOMHBIE OPTaHOUBI
KJIETKU: MUTOXOHJIPUH, TTACTU/IBL.
Jlabopamopnas paboma Ne 2
«HccnenoBanue mia3mMonamn3a u
JIETIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKaX)»

0.5

21
22

23

24

25

26

HememOpaHHBIC OpraHOUIbI
KIICTKH

Crpoenne u GyHKIUH siIpa
CpaBHHTENBbHAS XapaKTEPUCTUKA
KJICTOK DYKapHOT.
Jlabopamopuasn paboma Ne 3
«M3ydeHue cTpoeHHS KIETOK
Pa3IMYHBIX OPTaHU3MOBY

ACCI/IMI/IJ'ISIHI/ISI U JUCCUMUIIAIOUA —
JIB€ CTOPOHBI MeTaboar3Ma. Turb
oOMeEHa BEIIECTB.

DepMEHTATUBHBINA XapaKTep
peaKuurii KJI€TOYHOTO
MeTaboaM3Ma.
Jlabopamopnasa paboma Ned
«3yuenune GpepMeHTAaTHBHOTO
pacHIeTUICHHs TIEPOKCH 1A
BOJIOPOJA B PACTUTEIBHBIX U
JKHBOTHBIX KJIETKaX)

Benku-akTuBaTops! U OENKH-
MHTUOUTOPBI

0.5

0.5

27
28

29

ABTOTpO(HBIN THIT 0OMEHa
BEIIECTB

DOTOCUHTE3

XeMOCHHTE3.
Ilpakmuueckaa paboma
«CpaBHEHHE MPOLIECCOB
(OoTOCHHTE3a M XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bubt
OpOKEeHUSI.

Ilpaxmuueckas paboma
«CpaBHEHHE TIPOIECCOB OPOKEHUS




U ObIXaHU»

A»poOHBIC OpraHU3MBbL. JTaIbI

31 1
SHEPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
32  mnporonoB. Cunre3 AT®: pabora 1
npoToHHON AT®-cruHTa3bI
33  Peaknuu MaTpUYHOTO CHHTE3a 1
34 Tpanckpunuuys — MaTpUYHbIA 1
cunre3 PHK
35  Tpancnsauus u €€ dTarbl 1
36 KoaupoBanue amunokuciiot. Posib 1
pubocom B OmocuHTEe3€e Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT 1
U DYKapuoT
38 MonekynsipHble MEXaHU3MBI 1
IKCIIPECCHH T€HOB Y SYKAPHOT
Bupycbl — BHEKJIETOYHBIE (POPMBI
39 KM3HHH oOHUraTHbIC APA3HUTHI. 1 05
Ilpakmuueckasa paboma
«Co3/1anue MoJIeH BUPYyca
40 Bupycusie 3a60neBanm YeJI0BeKa, 1
KUBOTHBIX, PACTEHUN
a1 Hanorexnonoruu B 6uonoruu u 1
MEIUIIHE
42  Ku3zHeHHBIN UK KIETKA 1
43 | Marpuunsiii cunate3 JJTHK 1
XPpOMOCOMBI.
44 Jlabopamopuasa paboma Ne 5 1 05
«3yueHne XxpoMOCOM Ha TOTOBBIX
MHUKpOTpernaparax»»
45  JleneHue KJIETKW — MHUTO3 1
Tunsl kietok. Kapuokunes u
IIUTOKUHES.
16 Jlabopamopnas paboma Ne 6 1 05
«Habmnronenrne MuTo3a B KJIeTkax
KOHYHMKa KOpeIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsmus >kM3HEHHOTO ITUKIIA 1
KIIETOK
48 | OpraHu3M Kak euHOe IeJI0e 1
TkaHu pacTeHuUN.
49 | Jlabopamopuas paboma Ne 7 1 0.5
«M3ydeHne TKaHEN pACTEHUI
TkaHU )KHBOTHBIX M YEJIOBEKA.
50  Jlabopamopnas paboma Ne 8 1 0.5
«3yueHne TKaHeH KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB.
51 Jlabopamopnas paooma Ne 9 1 05

«/3y4eHune opraHoB I[BETKOBOTO
pacTeHus»




52  Omopa Tena OpraHu3MoB 1

53  JIBmxKeHHEe OPTaHU3MOB 1

54  IlutaHue opraHu3MoB 1
[TuTanue MO3BOHOYHBIX )KUBOTHBIX.

55  IlumeapuTenbHas cucTemMa 1
YeJI0BeKa

56  JlpixaHHe OpraHu3MOB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX 1
U YeJIOBeKa

58 TpaHcmopT BEemEeCTB y OPraHU3MOB 1
KposeHocHas cucrema

59  MO3BOHOYHBIX KMBOTHBIX U 1
YeJI0BeKa

60 Belgenenue y opraHu3MoB 1

61 3amwra y opraHu3MOB 1

62 HMmMMyHHas cucTeMa 4eloBeKa 1

63 PaznpaxxumMocTh U peryisius y 1
OpPTraHU3MOB
I'ymopanbHast perysus u

64  SHAOKpUHHAS CHCTEMa KHUBOTHBIX 1
Y YeJIOBEeKa

65 ®DopMbI pa3MHOKEHUS OPTraHU3MOB 1

66 IlosoBoe pa3MHOKEHUE 1

67 Meiio3 1
I'amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.

68 Jlabopamopuas pavoma Ne 10 1 05
«M3y4eHne cTpoeHUs NOJIOBBIX '
KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

69 NunuBunyanbHOE pa3BUTHE 1
OpPraHU3MOB — OHTOI'€HE3

70 3akJiazika OpraHoB ¥ TKaHEeH U3 1
3apOIBIIIEBHIX JIUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

Jlabopamopnas paboma Ne 11

71  «BpIsBIEHHE IPU3HAKOB CXOACTBA 1 0.5
3apo/bliIel TO3BOHOYHBIX
KHBOTHBIX)»

PasMHoOkeHue u pa3Butue
pacTeHui.

72 Jlabopamopnas paboma Nel2 1 0.5
«CTpoeHue opraHoB pa3MHOKEHHS
BBICIIMX PACTEHUI»

73 HcTopus CTaHOBJIEHUS U Pa3BUTUA 1
TCHETHKH KaK HaAyKH

74 OCHOBHBIC TIOHSITHS ¥ CHMBOJTBI 1
T'CHETHKH.

75  3aKOHOMEpPHOCTH HacjelOBaHHUs 1 0.5




MpU3HAKOB. MOHOTHOpUIHOE
CKpeIlIMBaHUE.

Ilpakxmuueckas paboma
"U3y4yenue pe3yabTaToB
MOHOTHOPUAHOTO CKpPEIIUBAHUS Y
po30¢uiIH"

76

77

[{uTonoruyeckre OCHOBBI
MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHHUA
AHanu3upymrolee CKpeluuBaHue.
Henonnoe foMuHupoBaHue

78

JIuruOpuaHoe CKpeIBaHKe.
Ilpakxmuueckas paboma
«M3ydenue pe3ynbTaToB
JTUTUOPUTHOTO CKPEITUBAHUS Y
TPO30(UITBDY

0.5

79

[MuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

81

CueneHHOe HacIe10BaHNE
IIPU3HAKOB

XpOMOCOMHas1 TEOPUs
HacCJIeICTBEHHOCTH

82

I'eneTuxka mona

83

I'enoTun kak 1enocTHas cucreMa

84

85
86

87

I'enernueckuii KOHTPOJIb Pa3BUTHUA
paCTCHI/II\/JI, JKHUBOTHBIX U 4YCJIOBCKA

H3meHunBOCTh MPU3HAKOB. BubI
M3MEHYHBOCTH
MoaudukamoHHast K3MEHYUBOCTh
BapuanuonHsslii psa u
BapUaLlMOHHAs KpUBasl.
Jlabopamopnas paboma Ne 13
«MccnenoBanre 3aKOHOMEPHOCTEN
MOANGUKAITTOHHON
n3MeHunBOCTH. IlocTpoeHue
BapHallMOHHOIO psiia U
BAPUALIMOHHON KPUBON»

L

[EEN

0.5

88

89

I'eHoTHIIMYECKAs U3MEHUNBOCTD.
KoMOnHaTHBHAs N3MEHYHUBOCTh

MYTaIII/IOHHafl N3MCHYUBOCTD.
Ilpakmuueckaa paboma
«Myrtanuu y apo3oduiisl (Ha
TOTOBBIX MUKpOIIpenapaTax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. JNUTeHETHKA U
SIMMUT'€HOMUKA

I'eneTnka yemoBeka.
Ilpakmuueckasa paboma
«CocTaBlieHIE U aHAIA3
POIOCIOBHON»

0.5

92

MeTtoasl METUIIMHCKON T€HETUKU




3HaucHUE MEIUITUHCKON T'€HEeTUKU
B IpEAO0TBpAlICHUHA U JICHCHHUN

93 . 1
TeHETUYECKUX 3a00JIeBaHMIA
YelioBeKa
OCHOBHBIE TIOHATHUS CEJIEKIIHH.
Jlabopamopuasa paooma Ne 14
94  «M3ydeHue cOPTOB KYJbTYPHBIX 1 0.5
pacTeHui U OPOJ TOMAaLTHUX
KUBOTHBIX)»
MeToapl CENeKIIMOHHON pabOTHI.
95 Jlabopamopuas paboma Nel5 1 05
«3yueHne MEeTo10B CEeNEeKINI
pacTeHuin»
9% JIOCTHKEHMSI CEJIEKIIUU PACTCHUN U 1
KUBOTHBIX.
CoxpaHeHnue, u3y4eHue u
97  ucnosib30BaHUE TCHETHYECKHUX 1
pecypcoB
98 buortexHomorHs Kak HaykKa u 1
OTpaciib MPOU3BOJICTRA.
99 OcHoBHbIE HaMpPaBICHUS 1
CUHTECTHYECKOH Onoyioruu
10 | XpomMocoMHas U TeHHast 1
0 WHKEHEPUs
10
1 Menununckue OMOTEXHOIOTUN 1
10 PesepsHblit ypok. [IoBTopenue,
2 0606H1veHI/Ie, CHCTEMAaTH3aIH 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I1O 102 12

I[TPOT'PAMME




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Tema ypoka

KoiauuecTBO

Be
ero

qacoB

Kon IIpak
T padoTt
pado bl

ThI

Jara
usyude
HUS

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

OBostoMOHHAs Teopust Y.
[apBuHa

JIBOKyIIIME CHUITBI BOJIIOIIMN BUIOB
1o Y. /lapsuny

Bops0a 3a cymecTBoBanmue,
€CTECTBEHHBIM U UCKYCCTBEHHBIN
otbop

DopMHUPOBAHNE CUHTETUYECKON
TEOPUU HBOJIIOLIUN

OTanel OBOJIIOIMIMOHHOT'O ITpoHecca:
MHKPO3BOJIIOLUA U
MaKpO3BOJIOIHA

HOHYJ'IHI_[I/IH — JJICMCHTAapHasa
CAHUIA 3BOJIFTOITNHN

3aKOH IreHeTHYECKOTO PAaBHOBECHS
JIx. Xapnu, B. BaiinOepra.
JlaGopaTtopHnas pabota
«BrIsBIIeHE U3MEHIMBOCTH Y
0co0el OJJHOTO BHIa»

0.5

OneMeHTapHbIe (PaKTOPbI
HBOJIIOLUH

OddexT ocHoBaTend. dpdext
OYTBUIOYHOT'O TOPJIBIIIKA

10

11

Murpauuu. M30numuu nonyssuui:
reorpaduyeckasi, OnoJIoruyecKas
EcrecTBennsbIit oT00p —
HATPABISAIOMUN (HAKTOP IBOIIOLIUU

12

[TomoBoii oTOOp

13

14

[Tprcrioco0aeHHOCTh OPraHU3MOB
KaK pe3y/bTaT MUKPO3BOJIIOLINH.
JlaGopaTtophast pabora «3yuenue
apoMop(030B U UAHO0AAANTALUN Y
paCTeHI/Iﬁ 1 ) KUBOTHBIX)»

[Tpumeps! npucnocodaeHuit y
OpraHu3MoB: Mop(osiornieckue,
duznonornyeckue,
OMOXHMMUYECKUE, TOBEIEHYECKHUE.
JlaGopaTtopHnast pabota
«[TpucnocobneHns OpraHu3MoB U
UX OTHOCHUTEIIbHAS
1[E1eCO00Pa3HOCTh)»

0.5

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabora «CpaBHeHHE

0.5




BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

16
17

CrpykTrypa Buza
Bunoo6pa3oBanue Kak pe3yabTar
MHUKPO3BOJIOLIH

18

CBs13b MUKPO3BOJIIOLUH U
SIHUIEMHUOJIOTHH

19

Makpo3BoJtronusi.
ITaneoHTOIOrMYECKHE METOIEI
W3Y4YEHUS IBOJTFOIIUN

20

21

22

buoreorpaduyeckue MeTob!
W3Y4YEHUS HBOJIIOIIUU

OMOPHOIOTHYECKHE U
CPaBHHUTEIILHO-MOP(HOIOrHIECKUE
METO/IbI H3YYCHHUS IBOJFOIIMN

MonekyIapHO-T€eHETUUECKHUE,
OMOXMMHYECKHE U
MaTEeMaTUYECKHE METOIbI
W3YYEHHUS IBOJIIOIHH

23

OO61re 3aKOHOMEPHOCTH
9BOJIOLINU

24

AnantuBHas pajuanysl.
HepaBHOMepHOCTH TEMIIOB
9BOJIIOLIUH

25

26

Hayunble rumoress
IIPOUCXOXKICHUS KU3HU Ha 3emiie
JloHay4HBIE MTPEICTaBICHUS O
3apOXKIECHUU KU3HU

27
28

29

OCHOBHBIC ATaITbI HeOpraHquCKOﬁ
9BOJJIFOIIMH

T'umoressr 3apOKACHUA )KU3HU

HcTopus 3eMian 1 METOIbI €€
uzydenus. Jlaboparopuas pabora
«M3yueHue u onucaHue
MCKOIAaeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB)

-

0.5

30
31

32

33

HauanpHble 3Tansl OpraHnyecKomn
SBOIIOIIAU

OBOJIOLUS HYKAPUOT

OCHOBHEBIE ATAITBI 3BOJIFOITUHN
pPacTUTENHLHOIO MHpA.
[TpakTrueckas pabota «3ydyenue
0COOEHHOCTEH CTpOeHUs PacTeHUI
Pa3HBIX OTIEJIOBY

OCHOBHBIE ATaNbl 9BOJIOINN
JKUBOTHOI'O MHUpa

0.5

34

DBOIIONHUS )KUBOTHBIX.
[IpakTuueckas padora «M3yuenue
0COOEHHOCTEHN CTPOCHUS
MI03BOHOYHBIX JKUBOTHBIX»

0.5




35

PazButne x%u3Hu Ha 3eMJie 10 3pam
U TIeproJiaM

36

37

MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI
IPOILLIOTO

CoBpeMeHHbIN IKOJIOTUUYECKUM
KPH3UC, €r0 0COOCHHOCTH

38

CoBpemMeHHas cuctema
OPTraHU4eCKOTO MPOILIOTO

39

40

OcCHOBHBIE CHCTEMAaTUYECKUE
IPYIIIBI OPraHU3MOB

AHTpOI10JIOTHS — HayKa O
YeJI0BeKe

41

42

Pa3BuTue npeacraBieHuit o
MIPOUCXOXKICHUH YETIOBEKA

MecTo 4enoBeka B CUCTEME
OpPraHUYECKOT0 MHpA.
JlaGopaTtopnast pabora «3yuenue
0COOCHHOCTEH CTPOCHHUS CKeleTa
YeJIOBEKa, CBS3AHHBIX C
MPSIMOXOKICHUEM)

0.5

43

44

45
46

47

JIBHOKYIIIME CHIIBI aHTPOIIOTEHE3a

CooTHOIIEHNE OUOJIOTHIYECKUX U
COILIMATILHBIX (hPaKTOPOB B
AHTPOTIOTEHE3e

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
[TasmeoreneTrka u MajyIeOreHOMHUKA

OBOJIIOIUS COBPEMEHHOTO
4eJoBeKa

48

49
50

51

52

YenoBeueckue pachl.
[TpaxTrueckas pabota «3yuenue
HKOJIOTHUECKUX aJarTalun
9YeJI0BEKa»

MeXIUCIUTUTMHAPHBIE METOBI
AHTPOTIOJIOTUU

3apoxaCHUE U PA3BUTHE IKOJIOTHU
MeTtonbl akonoruu. JlaboparopHas
pabota «3y4ueHue MeTo10B
9KOJIOTUIECKHUX MCCIIEIOBAHUI
3Ha4YeHUEe SKOJIOTUYECKUX 3HAHUHT
JUTSI 4eIOBeKa

0.5

0.5

53

Okonoruyeckue GakTopsl

54

55

Abuotnueckue pakropbl. CBET Kak
HKOJIOTHUECKUH (pakTop.
JlaGopaTtopHnast pabota
«BpIsiBiICHNE TpUCTIOCOOIEHUI
OpPraHU3MOB K BIIMSIHHIO CBETa»

Abuotnyeckue GpakTopsl.
Temneparypa Kak 3K0JIOrM4ECKUN
dakTtop. JlaboparopHas pabota

0.5

0.5




«BrIsIBIEHUE TPUCTIOCOOICHHI
OpTraHru3MOB K BJIUSAHHUIO
TEMIEPATYPhI»

AOuoTtndeckue (HakTopsl.
BraxHOCTB Kak 9KOJOTUYECKHIA
daktop. JTaboparopHas pabora

56 1 0.5
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHUM U3 pa3HBIX MECT
OOHMTaHUI»

57  Cpenbl 0OMTaHUSI OPraHU3MOB 1

58  buosorudeckue puTMbl 1

59  JXusnennsie GOpMBI OpraHU3MOB 1

60 buornueckue GakTops 1
3HaueHne OMOTHYECKHUX

61 B3aUMOJICUCTBUI 11 1
CYIIIECTBOBaHMS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHU 1
MOMYJISIIIH
OCHOBHBIC ITOKa3aTEIIN

g3 | TOTYJLLHH: THCICHHOCTS,

IUIOTHOCTB, BO3PACTHAS U TI0JI0BAS
CTPYKTypa
OCHOBHBIE ITOKa3aTeIN

64 | TOMYISALHHA: POXKIAEMOCTD,

MIPUPOCT, TEMIT POCTA, CMEPTHOCTb,
MUTpAIIU

65 DKOJIOTHYECKasi CTPYKTypa 1
MOMYJISIIIH

66 JrnHamuka nonyssanuu u eé 1
PETYIISIIHS

67 Kpussie pocta uncieHHOCTH
nomynsiiini. KpuBble BBKUBaHUS
DKOJIOrHYecKas HUIIIa BU/A.

68 JlaGopaTtopHnast pabota 1 05
«[Ipucnocobnenus cemsiH
pacTEeHUH K pACCEICHUIO»

69 Bwug kak cuctema Mmomyssui 1

70 3aKOHOM€pHOCTI/I MOBEICHUS U 1
MUTPAIUH )KHBOTHBIX

71 Co00111ecTBO OpraHu3MOB — 1
OHOIIEHO3

79 DKocucTeMa Kak OTKPBITast 1
crucTema

73 KpyroBopor BemecTs 1 MoTok 1
SHEPTUH B IKOCUCTEME

74 OCHOBHBEIE ITOKa3aTeIN 1
KOCHCTEMBI

75  DKOJOTHMYeCKHe MUPAMHU/IBI 1

76  V3meHeHHs cOOOIIECTB — 1




CYKIIECCUU

77

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMbI MOPEM 1 OKEAHOB

78

[TpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYHJP, JIECOB, CTEIIEH,
MYCTHIHb

79

80

81

82

83

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

Ypb6oskocucremsl. [IpakTrueckas
pabota «/3y4eHne 1 onucaHue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMOJEHCTBUN
OpPraHU3MOB B IKOCUCTEMAX

MexaHu3MEBI BO3I€HCTBUS
3arpsA3HEHUI pa3HbIX TUIIOB HA
CyOOpraHu3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALMOHHOM
1 DKOCUCTEMHOM YPOBHSIX

buocdepa — obmieruianerapHas
00o0uka 3eMiaun

0.5

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

86

3aKOHOMEPHOCTH CYILIECTBOBAaHUS
ounocdepsr

Kpyrosopots! BemecTs u
OMOre0XMMHUECKUE LIUKJIIBI

87
88
89

3oHaNBHOCTH Ouochepsl.
OcHoBHbBIE OMOMBI CYILIN

YcroituuBocTh Ouochepsl

DKOJIOTHYECKHE KPU3UCHI U X
NPUYHHBI

90

BoselicTBue yenoBeka Ha
ounochepy

91
92

93

94

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PacTUTEIbHBIN U )KUBOTHBIN MU

OxpaHa npupo/isl
OcCHOBHbBIE IPUHIIUTIBI

YCTOHYMBOTO Pa3BUTHSA
YeJI0BEYECTBA U MIPUPOJIbI

PammmonansHOE
MPUPOIOTIONB30BAHUE U
COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpasus 3eMin

95

96

O00011EeHME 10 TEME
«MHUKpO3BOIIIOLUA U €€
pe3yJIbTaThD»

O00011eHME 10 TEME

«MaxkpodBoronus 1 €
pe3yIbTaTh»




O00011EeHME 10 TEME

97  «IIpoucxoxeHue U pa3BUTHE 1
JKHU3HH Ha 3eMIie»
O000111eHME 110 TEME
98 «lIpoucxoxkacHHE YeIOBEKA — 1
AHTPOIIOTEHE3)»
00001eHue 110 TeMe «DKOJIOTUA —
99 Hayka 0 B3aUMOOTHOIIICHUSIX 1
OpPTaHH3MOBY
10 O6o6menue no Teme «OpraHu3Mbl 1
0  wucpena oOuTaHUsI»
10 | O06o0OueHuE 110 TeMe «DKOIOrUsA 1
1 BHJIOB U ITONYJISALIANA
10 O6o6menue no Teme «buocgepa — 1
2 riaobaabHas DKOCHCTEMAY
OBLIEE KOJIMYECTBO YACOB I10 10 0 75
ITPOIT'PAMME 5 '

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus. buonornyeckue cucreMs! u mponeccsl, 10 knace/ Tepemos A.B., [lerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »

* buonorus. buonorndeckue cucremsr u miponeccsl, 11 kmace/ Tepemos A.B., [lerpocosa P.A.,
OO6miecTBO ¢ orpannueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

[Taceunuk B.B. O6mas Ouonorus. ba3osslii ypoens. 10-11 knace. Meronuueckoe nocooue.M. :
IIpocsemenue.

MumakoBa B.H. OGmmas 6nonorus. ba3osslit ypoens. 10 kinacc. Metoanueckoe nocodue

Hcrounwuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-klass-
metodicheskoe-posobie/

Mumakosa B.H. Bruonorus. Pemenne 3amau mo rederuke. 10 kimacce. YueOHoe mocodue. M.
IIpocsemienue.

O6mas 6uonorus. bazosslit ypoBeHs. 10 kinacc. Metoauueckoe nocooue.

[Iporpammel 3nekTuBHBIX KypcoB. 10—11 kiaccel. Coopuuku 1 - 4 (B. U. CuBosrnasos, U. b.
Mop3yHoBa).

A.1O0.Monnera. A.B.Topranos. buonorus B cxemax u tadmmiax 9KCMO Mocksa. 2012 r.
Konecuukos C.M. buonorus. bonsimoi cnpaBouHuk 11 noarotoBku k EI'D n OI'D. PocToB Ha
Howny:Jlernon, 2022.

buonorus (6a3oBsiii ypoBeHs) : Peanu3zarus tpedoannii ®I'OC cpeanero ooiiero
oOpasoBanus : MmeToauueckoe mocodue st yuutens / [JILA. Tlapmytuna, A.B. OBUNHHHKOB,
O.B. Konsicuukos; nox pen. JI.A. ITapmytunoit. — M.: ®I'BHY «MHCTUTYT cTpaTerun pa3BUTHs
obpazoBarus», 2023.

TepemoB A.B., IlerpocoBa P.A. buonorus. Meronuueckoe nocobue ais yuuress, M.:
Mmuemo3suHna, 2023.

I'pun H., Crayr T., Teiinop , buonorus. B 3 Tomax. - M.: Mup, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



* Pabora ¢ mudppoBeIMU J1a60PATOPUSIMH
https://rutube.ru/video/89a6b579af1707ab1b774fa782fdbc6a/?ysclid=Inueqmx3kz774243134
* Best Guosorus : http://www.sbio.info

 OTkpoITHII KOJUTEK: bruomorus http://college.ru/biologiya/

* l'ocynapctBennsblit lapBuHoBckuii My3eit http://www.darwin.museum.ru

* DHIUKIONEANs pactenuii http://www.greeninfo.ru/

* XXusotnsie http://www.theanimalworld.ru/

» MenuiuHCKast SHIMKIIONEIus. AHaToMmudeckuii atiac http://med.claw.ru

* Mup XKMBOTHBIX: 3JICKTpOHHbIC Bepcuu KHUT http://animal.geoman.ru

* Pactenus: snexTpoHHbie Bepcun KHUT http://plant.geoman.ru

* Peaxue u ucuesaroniue xxuBoTHbIe Poccuu u 3apybexss http://www.nature.ok.ru

* IlenTp OXpaHbl AUKOM MPUPOIBL: MyOIHMKAIIMK 110 3Kkomoruu http://www.biodiversity.ru
* [{entp sxosoruueckoro oopasosanuss MI'JIJI(FO)T http://moseco.narod.ru

* Beepoccwiickas omumIraa mKoJILHUKOB 1o 6uostoruu http://bio.rusolymp.ru

* Beepoccwuiickas onummraza MKOJILHUKOB 10 3kostoruu http://eco.rusolymp.
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