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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ydyebnomy mpeamety "buomorus" (manee - OHOJIOTHS) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoit ®@enepamuuy, ®I'OC COO, KoHuenuwuu mnpenogaBaHus ydeOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebOnsii npeametr «buonorusy yrinyonéanoro ypoHs u3ydenus (10—11 kiaccer) sBisercs
OHUM W3 KOMIIOHEHTOB HpeaMeTHo obOnactu «EcrecTBeHHO-HayuHble mnpenmeTs». CorimacHo
nonoxxenussM GPI'OC COO npodunsHble yueOHBIC TPEIMETHI, U3ydyaeMble Ha YIIIYOJIEHHOM ypOBHE,
SBIIAIOTCST criocoOoM muddepeHnuanuu oOyueHUs Ha YPOBHE CpeIHEro o0miero oOpa3oBaHUsS U
MpU3BaHbl O0ECIEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEAHMM  OOILUM,
cpeaHuM NpodeCCHOHATBHBIM U BBICIIMM 00pa30BaHHEM. B TO ke Bpemsl KKl U3 dTUX Y4eOHBIX
MpeIMETOB JOJKeH OBITh OPHEHTUPOBAH Ha IPUOPUTETHOE pelIeHHe 00pa30BaTeIbHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIONIMX 33Jad, CBSA3aHHBIX C TNpodopueHTanuel oO0ydyaromuxcs Hu
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHS, CBS3aHHOTO C OMOJOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[IporpamMma mo yueOHOMY mpenmeTy "buonorua" maér mpeacTaBieHHe O L€ M 3adadax
u3ydyeHust yueOHoro npeamera «buonorus» Ha yriiyOJ€HHOM YpOBHE, OIpeaessieT 00sA3aTelbHOe
(MHBapuaHTHOE) MPEIMETHOE COJAEpKaHME, ero CTPYKTYpUpPOBaHHME [0 pa3ienaM M TeMmawm,
pacnpeziesieHue Mo KjaccaM, PeKOMEHJIYeT IOCIeI0BaTeIbHOCTh U3YUEHHs] yueOHOro marepuaia ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JJOTUKU Y4eOHOTO IMpollecca, BO3PACTHBIX
ocoOeHHOCTeH oOyyaromuxcs. B mporpaMme 1mo OHONIOTHM peain30BaH MPUHIUI TPEEMCTBEHHOCTH
C Uu3ydeHHeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO o00mero oOpas3oBaHus, Ojarogaps yemy
[IPOCMAaTpUBAETCS HANPABICHHOCTh HA IOCIEAYIOLIEe pa3BUTHE OWOJIOTMUECKHUX 3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO
MBILIUICHUS, TIPEICTABICHUI O 310pOBOM 00pa3e JKM3HHU, Ha BOCHUTAHUE OEPEKHOTO OTHOMICHUS K
OKpYyXaroleld TpupoaHOil cpene. B mporpamme mo OMONOTHHM TakkKe MOKa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboaHuii ®I'OC COO Kk mIaHUPYEMBIM
JTUYHOCTHBIM, METalpEeAMETHBIM W TpPEeIMETHBIM pe3yjibTaraMm oOydeHus U B (OPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-II03HABATEIbHOM AESITEIbHOCTH O0YYaIOIIMXCS 10 OCBOCHHUIO COACPIKAHUS
OM0JIOrNYecKOro 00pa3oBaHus Ha YpOBHE CpeJHEro oouiero o0pa3oBaHusl.

Vuebnsiii mpeamer «buonorus» Ha ypOBHE CpeIHEro oOIero oO0pa3oBaHUs 3aBEpIIACT
Ouosoruyeckoe oOpa3oBaHHE B IIKOJE W OPHEHTUPOBAH HA paCIIUpPEHHE W YIIIyOJIeHWe 3HAHUI
oOyyaroluxcs 0 )KUBOU NMPUPOE, OCHOBAX MOJIEKYJISIPHONU U KJIETOYHOU OMOJIOTHHU, SMOPUOIIOTUU U
OMOJIOTHH Pa3BUTHUS, TEHETUKH, CEIEKIINH, OMOTEXHOJIOTHH, YBOJIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3ydyenne yueOHoro mnpeamera «buonorusi» Ha YriiyOJ€HHOM YPOBHE OpPUEHTHMPOBAHO Ha
MOJITOTOBKY OOYYaIOUIMXCS K MOCIEAYIOLIEMY MOJIy4eHHIO OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHM3alusIX cpeaHero npogeccuoHaabHOro odpazoBanusi. OCHOBY €ro coaepKaHHsl COCTaBIISIET
cucTeMa OMOJIOTMYECKUX 3HAHWM, MOTYYEHHBIX MPU M3y4EeHUH OOYYaIOIIMMHUCS COOTBETCTBYIOIINX
CHUCTEMATHYECKUX pa3/ieJIOB OMOJIOTMH Ha YpPOBHE OCHOBHOTO o0miero oOpaszoBanus, B 10-11
KJIaccaxX 3TH 3HAHUA MOMYYaroT pa3BUTHE. Tak, pacIUpeHbl U yrIyOJieHbl OMOJOTUYECKUE 3HAHUS O
pacTeHUsIX, JKUBOTHBIX, Iprlax, OaKTepusx, OpraHu3Me 4eJoBeKa, OOUMX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOTHUTEIHHO BKJIFOUEHBI OWOJIOTMYECKHE CBEACHHS MPUKIATHOTO W TMOWCKOBOTO XapakTepa,
KOTOpbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS MOCIeIytolIero Beidopa nmpodeccun. Bozmoxna
TaK)Ke WHTErpamus OUOJOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOJTY4CHHBIMU
00y4arolUMUCs NPy U3y4eHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMMsl 1o yueOHomy mnpeamerty "buonorus” orpaxaeT CUCTEMHO-YPOBHEBBIM
U DBOJIOUMOHHBIA MOAXOAbI K H3ydeHHIo Ouosiornu. CorjacHO MM, H3Y4alOTCs CBOMCTBa H
3aKOHOMEPHOCTH, XAPAKTEPHBIE NJi MUBBIX CHCTEM pA3HOrO YPOBHS OpraHU3alllM, SBOIIOLUU
OpPraHWYECKOTO MHUpa Ha 3emyie, COXpaHEHHs OMOJOTHYECKOTro pazHooOpasws mianetsl. Tak, B 10
KJIacCe M3Y4YaloTCsS OCHOBBI MOJIGKYJSIPHOM W KJIETOYHOW OMONOTHH, IMOPHOJIOTHU U OHOJIOTHH



Pa3BUTHS, TEHETHKH U CEJIEKLINU, OMOTEXHOJIIOTUH U CHUHTETUYECKOH OMOJIOTHMH, aKTYaJU3UPYIOTCS
3HaHUS OOy4aromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMHUH, (pu3mosioruu yenoBeka. B 11 kimacce
M3Y4YalOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTUHU U yueHHe 0 Onocdepe.

YueOubiii mnpenmer «buonorus» mnpuszBaH 00eCHEUYUTh OCBOGHHE  OO0yYarOIIMMHCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIHUIIOB U MPaBHII, JISKAIINX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, 3HAHUN O CTPOECHUH, MHOT0OOpa3uu U OCOOCHHOCTSIX KJIETKH,
OpraHu3Ma, IOMYJIALNN, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOMIUXCS HAYYHBIX JOCTHIKEHHSX,
COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJIOTMH, MPUKIATHBIX acHeKTaX OMONOrMueckux 3HaHuu. [lns
Pa3BUTHS U MOAJIEPKAHHUS MHTEpeca 00yJaromuXcss K OMOIOTHH HApSAY CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOr0 MaTepralia B COAEPKaHUU IPOrpaMMBbI 110 OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUS M PA3BUTHS TOM MIM MHOM 00JacTH OMOJNOTWH, BKJIAJOM OTEYECTBEHHBIX M
3apyOeKHBIX YUEHBIX B pEIICHNE BAKHEHIINX OMOIOTHYECKUX U HKOJIOTUYECKUX MPOOIIEM.

Lens m3ydeHus yweOHoro mnpeamera «buosiorusi» Ha yrilyOJ€HHOM YPOBHE — OBIJIAJCHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3alliH KUBBIX CHCTEM Pa3HOTO
paHra W TPHOOpPETeHHWE YMEHHMH HCIONb30BaTh 3TH 3HAHUA B (OPMUPOBAHMM HMHTEpeca K
ornpeaenéHHoi o0nacTu npodeccuoHAIBHON JesTeNbHOCTH, CBI3aHHOM C OMOJIOTHEH, WK K BBIOOPY
y4eOHOTO 3aBeICHUS TSI TPOAOIDKEHHS OMOIOrMYECKOr0 00pa30BaHMs.

JlocTtuxkenune uenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha yriayOn€HHOM YpOBHE
o0ecreYnBaeTCs pelIeHUEM CIeTYIONIUX 3a1au:

OCBOEHHE OOYYAIOLIUMUCS CHUCTEMbI OMOJIOTMUECKUX 3HAHUN: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUAX, KOHLEMUUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBWIaX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O CTPOCHHH, MHOTOOOPa3uu U OCOOEHHOCTSIX
OMOJIOTMYECKNX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJISIus, BUA, OuoreomeHos, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

O3HaKOMJIEHHE OOYYaIOLMXCsl C METOaMHU MMO3HAHUS KMBOW MPHUPOJBL: UCCIIEI0BATEIbCKUMU
METOJIaMU OMOJOTHYECKHX HAyK (MOJEKYISIPHOU U KIETOYHOW OMOJIOTHH, IMOPHOTIOTHU U OHOIOTHH
pa3BUTHSA, TEHETUKU M CEIEKIUH, OMOTEXHOJOTMU M CUHTETHYECKON OMOJIOTHH, IaJCOHTOJIOTHH,
9KOJIOTUM); METOJaMH  CaMOCTOSITEIbHOTO  TPOBEACHHMs] OMOJIOTMYECKUX HCCIEeOBaHUNA B
nmabopaTopuu U B ipupoie (HabIroAeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE);

OBNIaJicHUEe OOYYalOIIMMUCS YMEHHUSMHU: CaMOCTOSITE€IbHO HaXOAMTh, AHAIU3HPOBATH MU
HCIOJIb30BaTh OMOJIOrMYECKYI0 HMH(OpMAIMIO; TOJb30BaThCSI OMOJOTMYECKOW TEPMHUHOJIOTHENH U
CHUMBOJIMKOH; YCTaHABIMBATh CBSA3b MEXIY Pa3BUTHEM OHMOJIOTUH U COLUAIBHO-3KOHOMUYECKUMHU U
9KOJIOTMYECKUMHU MpoOJIeMaMH YEeJIOBEUYECTBA; OLCHUBATh MOCIEACTBHSI CBOEH JAESITEIbHOCTU IO
OTHOLICHUIO K OKpY)Kalolled NpUPOAHOM cpede, COOCTBEHHOMY 3/I0pPOBbIO U  370POBBIO
OKpY)KaIOIIMX Jto/iel; OOOCHOBBIBaTH M COOJIIOJIaTh MeEpbl MPOPMIAKTHUKH HHPEKIMOHHBIX
3a0oJeBaHUN, TpaBWia IOBEAECHUS B TMpHpoJae M olecreyeHus Oe30MacCHOCTH COOCTBEHHOM
KHU3HEJCSATENIbHOCTY B YpPE3BbIUAHHBIX CHUTYalUsX MPUPOJHOTO U TEXHOTCHHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE y OOYYAIOIIUXCS WHTEUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEW B MpoIecce
3HAKOMCTBAa C BBIJAIOMIMMHCS OTKPBHITUSIMU M COBPEMEHHBIMH HCCJIEIOBAaHUSIMU B OHOIIOTHH,
pelaeMbIMi €10 npoOJjeMaMH, METOJ0JIOTHEe OHOJOTHYECKOr0 HCCIIEOBaHMs, MPOBEIECHUS
HKCHEPUMEHTAIbHBIX  UCCIECIOBaHMN, pelleHHs  OHOJOrMYecKMX  3ajad, MOJETUPOBaHUA
OMOJIOrMYeCKUX 0O0BEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Yy OOYYaroIMXCs LIEHHOCTHOTO OTHOIIEHUS K XMUBOW MpPUPOJE B IIEJIOM U K
OTJENbHBIM €€ 00BEKTaM U ABJIEHUSAM; (POPMHUPOBAHHE IKOJOTUYECKOM, FT€eHETUUECKO I'PaMOTHOCTH,
o01eit KyJabTypbl IOBEICHUS B PUPO/JIE; HHTEIPAlluK €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHue 00yJaromMMHUCS KOMIETEHTHOCTH B PAIlMOHAJIBHOM MPUPOJOTNOIb30BAHUH
(cobmroeHne mpaBuIl MOBEIEHHUS B IPUPOJAE, OXPaHbl BUJOB, IKOCUCTEM, OHMOC(EpDI), COXpaHEHUN
COOCTBEHHOTO 3JI0pOBBSl U 3J0POBbSl OKPYXKAIOMMX JHOJeH (coOmofeHns Mep NpOQPHUIAKTUKH
3a0osneBaHul, obOecrieueHue O€30MaCHOCTH JKU3HEAEATENIbHOCTH B UYPE3BBIYAMHBIX CHUTYalUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOJIb30BaHHUS OWOJIOrMYECKHUX 3HAHUN U
YMEHHI B ITIOBCETHEBHOM KU3HU;



CO3/IaHHMe YCIOBUH JJII  OCO3HAHHOTO BHIOOpa  OOYYArOIIMMHCA  WHIUBUIAYATHHON
o0pa3oBaTebHOM  TPACKTOPHH,  CIOCOOCTBYIOUIEH  MOCHenyomeMy  MnpodecCHOHATHLHOMY
CaMOOTIPE/ICIICHHUIO, B COOTBETCTBUU C HHIMBUyaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1miee YnCIIo YacoB, OTBEICHHBIX HA W3YyUeHHE OMOJIOTUU Ha YIIIyOJIIEHHOM YPOBHE CPEIHETO
obmiero oopazosanmsi, coctabisieT 204 yaca: B 10 kmacce — 102 gaca (3 waca B Heneno), B 11 kiacce
— 102 gaca (3 yaca B HeJIENIO).

OTb60p opraHu3anMoOHHBIX (OPM, METOIOB U CPEICTB O0yUYEHUSI OMOIOTHH OCYIIECTBIISICTCS C
yu€ToM crnenuduKH ero coaep)KaHusi M HAIlpaBICHHOCTH Ha TPOJOJDKCHHE OWOIIOTHYECKOTO
o0pa30oBaHMs B OPraHU3ALUIX CPEIHETO MPOGECCHOHATBHOTO U BBICIIETO 00Pa30BAHMS.

OOs3aTeNbHBIM YCIIOBUEM TIpU OOYYEHUM OWOJIOTUM Ha YriIyOJIEHHOM YpOBHE SIBISCTCS
MIPOBEJICHUE JTA0OPATOPHBIX M MPaKTHYECKUX padoT. Takke yyacTre 0O0y4aronuxcs B BBITIOJHEHUH
MPOEKTHBIX U Y4eOHO-MCCIIENOBATEIbCKUX PA0OT, TEMAaTHKAa KOTOPBIX ONPEACISICTCS YIUTEIeM Ha
OCHOBE UMEIOIINXCS MAaTePUATHHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

CogaeprxaHue NporpaMMbl, BbIACIIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IOCYAApCTBEHHOMN
uroroBoi arrectanuu (I'NMA).

Tema 1. Buosorusi Kak Hayka

CoBpeMeHHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkasi ucTopust pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydyaeMble HMH TpoOneMbl. DyHAaMeHTanbHbIC, NPUKIAIHBIE |
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OUONOTHH B (POPMUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpA.
[Ipodeccun, cBsi3anHbIe C OuWosorMeld. 3HAYeHHWE OWONOTHH B TIPAKTHYECKOH EATCIBHOCTH
YyeJIoBeKa: MEJIUIIMHE, CEJTLCKOM X0351iCTBE, TPOMBIILICHHOCTH, OXPaHe MPUPOIbI.

JleMoOHCTpaL U

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b.Jlamapk, Y. dapBun, V. Tlapseii,
I'. Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, 1. . Meunukos, H. 1. Bapunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBS3b OMOJOTHMHM C JAPYrUMHU Haykamu», «Cuctema OHOJIOrMYecKUX
HayK».

Tema 2. ’KuBble cucTeMbl H UX H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, MUCKPETHOCTh M IIEJIOCTHOCTH, CIOXKHOCTh U YHOPSJIOYCHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CAMOBOCIIPOU3BEACHHUE, Pa3APaKUMOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE.

VYpoBHM  OpraHu3alMy  SKUBBIX CHCTEM: MOJIEKYJSIPDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, PKOCHUCTEMHBIN (OMOreoleHOTHYECKUii), OuochepHsbIil.
[Ipoueccel, mpoucxoasdiue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKK XHUBOTr0. JKU3Hb Kak ¢opma
cyliecTBOBaHMs MaTepuu. Hayku, n3ydaronine >KuBble CHCTEMBI Ha pa3HBIX YPOBHSAX OpraHU3aIiH.

W3ydeHue >KHUBBIX CHUCTeM. Mertoasl Ouonornueckoil Hayku. HabOmioneHue, u3MepeHue,
AKCIEPUMEHT, CUCTeMaTu3anusa, Metaanain3. [loHsTre o 3aBUCHUMOI U HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenta. IlocranoBka u mpoBepka rumnore3. HyneBas rumoresza. Ilonsitue
BBIOOpKM H €€ J0CTOBEpHOCTh. Pa3zbpoc B Omonormueckux maHHbIX. OIleHKa TOCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTartoB. [IpuyMHBI HCKaXeHUs pe3yabTaTOB JKcrepuMeHTa. [loHsiTue
CTaTHUCTHYECKOTO TECTa.

JleMoHCTpanuu

Tabmuip! 1 cxembl: «OCHOBHBIE TTPU3HAKH KU3HNY, «bruonorndeckue cucteMol», «CBOHCTBA
XKUBOM Marepum», «YPOBHU OpraHu3alluu >KUBOM NpUPOAbDY, «CTpPOEHHE >KUBOTHOM KIIETKH»,
«Tkanu KUBOTHBIX», «CHCTEMBI OpraHOB YEJIIOBEUECKOrO0 OpraHusMma», «buoreoreHos,
«buochepay, «MeTobl H3ydeHUS )KUBOW TIPUPOJIBIY.




Oo6opynoBanue: 1a00paTopHOE OO0OpYIOBAHUE IS MPOBEACHUS HAOIIONECHUHN, M3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cronb30BaHUE pa3IUYHBIX METOAOB IPU M3YYEHUM HKHUBBIX
CUCTEM.

Tema 3. buosorus KjeTrku

Knerka — cTpykTypHO-(yHKLIMOHAJIbHAsI €JUHULA >KUBOTO. VICTOpHUS OTKpBITUS KIETKH.
PaGotrer P.I'yka, A.JleBenryka. Kierounas teopust (T.IlBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHON KIIETOYHOU TEOPHUHU.

MeToapl MOJIEKYJISIpHOH M KJIETOYHOW OWONOTHMH: MHKPOCKOMHS, XpomaTtorpadus,
uekTpoope3,  METOA  MEYEeHbIX  aToMoB,  JIuddepeHuanbHOe  LEHTPUPYTHpOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK. M3y uenue pukrcuposanHvix K1emoK. OneKTpOHHAas
MUKpocKonus. Kougokanvuas mukpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JleMoHCTpanuu

Ioptpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMmbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHKpOcKomy, «Mcropus
Pa3BUTHS METOI0OB MUKPOCKOIIUN».

OO6opyioBaHMEe: CBETOBOM MHUKPOCKOI, MHKpPOIIpENapaThl PacCTUTENbHBIX, JXUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IMpakTuyeckasi padora «/3ydeHue MeETOAOB KJIETOYHOW Owmonoruum (xpomarorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyrupoanue, [1LIP)».

Tema 4. Xumuveckasi OpraHu3alus KJIeTKH

XVMMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yIbTPaMUKPOdJIEMEHThI. Bosa u e€ ponb Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPErYJSLUU. MuHepalibHbIe
BEIIECTBA KJIETKU, UX OHMoJoruyeckas poib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BeniecTBa KJIETKU. buonoruueckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Monekynbl. [lepBuuHas cTpykrypa Oenka, HEeNTUIHAS CBA3b.
Bropuunas, TpeTuuHas, dYeTBEpTUYHAs CTPYKTypbl. Jlenatypamus. CBoiicTBa  O€JKOB.
Knaccudukanus 6enxos. buonornueckue GyHkiun 0enkoB. [lpuonul.

VYrnesoasl. MoHOcaxapuabl, Jucaxapuabl, oJMrocaxapuibl U noaucaxapuabl. OOmui miaxH
CTpOeHUs U (PU3MKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0OB. bronornueckue pyHKIMU yTII€BOIOB.

Jlunner. lMunpodunbHo-rUAPOPOOHEIE CBOMCTBA. Knaccugukanus JIUIIUJOB.
Tpurmuuepunsl, ¢Gochoaunuasl, BockH, crepounsl. buonorndyeckue QyHkimu nunuaoB. OOmme
CBOMcTBa OMOJOrMYECKMX MEMOpaH — TEKyduecTb, CIHOCOOHOCTh K  CaMO3aMbIKaHHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHOBbIX KHCIOT. HyxneoTuasl.
[Tpuniun xomruiemeHntapHoctH. [IpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas crnmpais.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monexkynsl AT®. Makpospruueckue cBsizu B Moiekyine AT®. buonormdeckue
¢byaxkumn AT®. BoccraHoBneHHblE — TMEPEHOCYMKH, UX  (QYHKIMH B KJIETKe. /[pyeue
nykneosuompugocpamor (HT®). CexsennpoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OHO(pU3NYECKHE HCCIeIOBaHUsA COCTaBa W
MIPOCTPAHCTBEHHOMN CTPYKTYphl OMOMOeKy. Mooenuposanue cmpykmypol U OyHKYul 6UOMONEKYT U
ux komnnekcos. Komnviomepnoiti ousaiin u opeanuveckuii cunmes OGUOMONEKYL U UX HENPUPOOHbIX
aHano2os.

JleMoHCTpanun

optpetst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, @.Conrep,
C. [Ipy3unep.

Jlnarpammsbl: «PacnipefenieHne  XUMHUYECKHMX  JJIEMEHTOB B HEXHUBOH  MPUPOJIE»,
«Pacnipenenenne XUMHYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u  cxeMsbl: «Ilepuognueckass TalnuIa XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BO/IBI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHne MOJIeKybl 0enka», «CTpyKTyphl




0enKoBOM MoseKynbl», «CTpoeHHe MOJNEKYyl yIriaeBoAoB», «CTpOoeHHE MOJIEKYN JIMIIHOBY,
«HyxnenHoBbie KUCTOTHIY, «CTpoeHne MosieKyibl ATD.

OO6opynoBanue: XMMUYECKas Mocyia 1 000pyI0BaHHE.

Jla6opaTopnasi pa6ora «O6HapyxeHHe OETKOB C OMOIIBIO KAU€CTBEHHBIX PEAKIIHI.

Jladboparopnasi padora «lccienqoBaHue HYKICHHOBBIX KHCIIOT, BBIICICHHBIX M3 KIETOK
Pa3IUYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenue u GQyHKIMH KJIETKHU

Tunbl KIETOK: »yKapuoTHYecKas W IpokapuoTudeckas. CTpyKTypHO-(pyHKIHMOHAJIbHbIE
00pa30BaHMsI KJICTKH.

Crtpoenue npokapuoTudeckoi kietku. Kierounas crenka Oakrepuil u apxeid. OcoOeHHOCTH
CTpOEHUS TeTepoTPO(HON U aBTOTPOPHOI MPOKAPHOTHUECKUX KIETOK. MEeCTO M posib MPOKAPUOT B
OnolLEeHO3aX.

Crpoenrie u (yHKIMOHMPOBAHUE SYKapHOTHUECKOW KieTku. I[lma3marmueckas memOpaHa
(mnazmanemma). CTpykTypa  mulazMaTuueckod  MmemOpanbl.  TpaHcmopT — BewlecTB — yepes
IUIa3MaTHYECKyl0 MeMOpaHy: nacCcuBHbBIM (muddysusa, obneru€nnas auddysus), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIA TpaHcnopT). Ilomynmponunaemocts MemOpanbl. PaGota
HATPUH-KAIMEBOT0 HAacoca. DHIOIMTO3: MWHOLUUTO3, (aromuro3. Dk3ounTto3. Kierounas creHka.
CrpykTypa 1 GyHKIHHU KIETOUYHOW CTEHKH PacTeHH, rpuboB.

Huronmnaszma. I{utozonb. [urockener. JIBmwkeHue muToriazmMbel. OpraHoujsl  KIETKH.
OnHomMeMOpaHHBbIE OpraHoOMJbl KIETKU: sHuominazmarudeckas cerb (OIIC), anmapar ['ombmxu,
JIU30COMBI, UX CTpoeHHe M (QyHKUUU. B3auMocBA3b 0OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CrtpoeHue rpaHyIsApHOTO peTukynyma. Mexanusm  Hanpasnenus oeirkog 6  JIIIC. Cunres
pacTBopuMbIX ~ OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH.  I'maakuit  (arpaHyisipHbIN)
sHOMIa3MaTHueckuil petukynyMm. CekperopHas ¢yHKuus anmnapara [oabmaxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka denxos 6 annapame I'o1v0xcu. TpaHCIIOPT BEIIECTB B
kieTke. Bakyonu pactutensHbix kieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE =~ OpPraHOMJIbI  KJIETKM: MHTOXOHAPUH, IUIACTUIBL. [Ipoucxoorcoenue
mumoxonopuii u  naacmuo. Cumbuozenez (K.C. Mepesckosckui, JI. Mapeynuc). CTtpoeHue u
GyHKIMM  MUTOXOHApUN © muactuA. llepBuuHble, BTOPUYHBIE W  CIOXKHBIE IUIACTH[BI
(OTOCUHTE3UPYIOIIUX 3yKapHOT. XIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIIACTHI BHICIIUX PACTEHUH.

HememOpannbie opranouasl kiaeTku CTpoeHHEe UM (QYHKIMM HEMEMOpaHHBIX OPraHOMJIOB
KJIETKH. Pu6ocowmsl. Ilpomescymounvie Gunramenmul. MuxkpodunaMeHTbl. AkmuHosbie
MUKpoguiameHmul. Mpieynbie KIIETKU. AKmunogule KOMNOHEHMbl HeMbIUUEYHbIX
knemok. Mukpotpy6ouku. Kiertounsiii nentp. CTpoeHHE M JBI)KEHUE JKIYTHKOB M PECHUYEK.
Muxkpotpybouku nutomiasMel. LleHTpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
Mmukpompybouxkamu. Momophuie 6enxu.

Anpo. ObGonouka siapa, XpOMATHUH, KapHoIUla3Ma, SAPBINIKH, UX CTPOCHHE U (PYHKIIMH.
Snepubiii O6enkoBblli MaTpukc. [IpocTpaHCTBEHHOE pAacHOJIOKEHHE XPOMOCOM B HHTEp(ha3zHOM
sanpe. dyxpomamun u 2emepoxpomamur. bBelKM XpoMaTthHa — TUCTOHBL /Junamuxa s0epHOU
06010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKapUOT (PacTUTENBHOM,
KHUBOTHOMU, TPUOHON).

JleMoOHCTpaLun

oprpetsl: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabaune! u cxeMbl: «CTpoeHHE HYKAPUOTUUYECKON KIeTKH», «CTpoeHHEe KUBOTHOM KIETKHY,
«CTpoeHHE  pacTUTENBbHOM  KIETKM», «CTpoeHHMe MUTOXOHIpuw», «Aapo», «CrpoeHune
MIPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpenapaThl paCTUTENbHBIX, dKUBOTHBIX KIIETOK,
MHUKpoOTMpernaparbl 0aKTepHalIbHbIX KJIETOK.

JlaboparopHasi padora «/3ydeHne CTpOCHUS KIETOK PA3JIMYHbIX OPTaHU3MOBY.

IMpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».




Jlaboparopnasi pabora «lccienoBanue mnuasMoiau3a M JEIUIA3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IpakTnyeckas padora «/3ydeHne IBIKEHHUS UTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

ACCUMMIISIIIMSL U JUCCUMWIIALIMS — JIB€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BeEIIeCTB:
aBTOTPO(HBIA U TeTepoTpodHbIN. YuyacTHe KUCIOpoAa B OOMEHHBIX MHpoleccax. JHepreTuyeckoe
obecrieyenue kieTku: npespameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBIN XapakTep
peakuuil KJIeTo4Horo meradbonuszma. MDepMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnnunst (pepMEHTOB OT HEOPraHMYECKMX KaTalM3aToOpoB. belKu-akTUBAaTOpPHl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pPEaKLUUN OT Pa3IMYHBIX (aKTOPOB.

[lepBUYHBII CHHTE3 OpPraHWYECKHX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEeHMbIN U
oxcuzenHvlll homocunmes y bakmepuii. Ceemocodbuparowjue nuemMeHmol U NUSMeHmMvl PeaKyuoHHO20
yenmpa. Ponb X10pomiacToB B npouecce porocuHte3a. CBeToBas u TeMHOBas (aszbl. DomoodvixaHue,
Cs, Co u CAM-munst  pomocunmesa. IlpogykTuBHOCTh doTOCHMHTE3a. BnusHue pazmu4HbBIX
(akTOpoB Ha CKOPOCTH (poTocHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocunTte3. PaznooOpasne opraHn3MOB-XEMOCHHTETHKOB: HUTpUdULIUpYIOLIne OaKTepuu,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHBIE OakTepruu. 3HaUCHHE XeMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buabl Opokenus. [IpomykTel OpoXKeHHS W HUX HCHOIb30BaHUE
9YeJI0BEKOM. AHAa’POOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHI OMOTEXHOIOTHU M BO30OyIUuTENN 00IE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl HHEpreTuueckoro oobmeHa. [loAroToBuUTENbHBIA ITall.
['mukonu3 — 6ECKUCIOPOAHOE PACIETIICHHE TITFOKO3bI.

buonoruueckoe OKHUCIIEHHE, WIH KJIETOYHOE JAbIxaHue. Ponb MHUTOXOHApPUN B mpoieccax
OMOJIOTHYECKOTO OKHCJICHHUS. [uknmnyeckue peaxium. OxucnuTensHoe
dbochopunupoBanue. Suepeus Mmembpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnot AT®-cunmaszwi. [IpeumytiecTBa adpoOHOTO Myt 0OMEHa BEIICCTB Mepe]l aHadPOOHBIM.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

JleMoHCTpan U

Hoprpersr: JIx. [Ipuctin, K. A. Tumupsazes, C.H. Bunorpanckuii, B. A.Dnrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmuupl U cxembl: «@oTOCHHTE3», «IDHEpreTuueckuii odomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opyoBaHue: CBETOBOII MUKPOCKOMN, 00OpyIOBaHUE JUIsl MPUTOTOBJIEHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopnasi padora «/I3yueHue KaTaJIuTHUYECKONM aKTUBHOCTU (PEpMEHTOB (Ha mpuMepe
aMMJIa3bl WM KaTaasbl)».

JlaGopaTopnasi pa6ota «/3ydyeHue pepMeHTaTUBHOIO pacIlleIUIeHHsI IEPOKCHIa BOAOPOIa B
PaCTUTENIBHBIX U AKHUBOTHBIX KJIETKaX).

JlagopaTopnasi pa6ora «CpaBHeHHE Mpo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A).

JlaGopaTopHnas padora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U BIXAHUS.

Tema 7. HacaeacreenHass nHpOpMAanMs U peajn3anus eé B KJIeTKe

Peaknum marpruuHoro cuHresa. [IpuHOWI KOMIUIEMEHTApHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmuzanus HacieICTBEHHOM uHpopMmanuu. ['eHeTHYecKHili KO, €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. IlpumHnmmel TpaHCKpUnmu: KOMIUIEMEHTapHOCTb,
aHTUNAPAJUIEIbHOCTb, ACUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnopTHbix PHK B OmocunTese Oenka. YcioBus
ouocunTe3a 6enka. KonupoBanne aMuHOKHCIIOT. Posk pubocom B OnocuHTE3E OenKa.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y MpOKapHoT U
sykapuoT. Perynsuuss akTUBHOCTM TeHOB Yy mpokapuor. [umoreza omnepona (@. XKaxoO,



XK. MaHno). Monexynsapuvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peaynayuu pabomul 2eHog. Perymnsius 0OMEHHBIX ITpoLeccoB B KileTke. KileTounslii romeocTas.

Bupycel — HekneTounble (OpMBI KU3HU W OONUraTHble mapa3uThl. CTpOEHUE HPOCTHIX U
CJIO’KHBIX BUPYCOB, pETPOBHPYCOB, OakTepuodaros. Kusnennwiti yuxn JHK-codepocawux supycos,
PHK-cooeparcawux supycos, baxmepuogaecos. Obpamnas mpanckpunyus, pesepmasda, uHmezpasa.

BupycHsbie 3a0oneBanus YenoBeka, ;kuBoTHBIX, pactenuid. CITU ], COVID-19, connansHbie 1
MEJIULUHCKUE TPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuiux maccusos («bigdata») cmpykmyprvix
ouonocuueckux damnwvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie @dyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JleMoHCTpanuu

[Moptpetst: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabnuubt u cxembl: «buocunres 6enkay, «I'eneTnueckuit Kony», «Bupyce», «bakrepuodarm.

IIpakTuyeckasi padora «Co3ianue MOJEIN BUPYCay.

Tema 8. 7Ku3HeHHbIH IMKJI KIETKH

Knerounslii nuki, ero mepuoisl u perymsiuus. Murepdaza um muto3. OcobeHHOCTH
mporeccoB, mporekarmux B uHTepdasze. [loaroroBka kieTkm K aeneHuto. [IpecrHTEeTHYECKHiA
(MOCTMUTOTUYECKUN), CHUHTETUYECKMH U IOCTCUHTETHYECKHH (IPEMHUTOTHYECKUI) Nepuojbl
uHTEp(ha3bI.

Marpuunbiii  cunte3 JIHK —  pemmkaums.  Ilpunuunser  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh, IMOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJUIEIbHOCTh. MeXaHu3M peruIMKaIiu
JHK. Xpomocomsl. CTpoeHne xpomocoM. Tenomepsl U TeoMepasa. XpoMOCOMHBII Ha0Op KJIETKU —
KapuoTuIl. J{unionaHbii U rarionaHbli Habopbl XpoMocoM. I'omonornynsie XpoMocoMsl. [looBbie
XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaAuu MUTO3a U MIPOUCXOAIINE B HUX MPOLIECCHl. TUIIBI MUTO3A.
Kapunoxunes u nuroxknses. buonornueckoe 3HaueHue MUTO34.

Perynsuus mutoTnyeckoro nukiia kiaetku. [Iporpammupyemast KiieTouHas ruOesb — aromnTos.

Knerounoe sapo, XpoMocombl, (pyHKIMOHANbHAs TeHOMUKA. Mexanuzmel nponugepayuu,
ougpepenyuposxu, cmapenus u euberu xkiemox. «ljupposas xkniemka» — ououngopmamuvecxue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JleMoOHCTpaL U1

Tabmuubl u  cxembl: «OKM3HEHHBIH LMK KIETKH», «MUTO3», «CTpOE€HHE XpOMOCOM,
«Pennmukanus [JHK».

OO6opynioBaHMe: CBETOBOM MHKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KJIETKaxX KOpeIlKa
JIyKay.

JlaboparopHasi padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue OpPraHHU3MOB. OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHSI M KM3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYrHe MNpOTHCTHL. KolloHMalbHbIE
OpraHHU3MBI.

B3anMocCBA3p 4YacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHM, opraHbl U CHCTEMBI OpPIaHOB.
OpranusMm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeabHasi, IOKPOBHAsSI, TPOBOASIILIAS,
OCHOBHasA, MexaHuyeckas. OcCOOEHHOCTH CTpOeHMs, (PYHKIUI U pacloNOKeHUs TKaHel B opraHax
pacTeHui.

TKaHU KUBOTHBIX U YeJIOBEKA. THIBI KUBOTHBIX TKAHEW: dNIUTENNAJIbHAs, COEAUHUTEIbHAS,
MbIllIeyHas, HepBHasi. OCOOEHHOCTH CTpOEHHS, (YHKIMH M pacrlojOXKeHHs TKaHel B opraHax
KUBOTHBIX U YEJIOBEKA.




Opranel. BereratuBHble U T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBl OpraHOB
JKUBOTHBIX U 4esoBeKa. DyHKIUU OPraHOB U CHCTEM OpPIaHOB.

Ornopa Tena opranuzmoB. Kapkac pacrennii. CkelleTbl OHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIil 1 BHYTpeHHUH ckeseT. CTPOSHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBuKeHHE OpraHu3MoB. J[BIKeHHE OJTHOKICTOYHBIX OPraHU3MOB: aMEOOUTHOE, KTYTHKOBOE,
pecHMYHOE. [IBMKEHME MHOTOKJIETOYHBIX PpAacTEeHUM: TpPONM3Mbl M  HacTuu. JIBHykeHue
MHOTOKJICTOYHBIX J)KHUBOTHBIX M YeJloBeKa: MbllieuHas cuctema. Pediexc. CkeneTHple MBIIIIBI U UX
pabora.

IIutanue opranusmos. llorjomeHne BOABI, YIVIEKUCIIOIO Ta3a U MHUHEPAIbHBIX BEILECTB
pacteHusaMH. [Intanue KUBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPUKIIETOUHOE nuieBapenue. [lnranue
II03BOHOYHBIX KMBOTHBIX. OTHENbl NMILEBAPUTEIBHOIO TpakTa. lluiieBapuTenbHbIE KeENE3bl.
[InmeBapuTenbHas cUCTEMa Y€I0BEKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. Jlpixanue *)UBOTHBIX. [{uddy3us ra3zos uepe3
oBepXHOCTh KieTKu. KokHoe npixaHue. JlpixatenpHass noBepxHocTh. JKabGepHoe M J€rounoe
IbIxaHue. JpIXaHue MO3BOHOYHBIX UBOTHBIX M YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS
JETKUX TMO3BOHOYHBIX J)KUBOTHBIX. JlpIXaTenpHas cCUCTEMA Ye0BeKa. MexaHu3M BEHTUIISALUY JIETKUX
y IITUI] ¥ MJIEKONUTAIOMMX. Perymsinus npixanus. J{pixarenpHble 00BEMBI.

TpaHcnopT BemECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHcnopT BeNeCcTB
y )kUBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHas cucTeMa O3BOHOYHBIX KHBOTHBIX
u yenoBeka. Cep/ile, KpOBEHOCHbIE COCYIbl M KpoBb. Kpyrum kpoBooOpareHus. DBOIIOLUOHHBIE
YCIIO)KHEHUS CTPOCHHUSI KPOBEHOCHOM CHCTEMbl IO3BOHOYHBIX XKMBOTHBIX. Pabora cepauma u eé
peryssnus.

Beinenenne 'y opranu3moB. Beigenenne 'y pacteHuid.  BeineneHue 'y )KMBOTHBIX.
CoxparutenbHble Bakyosu. Opranbl BbiieneHus. OuibTpanus, ceKpeuus U o0paTHOE BCachIBaHUE
KaKk MEXaHM3Mbl paboThl oOpraHoB BbiAeiaeHUA. CBs3b TOJOCTH Tela C KPOBEHOCHOM W
BBIICJIUTEIIBHON CUCTEMaMHU. BbliesieHne y N03BOHOYHBIX J)KUBOTHBIX U 4enoBeka. [Touku. Ctpoenue
u pyHKIMOHKUpOBaHUe HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.

3ammrTa y OpraHu3MoB. 3allMTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil U LUCTHI
npocTedmux. 3ammra y MHOrOKJIeTOuHbIX pacteHuid. Kyrtukyna. CpenctBa maccUBHOM
XHUMHUYECKON 3aIIUTHl. OUTOHIIUAHI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX POU3BOAHBIE. 3allIUTa OPraHU3Ma OT
6onesneil. ImmyHHast cucrema yenoBeka. KieTouHblil M ryMOpaibHbI HMMYHUTET. BposxnéHHBIN 1
MPUOOPETEHHBIM cHeUPUUEeCKUii UMMYHUTET. Teopusi KJIOHAIbHO-CEIEKTUBHOTO HMMYHHTETA
(IT. Opnux, ®. M. bepner, C. Tonerasa). BocnanuTensHble 0TBETHI OPraHU3MOB. Posib BpoKAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazapaxxuMocTe M peryisnus 'y OpraHusMoB. Pa3gpakuMocTb y  OJHOKIETOYHBIX
opranu3moB. Takcucel. PaszgpaxxumocTe M perymsuus y pacreHuil. PocroBble BemecTBa M UX
3HAYCHHUE.

HepBhas cuctema u peduiekTopHas perynsuus y )KuBoTHbIX. HepBHas cucrema u €€ oTaensl.
OBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI y KUBOTHBIX. OTAENBI FOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEIISKCHI.

I'ymopanbHast perynauuss W DSHIOKPHUHHAs CUCTEMAa JKMBOTHBIX M 4enoBeKa. JKenesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleficTBHE rOpMOHOB. B3anMOCBsI3b HEpBHOM W SHIOKPUHHOU
cucreM. [ unoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

Iloprper: U. I1. I1aBnoB.

Tabmunel 1 cxembl: «OJTHOKJIETOUYHBIE BOAOPOCHH», «MHOTOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «IIpocreiimmey, «Opransl IBETKOBBIX pacTeHUN», «CHCTEMbl OpPraHOB MTO3BOHOUYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmblx», «TkaHm pacrtenuit», «KopHeBbIE CHUCTEMBI»,
«Ctpoenue crebms», «CTpoeHue JUCTOBON IIACTUHKMUY, «TKaHU JKUBOTHBIX», «CKEJIeT YelIoBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHOcHas cucreMay», «JlpIxaTenbHas cucremay, «HepBHas
cucreMa», «Koxa», «Mpblieunas cucremay, «BblaenuTenbHas cuCTeMa», « JHAOKPUHHAS CUCTEMAY,




«Ctpoenne Mbimby, «Mmmynurery, «KumeunonosnoctHeie», «(CxeMa NUTaHUS PaCTEHUN,
«KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpoeHue ruzipel», «CTpoeHue IIaHapumn»,
«BuyTpeHHee cTpoeHue J0XJeBoro uepBs», «HepBHas cuctema psid», «HepBHas cucrema
narymkuny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cuctema
MJICKOTUTAIMNX», «HepBHas cucTeMa uenoBekay, «Peduexcy.

O6opyoBaHue: CBETOBOM MHMKPOCKON, MHUKPOMpEnaparbl OJHOKIETOYHBIX OPTraHHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, >KUBbBIC
SK3EMILIAPhl KOMHATHBIX PACTeHMid, repOapuu pacTEeHUIl pa3HBIX OTENOB, BJIaKHbIE IMpenapaThl
KUBOTHBIX, CKEIIEThI MMO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX XHBOTHBIX, CKEJET YEJOBEKa,
o0opynoBaHue Al AEMOHCTPALMU MMOYBEHHOTO M BO3AYIIHOIO MUTAHHS PACTEHHM, pacllerieHUs
Kpaxmasia U OeNKOB Mmoj AeicTBHeM (EPMEHTOB, 0OOPYIOBAHHE /ISl IEMOHCTPAIIUU OMBITOB IO
M3MEPEHUIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX JBUKEHUI, MOJIEIN TOJIOBHOIO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JladopaTopnas padora «/3ydyeHne TKaHEH paCTEHUI.

Jlaboparopnasi padora «/3ydeHne TKaHEel JKUBOTHBIX.

JlaGopaTropnas padora «/3yyeHrue opraHoB LIBETKOBOI'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) W TOJIOBOE. Bus
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTaIusl, KIOHUPOBaHUE.

[TonoBoe pazmuoskenue. [lonoBsie kiaeTKU, uinu rameTsl. Meito3. Craguu Mmeiiosa. [loBenenue
xpoMocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a U IOJIOBOTO Ipouecca. Meio3
U €r0 MECTO B )KMU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazutue. ['amerorenes y kuBoTHbIX. [TomoBsie sxene3pl. OOpa3zoBaHue U
pa3BuTHE NOJOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

OmnogoTBopeHre W 3MOpPHOHAIBHOE pPAa3BUTUE >KUBOTHBIX. CHOCOOBI OIIOJOTBOPEHHUS:
Hapy»KHO€, BHyTpeHHee. [lapTeHnorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa O Pa3BUTUHU
opranusmoB. Mopghozenez — oona u3z enasuvlx npobnrem smopuonocuu. Koumyenyus mopghozcenos u
mooenu mopgozenesa. Craguu SMOpHOTeHe3a KUBOTHBIX (Ha puMepe Jsarymkn). podaenne. Tumsl
npoOneHus. /Jemepmunuposanuoe u HedepMuHuposarnHoe opoobaenue. bnacmyna, munvl o6aacmyin.
OcoOeHHocTH JIpOOJIEHHUST MIICKOMUTAIONINX. 3apobIIeBble JUCTKUA (TacTpyisiius). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTel pPa3BHBAIOLIETOCS
3apojplimia (SMOpUOHANbHAS WHAYKIMS). 3aKlajKa IUlaHa CTPOCHMSI XKMBOTHOTO Kak pe3yiabTaT
MEepapXUUeCcKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha 5>MOpHOHAIbHOE pa3BUTHE pPA3IHYHBIX
(haKkTOpOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xxuBoTHbIX. [locTamMOpruoHanbHbIil nepuos. IIpsMoe n HenpsiMoe pa3BUTHE.
PazButne ¢ meramopdo3oMm y OECHO3BOHOYHBIX W TIO3BOHOYHBIX JKHBOTHBIX. buHoorumueckoe
3HaUEHUE MPSMOTO M HENpSMOro pa3BUTHs, WX pacHpoCTpaHeHHWe B mpupoze. Tumbsl pocra
KUBOTHBIX. DAaKTOpBI PEryisiliik POCTa >XKUBOTHBIX U yenoBeka. CTaauu MOCTIMOPHOHAIBEHOTO
pa3BUTHA Yy KUBOTHBIX M uesjoBeka. llepuoabl oHTOreHesa uenoBeka. CTapeHME M CMEpPTh Kak
OMOJIOTHYECKHE TIPOIIECCHI.

Pasmuoxenue u pazputue pacteHuid. ['ameropur u cnopodut. Meiio3 B KU3HEHHOM LIHKIIE
pactenumii. O6pa3zoBaHue crop B mpoiecce Mmeiosa. ['amerorene3 y pacreHuit. OmioqoTBOpeHHE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOIIHOE OIMJIONOTBOPEHUE Y IBETKOBBIX pPACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOTeHE3a Y PACTCHUI W )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsi: C. I'. Hapamwmn, X. [lIneman.

Tabmuiel u cxeMbl: «BeretaTuBHOE pa3MHOKEHHE», «THIBI OECIoNoro pa3MHOXKECHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHAIbI», «Pa3MHOXEHHE SBIIICHbD», «Pa3MHOXEHHE TUIphI», «Meio3y,
«XpoMmocombl», «['amerorenes», «CTpoeHUE SMIEKIETKH U CHepMaTro3oujia», «OCHOBHbIE CTaauu




OHTOreHe3a», «lIpsiMoe u HenpsMoe pa3sBUTHE», «Pa3BuTHE MaNCKOro kyka», «Pa3Butue capaHum»,
«Pa3ButHe JATYImIKW», «/[BOHOE OMIOIOTBOPEHHE Yy IBETKOBBIX pacTeHUi», «CTpoeHHE CEeMSH
OJIHOJOJIBHBIX U JBYIOJIBHBIX pacTeHUW», «KM3HEHHBIM LUK MOPCKOW KamycTbl», <«OKHW3HEHHBIN
LUKI MXa», « KU3HEHHBI HUKII IalIOPOTHUKAY, « ) KU3HEHHBIA IUKII COCHBD).

OO6opyoBaHMEe: CBETOBOM MHUKPOCKOII, MUKpONpENnaparbl SHLEKIETOK M CIEpPMaTO30MJI0B,
Mozenb «LUKII pasBUTHSA JIATYIIKI.

Jladboparopnasi  pabGora «/3ydyeHue  CTpOEHHMs  IIOJIOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BpIiBICHUE IPU3HAKOB CXOJACTBA 3apOJBIIICH IIO3BOHOYHBIX
KUBOTHBIX).

Jla6opaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eneTuka — HayKa 0 HACJIEICTBEHHOCTH U M3MEHYMBOCTH OPraHNU3MOB

Hcropusi cTaHOBJICHHSI M pa3BUTHS T'€HETUKH Kak Hayku. PaGoter I'. Mennens, I'. ne ®pu3a,
T. Moprana. Pons oredecTBeHHBIX Y4€HbIX B pa3Butuu renetuku. Padorst H. K. Kombnoma, H.
W. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHE IOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlIEIbHBIC
TeHBbI, aJbTEPHATHUBHBIC MPU3HAKHU, JOMHUHAHTHBIA U PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4YUCTas JUHUS, TUOpUIbl, TEeHOTHN, (eHoTun. OCHOBHBIE METOJbl TEHETHKHU:
rUOPUA0IOTHUECKUN, HUTOIOTMUECKUM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JdeMoHCcTpannn

[optpetsl: I'. Mennens, I'. ne ®pus, T.Mopran, H. K. Konsmos, H. . BaBuios, A.
H. benozepckuii, I'. /1. Kapneuenko, }0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOJIbI TCHETHKIY, «CXEMbI CKPEITUBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuasnoe ckpemupanue. [lepBbiii 3akoH Menaens — 3akoH eAnHooOpa3usi THOpPHUI0B
nepBoro mnokxoisieHud. IIpaBmino nomuHupoBaHusa. Bropoi 3akoH MeHzens — 3aKOH paclleILICHUs
npu3HaKkoB. LluTonoruueckre 0CHOBbI MOHOTHOPUIHOTO CKpeUIMBaHus. [ MoTe3a YiuCTOThI raMerT.

AHanusupyrouiee ckpemuBanue. [IpomexxyTouHslll xapakTep HacienoBaHus. PacmieruieHue
IIPU3HAKOB IIPHU HETIOJIHOM JIOMUHHAPOBAHUMU.

Jurubpunnoe ckpemmpanue. TpeTuil 3akoH MeHens — 3aKOH He3aBUCUMOT'0 Haclel0BaHMs
pu3HaKoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUSI.

CueruieHHoe HacnenoBaHue npusHakoB. PaGotel T. Moprana. CuerieHHOe HacieloBaHHe
T€HOB, HAPYIICHHE CLETUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBI MEXaHU3M ONPENENIECHUs Moia. AyTOCOMBI M IIOJOBbBIE
XpOMOCOMBI. ['OMOramMeTHbli M rereporaMeTHblid 1ojd. ['eHeTHdeckas CTPyKTypa TOJIOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotnnn kak wenocTtHas cucrema. [lmeldoTponus — MHOXKECTBEHHOE JIEWCTBHE TEHa.
MHosxecTBEeHHBIN ajuienu3M. BzaumoeicTBue HealliebHbIX T'eHoB. KoMmieMeHTapHOCTh. DNUCTa3.
[Tonumepust.

I'eHeTMYECKUN KOHTPOJIb pa3BUTUS PACTCHMM, JKUBOTHBIX M UEJIOBEKa, a TaKkKe
(hU3HOIOrMYECKHUX IPOLIECCOB, MOBEICHUS M KOTHUTUBHBIX (DyHKIMH. ['eHeTnyeckue MexaHU3MBI
CUMOHMOTreHe3a, MEXaHM3Mbl B3aMMOJEHCTBHS «XO3SMH — Mapa3uT» M «XO35MH — MHKPOOHOMY.
['eHeTnyeckue acmeKkTbl KOHTPOJIE M M3MEHEHHsS] HAcIEeJACTBEHHON HMH(OpMalMu B IMOKOJEHUSX
KJIETOK U OPraHU3MOB.

JleMoOHCTpaL U

Iloprpersl: I'. Mennens, T. Mopras.

Tabmumpl u cxemsbl: «IlepBoiii 1 BTOpo 3akoHb Menaens», «Tpernii 3akoH Mennmemns»,
«AHanu3upymolee ckpemuBanue», «Hemnomnoe nomuHMpoBaHMe», «CLEIUIEHHOE HAclEIOBAHUE




NPU3HAKOB y Apo3oduib», «l'eHeTnka monay, «Kapuotun uenoBekay, «Kapuotum npozopuiibn»,
«Kapuortun ntuup», « MHOKECTBEHHbBIN allJIeIUu3M», «B3anmMoneiicTBre reHoB.

OO6opynoBanue: MOJIENb JUIsl AEMOHCTPALMM 3aKOHOB €IWHO00pasusi TMOpUIOB IIEPBOTO
IIOKOJICHUSI M pAacCIUCIUICHUs] IPU3HAKOB, MOJENIb U1 JCMOHCTPAllMM 3aKOHAa HE3aBUCHUMOIO
HACJIEIOBaHUsI IPU3HAKOB, MOJENb ISl JAEMOHCTPALIMU CLEIJIECHHOI'O HACJIEeIO0BaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpo3odpunar.

IMpakTnyeckasi padora «/3yueHne pe3yabTaTOB MOHOTHOPHAHOTO CKPEIIMBAHUS Y
JPO30(UITBI».

IMpakTnyeckass paodora «/3yueHue pe3yabTaTOB  JUTHOPUIAHOTO  CKPEIIUBAHHUS Y
JPO30(UITBI».

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeabl npu  (opmupoBaHuM (eHotuna. 3meHumBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKUA. BUIbl HN3MEHUMBOCTH: HEHACIIEACTBEHHAS
Y HaCJICJCTBCHHAs.

MoudukaioHHas W3MEHYMBOCTh. Poib cpeasl B GpopMHUpOBaHUM MOAU(DUKAMOHHON
n3MeHunBocTd. Hopma peakunum npusHaka. BapuannoHHbli ps M BapuallMOHHAas KpUBasd
(B. Noranncen). CoiicTBa MOIM(UKATUOHHONW U3MEHUNBOCTH.

['eHoTMNMUecKass M3MEHUMBOCTb. (CBOWMCTBA TI'€HOTUIIMYECKOW H3MEHYMBOCTH. Bunabl
FeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHass M3MEHYMBOCTb. Mel03 M IOJIOBOM IpOLEcC — OCHOBA KOMOMHATHBHON
M3MEHUYUBOCTHU. Pojib KOMOMHATUBHOW M3MEHUYMBOCTU B CO3[aHUHM I'€HETUYECKOTO pazHOOOpas3us B
npezenaax OJIHOIo BUAA.

MyranronHass M3MEHUYMBOCTb. Buapl MyTauuii: reHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CroHTaHHble M MHIYLMPOBaHHbIE MyTaluuu. SlaepHble M LUTOIIA3MaTHYECKHE MYTAllUH.
ComaTunueckue 1 noJjioBble MyTaluu. [lpuunHbl BOSHUKHOBEHUS MyTauuid. MyTareHsl U UX BIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PsAIOB B
HacnencTBeHHol n3menunBoctu (H.M. BaBuiioB). BHesinepHas ©13MEeHYMBOCTh U HACIEACTBEHHOCTD.

Onuzcenemuxa u >NUSEHOMUKA, PONb INUSEHEMUUECKUX (PaKmopos 6 HaAcIe0o8anuu u
UBMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoHCTpan Ul

Iloprpertsl: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuubl  u  cxembl: «Bunel u3MeHYMBOCTHY», «Moau(puUKalMOHHAS HM3MEHUYHBOCTHY,
«KomOuHaTUBHAs W3MEHUYMBOCTHY, «Meiio3y, «OmiogoTBopeHuey», «l eHeTnueckue 3a00JIeBaHU
yesnoBekay, « Buasl myranuin.

OO6opyoBaHMe: )KUBbIE M TrepOapHble O3K3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUYHBIMU BUIaMU U3MEHYHBOCTH.

Jlaboparopnas pabora «ccnenoBanue 3aKOHOMEPHOCTEMN MOAN(GUKAITMOHHON
N3MeHUMBOCTH. [locTpoeHne BapuallMOHHOIO psifia U BapUallMOHHOW KPUBOM».

IMpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKa YejIoBeKa

Kapuortun yenoseka. MexayHapoaHasi mporpaMmma MCClIeI0BaHHs TeHOMa 4yeslioBeKa. MeTo bl
W3y4EHUsI  TE€HETHUKA  YeJIOBEKa: TeHEaJIOTHYECKHUH, ONM3HEIIOBBIH, [IUTOTCHETUICCKHUH,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJEKyIspHo-reHeTndeckuil.  CoBpeMeHHOe  OmpejelieHHue
TCHOTHIIA. ITOJJTHOT'CHOMHOC CCKBCHHpOBaHI/Ie, FeHOTI/IHI/IpOBaHI/Ie, B TOM 4YHCJIC C ITOMOIIBIO HHP-
aHanu3a. HacnencTBeHHble 3a0o0lieBaHUs ueloBeKa. |'@HHbIe M XPOMOCOMHBIE OOJIE3HHM YeIOBEKa.
bosiesHn ¢ HaclenCTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKON TE€HETHUKH B
MPEeIOTBPALICHUN U JICYCHUH TEeHETHYECKUX 3a00lieBaHUN deJoBeKa. MeauKo-TeHEeTHIeCKoe
KOHCy.]'IBTI/IpOBaHI/Ie. CTBOJ’IOBBIe KJICTKU. HOHSITI/IG CT'CHETUYCCKOTO rpy3a>>. STH‘IGCKI/Ie ACIICKTHI
MCCIIETOBAaHHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



['eneTnueckue (akToOpbl TMOBBIIICHHOW UYYBCTBUTEIBHOCTH 4YellOBeKa K (PU3MUECKOMY U
XMMHMYECKOMY 3arps3HEHHIO OKDPYKAIOLIEH cpelbl. [ eHeTndeckas npeapacnoloKeHHOCTh 4eJI0BEKa
K I1aTOJIOTUSIM.

JemMoHCTpauMu

Tabmuubl u cxemsl: «Kapuotun uenoBeka», «MeToAbl H3Y4eHUS TEHETUKU YEJIOBEKa»,
«["eneTnueckue 3a00JIeBaHUS YEIIOBEKA.

IMpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Centekuusi OpraHu3sMoB

HomMecTukanusi M CeleKuus. 3apoKICHWE CeJeKIMM M JOMecCTHKanuu. Yuenue H.
W. BaunoBa o LleHTpax mpoucxoxIeHust © MHOT00Opa3usi KylIbTYPHBIX pacTeHUl. Porb ceneximu B
CO3JJaHUU COPTOB PACTEHUH M MOPOA KUBOTHBIX. COpT, mOpoAa, ITaMM. 3aKOH T'OMOJIOTHYECKUX
PA/10B B HacIeACTBeHHOM n3MeHunBocT H. . BaBuiioBa, ero 3HaueHue 1Jisi CENEKIIMOHHONW PaOOTHI

Metonapl celeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOP: MAacCOBBIM M HHAMBUAYaTbHBIN.
Orankl KOMOWHAIIMOHHOW cenekuuu. McmpiTanue mnpousBomuTeneld mo moromctBy. Otbop 1o
TEHOTHUITY C MOMOIIBI0 OIIEHKU (PEHOTHUNa MOTOMCTBA U OTOOP MO I'€HOTHUITY C MOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboTel. PaauanuoHHbBId U
XUMHAYECKHI MyTareHe3 Kak MCTOYHHUK MYTAalMid Y KyJIbTYpHBIX (popM opranu3moB. Mcmons3oBanue
T€HOMHOTO pEeJaKTUpOBaHUsA W MeToaoB pekoMOMHaHTHbIX JIHK nis momydenus ucxomHoro
Marepuana JUisl CENeKIUN.

[Tonyuenue  monumiaougoB.  BuyTpuBugoBas  rubpuamsanus.  bimuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckperyBaHue, uiad ayropuauHr. I'ereposuc u ero
npuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanénHas ruOpuausanus. [Ipeomonenue
Oecruious MEXBHIOBBIX THOPHIOB. JIOCTH)KEHUS CENEKIMH PACTeHUH H JKUBOTHBIX. «3en1éHast
pesonroyusy.

CoxpaHeHuEe M H3y4y€HUE TE€HETUYECKHMX PECYpPCOB KYJIbTYpPHBIX DPACTEHUHM U HUX JTUKHUX
poauueit Juisl CO3/1aHUsl HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYIbBTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHeMmudecKuUMu pecypcami CenbCKOXO3AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEJIAX YIYUULeHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM
yucrne ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell U
NnepcneKmueHbIX MexHON02U.

JleMoHCTpaL U

IToprpersr: H. W. Basunos, M. B. Muuypun, I'. /[I. Kapneuenko, II. II. Jlykeanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTpBI MPOUCXOXKJIEHUSI U MHOT000pa3us KyJIbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTMYECKUX PS0OB B HACIEACTBEHHOW M3MEHUYHUBOCTH», «MeEToAbl CeIeKIun»,
«Otnanénnas rubpuanszanusy, «MyTtareses».

Jlaboparopnasi pabora «/3ydyeHne COPTOB KyJIbTYpHBIX PAacCTEHUHM M IMOPOJA JOMAIIHHUX
KUBOTHBIX).

JladopaTopnasi padora «/3ydyeHne METOJIOB CEJIEKIIUN PACTEHUI».

IIpakTyeckas padora «IIpuBHBKa pacTeHUN».

IOkckypeusi KOCHOBHBIE METO/AbI U JOCTH)KEHUS CEJIeKIUU pPACTEHUN M S>KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO03SIICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA MIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoJIorug U1 CHHTeTHYECKAas OMOJIOTUA

OOBeKThl, HCHOJb3yeMble B OHWOTEXHOJOIMH, — KJIETOYHBIE W TKaHEBBIE KYJIbTYpHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulluOHHas OMOTEXHOJIOTUS: XJIeOoneueHne, NoaydeHue
KHUCJIOMOJIOYHBIX ~ TNPOJYKTOB,  BUHOJenue.  MukpoOuonorunueckuii  cuHre3.  OOBEKTHI

MI/IKpO6HOHOFquCKHX TEXHOJIOTHiA. HpOI/ISBO}ICTBO 66.]'[1(3, AMHWHOKHCIIOT 1 BUTAMHHOB.



Cozanue  TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO TOJIYYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAILIUX HE
BCTpEYAIONIUECs B PUPOIe OMOCHHTETUUECKUE Ty TH.

Kiierounas uHxkeHepus. MeToabl KyJbTYphl KJIETOK M TKAHEM pPACTEHUM M >KMUBOTHBIX.
Kpuobanku. Comarnyeckas THOpUAM3alMsl W COMAaTHYeCKHil smOpuorenes. lcmomnb3oBanue
raljionJIoB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBLIX anmumen. Fcnonvzoeanue
MOHOKIIOHANbHBIX U NOJUKTOHATLHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKMsT SHUEKIETOK M KJIOHMPOBAaHME JKMBOTHBIX. MeTO[ TpaHCIUIAHTALUU  sIIep
KIIETOK. TexHonocuu  0300po6neHus, KYIbMUBUPOSAHUs U MUKDPOKIOHAILHO2O — PA3MHONCEHUS
CeNbCKOXO03AUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsi U TIeHHas WH)KEHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYMPOBAHHUE
pekomOuHanTHbIX JIHK. Co30anue mparnceennvix opeanuzmos. JIOCTHIKEHHS W TEPCIEKTHBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHU. DKOJIOTUIECKUE U STUUECKUE MTPOOIEMbl TeHHOW HH)KEHEPUH.

Menunuackue OmorexHosioruu. IloctreHoMHas 1udpoBas menununa. [II[P-muarnocruka.
MeTa0o00MHBINM aHaIN3, TEHOLEHTPUYECKUI aHalIu3 IPOTEOMa YeI0BEKa JJIsl OLIEHKH COCTOSIHUS €T0
310poBbs. Vcronb30BaHKE CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OuomHkeHepus ams
pa3paboTku (HyHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3AaHUS KOMILJICKCHBIX TKaHEH
COUYETAaHHEM TEXHOJOTHM TPEXMEPHOro OWONpPUHTUHTA U ckaddoIauHra ais pelieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IENbl0 oO0ecreueHuss KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yauteneii OPBU, ycraHoBieHHE MOJEKYJISPHBIX MeXaHU3MOB (QyHKImonupoBanus PHK-
COJIEp>KallNX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabauiel u cxemsl: «Mcnoap30BaHue MUKPOOPTAaHU3MOB B IMIPOMBIIILIICHHOM ITPOU3BOJICTBEY,
«Knerounas nnxxeHepus», «I eHHast UHKECHEPUS».

JlaGopaTopHnas padora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «llosrydeHrne MOJIOYHOKHUCIIBIX POLYKTOBY.

Ikckypeusi «bUOTeXHOIOrUs — BakHEHIas NMPOU3BOJUTENbHAS CHJAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomtonmonHas teopust Y. Jlapsuna. IIpeanockuiky BO3HUKHOBEHUS JapBUHU3MA. JKHU3HBb U
HayyHas JearenbHocTh Y. J[apBuHa.

JIBmkymiue cuibl 3Boolury BuaoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJIEJICTBEHHAss HW3MEHUYMBOCTb, OOphOa 3a CyYIIECTBOBaHME, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternyeckoit Teopun ssomonuu (CTI). HelrpanpHast Teopusi 3BOIIOLMH.
CoBpeMeHHasl 3BOJIIOLIMOHHAsT OuoJOrus. 3HAuY€HHWE 3BOJIIOLMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoOHCTpaL U

[loprpetsl: Apuctrorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse,
Y. JTapsuHn, C. C. YerBepukos, 1. 1. [lImansraysen, Ix. Xonaeitn, . K. benses.

Tabmuubt u cxembl: «Cuctema xuBod npupoas! (mo K. Jlunuew)y», «JlecTHuIa >XMBBIX
cymectB (o Jlamapky)», «Mexanusm ¢GoOpMHpPOBAHUS MPUCTIOCOOTICHUN Y paCTEHUM W YKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema Mmapmpyra nyremectBusi Y. [lapsuna», «Haxonku Y. [lapBunay,
«DopMbl 60prOBI 3a cymiectBoBaHue», «llopoasl romyOeit», «MHorooOpasue KyiabTYpHBIX (HopM
Kamyctel», «llopoasl JoMamiHUX JKUBOTHBIX», «Cxema o00pa3oBaHMS HOBBIX BHJOB (IO
Y. lapBuny)», «CxemMa COOTHOIICHHUS ABWXKYIIUX CHJI SBOJTONUN», «OCHOBHBIC TOJIOXKEHUS
CUHTETHUYECKON TEOPUHU IBOJIIOLIUNY.




Tema 2. MukposBoonus U eé pe3yabTaThl

[Tonmynsanuss kak »yeMEeHTapHas eAuHula 53Bomonud. CoOBpEeMEHHblE METOIbl OLIEHKH
TEHETHYECKOT0 Pa3HO00pa3us W CTPYKTYpHl momyisiuil. M3menenue reHodoHma MOMyNsnuu Kak
JIEMEHTApHOE  HBOJIIOLIMOHHOE SIBI€HME. 3aKOH TIeHeTudeckoro pasHoBecus JIx. Xapaw,
B. BaiinGepra.

OneMeHTapHble  (AaKTOpbl (ABMXKYLIME CHJIBI) SBOJOLMU. MyTallMOHHBIA —IpoLecc.
KomOunaTtuBHass m3MeHUUBOCTh. [peiid reHoB — ciryuaiiHble HEHANpPaBJICHHBIE M3MEHEHUS YacTOT
ateneit B momymsiuax. Oddext ocHoBarens. Ipgexm oOymwviriounozco eopaviuwika. CrudiceHue
2EHEeMUYeCcKo20 paszHoobpasus: npuyunsl u cieocmeus. Ilpossnenue s¢hghexkma Opeligha eenos 6
oonvwux  u  maneix  nonynayusx. Murpauuu.  M3omauus  nomynsuuii:  reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMoIOruIecKast (PempoOayKTUBHAS).

EcrecTBeHHbI 0T00p — Hanpasisitomuil pakrop 3Bosmonuu. GopmMbl €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTAaOMIN3UPYIOIUH, pa3pbiBatonii (1u3pynTuBHbIN). [lonoBoii oT6op. Bo3HukHOBEHHE
Y 3BOJIIOLNSA COLUAIBHOTO OBEICHHSI dKUBOTHBIX.

[TprcnocoONEHHOCT, OpPraHU3MOB KaK pPe3yjabTaT MHUKPOIBOMIONMHM. BoO3HMKHOBEHHE
npucrnocobaeHuit 'y opranu3smoB. Apomopdo3bl U uauoasantauuu. Ilpumepsl npucrnocobieHui y
OpraHu3MoB:  Mopdorioruyeckue,  (uznonornyeckune, OHOXMMHUYECKHE,  IOBEJCHUYECKHE.
OTHOCHUTENBHOCTD IPUCHOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BumooOpazoBaHue Kak pe3ysbTaT MHUKPOAIBOJIOLIUU.
W3onsaums — ximroueBoil  Qaxkrtop BupooOpazoBanusa. Ilytm u  cmocoObl  BUIOOOpa3oBaHMSL:
ajionaTpudeckoe  (reorpaduyeckoe),  CHMIATpUUYecKoe  (IKOJOTHYECKOE),  «MTHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JauTeabHOCTb HBOIIOLMOHHBIX TPOLIECCOB.

Mexanusmsbl hopMHUpoBaHUs OMOJIOTUYECKOT0 pa3HOO0pa3usl.

Ponp  »BOMIOLIMOHHON  Oumonormu B pa3paboOTKe HAyYHBIX METOJOB  COXpPaHEHUs
O0unopazHooOpasus. MHUKpPOIBOMIOLMS W KOIBOJIOLUS TApa3uTOB W HMX XO03i€B. MeXaHU3MbI
(dhopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

IToprpetsr: C. C. YerBepukos, J. Maiip.

Tabaunel U cxeMbl: «MyTallMOHHAsT W3MEHUYUBOCTHY, «llomynsiiMoHHAas CTpyKTypa BHIa»,
«Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «/[Buxkymine cuisl 3BOIIOLUNY, « DKOJIOTHYECKas
M30JISLMS TONYJISIUN ceBaHCKOM popenn», «I'eorpaduueckast H30sIIMsI TUCTBEHHULBI CHOMPCKON 1
JUCTBEHHUIIBI AaypcKoi», «llomyssiuoHHbIE BOJIHBI YMCIEHHOCTH XMIIHUKOB U XKEpTB», «Cxema
NEHCTBHUSL €CTECTBEHHOro oTOOpa», «®Dopmbl OopbOBl 3a cyliecTBoBaHUE», «HAYCTpUaIbHBIN
MenaHusmM»,  «KuBble — uckomaemble»,  «IlokpoBHTENbCTBEHHass  OKpacka  KMBOTHBIX),
«[Ipenynpexnatomiast okpacka >KUBOTHBIX», «DH3HoI0THYECcKe afanTauny, «lIpucnocodbieHHOCTD
OpPraHU3MOB U €€ OTHOCUTEIBHOCTH», «Kpurepun Buna», «Bunbl-nBoliHuKN», «CTpyKTypa BHUIa B
npupojsie», «CrocoObl BUA00Opa3oBaHus», «leorpaduueckoe BuIO000pa3oBaHHE TPEX BUIOB
JaHIbIIeH», «DKOoJOrnyeckoe BUA000pa3oBaHHE BHMJOB CHUHUI, «[lomuruionael pacTeHuiD»,
«KanyctHo-peneunbiii THOpHUI».

Ob6opynoBaHue: repbapu pacTeHHH, KOJJIEKIIMM HACeKOMBIX, yydeja MNTUI[ M 3Bepeil ¢
pUMepaMu  pPa3IMYHbIX MPHUCIOCOOJICHUM, dYydena MNTULl M 3Beped pa3HbIX BHJIOB, repOapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHnasi pa6ora «BpIsiBIeHNE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BHIA».

JlaGopaTtopnass  pa6ora «lIpucniocoGnenuss  OpraHusMOB M HMX  OTHOCHUTEJbHAs
11eTIECO00Pa3HOCTHY.

JlaGopaTopnas padora «CpaBHEHHE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

MCTO)II)I HU3Y4YCHUS MAKPOIBOJJIIOIHH. ITanmeoHTOTOTMUECKIE MCTOABI U3YYCHHA OBOJIIOIHH.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaduyeckue Meroabl uzydeHus 3oitonuu. CpaBHeHue Giiopsl U (payHbl MaTEpUKOB
1 ocTpoBOB. buoreorpaguueckue obnactu 3emian. Buabl-sHIEMUKH U PETUKTHI.



OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJIOTHUECKUE METOAbl H3YUEHHS HBOJIOLHH.
['eHeTyeckne MexaHU3MBbl HBOJIIOLMM OHTOTE€HE3a W IOSBJICHHS 3BOJIOLMOHHBIX HOBILIECTB.
I'oMosiornuHble 1M aHaJIOrMuYHble OpraHbl. PynuMeHTapHble OpraHbl UM aTaBU3Mbl. MOJEKYJISIPHO-
reHeTUYEeCKUe, OMOXMMUYECKHEe U MaTeMaTUYECKHUe METObl M3yUeHHUs IBOJIOLUUU. [ OMOIOrHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuia) dBONOIUH. [Ipunyun cmenvt @yuxkyuii. HeobpatumMocTh
3BOJIIOLMU. AJanTUBHASA paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOIIOLIHUH.

JleMoHCTpan U

IToptpetni: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkelb.

Tabmumel ¥ cxembl: «DUIOTCHETHUECKUN P JOMAAn», «APXEONTEPHUKCY, «3BEpo3yObie
smepb», «Crerouedansn», «Punnodgurs», «CeMeHHbIE MAOPOTHUKNY, «buoreorpaduyeckue 30HbI
3emmn», «/petid xoHTHHEHTOBY», «PenmukTel», «HadampHble cTaauu SMOPUOHATIBHOTO Pa3BUTHA
MNO3BOHOYHBIX  KMBOTHBIX», «[ OMOJIOTMUHBIE M AHAJOTMYHBIE Opra"el», «PyauMeHTb,
«ATaBU3MBDY, «XpOMOCOMHBIE Ha0Opbl 4EJIOBEKAa U IIMMIIAH3e», «[J1aBHBbIE HallpaBJICHUS
ABOITIOLIMNY, «O011IMe 3aKOHOMEPHOCTH IBOJTIOIIHN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKH HMCKOMAEMBIX OCTaTKOB OPTaHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYIMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLHUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BUTHe )KM3HH Ha 3emJie

HayuHble rumore3bl MNPOUCXOXKICHHUS JKU3HM Ha 3emie. AOHOreHe3 U HaHCIEePMHUS.
JloHayuHble MpPEACTABIECHUS O 3apOXKACHUM >KU3HU (KpealuoHu3M). ['umore3a MOCTOSHHOTO
caM03apoKJeHus Xu3HU U e€ omnpoBepxkeHue omnbiTaMu D. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSL.

OcHOBHBIE 3Talbl HEOPraHW4eckoil sBostonuu. IlnaHerapHas (reosoruyeckas) 3BOJIIOLHUS.
XuMmuyeckasi dBONIONUSA. AOGMOTE€HHBI CHHTE3 OPraHMYECKHUX BEILECTB U3 HeopraHuyeckux. OmbIT
C. Mumnepa u I'. FOpu. O6pa3zoBanue mnonuMepoB H3 MoHOMepoB. KoarepBaTHas rumore3a A.
. Onapuna, runoreza nepsuuHoro OynboHa JIx. XonzaeiHa, renetuueckas runoresza I'. Ménnepa.
Pu6ozumer (T.Yex) u rumore3a «mupa PHK» V. I'mnbGepra. ®opmupoBanue MemOpaH U
BO3HUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emsin u  MeTonasl €€ wu3ydeHus. lVckomaemple OpraHMYECKHE OCTAaTKH.
I'eoxpononorus u e€ Mmeroapl. OTHOCUTENbHAs U a0CONIIOTHASI TEOXPOHOJIOTHS. [ 'e0XpoHOIOrYecKas
LIKaJa: 30HbI, 3PbI, IEPUOBI, JIOXH.

Havanbhbple aTanbl opranmyeckoil 3Bostouuu. [losiBIeHHE W 3BONIONUS TMEPBBIX KIETOK.
Oomonuss  MetabonuszMa. Bo3HukHOBeHHEe mepBbIX dKocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBhIX Ha 3emiie coobiecTB. CTpoMaToauTel. [IpoKkapuoThI U 3yKapHUOTHI.

[TpoucxoxaeHune 3ykapuoT (cUMOHOTeHe3). OBOJIOIHMOHHOE IPOUCXOXKJIEHHE BHPYCOB.
[IpoucxoxaeHrne  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HUKHOBEHHWE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIlbl BOJIIOIUHU BRICIINX pacTeHuil. OcHOBHBIE apomMop(}o3sl pacTenuil. Beixon
pacteHuii Ha cymy. [losiBIeHue cnopoBbIX pacTEHUI U 3aBO€BaHUE UMU CylIH. CEMEHHBIE PACTEHUS.
[IponcxoxaeHne BETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOro Mupa. OCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbpIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBble XopaoBbIE
KHUBOTHBIE. JKM3Hb B BOZE. DBONIONLMSA IMO3BOHOYHBIX. [Ipomcxoxnenne am¢pubuili U penTuiIni.
[Ipoucxoxaenne wmiekonuTaromux # nrum. [lpuHnun ximrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMHU M TO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emMiie Mo »paM M MEePUOJIaM: apXxeu, IPOTEPO30i, Maneo30i, Me3030H,
KaifHo30M. OOIas xapakTepUCTHKA KJIMMaTa M TeoJIOTMYecKux rnpoueccoB. [losBienue um pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCJIOBUS W BIUSHUE Ha Ta30BbIH COCTaB
aTMoc(hepsl.



MaccoBble BBIMUpPAHUS — HKOJOTHYECKHME KPHU3UCHI mMpouuioro. [lpuynHbBl U creacTBus
MacCOBbIX BbIMHpaHH. COBPEMEHHBIM SKOJIOTMUECKH KpHu3Huc, ero ocoberHoctu. I[Ipobriema
COXpaHeHHUs OMopazHo00pa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudyeckoro mupa. I[IpuHIMnIBl Kiaccupukalud OpraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHCcTpauMu

Hoprtpetsl: ®. Penu, JI. Cnamnanuanu, JI. Ilactep, U. W. MeunuxoB, A. W. Onapum,
Jx. Xonneiin, I'. Mémnep, C. Muwuiep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penqu», «Cxema ombita JI. [lacTepa mo u3ydeHHIO
caMo3apoxkJeHus ku3Hu», «Cxema ombiTa C. Mumnepa, . FOpu», «Ortansl HeopraHuueckon
sBoNMIOLUNY, «l'eoXxpoHosioruueckas Imkanay, «HauyanbHble ATambl OPraHUYECKON SBOJIOLIMHY,
«CxeMa o0Opa3oBaHHs 3YKapHOT MyTEM cumOuorenesza», «CucreMa >XUBOW mpuponbl», «CTpoeHue
BUpyca»,  «Apomopdossl  pacteHuii», «PuHHOGUTB,  «OIHOKIETOYHBIE  BOJOPOCIN»,
«MHOrokneTouHble Bojopocany», «Mxu», «[lanopotHukn», «l'onocemeHHble pacTeHUs», «Opranbl
IBETKOBBIX pacTeHui», «CxeMa pa3BUTHS IKUBOTHOTO MHUPa», «ApomMopdo3bl KHUBOTHBIXY,
«[Ipocreiimmey, «Kumeunononoctueiey, «llnockue yepBu», «UnenucroHorue», «PbIObI,
«3emHoBOaHBIEY, «lIpecmbikaromuecs», «lItunpy, «Miekonutaronuey, «Pa3BuTue XHU3HU B
apxeuckoul spe», «Pa3BUTHE XKU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HHU B MAJICO30MCKOMN
ape», «Pa3BuTHE JKHM3HM B ME3030HMCKOM 3pe», «Pa3BuUTHE XKU3HM B KaWHO30MCKOM 3pey,
«CoBpeMEeHHasl CUCTEMA OPraHUYECKOr0 MUPA».

OOGopynoBanue: repoapuul pacTeHUN Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX, BJIAYKHBIC
npenaparsl >KMBOTHBIX, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOYKHX, CKEJIEThl IO3BOHOYHBIX
YKUBOTHBIX, Uydelia MTHUIl U 3BEpeH, KOJUICKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAeMbIX, MYJISKHU
OpraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas Jsadopatopuasi pa6ora «MojenupoBanue onbeitoB Mwmepa—tOpu no
M3Y4YCHHIO a0MOTEHHOT0 CHHTE3a OPraHNYeCKUX COSAMHEHU B IEPBUYHOI aTMOCchepe».

Jladboparopnasi pabGora «/I3ydyeHue u© ONnHMCaHME HUCKONAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IMpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUSI PACTEHUH pa3HbIX OTAEIOBY.

IpakTnyeckas padora «/3ydeHne 0cOOEHHOCTEN CTPOECHNUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema 5. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPONOJIOrMU. METO1bI AaHTPOIOJIOTHH.

CraHOBJIEHME TIPEICTABICHUH O IIPOMCXOXKIECHUU 4YEIOBEKAa. PenurunosHele BO33peHUS.
CoBpeMeHHbIE HaYyYHbIE TEOPUH.

CxozcTBO 4enoBeKa C )KMBOTHBIMH. CHCTEMaTHYECKOE MTOJIOKEHHE YelloBeKa. CBUIETENbCTBA
CXOACTBa 4YEJOBEKA C JKUBOTHBIMU: CPABHUTEIBbHO-MOP(OJOTHYECKHE, 3SMOPHUOIOrHUYECKUE,
¢uznonoro-6MoXxuMUIEcKue, nopeaeHdeckne. OTInuMs yenoBeka OT )KUBOTHBIX. [IpsiMoxoxeHue u
KOMIUIEKC CBSI3aHHBIX C HHMM IIpU3HAKOB. Pa3BHTHE TOJOBHOrO MO3ra M BTOPOW CUTIHAJIBHOU
CUCTEMBI.

JBuxymue cuibl ((pakTopsl) aHTpororenesa: Ouosorndyeckue, counanbHbie. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHoBHbBIE CcTaguu aHTpororenesa. PanHue denoBekooOpaszHble 00e3bsiHbl (IPOKOHCYJIIBI) U
paHHUE TOHTHJBI — OOIIME MPEeIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JrojieH. ABCTpPAJIONUTEKH —
JIBYHOTHE TMpEeAKd Jrojehd. YemoBeK yMeInbld, NEPBbIE HM3rOTOBJIEHUS Opyaud Tpyna. YUemoBek
NPSIMOXOASAIINHA U NEepBBIN BRIXO[ Jt0o/IeH 3a npezensl Adpuxu. UenoBek reiaensoepreckuit — oommuit
MPEAOK HEAHJIEPTAIbCKOIO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YesloBek HeaHAEPTaIbCKUM KaK BHJ
JIOJEH XOJIOAHOIO KiuMmara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHMM YEIIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.

OBOJIIOLIMS  COBPEMEHHOIO 4YellioBeKa. ECTeCTBeHHbIM OTOOp B MOMYNIALHMSAX 4YeJIOBEKa.
MyrtannonHslii mpouecc U noauMoppusM. llomynsunoHHBIE BOJNHBI, JIpeild TeHOB, MHUrpalus U
«a¢deKT 0OCHOBATEINS» B MOMYIIALHUAX COBPEMEHHOTO YEJIOBEKA.



Yenoseueckue packl. llonsarue o pace. bonbimime pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIo-HErpouHas (PKBaTOpHaIbHAsI), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKas). Bpemsa u mytu
pacceyieHusl 4eloBeKa Mo IulaHeTe. EnuMHCTBO 4yenoBeueckux pac. HayuHas HecocTOSTENIBbHOCTH
pacusma. IlpucnocoGieHHOCTh 4YenoBeKa K pa3HbIM YCIOBHUAM OKpysKarouled cpezabl. BiusHue
reorpaduueckoii cpeapl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3HOIOTHIO YETIOBEKA.

MexaucuuIuinHapaple  MeToasl B (u3Myeckod  (OMOJIOTMYECKOM)  aHTPOIOJIOTHH.
OBOJIOIMOHHAs AHTPOIIOJIOTHS U MAJE0AHTPOIOJIOTUS YEIOBEYECKUX Nonysauuid. bruoconuanbHele
HCCIIeIOBaHMsI IPUPOJIbl YenoBeka. MccnenoBanue KO3BOIIONMMUA OMOJIOTHYECKOTO M COLIMAIBHOIO B
YeJI0OBEKE.

JdemMoHCTpauMu

Hoprpetet: Y. dapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubl ~ u  cxembl: «MeToibl  aHTPONOJIOTUNY,  «['OJIOBHOH  MO3r  4YeJOBEKay,
«YenoBekooOpazHble 00e3bsiHBI», «CKeJIeT uelnoBeKa W CKeJeT IuMmnanze», «PyauMeHTsl u
aTaBU3MbI», «JIBXKyHIME€ CHJIBI  aHTPOIIOTE€HE3a», «OBOIIOLUOHHOE  [PEBO  YEJIOBEKa»,
«ABcTpasionuTek», «4HemoBek ymenbiin», «UenoBek NpAMOXOAAIINN», «J[€HHMCOBCKHMM 4YEIOBEK»
«Heanpepranbup», «KpomanboHub», «lIpenku denoBekay, «IJTalbl 3BOJIOLMUA 4YelIOBEKa», «Pacel
YeJIOBEKay.

OO6opynioBaHue: MyJSDKH  OKaMEHEJIOCTEeH, MpeIMETOB MaTepUallbHOW KYJbTYphl IPEIKOB
YeNoBeKa, pernpoaykinuu (pororpaduu) KapTUH ¢ MHQPOJOTUICCKUMH W OHMOJICHCKMMH CHOKETaMU
IIPOMCXOXKACHUSL 4eJOBeKa, (ororpaduu HaXOJOK MCKONAeMbIX OCTaTKOB 4YeNOBEKa, CKeJeT
YeJloBeKa, MOJIENIb uepena 4YelloBeKa W 4Yepena IIMMIIaH3€, MOJEIb KUCTH YeJOBeKa M KHUCTH
LIMMIIaH3€, MOZEIIN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTopnas padora «/I3yueHre ocoOEHHOCTEH CTPOEHUS CKENeTa YeJIOBEKa, CBSI3aHHBIX
C MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yyeHue 3KOIOrH4eCKUX aAanTali 4eI0BEKay.

Tema 6. Jxkos0rusi — HAyKa 0 B3aMMOOTHOLICHUSAX OPraHM3MOB M HAJAOPraHM3MEHHBIX
CHCTEM C OKpPYKaLe cpeaoi

3apoxaeHue U pa3BUTHE dKoJIoTuH B Tpyaax A. ['ymOonbara, K. @. Pynse, H. A. Cesepiiona,
3. I'ekkens, A. Tencin, B. H. Cykauépa. Paznens! u 3anaun sxkonoruu. CBsi3b KOJIOTUU C IPYTHUMH
HayKaMH.

Mertoabl skonoruu. IloneBble HaOmroAeHUs. DKCIEPUMEHTHl B JKOJIOTUHU: TMPHUPOJHBIE U
naboparopHble. MopaenupoBaHue B SKOJIOTHMM. MOHHUTOPHHI OKpY)KAloOIIeW Cpenbl: JIOKaJbHbIH,
pPErMOHANbHBIN U TTI00aTbHBIN.

3HaueHUE DSKOJOTMYECKMX 3HAHUM JJIs YeJIoBeKa. DKOJOTHYECKOE MHPOBO33PEHHE Kak
OCHOBA CBsI3€l 4YeloBedecTBa C HNpuponod. PopMUPOBaHUE DSKOJIOTMYECKOH KYJIbTYpPBl H
9KOJIOTUYECKON I'PAMOTHOCTH HACEJICHMUS.

JleMoHCTpanuu

[Moptpetsr: A. 'ymbonsar, K. ®. Pymbe, H. A. Ceepuon, 3. I'ekkenb, A.Tencnu, B.
H. Cykaués.

Tabmunel u cxeMmsbl: «Paznensl skonorumy», «Meroabl 3kojoruu», «CxemMa MOHUTOPUHTA
OKpY>KaIoIlel CpeabD».

JladopaTopnasi padora «/3ydyeHne METOZ0B 3KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonoruyeckre GakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukanus 3KoI0rnyeckux
(dakTopoB: abuWOTHYECKHE, OWOTHYECKHE, aHTpormoreHHbie. OOmMe 3aKOHOMEPHOCTH JIEUCTBUS
skosoruueckux (akropos. IIpaBmno munumyma (K. Ilnpenrens, O. JInGux). TojepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abnotnueckue ¢akropsl. CBeT Kak 3KoJOTHYeckuil ¢axTtop. JleficTBue pa3HBIX y4acTKOB
COJJHEYHOTO CIIEKTpa Ha OPTraHMW3MBI. DKOJOTHMYECKHE TpPYIIbl PACTCHHH W JKUBOTHBIX TIO
OTHOIIEHMIO K cBeTy. CUTHaNbHas poib cBeTa. DOTONEPUOIN3M.



Temmeparypa Kak dkojoruueckuii ¢axrtop. JleiictBue TemmepaTypbl Ha OpraHU3MBL
[TolKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHW3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skonormueckui (akrop. IlpucnocoOnenuss pacTeHUil K MOJAEPIKAHHIO
BosiHOro Oananca. Kinaccugukanus pacrenuil no otTHomeHuto K Boae. [Ipucnocodiaenns KUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenbl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAas, INTyOMHHAs
MOJINOYBEHHAsA, BHYTpHOpraHu3MeHHas. ®Ou3NKO-XUMUYEeCKHe OCOOCHHOCTH Cpel OOHWTaHUs
opranu3MoB. IIpucnoco0i1eHns opraHu3MoB K KU3HHU B pa3HbIX cpelax.

buonoruueckue purmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
IIpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH XKU3HH.

XKuznennsie (opmber oprannsmoB. [lonstue o xu3HeHHOW ¢opme. JKu3HeHHbIE (HOPMBI
pacTeHMI: JepeBbsi, KyCTapHUKH, KYCTAPDHUYKH, MHOTIOJETHHE TpaBbl, OJIHOJICTHUE TPAaBBHI.
XKuzneHnsie GOPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOHMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U
o0Opa3a Ku3HH.

buoTtndeckue dpakropbl. Buapl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHITUS, XHIIHUIECTBO,
cumOuo3 u ero ¢opmsl. IlapasuTusm, kKoomepanus, MyTyajanu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJieOH4ecTBO). Herpoduyeckue B3ammopelicTBus (Tormmueckue, Qopudeckue, (adpuueckue).
3HayeHue OMOTHMYECKUX B3aUMOJCHCTBUN JUIS CYIIECTBOBAHUS OPraHW3MOB B cpejie OOMUTaHMS.
[IpyHIMI KOHKYPEHTHOT'O UCKIFOYEHHUS.

JdeMoHcTpannn

Tabmuubl 1 cxeMbl: «JKonorndeckue (akTops», «CBETOBOHM CHEKTP», «IKOJIOTUYECKHE
IPyNIbl KMBOTHBIX IO OTHOIIEHHUIO K CBETY», «TEIIOKPOBHBIE JKUBOTHBIE», «XOJOIHOKPOBHbIE
KHUBOTHbIEY», «DPU3MOJIOTMUYECKUE aJalTaluu >KUBOTHBIX», «Cpeasl OOWUTaHUS OPraHU3MOBY,
«buonornyeckue putMmbl», «KnsHeHHble (OpMBI pacTeHUN», «Ku3HeHHbIe (OPMBI JKUBOTHBIX»,
«JKocHUCcTeEMa UIMPOKOJIMCTBEHHOIO Jieca», «JKOCUCTEMa XBOMHOro jeca», «llemu mnuraHus»,
«XumHnyectBoy, «llapazutuzm», «Konkyperuus», «Cumonos, «KommeHncanuzm».

OOGopynoBanue: repbapul  pacTeHU W KUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIIUSHUIO
Pa3IUYHBIX FKOJIOTHYECKUX (PAKTOPOB, repOapum CBETOIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX
pacTeHuii, CBETONIIOOMBbIE, TEHEMIOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHus, repdapuu u
KOJIJICKIIUM TETIONIO0OUBBIX, 3MMOCTOMKHMX, MOPO30yCTOMYMBBIX PAacCTeHUH, yydena MTULl U 3Bepeil,
repbapuu pacTeHul, OTHOCALIMXCA K rUrpoduram, kcepopuram, Me30putaM, KOMHATHBIE PACTEHUS
JAHHBIX TPYMIM, KOJUIEKIMM XMBOTHBIX, OOMTAIOLUIMX B pa3HBIX cpelax, repOapuu M KOJJIEKIHH
pacTeHuii M KUBOTHBIX, OOJAJAIOIIMX YepTaMU IPUCIHOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSM
YCIOBUH KHU3HH, repOapuul M KOJUIEKLIIMU PACTEHUM M JKUBOTHBIX PA3IMUYHBIX >KU3HEHHBIX (OPM,
KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOIIMX B Pa3INYHBIX OMOTHUUYECKUX B3aUMOJIEHCTBUSX.

JlaGopaTopHnas padora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTopnasi padora «BpIsiBIeHHE  NPUCIIOCOONIEHWH  OpPraHW3MOB K  BIIMSHHUIO
TEMIEPATYPBI».

JlaGopaTopnasi padora «AHaTOMHUYECKHE OCOOEHHOCTH pacTEeHUHl U3 pa3HbIX MecT
OOUTaHUSY.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

OKOJIOTUYECKHE XapaKTepUCTUKU nomynsauuu. [lomymsiius kak OHoJormyeckas cucrema.
Pone  HeomHOpPOAHOCTH cpenbl, (u3nuecKkux OapbepoB U OCOOCHHOCTEH OHMONOTMM BHIOB B
(OpMUPOBAaHUM TIPOCTPAHCTBEHHOM CTPYKTYpbl momynsuuili. OCHOBHBIE IOKa3aTeNu MOITYJISIINH:
YHCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAsl U I0JIOBAasi CTPYKTYpa, POXKAAEMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUS.

Okojoruyeckass CTpykTypa mnomnyasinuu. OILleHKa YHMCIEHHOCTH MNomyisanuu. JluHaMuka
MOMYJSINUK U €€ peryisuusa. buornueckuil MmoTeHUMan MONMyasuuu. MojenupoBaHHE TUHAMHKHU
nonymsinuv.  KpuBele pocta uMciaeHHocTHM nonyisuuu. Kpuble BbDKHMBaHUA. Perymsanus
YHUCJIEHHOCTH TMOMYJSIIUIM: posib  (DaKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKojoru4eckue crpareru BuaoB (r- u K-crparerun).



[Tonsitne 00 oKojmormveckod Hume BuAa. MecrooOuTanne. MHOTOMEpHAas MOJIENb
skosiorndeckod Humm JIx.M. Xaruuncona. Pasmepsl skonornueckoil Humd. [loteHnuanbHas u
peann30BaHHAs] HUIIIU.

Bung kak cucrema nonyisinuid. Apeansl BUIOB. Buabl M UX JKU3HECHHBIE CTpaTErvu.
OKOJIOrMYCCKHUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U MUTPALIMH )KUBOTHBIX. BHosornueckue HHBa3uu 4yKepOIHBIX
BHUJIOB.

JdemMoHCTpauMu

Ioprper: Ix. . XaT4ynHCOH.

Tabmuipl ¥ CcXeMbl: «DKOJIOTHYECKUE XapPaKTEPUCTUKH Tomyisiuny», «lIpocTpaHcTBeHHas
CTpyKTypa mnonyisiuun», «Bo3pactHeie mnupamuasl nonyiasuuu», «CKOpOCTh — 3aceieHus
MOBEPXHOCTH 3eMJIM pPa3IMYHBIMU OpraHu3mMamm», «Mojenb 3KoJoru4eckod Humu J[x.
N. Xaruunconay.

OO0opynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTEHUN K pacCEICHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmecTBa opraHu3moB. buouneHo3 u ero crpykrypa. CBs3u MeXIy OpraHH3MaMu B
ouoreHose.

OkocucreMa Kak oTKpbITas cuctema (A. JIx. Tencnu). @yHKIMOHAIBHBIE OJOKH OPraHU3MOB
B DKOCHCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peayneHTsl. Tpoduueckue ypoBHu. Tpodudeckue nenu u
cetu. AbuoTtnueckue 610k 3kocucteM. [louBel M bl B 3KocucTeMax. KpyroBopoT BeiecTB u
MIOTOK HEPTUH B SKOCHCTEME.

OcHOBHBIE IMOKa3aTeNU 3KOCUCTEMbl. bromacca u mpojykuus. DKOJIOTMYECKHE MUPaMUIIbI
qrcen, OMoMacchl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Paykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccud. [lepBHuHBIE M BTOPHYHBIE CYKLIECCHH W HUX
OPUYMHBL.  AHTPONOIreHHble  BO3JEHCTBMA Ha  cykueccuu. KimmakcHoe — cooOIiecTBo.
Bropa3znoobpazue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Tpupoanble 3KOCHCTEMBI. DKocucmemsvl 03€p U pek. IDKocucmemvl Mopel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmbiHb.

AHTpONOTreHHbIE ~ JKOCHCTEMBL.  ArposkocucreMa.  ArpoueHo3. Pazmuuus  Mexnay
AQHTPOIIOTEHHBIMHU U IPUPOAHBIMH SKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u ¢ayHa.
CuHaHTpomnu3anus ropoJckoil ¢payHsl. bruonornueckoe u X0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHH  OpPraHM3MOB B
sKocucTeMax. Pono  kackaonozo a¢hghexma u  6u00s-s0ughukamopos  (knouesvix 6U008) 6
@yukyuonuposanuu sxkocucmem. IlepeHOC YHEPTUN W BEIIECTB MEXKIY CMEKHBIMH SKOCHCTEMaMH.
VY CcTONUNMBOCTD OPraHU3MOB, MOMYJIALUNA U 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
BO3JIEHICTBUI.

Mexanusmor  6030eticmeus — 3aepA3HEHUll  pA3HLIX —~ MUN08 HA  CYOOP2AHUZMEHHOM,
Op2aAHUSMEHHOM, — NONYIAYUOHHOM U  IKOCUCEMHOM  YPOBHAX,  OCHO8bI  IKOIOSUYECKO2O0
HOpMUPOBAHUSL  AHMPONO2EHHO20 6030elicmaus. MeToNoIoTHsI MOHUTOPHHTA E€CTECTBEHHBIX MU
AHTPOITOTEHHBIX IKOCHUCTEM.

JleMoHCTpanun

optpet: A. Ix. Tencau.

Tabmuubl 1 cxembl: «CTpyKTypa OHMOIIEHO3a», «DKOCHCTEMa IIHWPOKOJMCTBEHHOTO JIecay,
«JKOocUCTeMa XBOWHOTO Jecay, «DyHKIHMOHAIBHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 3Kkocucreme», «llemm muTaHus (macTOMINHAs, JAETPUTHAs)»,
«JKoJIoTHYECKas MUpaMHIa dYHhcel», «IKOoJOorudeckas mnupampga Ouomacchl», «IKOJIOrHYecKas
nupampa sHeprun», «O6pazoBanue Oosota», «llepBuuHas cykueccusi», «BoccraHoBieHue jeca




IocJie moxkapa», «JKocucrema o3epay, «ArpoueHos», «KpyroBopoT BEIIECTB U NOTOK SHEPruu B
arpoueHose», «IIpuMepsl ypooIKOCUCTEM.

Ob6opynoBanue: repdapu pacTeHUil, KOJUIEKIMM HACEKOMBIX, Yydejla NTHULl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJENIb SKOCUCTEMBI.

IpakTnyeckas padora «/3ydeHue u onrcanue ypooIKOCHCTEMBI».

Jla6opaTopnasi pa6ora «/3yueHue pa3sHOOOpazusi MEIKUX MMOYBEHHBIX UJICHHCTOHOTHX B
Pa3HbIX IKOCUCTEMAX ).

IKckypeust «IKCKypcHuss B TUIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €JIbHHUK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKcKypeusi «IKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

Buocdepa — obmerianerapHas 060104Ka 3eMITH, A€ CYIIECTBYET WIH CYIIECTBOBANIA KHU3Hb.
PazButue npencraBnenuii o ouochepe B Tpyaax . 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Hocdepsl U ero QPyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Onochepsl. OcoOeHHocTH OHOchepsl Kak Tri100albHON
sKocHCTeMBI. JJluHamMuyeckoe paBHOBecue B bnocdepe. KpyroBopoTs! BemecTB U OMOTeOXUMHYECKIE
LUKIBI (Yriieposa, a30Ta). PUTMHUYHOCTD sBIIeHU# B Ouocdepe.

3onaneHOCTh OMoOchepsl. [lonsTrne o OGmome. OCHOBHBIE OMOMBI CYIIHM: TYHApA, XBOWHBIC
Jieca, CMEIIAaHHbIE M IIMPOKOJIUCTBEHHBIC Jieca, CTEIHW, CaBaHHBI, MYCTBIHW, TPOMUYECKHE Jieca,
BbICOKOTrOpbs. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (yHKIHS KUBBIX CHUCTEM, OILEHKA UX PECYpCHOr0 MOTEHIMala U OuochepHbIX
GyHKIHH.

JdeMoHcTpannmn

[optpetsr: B. U. Bepuazackuit, 3. 3rocc.

Tabmunel u cxemsl: «l'eocthepst 3emnu», «KpyroBopor azota B mpupoze», «Kpyroopot
yriaepojga B mpupoje», «KpyroBopor kuciopoaa B mpupozae», «KpyroBopoT BOABI B NPHPOIEH,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue mosica 3emnn», «TyHnapay, «Takiray, «CMmemaHHBIH
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jec.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YenoBek n 0OKpy:Kamomas cpega

DKOJIOTHYECKUE KPU3UCHI U X MPUYUHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arpsi3HeHne
BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsizHeHHWE BOAHOW cpeabl. OXpaHa BOJHBIX PECypCOB.
Paspymenne moussl. OXpaHa IOYBEHHBIX PecypcoB. M3aMeHenune Kimmara.

AHTpPOIIOTEHHOE BO3/ICUCTBHE HA PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTENLHOTO U
XKHUBOTHOTO Mupa. OCHOBHBIC TPHUHIIUIBI OXpaHbl MPUPOAsl. KpacHbie kHuru. Oco00 oXpaHseMbie
npupoansie Teppuropun (OOIIT). boranuuyeckue caibl ¥ 300JI0TMUECKHUE MTAPKH.

OCHOBHBIC TIPUHIIMITEI YCTOMYMBOTO Pa3BHUTHS YEJIOBEYECTBA M TPHUPOJBL. PammoHanbHOE
MPUPOJONONB30BAaHNE W COXpaHEHHWe Ouojormyeckoro  paszHooOpazus 3emmu.  OOmue
3aKOHOMEPHOCTH TJIO0QIBHBIX JKOJOTHUECKUX KpH3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa H
€ro BEpOSITHBIC MTOCIEACTBUS.

Pa3BuTHE METO/IOB MOHMTOPHHTA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX MporieccoB. CucmemHvle
uccne0osanus nepexooa K pecypcocbepezarouyeli u KOHKYPEHMOCHOCOOHO
snepeemuxe. buonocuueckoe pasnoobpaszue u oOuopecypcol. Hayuonanvnvle ungopmayuonnwvle
cucmemvl, obecneuusaowue O0OCMYn K UHGOpMayuu nO COCMOSHUIO OMOEIbHbIX U008 U
akocucmem. OCHOB8bL dKOpeabunrumayuu 3Kocucmem U cnocobos H6opvObLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTNEM.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «3arpsi3HeHue atMocheps», «3arps3HeHne Tuapochepb», «3arps3HeHue
nouBel», «llapaukoBeIii 3ddexT», «Ocobo oxXxpaHseMmMble NPUPOIHBIE TEepPpUTOpHNY, «Momenu
yIPaBISIEMOTO MUPAY.




Ob6opynoBanue: ¢pororpaguu oxpaHseMbIX pacTeHHH U >KMBOTHBIX KpacHoil xuurum Poccuiickoit
®enepanun, KpacHol KHUTH perroHa.
NVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHUS OOyUYaIOMIMMUCS
IIpOrpamMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE€3yJIbTaTOB OCBOECHMSI IPOrpaMMbl IO OMOJIOIMM BbIIEICHBI
CIIEAYIOIINE COCTAaBJIAIONINE: OCO3HAHUE 00YYaIOIMMHCA POCCUMCKON IPaXKAaHCKOM MIEHTUYHOCTH
— FOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOIIPEAEIEHUIO, Haluyue MOmusayuu K
o0y4eHHI0 OMOJIOTHH, yereHanpasieHHoe paseumue BHYTPEHHUX YOeXIeHUN JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAIUIHMNA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobHocmsb 00YUaIOIIUXCSl PYKOBOACTBOBAThCS B CBOEH J1€ATEILHOCTH LIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMH, HPUCYLTUMU CUCTEME OMOJIOTUYECKOTO o0Opa3oBaHusl, Haruuue
npagoco3HaHus 3KOJOTMYECKONH KYIbTYPBl, CHOCOOHOCMU CMAgumMb IETM U CTPOUTH >KU3HEHHbIE
IIJIaHBbL.

JIMYHOCTHBIE PEe3yNbTaThl OCBOECHHUS HPOTrpaMMbl 1O OMOJOIMM JOCTHTAlOTCS B €IUHCTBE
y4eOHON M BOCHHUTATENBHOH NEATENFHOCTH B COOTBETCTBMU C TPAIWIIMOHHBIMH POCCHHCKUMHU
COLMOKYJIbTYPHBIMH, HCTOPUYECKMMHM M JYXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, HpPUHATHIMU B
oOIIecTBE NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHHMA,
CaMOBOCIIUTaHMS M CaMOpPa3BUTHsI, Pa3BUTUS BHYTPEHHEW NO3MLMHU JIMYHOCTH, MATPUOTHU3MA U
YBaXEHMsI K 3aKOHY U IIPaBOIOPSIKY, YEJIOBEKY TpyJda M CTapllieMy IOKOJEHHIO, B3aWMHOIO
yBa)KEHHsI, OEpEKHOT0 OTHOUICHUS K KyJIbTYpPHOMY HACJIEAUIO M TPATULMAIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoii @enepannu, NpUpoOJE U OKPYKAIOLIEH cpee.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUS ydyeOHOro mnpeamera «bHOJOrHs» JOJDKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmMXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAlMi, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIECTBA, paclIUpeHHE KUZHEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLECCE pEAIN3allid OCHOBHBIX HAlpaBICHUHM BOCIUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3UIMM  oOyyaroumierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIeHa POCCUIICKOTr0 O0IIECTBa;

OCO3HAHHWE CBOUX KOHCTHUTYLMOHHBIX TIpaB M 0OsA3aHHOCTEH, yBa)k€HUE 3aKOHa U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITEIBLHOCTH NPHU CO3JAHUM YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTENbHbIX 3371ay, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEINATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJIEHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JECUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOT'O B3aMMOJIEICTBUS
JO/IeH C pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEGHHOCTSIMU U COLIUAIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4EOHBIX,
[I03HABATENbHBIX U MCCIEA0BATENbCKUX 3a/1ay, YBAXKUTEILHOIO OTHOLIEHHS] K MHEHHIO ONIIOHEHTOB
MpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTh POCCUICKON T'pa)TaHCKOW HMIECHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHS K
CBOEMY HapoJjy, YyBCTBA OTBETCTBEHHOCTH nepen PoanHON, TOpIOCTH 32 CBOM Kpaii, cBoro Poauny,
CBOM A3BIK U KYJIBTYPY, IPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAUIO M MaMSITHUKAM MPUPOJbI, JOCTUKEHUIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTH OIICHMBATh BKJIAJl POCCUUCKHUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHUH,
MMOHUMAaHUS 3Ha4€HHUs1 OMOJIOTHHU B TO3HAHUH 3aKOHOB NMPHUPObI, B AKU3HU YEJIOBEKa U COBPEMEHHOTO
o0111eCTBA;

uzeiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CIIY>K€HHUIO U 3anure OteyecTBa, OTBETCTBEHHOCTD 3a
ero cynan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMbI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHKE AYMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B PAa3HBIX BHUJAX MCKYCCTBA, CTPEMIICHHE MPOSBISAThH
KadecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusznyeckoro BocnuTaHus, (POPMUPOBAHNUS KYJIbTYPbI 310POBbSI U IMOLHOHAILHOIO
oslaromostyums:

MOHMMAaHUE WM peau3alus 370pOBOro M 0e30MmacHOro obpasa >KU3HH (34OPOBOE MHUTAHUE,
COOJIFOZICHHE TUTHCHUYCCKHX IPABUI W HOPM, COAAHCUPOBAHHBIA PEKUM 3aHSATHUH U OTIBIXA,
perynspHas pusudeckasi akTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U ICHXUYECKOMY 370POBBIO;

MOHMMAaHUE [ICHHOCTH MPaBWJI MHAUBUIYabLHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYaIUsX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HAaHHE TIOCIEACTBUI ¥ HEMpPUATUS BPEAHBIX MPUBBIUEK (YMOTpPeOIEHHUS alKoros,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTh K AKTUBHOW JIE€ATEIBbHOCTH TEXHOJOTMYECKOM M COIMAIbHOW HANPAaBIEHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTENIHHO BBITIOJHSITH TAKYIO JESTEIHHOCTD;

MHTEpEC K pa3nuyHbiM cdepaM MpodeccHOHANBHON JEeSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OyayIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOPA30BAaHHIO HAa MPOTSHKEHUH BCeEi
KU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTMYECKHU 11eJIeco00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK MCTOYHMKY KU3HM Ha 3emIe,
OCHOBE €€ CYILECTBOBAaHMUS;

MOBBIIICHHE YPOBHS OKOJOTUYECKOW KYyJIBTYpPHI: MPUOOpPETEHHWE ONbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOIENH Cpebl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U IMyTel X peleHus;

CIIOCOOHOCTH UCIOJBL30BATh MPHOOPETaEMBbIe MPU U3YYCHUN OMOJIOTUN 3HAHUS U YMEHUS TIPH
pelieHnr npoOJeM, CBSI3aHHBIX C palMOHAJIbHBIM IMPUPOIOIOIB30BaHUEM (COOIIOJCHHE MpPaBUI
MOBEJICHUS B MPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PAaBHOBECHUS B DKOCHCTEMaxX, OXpaHy BUJIOB,
IKOCHUCTEM, OMoChephl);

aKTHUBHOE HEMPUITHE ACUCTBUMN, TPUHOCSIIUX BPEJ OKPYKaIOIIEeH MPUPOJIHON cpesie, YMEHHE
MIPOTHO3UPOBATH HEOIATOMPHUSATHBIC DKOJOTHYECKUE TMOCIEACTBHS MPEANPUHUMAEMBIX TEHCTBUA U
MpeIoTBPAIIATh UX;

HaJU4Me€ PA3BUTOTO JKOJOTHYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYIbTYpPHI, OIBITA
JESATEIbHOCTH  JKOJIOTMUECKOW  HAINpPaBJIE€HHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS HMMH B



[I03HABATCJIbHOW, KOMMYHUKAaTMBHOM U COLMAJIBHOW IIPAaKTHKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKON ACSATEIbHOCTH DKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOW KYJIBTYPBI KaK CPEICTBAa B3aUMOICHCTBUSA
MEXy JIFOIbMU U IIO3HAHMS MUPA;

NOHMMaHuEe crneuupuKd OHOJOTMHM KaK HayKH, OCO3HaHHA e€ poiu B (OPMHUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO HPEICTaBICHUS 00 OKpYXKarolem
MUpE KaK 0 €IUHCTBE IPUPO/IBI, YEIOBEKA M OOIIECTBA, B IO3HAHUYU MPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUYMMOCTH OHMOJOTMH JUIsI COBPEMEHHOW IMBHIIM3AIMM: OOECTICYCHHUS
HOBOT'O YpPOBHS DPAa3BUTHUS MEIUIMHBI, CO3/aHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pemarb pecypcHble MpoOJeMBbl Pa3BUTHS YEJIOBEYECTBA, MOMCKA IyTeH BbIXOJA M3 TI00ATBHBIX
HKOJIOTUYECKUX MpobieM U obecredeHus nepexojia K yCTOMUMBOMY pa3BUTHIO, PALIMOHATIBHOMY
HCI0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyY€HHM OHMOJOrMYECKMX 3HAHMM B LENAX IMOBBILIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTh (PyHKUIHMOHAIBHOM
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu U3y4eHuu OUoJIoruy;

IIOHUMAaHUE CYIIHOCTH METOJMOB II03HAHUS, HCIIONB3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH MCHOJb30BaTh IOJydaeMble 3HAaHUS JUIsI aHalM3a U OObBSICHEHMs sBICHHUH
OKpYXKAalOIIeT0 MHpa W MPOUCXOMANIMX B HEM W3MEHEHUH, yMeHHe Jelarb OOOCHOBAaHHBIC
3aKJIIOYEHHS Ha OCHOBE HaY4HbIX (DAKTOB M MMEIOIIMXCS IaHHBIX C LIE€IbI0 NOJIYYEHUsI JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCII0JIb30BaTh OMOJIOTHYECKUE 3HAHUS IS peLeHUs podiieM
B pEaIbHBIX KU3HECHHBIX CUTYaLIMsIX;

OCO3HaHUE IEHHOCTH HAYYHOW [IEATEIbHOCTH, N'OTOBHOCTb OCYILECTBIATH IIPOCKTHYIO H
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BaHUI0 U €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHUW 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHsle pe3yjbTaTbl OCBOEHHUs yueOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HauMMble A8 (OPMUPOBAHHMS ~ MHUPOBO33PEHHUS  OOyUaAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexXIpeIMeTHbIE) 00IIEHayYHbIEe MOHATHUS, OTPAXKAIOIIHNE 1IEIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
cieun(uKy METOJOB IO3HAHMs, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEpIHus,
SIBJIGHUE, MPOIIECC, CUCTEMA, HAYUYHBIH (AaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOMI0/IeHUe, W3MEpEeHue, SKCIEpPUMEHT U JpPYrue); YHUBEpCalbHble y4yeOHbIE
neicTBUs (M03HaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), o0ecnieunBaromue GopmMupoBaHue
(YHKIMOHATBHOM TPAaMOTHOCTH M COIMAJIBbHON KOMIIETEHIMH OOy4aroIluXcs; CIOCOOHOCTh
o0OyyaroluXxcsl HCIOJIb30BaTh OCBOEHHBIE MEXAUCHUITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U
YHUBEpCaJbHbIC YueOHbIE IeHCTBHS B TO3HABATEIBHOM U COLMAIBHONM PAKTUKE.

B pesynprare wu3yueHus OWOJOTMHM HA YPOBHE CpeaHEro oOmero oOpa3oBaHUS Y
oOyuaromerocst OyayT c(opMUpOBaHBI IO3HABaTeNbHbIE YHHBEpCaJlbHbIE Y4eOHBbIE IEHCTBHUA,
KOMMYHHMKATHUBHBIE YHHUBEpCalbHble yueOHbIE NEHCTBUS, PETYJISTUBHBIE YHUBEpCAJIbHbIE y4eOHbIE
NENCTBYS, COBMECTHASI 1EATENBHOCTD.

MetanpeameTHble pe3yibTaThl OCBOEHHSI IMPOTPaMMbl CpeaHEero oOiiero oOpa3zoBaHUS
JIOJKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a30BbIe JorHYECKHUE TeliCTBUS:



CaMOCTOSITENILHO  (OPMYITUPOBATh M AaKTYaIM3UPOBaTh MPOOJIEMYy, paccMaTrpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUU 3HAHUI MPHUEMBI JJOTUYECKOTO MBINUICHUS (aHAIM3a, CUHTE3a,
CpaBHEHUs, KiIacCUu(pUKAIMU, 0000IIECHNS), pACKPBIBATh CMBICII OMOJIOTHYECKUX MOHATUH (BBIACIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU );

ONpEeNeNiATh el JeATSIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHHS,
COOTHOCHUTB PE3YyJIbTATHI ACATEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJOTMYECKHE TIOHSATHS Il OOBSCHCHHS (AKTOB U SBICHUH JKUBOU
TIPUPOJIBI;

CTPOHTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, NEIYKTHBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIHpPOBATH BBIBOJIBI H
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CpPEACTBA ISl TPEJCTABIICHUS CYIISCTBEHHBIX CBS3eH U
OTHOIICHUIA B HM3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKXKe NPOTUBOPEYMH pPa3HOrO poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThiBaTh IUIAH PEUICHUS MPOOJIEMbI C YUETOM aHAIM3a UMCIOIIUXCS MaTepPHAIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OIICHUBATH PUCKU IOCIICICTBUHN JACITCILHOCTH;

KOODJMHUPOBATh M BHINOJHATH pabOTy B YCIOBUSIX pPEAITBHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE NP PEIICHUH KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCIE0BATEIHLCKHE TelCTBUS:

BJIAJICTh HABBIKAMU Y4YEOHO-HMCCIICIOBATEIILCKOM M TPOCKTHON JEATEILHOCTH, HABBIKAMU
paspemieHuss npobjaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
peleH s MPaKTHYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOJIOB MTO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHBbIC BHJBI JIEATEIHPHOCTH TIO TMOJIYYCHUIO HOBOTO 3HAHUS, €r0
WHTEpPIpETAINH, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3/IaHUU YYEOHBIX U COIMAILHBIX TIPOSKTOB;

dbopMUpOBaTh HAYYHBIM TUN MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIIOUEBBHIMU
TMOHATHSIMH B METOJIaMU;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHON NEATENBHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIHM3UPOBATh 33aJady, BBIIBUTATh THIIOTE3Y
e€ penIeHusl, HaXOJUTh APTYMEHTHI JUTS JOKa3aTeIbCTBA CBOMX YTBEPXKICHHIA, 33]1aBaTh MapaMETPhI H
KPUTEPUU PELICHUS;

AHAIM3UPOBATH IMOJIYICHHBIC B XOJ€ PEUICHUS 3a/la4d Pe3yJbTaThl, KPUTHICCKU OIICHHBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OITBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIM MOWCK TEpeHoca CPEeICTB M CIOCOOOB JEHCTBHUS B
poeCCHOHATBHYIO CPENy;

yMeTh  TIEPEHOCHTHh 3HAHUS B  T[O3HABATEIbHYID M  TNPAKTHUYECKYI0  0OJIacTH
KHU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WJICH, TpeUlaraTh OPHTHHAIBHBIC IOAXOABI M PEIICHUS, CTaBHUThH
MpOOJIeMBI U 33/1a4H, TOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HHQPOpMAIUH (TeKCTe Y4eOHOro mocoowus,
HAyYHO-TIONYJIIPHON JIUTEpaType, OMOJOTHYECKHX CIIOBApSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mJaHHBIX, B VIHTepHeTe), aHanM3upoBaTh WHGOPMAIUIO PANMUYHBIX BHUIOB H (HopMm
MIPEJICTABJICHHSI, KPUTHYECKH OIEHUBATH €€ TOCTOBEPHOCTh M HEITPOTHBOPEUYUBOCTE;



(dopMynHpOBaTh 3ampochkl W MPHUMEHSATh pa3lIWYHbIE METOABI IpPH TIOUCKE U OTOOpe
Oouosornueckoil nHpopMaluu, He0OOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUA HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHMAJbHYIO (OpPMY MpeACTaBICHUS OHMOJOTHUYECKON
nHpopManuu (cXembl, Tpa@uKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCTOJIb30BaTh HAYYHBIA $3bIK B KayeCTBE CpeACTBa Npu paboTe ¢ OHOJOTHYECKOU
uHpopManyen: NPUMEHATh XUMUYecKue, (u3nueckre W MaTeMaTUyecKue 3HAKU M CHMBOJIBI,
dbopmynbl, ab0OpeBHAaTypy, HOMEHKIATYpy, WCIONB30BaTh M NIPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJAJCTh HABBIKAMHM pACIO3HABAaHUS M 3alIUTHl  WHpOpManuu, HHPOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cdepax KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE WIIN
JUCKYCCUU TIO CYIIECTBY 00CYyk/1aeMoil TeMbl (yMEHHE 33J]aBaTh BOIPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIIHO BBIMIOJHEHHUS TIpPEAaracMoi 3a/aud, YYUTBIBaTh HHTEPECHl W COTJIACOBAHHOCTH
MO3UIUH IPYrUX YYaCTHUKOB JAMAJIOTA WM JUCKYCCUH);

pacro3HaBaTh HeBepOAIbHBIE CPEACTBA OOIICHUS, TOHMMATh 3HAUYE€HHE COIMATbHBIX 3HAKOB,
MPEANOChIOK BO3HUKHOBEHUS KOHGIMKTHBIX CUTYyallUd, YMETh CMSAr4arb KOH(MIMKTHI U BECTH
MIEPErOBOPHI;

BIQJIETh PA3NUYHBIMU crmoco0aMu OOIIEHHS W B3aUMOJCUCTBUA, TMOHUMATh HAMEPEHHS
IpYTUX JIO/ICH, TPOSBIATh YBaKUTEIBHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO | JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C NCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHAs AeSITeJIbHOCTD:

NOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIBbHOH pabOTHl IpU
pemeHn OMOJIOrMYecKod MpoOJaeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh HMPHUMEHEHHS TPYMIOBBIX
(hopM B3aMMOJEICTBUS NPU peLIeHUH y4eOHOM 3a1auu;

BBIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX NEHCTBHH C y4€TOM OOLIMX HHTEPECOB M
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

NPUHUMATD 1eJTM COBMECTHOU JIeSTEIbHOCTH, OPraHU30BBIBATh U KOOPJMHHUPOBAThH JEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JAEUCTBUH, PACTIPENENIATh POJIN ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHHKA KOMAHJbl B OOIIMN pE3yabTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

npeJUiaraTh HOBBIE TPOEKTHI, OLEHWBATh HIEH C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH MMO3UTHBHOE CTPATETHUECKOE TIOBEACHNE B PA3IIMUHBIX CUTYAIHSX, IPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBiaieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3anms:

UCIIONIb30BaTh OMOJOTUYECKHUE 3HAHUS IJISl BBISIBICHUS MMPOOJIEM M UX PEIICHUS B KU3HEHHBIX
1 y4eOHBIX CUTYalIMSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM IIeJIeBbIe U CMBICTIOBBIE YCTAaHOBKH B CBOUX
JEUCTBUAX M TOCTYNKAaX IO OTHONIEHHWIO K >KUBOW TPHUPOJE, CBOEMY 30POBBIO U 3J0POBBIO
OKpY>KarolluX;

CaMOCTOATCIIBHO OCYHIECTBJIATE ITIO3HABATCIBHYIO JCATCIBHOCTH, BBIABIATH np06ner,1,
CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4ll B 00pa30BaTEIbHON NESITENLHOCTH M JKU3HEHHBIX
CUTyaluiIX,



CaMOCTOSITENIFHO COCTABIIATh IUIAH pelIeHHs] MpoOIeMbl C y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEMOUYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIMpPATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO HIMPOKOW IPYIUIMH B Pa3HBIX OOJIACTSIX
3HAHMH, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalWsM, BHOCHTh KOPPEKTHBBI B JEATEILHOCTH, OLIEHHBATH
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIaZICTh HABBIKAMH ITO3HABATEIbHOW pepreKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBHNA U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yIbTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI PedICKCHH JUIS
OLICHKH CHTYalliH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS IO UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apI'yYMEHTBI IPYTUX TPU aHATN3E PE3YIIbTaTOB IS TEIbHOCTH;

3) npuHsATHE CEeOsI U IPYTHUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI M PT'YMEHTHI JPYTUX MPH aHAJIN3E PE3yNIbTAaTOB JACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JPYTroro YeIOBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ysbTaTbl OCBOEHHUS COAEp)KaHUs ydeOHoro mnpenmera «buosorus» Ha
yrayOonéHHOM yYpOBHE OpPUEHTUPOBAHBI Ha oOecrnieueHue podUILHOTO
oOyuenus oOydaromuxcst Ononornd. OHM BKIIIOYAIOT: creuuduueckue s OMOJOTUU HayudHbIE
3HaHUS, YMEHHS U CIIOCOOBI IEHCTBHIA 110 OCBOCHUIO, HHTEPIPETAMN U TPeoOpa30BaHUIO 3HAHUM,
BUJIBI JIEATELHOCTH MO TOJIYYEHHUIO HOBBIX 3HAHUN M MX NMPUMEHEHHIO B PA3IMUYHBIX Y4eOHBIX, a
TaK’kK€ B PEaJbHBIX >KU3HEHHBIX CUTyauusax. [IpeameTHble pe3ynbTaThl NMpEACTaBiIeHbl MO Trojiam
U3Y4YCHHUS.

[IpeameTHBIE pe3yabTaThl OCBOEHUs yueOHoOro npeamera «buonorus» B 10 Kaacce NOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M pPOJIM OMOJOTMU B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAaHUN €CTECTBEHHO-HAYYHOIH KapTHHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABI U PELICHUU
po0JieM paloOHaIbHOIO MPHUPOAONOIB30BaHNUSA, O BKJIAJE POCCUMCKUX U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarouine
OuoJIOTHYEeCKHE TEPMHUHBI M TOHATUSA (PKU3Hb, KIJIETKA, OpraHu3M, METa0oJM3M, TOMEOoCTa3,
CaMOpEeryJslus, CaMOBOCIPOM3BEICHUE, HACIEACTBEHHOCTb, M3MEHUYMBOCTb, POCT U pPAa3BUTHE),
6uosornyeckue teopuu (knerouHas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocomHast
Teopust HaciencTBeHHocTn T. Moprana), yuenus (H. . BaBunoBa — o nentpax mHOrooOpasus u
MIPOUCXOKACHUSI KYJIbTYPHBIX PAacTEHHii), 3aKOHbI (€AMHOOOpa3us MOTOMKOB IMEPBOT0 MOKOJICHUS,
pacllerieHus], YUCTOThl raMeT, He3aBUCUMOro HacieaoBanus ['. MeHens, roMolIoruueckux psijioB B
HacneacTBeHHOH n3meHunBocty H. Y. BaBuiosa), mpuHIMIB (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAaMH HAy4yHOTO IO3HAHMS, MCIOJIb3YyEMbIX B OHMOJIOIMYECKHUX
MCCIIEIOBAaHMSIX J)KUBBIX O0OBEKTOB (OMHCaHUE, U3MEpEeHHe, HabII01eHNe, SKCIIEPUMEHT);

YMEHHE BBLICNATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJETOUHBIX OpPraHU3MOB, B TOM 4YHcle OakTepuii, rpuOOB, pacTEHHIA,
KUBOTHBIX U YEJIOBEKa, CTPOEHMSI OpPraHOB M CHCTEM OPraHOB pacTEHUH, *UBOTHBIX, YEJIOBEKa,
IIPOLIECCOB JKU3HEAEATENBHOCTH, MPOTEKAIOUINX B OpraHU3Max pPacTEHHM, KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHX MPOIIECCOB: OOMEHa BeleCTB (MeTaboJaM3M), MPEeBpALICHUS] dHEPTruu, OpOoXKEeHWUs,
aBTOTPO(HOrO U reTepoTpoHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEeMOCHHTE3a, MUTO03a, Meio3a,



raMeToreHesa, 3MOpHUOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, WHAWBUIYAIBHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI TEHOB, FeTepO3Hca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTAaHABJIMBATh B3aHMMOCBS3M MEXAY OpPraHOMIAMH KJIETKH M UX (QYHKUIUSMH,
CTPOEHHEM KJICTOK Pa3HbIX TKaHEW M HUX (QYHKIUSAMM, MEXKAY OpraHaMyd M CUCTEMaMHU OPraHoOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M WX (DYHKIMSIMHU, MEXKIY CUCTEMaMHU OPTaHOB M X (YHKLHUSIMHU,
MEX]y 3TallaMi 0OMEHa BELIECTB, 3TallaMM KJIETOYHOTO LIMKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,
JTarnaMu SMOPHOHAIBHOTO PA3BUTHUS, TEHOTHUIIOM U (PEHOTHIIOM, (PEHOTHIIOM U (PaKTOpPaMU CpeJibl
o0uTaHus;

YMEHME BBIABIATH OTJIMYUTENbHBIE INPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHUCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIOIME APTYMEHTBI, OMOJIOTHYECKYI0 TEPMHUHOJOTHIO U
CHUMBOJIMKY JUIs 1OKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX IPYIIIL;

yYMEHHUE pemaTh OMOJIOTUYECKUE 3a/1a4d, BBIBIATH MPUYUHHO-CIIECTBEHHBIC CBS3H MEXKIY
UCCIIelyeMbIMH OHMOJIOIMYECKMMH IMpOLIECCAaMM U SBJICHUSIMHU, JI€JIaTh BBIBOJBI M IPOrHO3bI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHblE W NpPAaKTUYECKue padoThl, COOIOAATH NpaBUiIa HpU
paboTe ¢ y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE BBIABUIaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU  CpEICTBAMH,
(bopMyIHpys 1EeNb UCCIIETOBAHMS, aHATU3UPOBATH MOJyYCHHBIE PE3YyJIbTATHI U ICTIaTh BEIBOJIBL;

yYMEHHUE y4acTBOBaTb B Y4eOHO-HCCIIEN0BATEeNbCKOW padoTe Mo OMOJOrMM, SKOJOTUH U
MEIUIMHE, NPOBOAMMON Ha 0a3e UIIKOJIbHBIX Hay4YHbIX OOIIECTB, W MYOJWYHO NPEACTaBIISThH
MIOJTyYEHHBIE PE3yJIbTaThl HA YUYEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLIEHUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEI0BaHUI B 00J1acTH OMOJIOTUU U
MeIULUHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAIPABICHHOE U3MEHEHHE reHoMa U
CO3/1aHHE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBIA BbIOOp Oynyiieil npodecCHOHaIBHONW JEsTEeNbHOCTH B
o0iacTi OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHILEBON
MIPOMBIIIJICHHOCTH, YIIIYOJSATh MO3HABATENIbHBIA HWHTEpPEC, HAINPaBJICHHBI Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH INpodeccuu M MPOJOHKEHHE OHOJIOTMYECKOTo 00pa3oBaHUs B OpraHM3aLUsaX
CpeAHero NpogecCuoHaIbHOIO M BBICILIET0 00pa30BaHuUs.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUsI yueOHOro npeamera «buonorusi» B 11 Knacce NOIKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M pPOJIM OMOJOTMU B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBaHUN COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPO/IBI
U pELIeHUH HKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBa, a TAKXKE B PELIEHUU BOIIPOCOB PALlMOHATILHOTO
IPUPOJONIONB30BaHNUA, U B (OPMHPOBAHUU LIEHHOCTHOI'O OTHOUIEHUS K MpHpOJe, OOLIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yYMEHUE BJIaJeThb CHUCTEMON OHMOJOrMYECKMX 3HaHUH, KOTOpas BKIIOYAET ONpEAEIeHUs MU
MMOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAralolMX OHOJOTMYECKMX TEPMHMHOB U MOHATHH (BHL,
sKocuctema, Ouocdepa), Ouonornyeckue Teopun (dBomtonoHHass Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopusi osBomtouuun), ydeHus (A. H. CeBepuoBa — 0 MmyTSX M HampaBlICHUSX
spomonnu, B.W. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOro paBHOBecus J[x. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoxactsa K. M. bspa), mnpaBuna (Munumyma 1O. JIuGuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTHH), TunoTe3bl (Tunoresa «mupa PHK» V. I'nnGepra);

YMEHHME BIAJIeTh OCHOBHBIMHM METOJIaMHU HAay4YHOTO [IO3HAHUS, HCHOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIEOBAaHMUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (ONHCaHUE, H3MEpeHHe,
HaOJt0/IeHNe, SKCIEPUMEHT), CIOCOOaMH BBISABIEHUS W OLICHKM AHTPONOTEHHBIX HM3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYIIECTBEHHbIE IPHU3HAKU: BUJOB, OHOTEOIIEHO30B, 3KOCHUCTEM U
O6uocdeprl, CTaOMIU3UPYIOIEr0, JBIXKYILETO M  Pa3pbIBAaIOIIEr0  €CTECTBEHHOro  0TOOpa,
AJJIOTIATPUYECKOT0 U CUMIIATPUUYECKOTO BUA000pa30BaHus, BIAMSHUS ABMKYIIUX CHJ 3BOJIOLUHU Ha



reHO(QOH]] TOMYJSAUHN, TPUCTIOCOOJIEHHOCTH OpPraHM3MOB K CpeAe OOUTaHHus, dYeperoBaHHs
HalpaBJICHUH 3BOMIOLNHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3M MEX[Y MPOLECCAMU 3BOJIIOLUY, ABWKYIIMMUA CHUIAMU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHbIX 3KOCUCTEM U MPUCIOCOOIEHUSAMHI K HUM OPraHU3MOB;

YMEHUE BBIABIATH OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, HMPUCIOCOOIEHHOCTh BUAOB K
cpeae oOuTaHMsl, aOMOTHYECKUX M OHMOTHYECKHUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBs3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE MHCII0JIb30BaTh COOTBETCTBYIOILME API'YMEHTbI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJISl JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB pPa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB U cpelbl OOMTaHUs, €AMHCTBA 4YEJIOBEUECKHX pac, HEOOXOIUMOCTH
COXpaHEHHs MHOT00Opa3us BHJIOB M HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS HPUPOIBI U
YeJI0BEYECTBA;

yYMEHHUE pemaTh OMOJIOTUYECKUE 3a/1a4d, BBIBIATH MPUYUHHO-CIIECTBEHHBIC CBS3H MEXKIY
UCCIIelyeMbIMU OMOJOIMYECKMMH IPOLIECCAaMM U SIBICHUSIMM, J€JaTh BBIBOABI M IPOTHO3BI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTATOB;

yYMEHHUE BBINOJIHATH Ja0OpaTOpHblE M MpaKTUYECKue paboThl, COOIOAATH NpaBUiIa HpU
paboTe ¢ y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBLABUIaTb THUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMH  CpEACTBAMH,
(bopMynIHpys 1eNb UCCIIEI0OBaHHS, aHATTM3UPOBATH MOJTYYCHHBIC PE3YIbTATHI U JIIaTh BBIBOJIBI,

yYMEHHUE y4acTBOBaTb B Y4eOHO-HCCIIEN0BATEeNbCKOW padoTe Mo OMOJOrMM, SKOJOTUH U
MEIUIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W IyOJIMYHO TPEACTABIATH
MIOJTyYEeHHBbIE PE3YyJIbTAaThl HA YUEHUYECKUX KOH(EPEHIUX;

YMEHHUE OIEHUBATH TMIIOTE3bl M TEOPUH O TIPOUCXOXKICHUH KU3HH, YEIIOBEKA U YETIOBEUECKHIX
pac, 0 IpUYMHAX, IOCIEICTBUAX U CIIOCOOaX Mpel0TBpalleHus I100aIbHbIX H3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymaymieil mpodeccHoHaNbHON JesITeIbHOCTH B
obnacT OMOJIOTHM, 3KOJOIMM, HPUPOAONOIb30BAHUSA, MEIULMHBI, OMOTEXHOJOIMH, ICUXOJOTHH,
BETEpUHAPUH, CEIBCKOTO XO3SAHCTBA, NHIIEBOW MPOMBIIUICHHOCTH, YIIIyOJISTh IO3HABATEIbHBIN
MHTEpeC, HaIPaBJICHHbIII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccur U NMPOJODKEHUE
OuoIorNYeckoro 00pa3oBaHUS B OpPraHM3ANUAX CpPEAHEr0 MPO(ECCHOHAIBFHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KonmuectBo yacos ‘ DnekTpoHHbIE (LUPPOBHIC)
n/m Bcero| KontponbHble [IpakTHyecKkue 00pa3oBaTENbHbIE PECYPChI
paboThI paboThI
‘l HBI/IOJIOI‘I/IH KaK HayKa H 1 H 1 “ 0 H ‘
‘2 H}KI/IBHC CUCTEMBI U UX U3y4eHUE H 2 H 0 H 0 H ‘
‘3 HEI/IOJ‘IOFI/I}I KIIETKU H 2 H 0 H 0.5 H ‘
‘4 HXI/IMI/I‘IGCKa}I OpraHu3aIys KJICTKHA H 10 H 0 H 1 H ‘
‘5 HCTpoeHI/Ie U QYHKIIUH KIICTKH H 8 H 1 H 2 H ‘
‘6 HOGMeH BEIICCTB M MIPEBPAIICHUE SHEPTUHU B KIICTKE H 9 H 0 H 1 H ‘
7 HacnencrBennast nadopmanus u peanuzanus e€ B 9 1 0.5
KJIETKE
‘8 H)KI/I3H€HHLH7I IIUKJI KJIETKHA H 6 H 0 H 1 H ‘
‘9 HCTpoeHI/Ie 1 QYHKIIMH OPraHU3MOB H 17 H 0 H 1.5 H ‘
‘10 HPaSMHO)KeHI/Ie U pa3BUTHE OPraHU3MOB H 8 H 0 H 1.5 H ‘
11 |l'eneruka — Hayka O HacleJACTBEHHOCTH U 2 0 0.5
M3MEHYHUBOCTH OPTaHU3MOB

‘12 H3aKOHOMepHOCTI/I HACJICJICTBEHHOCTH H 10 H 0 H H ‘
‘13 HBaKOHOMepHOCTI/I W3MEHYHUBOCTH H 6 H 1 H H ‘
‘14 HFeHeTHKa 4eJIoBeKa H 3 H 0 H 0.5 H ‘
‘15 HCeﬂeKuHﬂ OpraHHU3MOB H 4 H 0 H 1 H ‘
‘16 HBHOTeXHonorHﬂ U CUHTeTHYecKasi OMOJIOTHsI H 4 H 0 H 0 H ‘
‘17 HPe3epBH0e BpeMs H 1 H 0 H 0 H ‘
(OBLLEE KOJMYECTBO YACOB I10 [IPOTPAMME || 102 || 4 | 13 [ |




11 KJIACC

Ne HanmenoBanue pa3zneinoB U TeEM IPOrpaMMmbl KommuecTBo yacos OnexrpoHHble (TU(POBLIC)
n/m Bcero| Konrposbubie [pakTryecKue 0bpasoBaTeNbHbIEe PECYpChl
paboThl paboThl
1 3apoxaeHUE M Pa3BUTHE YBOFOIIMOHHBIX MIPEJICTABICHUN B 4 1 0
ounonoruu
‘2 HMI/IKPOSBOJ‘II-OI_II/I}I U e€ pe3yNbTaThl H 14 H 0 H 2 || ‘
‘3 HMaKpoaBomouHﬂ u e€ pe3yNabTaThl H 6 H 0 H 0 H ‘
‘4 HHponcxo;xneHHe Y pa3BUTHE KU3HU Ha 3eMJie H 15 H 0 H 1.5 H ‘
‘5 HHponcxomneHHe 4eJIOBEKa — aHTPOIOreHes3 H 10 H 0 H 1 H ‘
6 DKOJIOTHsl — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB U 3 0 0.5
HA/IOPraHU3MEHHBIX CHCTEM C OKpYIKAIOIIeH cpeIoi
‘7 HOpFaHI/ISMH U cpefia OOUTaHUs H 9 H 0 H 1.5 H ‘
‘8 HBKOHOH/M BUJIOB W TTOTYJISIITHIA H 9 H 0 H 0.5 H ‘
‘9 HBKOHOH/M C000111eCTB. DKOJIOTMYECKUE CUCTEMBI H 12 H 1 H 0.5 || ‘
‘10 HBnocq)epa — rio0anbHast SKOCUCTEMA H 6 H 0 H 0 || ‘
‘11 quHOBeK U OKpY’KaroIlas cpena H 6 H 0 H 0 || ‘
‘12 HPe3epBHoe BpeEMs H 8 H 0 H 0 H ‘
(OBILEE KOJIMYECTBO YACOB T10 [TPOI'PAMME | 102 | 2 [ 75 | |




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE
n/n U3Y4YEHUS o0pa3zoBaTenbHbIE
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA P
€CypcChbl
paboThI paboThI peeyp
1  buornorus kak KOMIUIEKCHAs! HAyKa M KaK 4acTh COBPEMEHHOTO 1 1 0
obmectBa. CtapToBasi TUarHocTU4ecKast pabora
2  JKuBble CHCTEMBI H UX CBOWCTBA 1
3 YpoBHeBas OpraHu3aius KHUBBIX CUCTEM 1
4 Hcropus OTKpHITHS M U3ydeHUs KieTku. KiierouHas Teopust 1
5  Meroabl MONEKYISIPHON U KiIeTOYHOM O6uonorun. [IpakTiudeckas 1 0.5
pabota «/3ydyeHne MeTo10B KJIIETOYHOH Onosoruu (Xpomatorpadus,
anekTpodopes, muddepennunanbaoe entTpudyruposanue, [LP)»
6  XWUMHUYECKHI COCTaB KICTKH 1
7 MuHepanbHbIe BELIECTBA KJIETKH, UX OMOJIOTHYecKas poJib 1 0
8  OpraHnueckue BemecTBa KieTku — Oenku. JlabopaTopHas pabora 1 0.5
«OOHapyxeHHe OEJKOB C MOMOIIBIO KAaU€CTBEHHBIX PEAKITUN»
9  CaoiictBa, Kaccupukanyst 1 GyHKIHNA OCITKOB 1
10 Opranudeckue BemIeCTBA KJIETKH — YTIIEBOIBI 1
11 Oprannyeckue BemecTBa KJICTKA — JIUTHBI 1
12 Hyxneunossie kucnotsl. JIHK u PHK. JIaboparopnas paGora 1 0.5
«MccrenoBanne HyKIIGMHOBBIX KUCIIOT, BBIICIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenne u pynkmun ATD. [Ipyrue nykineosuarpudocdarsr (HTO) 1
14 Cexsenupoanue JIHK. Meronbl reHOMHKH, TPAHCKPUIITOMUKH, 1 0
IPOTEOMHUKHU
15 Meroabl CTPYKTYpHOM OHoIOrUN 1 0




No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

n/n U3yUYCHUS o0pazoBaTenbHbIC
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA. P
— pecypcsl
paboThI paboThI
16 Tuns! knetok. [Ipokapuoruueckas KieTka 1 0
17 Crpoenue sykapuoTHieckoil kiaeTku. [Ipaktnueckas padora 1 0.5
«3yueHne cBONCTB KJIETOYHOU MEMOpaHbD»
18 TloBepxXHOCTHBIN armapaT KJIEeTKH 1 0
19 OpnomemOpanubie opranouabl KieTku. [IpakTuueckas pabora 1 0.5

«H3y‘l€HH€ ABVOKCHUA HUTOILIaA3MbI B PAaCTUTCIIBHBIX KJICTKaX»

20 TlomyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHIPUH, TUTACTHIBL. 1 0.5

JIa60paT0pHa>1 pa60Ta «HccnegoBanue mia3Moin3a U Jenaa3Moiin3a
B PACTUTCIIbHBIX KIICTKaX»

21 Hemem0OpanHble opraHous! kineTku. CTpoeHue u pyHKIUH s1pa. 1 1 0
22  KoutponbHas paboTa 1o teme «CTpoeHne KIETKI» 1 0
23 CpaBHHTENbHAs XapaKTEPUCTUKA KIETOK 3ykapuoT. JlabopaTopHast 1 0.5
pabota «/3ydyeHue cTpoeHHs! KJIETOK Pa3InYHbIX OPraHU3MOBY
24 AccuMWISIIMA U TUCCUMUIISILIMSA — JBE CTOPOHBI METa00IM3Ma. 1 0
Tuner oOMeHa BemecTB. JlabopaTopHas padora «3ydeHue
KaTaIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITH
KaTasas3bl)»
25 @epMeHTAaTHBHBIN XapakTep peakluuii KJIEeTOUHOr0 MeTaboIn3Ma. 1 0.5
Jlabopartopnast pabota «M3yuenne hepMEHTaTUBHOTO PACIIETIICHUS
MIEPOKCH/Ia BOJIOPO/IA B PACTUTEIFHBIX U KUBOTHBIX KIIETKAaX)
26 benku-akTUBATOPHI M OCIKH-UHTHOUTOPHI 1
27 ABtOTpOdHBII TUII OOMEHA BEILECTB 1 0
28 @otocuHTE3 1
29 Xemocunres. JlaboparopHas padota «CpaBHEHHE MTPOILECCOB 1 0.5

(bOTOCI/IHTe3a 1 XEMOCHHTC3a»




No Tema ypoxka KonnuectBo yacoB Jara DNeKTpOHHBIC IUPPOBHIE
n/n U3yUYCHUS o0pazoBaTenbHbIC
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA. P
— pecypcsl
paboThI paboThI
30 Amnaspobuslie opranu3mbl. Bunasl 6poxxenus. Jlaboparopuas pabota 1 0
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U IBIXAHUS
31 A»spoOHBIC OpraHU3MBbL. DTaIlbl SHEPTETUIECKOT0 0OMEeHa 1
32 Dueprus MmeMOpaHHOTO rpaarenTa npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI
33 Peaknuu MaTpUYHOTO CHHTE3a 1 0
34 Tpanckpunms — MaTpuanblid cuaTe3 PHK 1 0
35 Tpancnsauus u €€ dTarnbl 1 0
36 KonmupoBanue aMuHOKHCIOT. Portk pubocoM B OnocuHTe3e Oenka 1 0
37 Opranu3anys reHoMa y IpoKapuoT U 3yKapuoT 1 0
38 MonekynsipHbIe MEXaHU3MBI SKCIIPECCUN TEHOB Y SYKapuOT 1 0
39 Bupycsl — BHEKJIETOUYHbIE (DOPMBI KHU3HU U OOIUTATHBIE TAPA3UTHI. 1 0.5
[TpakTuyeckas padora «CozaHue MOJENIN BUPYCa»
40 BupycHble 3a0051eBaHUS YelIOBEKA, ’KUBOTHBIX, PACTCHUN 1 0
41 HaHOTeXHOJOTrWU B OMOJIOTHH U MEAUIMHE. Y POK KOHTPOJIS U 1 1 0
000011eHus
42 Ku3HeHHBIN [IUKI KIETKA 1
43 Marpuunsrnii cuares JTHK 1
44  Xpomocowmsl. JlabopatopHas pabota «/3yueHre XxpoMocoM Ha 1 0.5
TOTOBBIX MHKpOIpenapaTax»»
45 JleneHue KICTKH — MHTO3 1 0
46 Twunwl knetok. Kapuokunes u nurokunes. JlaboparopHas padora 1 0.5

«Habmronenne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa (Ha

TOTOBBIX MHKpOIpEnapaTax)»




No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/o Bcero Kountposnbabeie [IpakTuueckue _M3YHCHUA obpasoBaTenkHEe
paboThI paboThI PECYPCHI
47 Perynauus *KU3HEHHOTO LIMKJIA KJIETOK 1 0
48 OpraausM Kak eJuHOE 11eI0e 1 0
49 Txanu pacrenuii. JJaboparopHas pabota «M3ydeHne TkaHeH 1 0.5
~ pacTeHHii»
50 Txanu XMBOTHBIX U YenoBeka. Jlabopatopuas padora «3yuenue 1 0.5
© TKaHel )KUBOTHBIX)»
51 Opransl. Cucremsl opraos. JlaboparopHas pabota «M3y4denne 1 0.5
~ OpraHOB LIBETKOBOTO PACTEHHUS»
52 Omopa Tena opraHu3MoB 1 0
53 JIBMXKeHHE OPTaHU3MOB 1 0
54 Tlutanue opraHu3MOB 1 0
55 [luranue MO3BOHOYHBIX KUBOTHBIX. [IulleBapuTeNnbHAS cucTEMA 1 0
~ desoBeka
56 JlpIxaHue OpraHu3MOB 1
57 JIpIxaHue TO3BOHOYHBIX )KUBOTHBIX M Y€JIOBEKA 1
58 TpaHcHopT BEIIECTB Y OPraHM3MOB 1
59 KpoBeHocHas cucTeMa IMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1
60 Beigenenue y opraHu3smMoB 1
61 3ammray opraHu3MOB 1
62 HmmyHHas cucTeMa 4ejaoBeKa 1
63 PasznpaxuMOoCTh M PeryJssiius Y OpraHu3MOB 1
64  T'ymopanbHas peryyisiust 1 9HIOKPHHHAS CUCTEMA KUBOTHBIX U 1

YCJIO0BCKAa




No Tema ypoxka KonnuectBo yacoB Jara DNeKTpOHHBIC IUPPOBHIE
n/n U3Y4YCHUS o0pazoBaTenbHbIC
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA. P
— pecypcsl
paboThI paboThI
65 @opMbl pa3MHOKEHHUSI OPTaHU3MOB 1
66 IlosoBoe pa3sMHOXKEHHE 1
67 Meiio3 1
68 T'amerorenes. OOpa3oBaHHe U Pa3BUTHUE MOJIOBBIX KIETOK. 1 0.5
Jlaboparopras padota «/3ydeHne CTpOCHHSI MTOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOIpEnapaTax»»
69 HunuBuayaibHOE Pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1
70 3akiajika OpraHoB M TKaHEH U3 3apOJbILIEBbIX JTUCTKOB 1
71 Poct u pa3zButue xuBOTHBIX. JlabopaTopHas padora «BrisiBieHue 1 0.5
MIPU3HAKOB CXOJICTBA 3aPO/IBIIICH MTO3BOHOUYHBIX KUBOTHBIX)
72 Pa3MHOXeHHE U pa3BuTHe pacTteHuil. JlaboparopHas paboTa 1 0.5
«CTpoeHHe OpraHOB pa3MHOKEHHSI BBICIITNX PACTCHUI
73 Hcropus CTaHOBIICHUS U PA3BUTHS T€HETHKHU KaK HayKH 1
74 OcHOBHbIE TIOHATHS U CUMBOJIBI TeHeTUKU. JlabopaTopHas paboTta 1 0.5
«Jlpo3oduina kak 00bEKT TeHETUYECKUX UCCIIET0BAHUID)
75 3aKOHOMEPHOCTH HacleI0BaHMs MPU3HAKOB. MOHOTHOpUIHOE 1 0.5
ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(UIb!"
76 Lluronorndeckre OCHOBHI MOHOTHOPHIHOTO CKPEIUBAHHMS 1
77 Amnanusupyrolee ckpemuBanue. HemoiaHoe 1oMMHUpOBaHHE 1
78 uruOpumHoe ckpernuBanue. [Ipaktudeckas padora «M3ydeHue 1 0.5
Pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y 1PO30(UIIBD)
79 IluTosorudeckue OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUS 1
80 CueruieHHOE HacaeI0BaHKE PU3HAKOB 1




No Tema ypoxka KonnuectBo yacoB Jara DNeKTpOHHBIC IUPPOBHIE
n/n U3yUYCHUS o0pazoBaTenbHbIC
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA. P
— pecypcsl
paboThI paboThI
81 XpomocomHas TeopHsi HACIECICTBEHHOCTH 1
82 TI'eneruka mona 1
83 T'eHoTHH Kak IeOCTHAs CUCTEMa 1
84 T'enernueckuil KOHTPOJIb Pa3BUTHUS PACTEHUI, )KUBOTHBIX U YeloBeka 1
85 H3MeHuMBOCTH NPU3HAKOB. BHIBI N3MEHUYNBOCTH 1
86 MonudukanronHas U3MEHYHBOCTh 1
87 BapuanuoHHBIN psI ¥ BapualmoHHas KpuBas. JlabopatopHas padora 1 0.5
«HccnenoBanue 3akoHOMEpHOCTENH MOTU(DUKAIIMOHHOM
M3MEHYMBOCTHU. [I0CTpOCHNE BapHAIIMOHHOTO Psifia U BApUAITHOHHON
KpHUBOW»
88 Tenorunmyeckast U3MEHYNBOCTh. KOMOMHATHBHAS H3MEHYMBOCTD. 1
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca.
89 MyraunonHas uaMeH4nBOCTh. [IpakTiueckas pabora «MyTauuu y 1 0.5
Apo30(uisl (Ha TOTOBBIX MUKPOIIpENnaparax)»
90 KonrponbHas pabdora no reme «I enetrka. I3MeHYMBOCTb 1 1
MIPU3HAKOBY
91 T'eneruka yenoseka. [IpakTuyeckas pabora «CocTaBieHHe U aHAIN3 1 0.5
POIOCIOBHON»
92 Meroasl MEAULIMHCKON TEHETUKHA 1
93 3HaveHWe MEIUIIMHCKON TeHETUKHU B MPEIOTBPAIICHUH U JICUCHUN 1
TCHETHYECKUX 3a00JICBaHUI YeIOBEKa
94  OcHoBubIe OHATHS cenekiuu. JlaboparopHas padota «M3ydeHue 1 0.5
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ JOMAITHUX KUBOTHBIX)
95 Metoub! cenekImoHHOM padoThl. JlabopaTtopHas padota «3yueHue 1 0.5




No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/n U3Y4YCHUS o0pazoBaTenbHbIC
—_— Bcero Kontponpnbie IIpaktuueckue M3YHCHAA. P
— pecypcsl
paboThI paboThI
METOZIOB CEJICKI[UU PACTCHUI»
96 JlocTuxKeHMs CEeJIEKLIMU pacTeHUH U ®KHUBOTHBIX. [IpakTHyeckas 1
pabota «IIpuBUBKa pacTeHUI»
97 CoxpaHeHue, U3y4yeHHE U UCIOJIb30BaHHE FEHETUUECKUX PECYPCOB 1
98 buorexHOIOTHS KaK HayKa M OTpaciib Mpou3BoACTBa. [IpakTnueckas 1 0.5
pabota «3ydyeHrne 00beKTOB OMOTEXHOIOTHI)
99 OcHoBHBIE HANIPABIICHHUS] CHHTETUYECKON OMOJIOTHH 1
100 XpomocomHas ¥ TeHHAsI HH)KCHEPHUS 1
101 MenumuHcKre OMOTEXHOIOTHA 1
102 PesepsHblii ypok. [ToBTopenue, 00001eHne, cucTeMaTH3arus 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13.5
|11 KJIACC |
Ne Tema ypoka KonnuecTBo yacos Jara  DnexTpoHHBIE HU(PPOBHIE
/I M3yYeHUS o0pazoBaTebHbIE
— Bcero Kowrpomshbie IlpakThueckne — oy - Hi? p
— pecypcsl
paboThI paboThI
1  DOsomonuonHas teopus Y. lapBuna 1 1
2 JIBmKyIime CHIIBI DBOJIOIUH BUIOB 110 Y. JlapBuHYy 1
3  bopsba 3a cymniecTBOBaHNE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD 1
4  ®opMHUpOBaHNE CHHTETUYECKON TEOPUHU IBOTIOIUN 1
5  Drambl 3BOIIOIUOHHOIO NPOIEcca: MUKPO3BOIIOLUSA U 1
MaKpOAIBOJIIOIHS
6  Ilomynsmust — 3eMeHTapHas eIMHULA YBOJIOIIH 1




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/m W3YyUYCHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponsabie IIpaktudeckue M3YACHUA P
— pecypcsl
paboTsI
7  3axon reHermueckoro paBaoBecus k. Xapau, B. BaitnOepra. 1 0.5
JlaboparopHas paboTa «BbIsBIeHNEe N3MEHYUBOCTH Y 0COOEH OTHOTO
BUJIA»
8  DnementapHbie (HaKTOPHI IBOIIOLUU 1
9  Dddexr ocHoBatens. DPPeKT OYTHIIIOUHOTO TOPIIBIIIKA 1
10 Murpanuu. M3onsuun nonynasiuit: reorpadudeckas, Onoioruyeckas 1
11 EcrecTBeHHBIN 0TOOP — HANPABISIOMUN (AKTOP IBOIIOIUH 1
12 TlonoBoii oT60p 1
13 IIpucmocoOIeHHOCTh OPTaHU3MOB KaK Pe3yiIbTaT MUKPOIBOIIOIUH. 1 0.5
JlaGopatopHas pabota «3yuenne apoMopdo30B 1 uaroasanTauui y
pacTeHU U )KUBOTHBIX
14 TIpumeps! npucnocoOIeHni y OpraHu3MoB: MOP(HOJIOTHYECKHE, 1 0.5
dbusnomornueckne, ONOXUMHUIECKUe, moBeAeHUeckue. JlaboparopHas
pabota «IIpucrnocodaeHns OpraHu3MoB U UX OTHOCUTENIbHAS
1E1eCO00Pa3HOCTh)»
15 Bup, ero kputepun u cTpykrypa. Jlabopatopnas padora «CpaBHenune 1 0.5
BUJIOB IO MOP(OJIOTHYECKOMY KPUTEPHUIO)
16 Crpykrypa Buaa 1
17 Bwumoobpa3oBaHue Kak pe3yJbTaT MUKPOIBOIIOINUN 1
18 CBs13b MUKPOIBOIIOIUY U SMTUACMHOIOTHI 1
19 Makpossomonus. [TageoHTONOrHYECKIE METOBI N3yUCHHS 1
IBOJTIOIUH
20 buoreorpadguveckrne METOAbI U3YUCHUS IBOIOIIUN 1
21 DOMOpHOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METOIbI 1




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/n W3YyUYCHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponsabie IIpaktudeckue M3YACHUA P
— pecypcsl
paboThI paboThI
U3yUYEHHSI SBOJIIOLIUT
22 MonekynsipHO-TeHETHUECKHEe, OMOXUMHUYECKUE U MaTeMaTHYEeCKUe 1
METO/IbI U3YUYEHUS IBOIOIHNN
23 OO0mue 3aKOHOMEPHOCTH ABOJTFOIIAN 1
24  AnanTtuBHasg paguanus. HepaBHOMEPHOCTH TEMITOB 3BOJIOINN 1
25 HayuHble runoTe3sl NPOUCXOXKICHHS KU3HU Ha 3emiie 1
26 JloHaydHBIC PEACTABICHUS O 3aPOXKICHUH KU3HU 1
27 OCHOBHBIE ATaITbl HEOPTAaHUYCCKOM IBOJIFOITUU 1
28 T'mmoTe3bl 3apOXKIACHUS KU3HU 1
29 Hcropus 3emnu u Metoibl €€ u3ydyenus. JlaboparopHas pabora 1 0.5
«/3ydyeHue 1 onucaHue UCKOMAEMBIX OCTATKOB IPEBHUX
OpPTraHU3MOBY
30 HauanpHbIe 3TaIBl OPraHUIECKOM IBOIIOLIUN
31 DOBomonus 3yKapuoT 1
32 OcHOBHBIE 3TaIbI YBOJIOIMH PACTUTENHHOTO Mupa. [IpakTryeckast 1 0.5
pabora «M3ydyeHre ocoOeHHOCTEN CTPOEHUS paCTEeHHUI pa3HbIX
OT/ICTIOBY
33 OcHOBHBIE 3Talbl IBOJIOIMH KUBOTHOT'O MHpa 1
34 Dpomonus )KUBOTHEIX. [IpakTrueckas padota «M3y4ueHne 1 0.5
0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX)
35 PaszBuTHe XH3HHU HA 3eMIIe TI0 DpaM | TIEproJIaM 1
36 MaccoBble BRIMUPAaHHUS — HKOJIOTUUYECKHE KPU3HCHI MTPOIILIIOTO 1
37 CoBpeMeHHBII YKOJIOTHIECKUN KPU3HC, €TO OCOOCHHOCTH 1




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

n/m W3YyUYCHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponsabie IIpaktudeckue M3YACHUA P
— pecypcsl
paboThI paboThI
38 CoBpemeHHas cucTeMa OPraHMYECKOTO MPOIILIOTO 1
39 OcHOBHBIE CHCTEMATHYECKHUE TPYIIIBI OPTaHU3MOB 1
40 AHTpPOIONOTHS — HayKa O YCIIOBEKE 1
41 Pa3BuTHE NPEICTABICHUI O MPOUCXOXKICHUH YETIOBEKA 1
42 Mecro 4yeoBeKa B CUCTEMe opranudeckoro mupa. Jlaboparopuas 1 0.5
pabota «/3ydyeHue 0COOCHHOCTEH CTPOCHUS CKeJleTa YeTI0BEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM
43  JIBMXKyIIUE CUITBI aHTPOIOTEeHE3a
44  CooTHolueHre OMOJIOTUYECKUX U COLIMATIBHBIX (PaKTOPOB B 1
aHTPOIIOTEHE3e
45 OcHOBHBIE CTaJIUU AHTPOTIOTEHE3A 1
46 TIlaneoreHeTHKa M MajaeoreHOMHUKA 1
47  DBOJIOLHS COBPEMEHHOTO YeJIOBEKa 1
48 Yenoseueckue pacsl. [Ipaktuueckas pabota «M3yuenue 1 0.5
9KOJIOTHUECKUX aJIallTaIliil YeIoBeKay
49 MexauCUUILTUHAPHBIE METOIBI AHTPOTIOIOTHH 1
50 3aposkIeHue ¥ pa3BUTHE YKOJIOTHU 1
51 Meronsl skonoruu. JlaboparopHas padbota «/3yueHre METo0B 1 0.5
9KOJIOTHYECKHUX MCCIIEIOBAHUI
52 3HaueHUe DKOJOTUYECKUX 3HAHUU I YeIOBEKa 1
53 Dkonoruyeckue GaKkToOpbl 1
54 Aouortnyeckue (akTopsl. CBET KaK 3KOJIOTHYECKHA (HaKTop. 1 0.5

JlaGopaTtopHas pabota «BpisiBIeHHe MPUCTIOCOOICHUH OpraHU3MOB K
BJIMSTHUIO CBETa»




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE

n/n U3y4CHUS 00pa3oBaTeIbHbIC
— Bcero Kontponsuele IIpaktnyeckne —Z ——— P
ecypcChl
paboThI paboThI peeyp
55 Aouortnyeckue akropsl. TemnepaTypa Kak 3KOJIOTHYECKUNA (HaKTOp. 1 0.5

JlaboparopHas paboTa «BblsiBieHHe PUCTIOCOOIECHUI OPraHu3MOB K
BIIUSTHUIO TEMIIEpaTyph»

56 AoOwuornueckue GpakTophl. BiakHOCTh KaK SKOJOTHUUYECKHH (haKkTop. 1 0.5

JlaGopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTCHHM U3
pPa3HBIX MECT OOUTAHUS

57 Cpenbl oOUTaHUS OPraHU3MOB 1
58 buonorudyeckrue puTMbI 1
59 KwusHeHHbie (HOPMBI OPraHU3MOB 1
60 buotnyeckue pakTopsl 1
61 3naveHue OMOTHYECKHUX B3aMMOACUCTBUH IS CYIIECTBOBAHUS 1
~ OpraHM3MOB B cpejie OOMTaHus

62 Dkoyorn4yeckue XapakTepUCTUKU MOIYIISIHH 1
63 OcHOBHBIE MOKA3aTeNIN NOMYJISALMN: YUCICHHOCTb, INIOTHOCTB, 1
~ BO3pacTHasd U 10JI0Bas CTPYKTypa

64 OcHOBHBIE MOKA3aTENN NOMYJISALMH: POKIAAEMOCTh, IPHUPOCT, TEMIT 1
~ pocTa, CMEpTHOCTh, MUTPAIUK

65 DOkosornyeckas CTPyKTypa MOIYJISLUN 1
66 JlnHaMWKa MTOMYIISAINU U € PeryIsus 1
67 Kpuble pocTa YNCICHHOCTH MOMYSIMU. KprBble BEDKUBaHUS 1
68 Dxomornyeckas HuIIa Buia. JlJaboparopHas padota 1 0.5
- «IIpucroco6neHns ceMsiH pacTeHMit K pacceeHnIoN

69 Bwung kak cuctema nomymnsiui 1

70 3aKOHOMEpPHOCTHU MOBEACHUS M MUTPALUI KHUBOTHBIX 1




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/m W3YyUYCHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponsabie IIpaktudeckue M3YACHUA P
€CypChI
paboThI paboThI peeyp
71 CooOmiecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTteMa Kak OTKPBITas CHCTEMa 1
73 KpyroBopoT BEmIECTB U TIOTOK YHEPTHH B SKOCUCTEME 1
74  OcHOBHBIE TOKA3aTEIN SKOCHUCTEMBbI 1
75 Dxoyornyeckue nupaMubl 1
76 UW3meHeHus cooOIIECTB — CYKIIECCHH 1
77 Ilpupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBbI 1
MOpEN U OKEAHOB
78 TlpupomHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEIICH, 1
MyCTHIHB
79  AHTpPOIIOTEHHBIC YKOCHUCTEMBI 1
80 VYpboskocuctemsl. [IpakTuueckas padora «/3ydyeHune u onucaHue 1 0.5
ypOOIKOCUCTEMBI»
81 3akoHOMepHOCTH (POPMHPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI 1
OpPraHU3MOB B 9KOCHCTEMax
82 MexaHM3MBbI BO3/IEHCTBHSA 3arps3HEHUI pa3HbIX TUIIOB HA 1 1
CyOOpraHM3MEHHOM, OPTAaHU3MEHHOM, TIOMYJISIITHOHHOM H
9KOCHCTEMHOM YPOBHSIX
83 bwuochepa — obmeruranerapHas 00071049Ka 3eMITH 1
84 VYuenwne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI 1
86 KpyroBopoTsl BemecTB U OMOT€OXUMHUYECKHIE [IUKITBI 1
87 3onanpHOCTH OMOChHepbl. OCHOBHBIC OMOMBI CYIIIH 1




No Tema ypoxa KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/o Bcero Kontposbabie IIpakTuueckue M3YHCHUA obpasoBaTenLHEe
paboThI paboThI PECYPCHI
88 VYcroitunBocts 6uOChHEpHI 1
89 Dkojoruyeckue KPU3UChl U UX MTPUIHHBI 1
90 BosneiicTBue denoBeka Ha 6uochepy 1
91 AHTpOIIOreHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN M KHUBOTHBIA MHP 1
92 Oxpana npupomabl 1
93 OcHOBHBIE IPUHIIUIIBI YCTOXYMBOTO PA3BUTHS YETOBEYECTBA U 1
PUPOIBI
94 PaumoHanbHOE NMPUPOJIONIONBL30BAHKE U COXpaHeHne Ouonoruueckoro 1
pa3zHooOpasus 3eMin
95 O06o00meHue no TemMe «MUKPOIBOIIONMS U €€ Pe3yIbTaThD» 1
96 O6o06menne o Teme «MaKpOIBOIIOIUS U €€ Pe3yTbTaThI» 1
97 O6o6menue no Teme «IIpoucxoxxaeHre u pa3BuTHe KHU3HU Ha 3emsie» 1
98 O06o6menwue mo Teme «IIporcxokIeHNE YeIOBeKa — aHTPOTIOTCHE3) 1
& O0600611eHne o TeMe «IKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX 1
OpPraHUu3MOB»
100 O6o6menue mo Teme «OpraHu3Mbl U cpefia OOUTaHUS» 1
101 OOGoo6mieHne o TeMe «IDKOJIOTHS BUIOB H MTOMTYIISIITHI 1
102 OGoGmmenue no reme «bruocdepa — riodambHast FIKOCHCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 2 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buosorusi. buonorudyeckue cucTeMbl M MPOIECCHI; yriryoneHHoe ooyuenue, 10 kimace/ Tepemon
A.B., IlerpocoBa P.A. ObmuiectBo ¢ orpanndeHHON 0TBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Bbuonorus (yrinyonennsiii ypoens): Peanuzamus tpedoannit @I'OC COO: meToamueckoe
nocobue st yautessi/mon pea.JILA. Iapmytunoit.-M.: ®I'BHY"UHcTUTYT CTpaTerun pa3BuTHs
obpazoBanus", 2023-154c.:u.
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