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MHNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yueO6HOMY mpenmetry "buonorus" (manee - OMoJIOTHS) HA YPOBHE CPEIHEr0 0O0IIero
oOpa3oBanus pa3paborana Ha ocHOBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccutickoit ®eneparuny, @I'OC COO, Konuenuuu npenogaBanus ydeOHoro npeamera «buosorus» u
OCHOBHBIX IIOJIOXKEHUH (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUSL.

VYuebnsiii npenmer «buosorus» yrinyonéaHoro ypoBHs uzydeHus (10—11 kiacchl) sSiBIseTCS OJHUM
U3 KOMIIOHEHTOB mpenMeTHOH oOmact «EcTecTBeHHO-Hay4Hble NpeAMeThl». COrIacHO TOJIOKEHUSIM
OI'OC COO npoduiibHBIE YUeOHBIC PEIMETHI, H3y4aeMble Ha YIITYOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHnmanui o0y4YeHHsI Ha YypPOBHE CpeaHero ooOmero oOpa3oBaHUS W TMPHU3BAHBI 00ECTICYUTH
MIPEEeMCTBEHHOCTh MEX]y OCHOBHBIM OOILIUM, CPETHUM OOILIUM, CPEAHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B ToO ke BpeMs KaxIblil U3 3THUX y4eOHBIX NMPEAMETOB JIOJKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEUIeHHEe 00pa30BaTeNbHBIX, BOCIUTATENbHBIX W Pa3BUBAIOIIMX 3ajay, CBA3AHHBIX C
npodopueHTanuell 00yJarImUXCs W CTHMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOW O0JacTH HAYYHOTO
3HAHUSA, CBA3aHHOTO C OMOJIOTHEN, MEIULIMHOM, IKOJIOTHEH, ICUXO0JI0THEH, CHOPTOM MM BOCHHBIM JICJIOM.

[IporpamMma o yueOHOMY mpeamery "buonorus" maér mpeacTaBieHUE O METU U 33Ja4ax U3YYCHUS
yueOHoro mpenmera «buosnorus» Ha yriayOnEHHOM YpOBHE, OINpeaensieT o0si3aTenbHOe (MHBAPHAHTHOE)
IIPEIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpUPOBAaHME MO pa3jieiaM U TeMaM, paclpelesieHHe I0 Kiaccam,
PEKOMEHIYeT TMOCIEN0BaTeIbHOCTh HM3y4eHHUS Y4eOHOro Marepuaiga C Y4ETOM MEXKMIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B
mporpaMMe 1o OHOJIOTHMH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C HU3y4YCHHEM OWOJIOTMH Ha YpPOBHE
OCHOBHOTr0 0011ero o0pasoBaHusi, Oyiarogapsi 4eMy IpOCMAaTPUBAETCS HANpaBJICHHOCTh Ha IOCIEAYIOLee
pa3BuTHE OHMOJIOTHYECKMX 3HAHWNA, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTABICHUI O 3J0pOBOM 00pa3e *U3HU, HA BOCIIUTAHHUE
OepeXKHOr0 OTHOIIEHHUS K OKpYKarollel MpUpoaHol cpene. B mporpamme mo OHMONIOrMH TakKe MOKa3aHbI
BO3MOXKHOCTH y4yeOHoro npenmera «buonorus» B peanuszanuu tpedoanuii ®I'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM OOydeHus W B (OPMHPOBAHHH OCHOBHBIX
BUJIOB Y4€OHO-I103HABATEIbHON JEATENLHOCTH 00YYAIOIIKXCS TI0 OCBOEGHUIO COJIEPKAHUSA OMOJIOTUYECKOIO
o0pa3oBaHMs Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHusl.

YueOubrii npeamer «buonorus» Ha ypOBHE CcpeaHEero oO0mero o0pa3oBaHUS  3aBEpIIACT
Ouosiornyeckoe oOpa3oBaHHME B HIKOJE W OPHUEHTHPOBAH Ha pacUIMpeHHe M YIIIyOJieHHE 3HaHUM
oOyyaromuxcst 0 XUBOW HPUPOJIE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOW OMONOrMM, 3MOPHOJIOTHH U
OMOJIOTUU Pa3BUTHS, TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuenne yuebHOro npeamera «bruosorus» Ha yriyO0JIEeHHOM YPOBHE OPUEHTHPOBAHO HA MOJATOTOBKY
o0yyJaroImuxcs K MOCieIyomeMy MOTYyYeHHUI0 OMOJIOTHYECKOro oOpa3oBaHMsA B By3aX M OpraHM3aLlUsaX
cpenHero mpodeccuoHanbHOro  oOpa3zoBaHus. (OCHOBY €ro CojAep:KaHMsSI COCTaBJIsieT CHCTEMa
OMOJOTMYECKUX  3HAHWI, TOJNYYEHHBIX TpPU  HU3YUYEHUU  OOYYAIOMIMMHCS  COOTBETCTBYIOIIHUX
CUCTEMAaTUYECKUX pa3JielioB OMOJIOTUU Ha YPOBHE OCHOBHOrO oOmiero odpasosanus, B 10—11 knaccax 3tu
3HAHUS TOJYYaroT pa3BuUTHE. Tak, pacUIMpeHbl M YyriIyOleHbl OWONOTMYECKHe 3HAHHMS O PACTEHHSX,
KUBOTHBIX, TpHUOax, OaKTEepHsIX, OPraHU3Me YeJOBEKa, OOIMX 3aKOHOMEPHOCTSAX KU3HU, JTOMOJHUTEIBHO
BKJIFOYEHbl OWOJIOTUYECKHE CBEIEHUS MPUKIAJHOTO U MOMCKOBOIO XapakTepa, KOTOPbIe MOXKHO
UCIOJIb30BaTh KaK OPUEHTHPHI I MOCIEeAyoUero Boloopa mnpodeccuu. Bo3moxkHa Takke MHTErpamus
OMOJOTMYECKUX 3HAHHWHA C COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOTYYEHHBIMUA OOYYAIOIIMMHUCS TIPU H3y4YEeHUU
(bU3HUKN, XUMUH, Teorpaguu U MaTEMaTHKH.

Crtpykrypa mporpammbl 1Mo ydeOHoMy mpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM U
SBOJIFOLIMOHHBIA MOAXOAbI K H3ydeHHIo Ouosoruu. CoriacHO UM, U3y4aloTCs CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIe ISl JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, JBOJIOIUN OPraHMYECKOTO MHUpa Ha
3emiie, COXpaHEHHs OMOJOTHYECKOTO pa3zHooOpasmsi miaHeThl. Tak, B 10 kjacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHOM W KIJIETOYHOW OWOJOTHH, SMOPHONOTHH M OHOJOTHH pPa3BUTHs, T€HETUKU U CEJICKIUH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OHMOJIOTHM, aKTYaIM3UPYIOTCS 3HAaHHS OO0ydJalomwuxcs Mo OOoTaHUKeE,
300JI0THH, aHATOMHHM, (PU3MONIOTUM uesnoBeka. B 11 kimacce u3y4yaroTcs 5BOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTUHU U y4eHHe o omocdepe.

VYuebublii npenmer «buonorus» npusBaH 00eCHEUUTh OCBOEHHE OOy4YarOIIMMHUCS OHMOJOTHMYECKUX
TEOpUN U 3aKOHOB, UAEH, IPUHLIMIIOB U IIPaBHJI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa, 3HAHUM O CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIsSIuH,



OMOIIeHO3a, HKOCHCTEMBI, O BBIIAIONINXCSA HAYYHBIX JIOCTUKECHHUSAX, COBPEMEHHBIX HCCIECJOBAHUAX B
OMoJIOTMY, NPUKIAJHBIX acHekTax OMOJIOTHMYeCKMX 3HaHWM. J[nd pa3BUTHS M HOJAEp)KaHUS HHTepeca
o0yJaromuxcs K OMOJIOTUU HapsIy CO 3HAUYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHalla B COJIepPKaHUH
IIPOrpaMMbl 110 OHOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIICHUS U Pa3BUTHUS TOM MM UHOU
obmacTi OMOJOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIeM.

Lenp wu3yuenus ydeOHoro mnpeamera «buonorus» Ha yriyOJn€HHOM YpOBHE — OBIAJICHUE
00y4aroIUMUCs 3HAaHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBHON OPraHMU3allMy )KUBBIX CUCTEM PAa3HOTO PaHra u
npuoOpeTeHne yMEeHUH HCIOJIb30BaTh 3TH 3HAHUS B (JOPMUPOBAHMM MHTEpEca K ONpeNeNEHHONW 00JacTH
poeCCUOHATILHON JIEATEIbHOCTH, CBS3aHHOM ¢ Ouoyiorueil, miam K BbIOOpY y4yeOHOro 3aBeleHHs JUIs
MPOJOIDKEHHS OMOJIOTMYECKOT0 00pa30BaHMS.

JlocTwkeHne Lenu u3ydeHus ydyeOHoro mpeaMera «buonorus» Ha yriyOJEHHOM ypOBHE
o0ecrieunBaeTCs peIeHUEeM CIeTyIONIX 3a/au:

OCBOEHHE 00yUaIOIIUMUCS CUCTEMbl OMOIOIMYECKUX 3HAaHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPUSX,
KOHLENIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUaX, COCTaBISIOLIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYIO KapTUHY MHpa; O CTPOEHHM, MHOrooOpa3sMu M OCOOEHHOCTSAX OHOJOTHMYECKUX
cucteM (KJIETKa, OpraHusM, MOMYJsiMs, BHUJ, OuOreoneHos, Ouocdepa); 0 BBIJAIOUIMXCA OTKPHITHUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYYaloIIMXCS C METOJaMU II03HAHUS >KUBOM MPHUPOABI: HCCIEI0BATENbCKUMHU
MeTOoAaMU OHOJIOTHYECKUX HayK (MOJIEKYJSPHON W KIETOYHOH OMOJIOTMM, 3MOpPUOJIOTMM U OHOJIOTUU
Pa3BUTHSL, TCHETUKHU M CEJICKINH, OMOTEXHOJIOTHH U CHHTETHYECKOW OMOJIOTHH, TTaJI€OHTOIOTHH, SKOJIOTHH);
METOAAMHU CaMOCTOSATEIBHOIO MPOBEACHUsI OMOJOIMUECKUX HCCIIEOBAaHUI B J1a0OpaTopuu U B HPUPOJE
(HabmroieHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIa/IeHUE OOYYaIOIIMMUCSH YMEHHUSAMU: CAMOCTOSITEIbHO HAXOUTh, aHAJIU3UPOBATh U UCIOJIb30BATh
OMOJIOTMYECKYI0 HH(OPMAIIMIO; IIOJH30BAThCS  OMOJOTMYECKOH TEPMHHOJIOTHEH W CHMBOJIMKOW;
yCTaHaBJIMBaTh CBA3b MEXIY pPa3BUTHEM OHOJOIMM U COLMATbHO-?KOHOMHUYECKHMMU U 3KOJIOTHYECKUMHU
npobJIeMaMy YeJI0BEYEeCTBA; OLCHUBATH MOCIEICTBUS CBOCH JESITEIbHOCTH 110 OTHOIICHHIO K OKPY)KAIOIIeH
IPUPOJHON cpefe, COOCTBEHHOMY 3J0POBBIO U 3[0POBBIO OKPYKAIOLIMX Jr0AeH; OOOCHOBBIBATH MU
coOmoaath Mepbl MPOQWIAKTUKA HH()EKIMOHHBIX 3a00JIeBaHUIl, TpaBWiIa TOBEICHHS B NPUPOAE U
obecriedeHns: 6€30MacCHOCTH COOCTBEHHON KU3HEIEATEIbHOCTH B YPE3BbIUANHBIX CUTYALIUSX MPUPOIHOTO U
TEXHOTE€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYaIOIIMXCS MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAaKOMCTBA
C BBIJAIOIIMMHUCS OTKPBITUSMH W COBPEMEHHBIMH WCCJICIOBAHUSMU B OWOJIOTHH, pEIIaeMBIMU €I0
npobjieMaMu, METOJOJIOTHEH  OMOJOrMYECKOro  HMCCIENOBaHMs, MPOBEIEHUS  SKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM, pelieHus: OMOJI0rMUecKHX 3aj1a4, MOJICIMPOBaHUS OMOIOTHUECKUX OOBEKTOB U MPOLIECCOB;

BOCIUTaHHE y 00YUYaAIOIIMXCS [IEHHOCTHOTO OTHOIIEHMS K KUBOW MPUPOJE B IIEJIOM U K OTAEIbHBIM €€
0o0BEKTaM U SIBIECHUAM; (OPMHUPOBAHHUE SKOJOTUYECKOW, M€HETHUYECKONH IpaMOTHOCTH, OOLIEH KyIbTYpbl
MOBEJICHUSI B IPUPO/IE; HHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue  O0y4aroIIMMMCS  KOMIIETEHTHOCTH B PAalMOHAJIbHOM  IPUPOJONOIb30BAHUU
(cobmroneHne MpaBUJI MOBEIEHUS B TNPHUPOJAE, OXpaHbl BUJOB, JKOCHCTEM, OHOCHEphl), COXpPaHEHUH
COOCTBEHHOTO 37I0POBbs U 3/I0POBbS OKPYXAIOUIUX JItoel (coOtoneHns Mep npoduiIakTUKN 3a00IeBaHm,
obecriedyeHne O€30MaCHOCTH  JKU3HENEATENIbHOCTH B YPE3BBIYAMHBIX CUTYyallMsIX HPUPOAHOTO H
TEXHOTEHHOT'O0 XapaKTepa) Ha OCHOBE WCIOJIb30BAaHUs OMOJOTHYECKUX 3HAHWN M YMEHHH B MOBCEIHEBHOU
KHU3HH;

CO3/IaHH€ YCIIOBHH 11 OCO3HAHHOTO BbhIOOpa OOydarOUMMUCS WHAMBHUIYaJIbHON 00pa3oBaTeIbHOU
TPAaeKTOPUH, CIOCOOCTBYIOLIEH MocenyromeMy npopecCuoOHaIbHOMY CaMOOIIPEIEIEHUI0, B COOTBETCTBUHU
C MHMBHIyaJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMHU PErHoHa.

OO11ee ynciI0 4acoB, OTBEICHHBIX HA U3y4YeHUE OMOJIOTHH Ha YIITyOJI€HHOM YPOBHE CPEIHEr0 O0IIero
oOpaszoBanusi, coctaiseT 204 yaca: B 10 xinacce — 102 ygaca (3 yaca B Henemo), B 11 kimacce — 102 yaca (3
yaca B HEJICITIO).

OT60p opraHu3aIMOHHBIX (POPM, METOZOB U CPEACTB 00YUEHUSI OMOJIOTHU OCYIIECTBIISICTCS C yUETOM
cielu(UKA €ro CoJAepXaHWs M HANpPaBICHHOCTH Ha MPOJODKEHHE OMOJOTHYecKOoro oOpa3oBaHHs B
OpraHU3aIMsIX CPEAHEro NPOoQPecCHOHATBHOTO U BhICIIEr0 00pa3oBaHusl.



OO0s3aTenbHBIM YCIIOBHEM IIPpU 00yYEHHH OMOJIOTUU HA YIITYyOJEHHOM YPOBHE SIBJISIETCSI IPOBEICHUE
7a0OpaTOPHBIX W MpaKTHYeCKHX paboT. Tarxke ydacTue OOydYarOMIMXCsS B BBINOJIHEHHH INPOCKTHBIX M
y4eOHO-HMCCIIeJOBATENbCKUX pabOT, TEMATHKAa KOTOPBIX OIPEIENIIETCSl YUUTEIEeM Ha OCHOBE MMEIOLIMXCS
MaTeprUaIbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPHPOHBIX YCIOBHH.

Pabouas mporpamma ydeOHoro mpeamera «buonorus (yriyOJIeHHBIM YpOBEHB)» paszpaboTaHa B
COOTBETCTBHUH ¢ paboueil mporpaMMoii BOCIIUTAHHUS IIIKOJIBI.

COJEP/)KAHUE OBYYEHUA

10 KJTACC

CopepxaHue NpPOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY TOCYAAPCTBEHHOU
urorosoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucTopus pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble MMM IpoOsieMbl. DyHIaMEHTaIbHbIE, NMPUKIATHBIE M ITOUCKOBbIE
Hay4yHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouosorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpA.
[Tpodeccun, cBszanHble ¢ Ononoruei. 3HayeHHE OHMOJOTMH B TMPAKTHYECKOM JAEATEIBHOCTH YeJIOBEKa:
MEIMIIMHE, CEIBCKOM XO35IIICTBE, IPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI.

JdemMoHcTpanuu

[Moptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. HapBun, Y. I'apseii, I'. Mennens,
B. U. Bepnanckwii, . I1. [TaBnos, . . Meunukos, H. 1. Basuos, H. B. Tumodees-PecoBckuii, Jx.
Yorcon, ®. Kpuk, J. K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMU HayKaMuy, «CuctemMa OMOJOrHYeCKUX HayK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKupble cucTeMbl Kak IpeaMeT u3ydeHus Ouonoruu. CBOMCTBa JKHMBBIX CHCTEM: €IUHCTBO
XMMHMYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb, CJIOXKHOCTb W YIOPSJAOYEHHOCTb CTPYKTYDBI,
OTKPBITOCTh, CAMOOPIaHU3ALIHS], CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHu3aluy XHUBBIX CHUCTEM: MOJIEKYJSPHBIA, KJIETOUHBIM, TKAHEBBIN, OPraHU3MEHHBIN,
MTONYJIALIMOHHO-BUIOBOM, 3KOCHCTEMHBIN (OMOreoneHOTHYECKHIT), O6unochepHbIi. IIpoueccel,
IPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hp kak (opma CyliecTBOBaHHS
Matepuu. Hayku, n3ydaromiye *HuBble CUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alUU.

N3yuenue xuBbIx cucreM. Metozbl 6uosnornueckoit Hayku. HabGmronenue, usmepeHue, SKCIepUMEHT,
cucreMarusanus, MmeraaHanus. [loHATHEe O 3aBUCHMMOM M HE3aBUCUMOW IepeMeHHOH. I[limanmpoBanue
skcnepumenTa. IloctaHoBka u mpoBepka runore3. HyneBas rumnore3a. Ilonstue BBIOOpKHM U €€
nocToBepHOCTh. Pa3dpoc B Onosiornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3yJbTaTOB.
IIprunHBI HCKa)KEHUS PE3YIbTATOB IKCIIEpUMeEHTa. [loHATHE CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHbIE IPU3HAKK KU3HU», «buogoruueckue cuctembl», «CBONCTBA KUBOH
MaTepun», «YpOBHU OpraHU3aLUH )KUBOW IPUPOIBI», «CTpOEHHE )KUBOTHON KIIETKNW», « TKaHU KUBOTHBIXY,
«CucremMbl OPraHOB YeJIOBEUECKOro opranu3May, «buoreornenos», «buochepa», «MeTo1bl H3ydeHUs )KUBOM
MIPUPOABIY.

Ob6opynoBanue: mnabopaTopHoe OOOpYyJOBaHUE JJIsi TMPOBEACHUS HAOIIOACHUHN, H3MEpPEHHI,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU N3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €MHHIA >KUBOT0. Mcropus OoTKpbITHS KieTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOT0KECHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

Metoapsl MOJNEKYJISAPHONH W KIETOYHOW OHMOJIOTMH: MHKPOCKOMUS, XpomaTtorpadwus, sneKkTpodopes,
METOJ MEUEHBIX aTOMOB, Tu(epeHaIbHoe HeHTPUPYrupoBaHne, KyIbTUBUPOBAaHUE KIIETOK. M3yueHue
@ukcuposannvix Kiemok. OIEKTpOHHAas MHKpockonus. Koughoxanvnas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.



JdemMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBI MHKpPOCKOM», «lcTopusi pa3BUTHSA
METOZ0B MUKPOCKOIIUI».

OOopynoBaHue: CBETOBOM  MHKPOCKOIN, MHKPOIPENaparbl  pPAaCTUTENIBHBIX, JKUBOTHBIX U
OaKkTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHre MeTo 0B KJIETOYHOM Ononoruu (xpomarorpadus, 3JIeKTpodopes,
muddepennmanbroe nenTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XHWMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- M YJIbTPaMHUKpO3JeMeHThl. Boxga m e€ ponp Kak
pacTBOpUTEIS, PEareHTa, y4acTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIJIOPEryJIssuud. MuHepaabHble BellecTBa
KJIETKU, UX OMOJoruueckast poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosiornueckue nonumepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoi Moisiekynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas CBsi3b. BTopuunas,
TpeTUYHasi, YeTBEPTUYHAA CTPYKTyphl. Jlenarypammsa. CaoiictBa OenkoB. Kiaccuduxamms OenKoB.
buonornueckue GpyHkiuu 6enKkoB. [lpuonui.

VYrneBoabl. MoHOCaxapuibl, 1ucaxapubl, OJIMrocaxapuibl U nonucaxapusl. OOIMuKi MaH CTPOSHUS
1 (GU3HKO-XMMHUYECKHUE CBOICTBA yriaeBo0B. buonornueckue GyHKIIMH YTIIEBOAOB.

Jlumuner.  T'wapodubHO-rUApOodoOHBIE cBolicTBA. Krnaccudukamus smnunos. Tpuriaumepuisl,
dbochomunuabl, Bocku, crepouibl. buonornueckue ¢ynkiuu nunuaoB. OOmye cBOMCTBa OHOIOTHYECKUX
MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JJHK u PHK. Crpoenne nyknenHoBbix kucior. Hykneornael. [IpmHnun
koMmruieMeHTapHoctu. IlpaBuo Yapradda. Crpykrypa JJHK — nBoifHas crimpanb. MecTOHaXOXIeHUE U
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonormueckne QyHKIum
AT®. BoccraHOBJICHHbIE NTEPEHOCYUKHU, UX (DYHKUUU B KIeTKe. /pyeue nykneozuompugocghamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas Ouonorus: Ouoxumuyeckue W Ouodu3MUecKHe HCCIENOBAaHUS COCTaBa W
MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOIIEKYIN. Mooenuposanue cmpykmypsl u QyHKYull OUOMONEKYI U UX
Komniexcos. Komnvromepmwiii Ouzaun u opeaHudeckull cunmes 6UOMONIEKYL U UX HENPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacnpenenenne XMMHYECKHX DJEMEHTOB B HEXKHBOM Ipuponae», «Pacmpenenenue
XUMHUUYECKHX JIEMEHTOB B KUBOU NPUPOACH.

Tabmuupr n cxemsl: «llepuonnueckass Tabmuua XMUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BO/bI», «BemectBa B coctaBe opraHu3moBy», «CTpoeHHE MOJEKylbl Oenka», «CTpyKTypbl OeaKoBOM
MOJIEKYIb», «CTpOoeHHE MOJIEKYJ YIIeBO10BY», «CTpOeHHE MOJIEKYJ TUIUA0BY, «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenne Monekyisl ATOy.

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyJOBaHHE.

JlaGopaTopHas padora «OOHapyxeHue OelKOB ¢ MOMOLIbI0 KAU€CTBEHHBIX PEAKLUIl».

JlabopaTopHas pabdora «lIccienoBaHre HyKIEHMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHHU3MOB.

Tema S. CtpoeHue n pyHKIUM KIETKH

Tumnel kneTok: sykapuoTuyeckast U npokapruotuueckas. CTpykTypHO-()yHKIIMOHAIbHBIE 00pa30BaHUS
KJIETKH.

CrtpoeHue mNpoKapuOTHUECKOW KieTku. Kierounas creHka Oakrtepuii u apxei. OcoOeHHOCTH
CTpoeHHUsi rerepoTpodHONl M aBTOTPO(PHONW MPOKAPUOTHYECKUX KJIETOK. MECTo M poyib MPOKApHUOT B
OuoIIeHO3aX.

CrpoeHne # (QyHKUMOHMpOBAHUE JSyKapuOTHUecKoW KieTku. [lma3marumyeckas wmemOpaHa
(mnazmanemma). CTpykTypa miiazmMaTuyeckoid MemOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTUYecKylo
MeMOpaHy: naccuBHbIA (quddy3us, obneryéHHas audQys3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIH
aKTUBHBIN TpaHcnopt). [Tomynponumnaemocts MeMOpanbl. PaboTa HaTpuii-KalneBOro Hacoca. DHJIOLMTO3:
NUHOIUTO3, (aronuro3. Ok3ouuto3. Kierounas crenka. CTpykTypa M (QYHKIUHM KJIETOYHOW CTEHKH
pacTeHuii, rpudoB.



Huronnazma.  [wurozons.  [urockener.  JIBukeHue  murTomiasmMbel.  OpraHowabl  KIETKH.
OnHomeMOpaHHBIE OPTaHOUBI KIETKH: dHAoIIa3MaTrudeckas cetb (JI1C), anmapar ["onbmku, TU30COMBI,
UX CTpOeHHE M (QYHKIUH. B3auMOCBs3b OAHOMEMOPAaHHBIX OPraHOUI0B KiIeTKU. CTpoeHHe IrpaHyIsIpHOTO
petukynyma. Mexanusm nanpasnenus denxos ¢ JIIC. Cunte3 pacTBOpUMBIX O0enkoB. CHHTE3 KJIETOYHBIX
MemOpan. ['magkuil (arpanynsipHbIil) HIOMIA3MATUHYECKUN peTHKYTyM. CekpeTopHas (QyHKLUsS anmapaTa
TlNonemxu. Moougurkayus 6enkos 6 annapame Ionvoocu. Copmupoexka benkos 6 annapame I onvodicu.
TpancnopT BewecTB B KIIeTKe. Bakyonu pactuTenbHbIX KieToK. Kierounstii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWBI KJIETKU: MUTOXOHJPHUH, IJIACTUIIBL. [Ipoucxodicoenue MumoxoHoputl u
naacmuo. Cumbuozenez (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenne u (yHKIMH MHUTOXOHIPHHA M
wiactull. [lepBuyuHble, BTOPUYHBIC U CIIOXKHbBIE TUIACTUABI (DOTOCHHTE3UPYIOLIUX 3YKAPUOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUN.

HememOpanubie opranounsl kietku CTpoeHHE M (YHKIMM HEMEMOpPAaHHBIX OPraHOMIOB KJIETKH.
PubGocomsel.  IIpomescymounvie  ¢hunamenmsi. MukpodunaMeHTsl. AKkmuHogvle MUKPOQDUIAMEHMbI.
MpllieuHble  KIETKU. AKMuHOble KOMNOHEeHmbl HeMbluleunblX Kiemok. MukporpyOouku. Kierounsrit
ueHTp. CTpoeHHEe U ABMXKEHUE KIYTHUKOB M pecHUYeK. MUKpOTpyOOuKky nuromiasMel. Llentpuons. benku,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnvie 6enxu.

Snpo. O6onouka siapa, XpOMaTHH, KapuOIUIa3Ma, SAPBINIKHA, WX CTpoeHHWEe W (yHKIHMH. SnepHbIid
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHUE XPOMOCOM B MHTEpPGhA3HOM siape. Jyxpomamun u
eemepoxpomamun. bBelku XpoMaTuHa — TUCTOHBI. /Junamuka sdepHou o060n0uku 6 mumose. foepmbiii
mpancnopm.

Knerounsle BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuipl u cxembl: «CTpoeHHME 3YKapHUOTHYECKOW KIETKH», «CTpOeHUE KUBOTHOM KIIETKN,
«CTpoeHHE PACTUTENbHON KJIETKW», «CTpoeHre MUTOXOHIPUM», «SAapo», «CTpoeHre MpoKapuOTUYECKON
KIIETKI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaThl PACTUTENbHBIX, MKHUBOTHBIX KIETOK,
MUKpOIpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHasi padora «l/3ydeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JlabopaTopnasi padora «lccnenoBanue mia3zMoin3a U JeIa3MoiIn3a B PACTUTENIBHBIX KIIETKAX».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMUISIIMS U TUCCUMMIISALIUS — JIBE CTOPOHBI MeTa0on3Ma. Tumbsl 0OMeHa BEHIeCTB: aBTOTPO(HBII
U reTepoTpodHbIi. YdacTHe KUCIOpoJia B OOMEHHBIX Ipoleccax. JHepreTndeckoe odecreueHne KIeTKH:
npespauieHne AT® B o0MeHHbIX mpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTo
Mmetabonu3ma. DepMeHThl, MX CTpOeHHE, cBoiicTBa M MexaHu3M JeiictBus. Kodepmentsl. Oriamuus
(epMEHTOB OT HEOPraHWYECKUX KaTaJu3aTopoB. benku-akTuBaTOpbl U OENKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (pEpMEHTATUBHBIX PEAKIIUN OT pa3IMUHBIX (PAKTOPOB.

[lepBuuHbI CUHTE3 OpPraHMYECKUX BEHIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y o6axmepuii. Ceemocoduparowjue nuemenmsl U NuUeMeHmvl peaKyuoHnoz2o yermpa. Ponb
XJIOPOIUTACTOB B mporiecce (otocuHTe3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cz., Cs. u CAM-
munsl omocunmesa. IIpoayKTUBHOCTb (OTOCHMHTE3a. BiusHue pa3nuyHbIX (PAKTOPOB HAa CKOPOCTb
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB: HUTpUHUIMpYIOLIHe OakTepuu,
XKene300aKTepun, CepoOaKTEPHH, BOJOPOIHBIC OakTepun. 3HAYCHHE XEeMOCHHTE3a.

Amnaspobnble oprauu3mbl. Buasl 6poxkenus. [IpoaykTsl OpokeHHs U UX UCIOJIb30BAHUE YETOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTUHN U BO30OYIUTENN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTuueckoro odmena. IloaroroBurenbHblil dTam. [nukomns —
OECKHICIIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruueckoe okuciaeHHE, WIM KIETOYHOE JbIxaHue. Poib MUTOXOHIpPHII B Ipoleccax
Oouosiornyeckoro okucieHus. Lluknuueckue peakiuu. OkuciaurenbHoe (ochopunupoBanue. Inepeus



Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnot AT@-cunmasvl. [lpeumyiiecTsa
a’poOHOTO MyTH OOMEHa BEIIECTB Nepe1 aHadpoOHBIM. D(PPEKTUBHOCTh SHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I[1. Mutuen,
I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPoTOCHHTE3», «IHEpreTudeckuii oomen», «bumocuuTes Oenkay, «CtpoeHue
dbepmenTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKON, O0OOpyJOBaHUE [UIsi MPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHas padora «/3ydeHne KaTaJuTHYECKONH aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMujIa3bl
WJTU KaTajasbl)».

JlabopaTopuasi pabora «l3ydyeHue QepMeHTATUBHOrO pacHICIICHUsI MEpoKCcHIa BOAOpOJa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopnasi paboTa «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMaIus U peaju3anus eé B KJeTKe

Peakiun matpuunoro cunrtes3a. [IpuHIUI KOMIUIEMEHTApHOCTH B PEAKIMSAX MATPUYHOTO CHUHTE3A.
Peanuzanus HacnenctBeHHo wuHGopManuu. ['eHeTHueckuii koA, ero cBoiicTBa. TpaHckpumius —
MarpuuHbld  cuHTe3 PHK. IIpuHOuMIBl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTb, aHTUIAPAILIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcnoBus OmocuHTE3a
oenka. KogupoBanue aMuHOKHCIIOT. Posib ppubocoM B OMocHHTE3E OernKa.

Cogpemennvie npeocmasnenus o cmpoenuu cenog. OpraHuzanus reHoMa y MpoKapuoT U 3YKapuoT.
Perynsmus akTUBHOCTH T'eHOB y mpokapuoT. ['mnore3a omepona (P. XKaxo0, XK. Mano). MonrexyrapHule
MeXanuzmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenos. Perynsauus
0OMEHHBIX MpOIecCcOB B KieTke. KieTounslit romeocTas.

Bupychel — HeksleTouHbie ()OPMBI KU3HU B OoONHMraTHbie mapa3utbl. CTPOSHUE MPOCTHIX M CIIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuzuennwvii yukn [[HK-codepocawux eupycos, PHK-
codepacawux 8upycos, bakmepuoghacos. Obpamuas mpaHCKpunyus, peeepmasa, UHmezpasa.

BupychHsle 3a0oneBaHus uenoBeka, *HMBOTHbIX, pacteHuil. CIIMJ, COVID-19, couunanbHble u
MEAUIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6oavwux maccusos («bigdatay) cmpyxkmypuoix
buonocuyeckux oanuvix. Hanomexnonocuu ¢ buonoeuu u meouyune. Ilpoepammupyemvle hynkyuu 6e1Kkos.
Cnocobbl 0ocmasku iekapcms.

JdemMoHcTpanuu

[Hoptpetsr: H. K. Konsuos, J. N. iBanoBCKui.

Tabnuub! u cxemsl: «buocunTes Oenka», «['eneTnyeckuii kony», «Bupycei», «bakrepuodarmny.

IIpakTuyeckas padora «Co3naHne MOJEIN BUPYCay.

Tema 8. Z/KuzHeHHbI UK KJIETKH

Knerounsnii mukn, ero mepuoasl u perynsuus. MHtepdasza u mMuto3. OCOOEHHOCTH MPOIIECCOB,
nporekamux B uHTepdase. Iloaroroska kietku k aeneHuto. IIpecnHreTndeckuil (MOCTMUTOTHYECKUI),
CUHTETUUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKHIT) Tepro 16l HHTEP(Da3HI.

Marpuunsiii cuate3 JHK — permmmkanms. [Ipunnumner permmmkanuu JJHK: xommmemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHUnapaienbHocTb. Mexanuam perummkanuun  JHK.  Xpomocomsl.
Crtpoenue xpomocoMm. Temomepsl U TeoMepasza. XpOMOCOMHBIN HA0OOP KIETKU — KapHOTHUIL. JUTIONIHBIN 1
TarIONIHBIN Ha0OpBI XpoMocoM. ['oMooruuHbIe XpoMOCOMBIL. [10T0BBIE XPOMOCOMBI.

Henenue knetkn — mMuto3. CTaauM MHTO3a U MPOUCXOJALINE B HUX MpoIecchl. THUIBI MHUTO3a.
Kapunoxunes n nuroxknses. buonornueckoe 3Ha4ueHUE MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOesb — aromnTos.

Knerounoe s1po, XpoMocoMmbl, (QYHKUMOHAIbHAas TeHOMHKA. Mexanusmbl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenru xiemox. «l{ugposas xkiemxay» — obuoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KNEMKU.

JdemMoHcTpanuu



Tabnuier 1 cxeMbl: «KU3HEHHBIH MUK KIETKW», «MuTo3», «CTpoeHHe XpoMocom», «Permmukanus
JAHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKaX KOpPEIIKa JTyKay.

JlabGoparopHas padora «3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKPOITPENAapaTax».

JlaGopaTtopuas padora «HaOmonenue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (HAa TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. CTtpoenue u pyHKIMH OPraHu3MOB

buonoruyeckoe pazHooOpazue opraHu3mMoB. OJHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOIOKJIETOYHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOCHMSI M KHU3HEIEATEIbHOCTH OJHOKIJIETOYHBIX OpraHusmoB. bakrepuu, apxewu,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIC BOJJOPOCIH, APYrHe NpoTHCTHL. KooHNanbHbIE OpraHu3MBI.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, opraHsl U CUCTEMbI OpraHoB. Opranusm
Kak euHoe 1einoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAs, IMOKPOBHAs, HPOBOJSAIIAL,
OCHOBHas, MexaHuudeckas. OcoOEHHOCTH CTpOeHHUs, (QYHKIMH M pacloyiOKEHUs TKaHed B OpraHax
pacTeHui.

TkaHu JKMBOTHBIX M YeJOBeKa. THUIBl >KMBOTHBIX TKaHEH: SNuTeNuaIbHasl, COECIUHUTENbHAs,
MbllIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHUs, (PYHKIMIA U pacroyioKeHUs] TKaHell B opraHax >KMBOTHBIX U
YEJI0BEKa.

Opransl. BeretaTuBHBIE ¥ T€HEpaTUBHBIE OpraHbl pacTeHUU. OpraHbl U CHCTEMbI OPTaHOB KUBOTHBIX
1 yesoBeka. yHKIMU OpraHoB U CUCTEM OPI'aHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CkKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIN U BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. JIBHXKEHHME OJIHOKJIETOUYHBIX OpPIraHM3MOB: aMEOOUIHOE, >KI'YTHKOBOE,
pecHuyHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHMM: TPONM3MBI M HACTUU. [[BHIKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JOBEKa: MbllleyHas cucreMa. Peduekc. CkeneTHble MbIIIIBI U UX paboTa.

[Intanune opranu3mos. Ilornomenrne Boibl, yIIeKUCIIOro ra3a 1 MUHEPAIbHBIX BELIECTB PACTEHUSMH.
[IuTtanue >XKUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPUKJIETOYHOE MNHILEBapeHHE. lIuTaHue mNO3BOHOYHBIX
AKUBOTHBIX. OT/I€Ibl NUIEBAPUTENILHOTO TpakTa. IumeBapurensHblie xkenesbl. [IumeBapurenpHas cucrema
YeJI0BEeKa.

Hpixanue opranu3moB. Jlpixanwe pactenuid. Jlpixanwme >xkuBoTHBIX. Juddy3us razoB uepes
MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpixarenbHas MoBepxHOCTh. XKabGepHoe M JEroyHOE IbIXaHUE.
JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLIUOHHOE YCIOXKHEHHE CTPOEHUS JIErKUX
II0O3BOHOYHBIX JKMBOTHBIX. [IpIXaTelnpHas cucTeMa 4YenoBeka. MexaHu3M BEHTWIALUHU JIETKUX y NTUL U
MiekonuTaomux. Perynsanus apixanusd. JlpixareabHble 00bEMBI.

Tpancnopr BelIecTB y OpraHu3MoOB. TpPaHCIOPTHBIE CUCTEMBI PacTeHUN. TpaHCIOPT BEIIECTB Yy
XKUBOTHBIX. KpoBeHOCHass cucrtema M e€ opranbl. KpoBEHOCHas CHUCTEMa ITO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepjlle, KpOBEHOCHBIE cOCYbI U KpoBb. Kpyru KpoBooOpalieHusi. DBOIIOLUOHHBIE YCIOKHEHHS
CTPOEHMSI KPOBEHOCHON CHCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boeigenenue y opranuzMoB. Beiaenenue y pacrenuil. Beinenenue y >kMBOTHBIX. COKpaTHUTENIBHBIE
Bakyosid. Oprasbl BblaeneHus. OuibTpanus, ceKperus U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThI
OpraHoB BbleneHUs. CBS3b IIOJIOCTH Te€lNa ¢ KPOBEHOCHOW M BBIIEIMTEIBHOW cUCTEMaMM. Bbiaenenue y
MO3BOHOYHBIX >KUBOTHBIX M yesoBeka. [louku. Ctpoenue u ¢yHkiuoHupoBanue HeppoHa. OOpa3oBaHUe
MOYH Y YEJIOBEKa.

3amuTa y OpPraHu3MoOB. 3allldTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IHMCTHI
MIPOCTENIINX. 3alUTa Y MHOTOKJIETOUYHBIX pacrteHuil. Kyrukymna. CpeacTBa NMacCUBHOM M XMMHUYECKOU
3auThl. OUTOHIUIBI.

3amuTra y MHOTIOKJIETOYHBIX JXHMBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3alllUTa OpPraHu3Ma OT
6onesneil. MImmyHHas cucreMa denoBeka. KieTodyHbIi M TymMOpalibHbII HUMMYHUTET. BpoxnéHublii u
npuoOpeTEHHBIN crienn(puIecKuii UIMMYHHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOrO nMmyHureta (I1. Dprux,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOXAEHHOIO UMMYHUTETA B
Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs M peryisuus y OpraHu3MoB. Pa3zapa)kuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHU. POCTOBBIE BellecTBa U UX 3HAYEHUE.



HepBHast cuctema u peduiekTopHas peryssiiuus y >KMBOTHbIX. HepBHas cucrema U €€ OTIENBI.
OBOJIOIIMOHHOE YCIIO)KHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy >XUBOTHBIX. OTHEIBI TOJOBHOIO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pedriexc u pednexropHas ayra. besyciaoBHbie U yCI0BHBIE peIeKCHI.

I'ymopanbHast perymsinus ¥ dHIOKPHHHAs CHUCTEMA JKUBOTHBIX M 4eloBeKa. JKenespl SHIOKPUHHOU
CUCTEMBl M UX TOpMOHBbL. [lelicTBue TOpMOHOB. B3aMMOCBA3b HEPBHOM W 3SHJIOKPUHHOM CHCTEM.
I'unoranamo-runogusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupr u cxeMbl: «OQHOKIIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOJIOPOCIN», «bakrepum»,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHHN», «CHCTEMBl OPraHoOB IIO3BOHOYHBIX >KMBOTHBIX,
«BuyTpeHHee cTpoeHHe HacekoMbix», «TkaHu pacteHuil», «KopHeBble cuctembl», «CTpoeHue cTels»,
«CTpocHME JHUCTOBOM IUIACTUHKW», «TkaHM XUBOTHbIX», «Ckeser denoBekay, «[IumeBapurenpHas
cucremay, «KpoBeHocHas cucrtemay, «/IpixarensHas cucremay, «HepBHas cucrema», «Koxa», «MplmeyHas
cucreMa», «BplaenurenbHas cucreMa», « JHIOKpPHHHAsA cucreMay, «CTpoeHue MbIuel», «MIMMyHHATET»,
«KueynononocTtHsie», «Cxema nuTaHus pacTeHuin», «KpoBeHOCHbIE CUCTEMBI I03BOHOYHBIX JKUBOTHBIX,
«Ctpoenue ruaps», «CrpoeHue IiaHapum», «BHyTpeHHee cTpoeHue HOXKAEBOro uepss», «HepBHas
cucrema poidy», «HepBHas cucrema msarymkny, «HepBHas cucrema nmpecMbIKaromuxcsi», «HepBHas cucrema
nTuny, «HepBHast cuctema milekonurarommx», «HepBHas cucrema uenoBekay, «Pediaexcy.

O6opynoBaHMe:  CBETOBOW  MHUKPOCKOI,  MMKpPOIIpenapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MUKpOIIpEnaparbl TKaHEH, PpPaKOBHHBI MOJUIIOCKOB, KOJUIEKIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIC
9K3EMILISAPbl KOMHATHBIX pacTEeHUH, repO0apuu pacTeHUI pa3HbIX OTAENIOB, BIIaXKHbIE ITPENapaThl KUBOTHBIX,
CKeJIEThl MO03BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX XMBOTHBIX, CKEJET 4YeloBeKa, 00OpyIoBaHUE IS
JEMOHCTPALMY TOYBEHHOTO M BO3AYLIHOTO NMUTAHMs PACTEHUM, paclleIUIeHHs Kpaxmayla U OEJIKOB I0A
neiicTBueM (hepMEeHTOB, 00OPYAOBaHHE AJIS TEMOHCTPALMHM OIBITOB 110 M3MEPEHUIO KM3HEHHOW EMKOCTH
JErKNX, MEXAaHU3MA JbIXaTEIbHBIX JBUKECHUN, MOJIEIIN TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopHasi padora «/3y4eHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHMe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrionioe (BKII0Yas BEreTaTUBHOE) U 1oJioBoe. Buibl Oecnoioro
Pa3MHOXKEHHUS: TOYKOBAHUE, CIOPYJIISAIMS, PparMeHTalMsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. I[lonoBble kneTku, wnm ramersl. Meio3. Cragum Mmeiios3a. IloBenenue
xpoMocoM B Meno3e. KpoccuHrosep. buosornueckuil cMpICi MeH03a U MOJIOBOro mpouecca. Meno3 u ero
MECTO B ’KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimieBoe passutue. ['amerorenes y xKuBOTHbIX. [lomoBele xene3bl. OOpa3zoBaHue WU
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOIOBBIX KIETOK.

OmnofgoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OIJIOJOTBOPEHMS: Hapy>KHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOEe pa3BUTHE OPraHM3MOB (OHTOTEHE3). OMOpHMONOrMs — Hayka O pa3BUTUHU
opranusMoB. Mopgozcenes — oona uz enasuvix npooaem ambpuonocuu. Konyenyusa mopgoeenos u mooenu
mopghoceneza. Ctaguu >MOpuoreHe3a KMBOTHBIX (Ha mpuMepe Jsarymku). pobnenue. Tunsl gpobiieHus.
Hemepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munwer 6aacmyn. OcoOeHHOCTH
OpoOJieHUsT MIIEKONMUTAIOMIMX. 3apoAbIIIeBble JIMCTKU (TacTpyiduus). 3akjajka OpraHoB W TKaHeW u3
3apOJIBIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHME YacTel pa3BHBAIOLIETOCS 3apojbliia (3MOpHOHATIbHAS
MHAYKIMS). 3aKiiajka MjaaHa CTPOSHHs )KUBOTHOIO KakK pe3yJbTaT UEPAPXUUECKUX B3aUMOJICHCTBUI FE€HOB.
Bnusinue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPE/IbI.

Poct u pasButue xuBOoTHBIX. [locTamOpuoHanbHbI mepuon. Ilpsmoe u Hempsimoe pa3BUTHE.
PazButue ¢ meramopdo3oM y OeCrO3BOHOYHBIX M IMO3BOHOYHBIX XHBOTHBIX. bHOJOrMueckoe 3HaueHHe
MPSIMOTO M HENPSIMOIO PAa3BHUTHS, UX PACHpPOCTpaHEHWE B Mpupoje. Tumbl pocra >XKMBOTHBIX. PaKTOPHI
PeryisiliMi pPOCTa JKUBOTHBIX M uyesoBeka. CTajuu TMOCTAIMOPHOHAIBHOTO PAa3BUTUS Y HKHBOTHBIX U
yenoBeka. [lepuonabl oHTOoreHe3a yenoneka. CTapeHne U cMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

PazmHoxeHue u pazputue pacrenuil. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM LIUKJIE PACTEHUH.
OOpaszoBanue crnop B mpouecce Meiosza. I'amerorene3 y pacteHuidl. OMIOJOTBOPEHHE U pa3BUTHE



pacTUTENBFHBIX OpraHU3MOB. [[BOWHOE OIJIOOTBOPEHHE y IIBETKOBBIX pacTeHHid. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbl PETYJISLUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmupt uw  cxembl: «BereraTuBHOEe pa3MHOXeHHUE», «Tumbl Oecrojoro  pa3MHOXKECHUS,
«Pa3MHOXKEHHE XJIaMHJIOMOHAAbD», «Pa3MHOMXkEHHE 3BIVIEHB», «Pa3MHOXKEHHE TUApPbDY, «Meio3y,
«XpoMocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH M crnepMaro3onga», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe u HemnpsMmoe pasButue», «Pa3BuTHe MaicKoro xyka», «PasBuTHe capaHum»,
«Pa3Butne nArymkm», «J/[BoliHO€ OILUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «CTpoeHue CceMsH
OJIHOJOJIBHBIX U JBYJOJIBHBIX PAaCTeHUI», «KM3HEHHBIM LUK MOPCKOM KamycTbl», JKU3HEHHBIA LUK
Mxay, « KU3HEHHBIN LUK TANIOPOTHUKAY, « ) KU3HEHHBIN LIUKJ COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl SULEKICTOK W CHEPMaTO30HI0B, MOIEIb
«IMK pa3BUTHS JIATYLIKH.

JlabopaTopnasi padora «/3ydeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTHyeckasi padoTa «BblsiBIIeHNE IPU3HAKOB CXOJICTBA 3aPOBIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITNX PACTCHUN».

Tema 11. I'eHeTHKa — HAYyKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

WcTtopusi craHOBiEeHUsS M pa3BUTUSl T€HETHMKU Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponb oredecTBeHHbIX yu€HBIX B pa3Butuu renetuku. Padotst H. K. KonbiioBa, H. Y. BaBuioga,
A. H. benoszepckoro, I'. . Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETHYECKHE MOHATHS U CHUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, AJUIEJIbHBIE TEHBI,
QNbTEPHATUBHBIE NPU3HAKHU, JOMHUHAHTHBIA M PELIECCUBHBIM NMPU3HAK, TOMO3UIOTA, TE€TEPO3UIrOTa, YUCTASA
nuHUs, THOpuAbl, TeHoTun, ¢eHoturn. OCHOBHBIE METOJbl TEHETUKU: TUOPUIOIOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKUM.

JdeMoHcTpamun

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A. H. beno3epckui,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TeHETUKMY, «CXEMBbl CKpEIIMBaHUSI.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuranue. I1epBblif 3akoH MeHens — 3aKk0H e1nH000pa3usi rTHOpHUI0B IEPBOTO
nokoJsieaus. I[IpaBuno nomuHupoBaHus. BTopoi 3akoH MeHzaenss — 3aKOH pACHICIUICHUS NPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPUIHOTO CKpeIMBaHus. | umores3a 4ucTOTHI ramer.

AHanmusupyromee ckpemmBaHue. [IpoMexyTouHelii  XapakTep HacienoBaHus. PacueruieHue
IIPU3HAKOB IIPU HENOJHOM JOMHUHUPOBAHUH.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHenss — 3aKOH HE3aBUCUMOTO HAacJeIOBaHU
NpU3HAKOB. L{UToNOrNUYecKne OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

CueruienHoe HacienoBanue mnpuszHakoB. Paborer T. Moprana. CrensieHHOE HaciaeAOBaHHE TEHOB,
HapylIEeHHE CLUEIIICHU MKy 'eHaMU. XpOMOCOMHasl TEOPUs HACJIEICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHBIi U TreTepoOraMeTHBId MOJ. ['eHeThdeckas CTpyKTypa IOJIOBBIX XpomocoM. Hacnenosanue
MIPU3HAKOB, CIIETUIEHHBIX C I1OJIOM.

I'enorun kak nenocrHas cucrema. [lmeloTponus — MHOKECTBEHHOE AEHCTBUE T'eHA. MHOKECTBEHHBIN
ajutenusM. BzanMmopencTBre HeauleNnbHbIX TeHOB. KoMIuieMeHTapHoCTh. Onncras. [lonmumepus.

I'eHeTHuecKuil KOHTPOJIb Pa3BUTHUSA PACTEHH, KMBOTHBIX U YEJIOBEKA, a TaKKe (PU3MOJOTHUECKUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYyHKIUH. ['eHeTHUeckre MexaHu3Mbl CUMOHOTeHEe3a, MEXaHU3MBI
B3aUMOJICHCTBHS «XO3MMH — MApa3UT» M «XO3IMH — MHUKpPOOMOM». ['eHeTHueckue acmeKTbl KOHTPOJS U
M3MEHEHHUS HAcJIeICTBEHHONW NH(OpPMaIlMU B TIOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «IlepBelii UM BTOpoil 3akoHbl Mennensa», «Tperuit 3akoH Menaemns»,
«AHanuzupyollee ckpemubanue», «Henonnoe noMuHrpoBanne», «CLEINIEHHOE HACIEA0BaHUE TPU3HAKOB



y npo3oduisl», «I'eneruka nona», «Kapuorun yenosekay, «Kapuotun apozoduis», «KapruoTumn nTHIB,
«MHOKeCTBEHHBIN alIeaIn3M», «B3anMoaeCTBIIE TEHOBY.

O6opynoBaHue: MOJIENb [T IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3usi rTHOpUIOB MEPBOTO MOKOJICHUS U
pacUIeIUIEHUs] TPU3HAKOB, MOJENb JUIS JEMOHCTPALMM 3aKOHA HE3aBHCHUMOIO HACJEJIOBAHMS IMPU3HAKOB,
MOZENIb Ul JEMOHCTpalUU CLECIUICHHOTO  HAacJIeJOBaHUs IPU3HAKOB, CBETOBOM  MMKPOCKOII,
MUKpomnpenapar: «/Ipozodumnan.

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIUBAHUS Y IPO30(DHIIBI.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMepPHOCTH M3MEHYMBOCTH

BsaumopeiictBue reHoruna u cpeiasl npu dopmupoBaHuu ¢GeHorurna. M3MEHUYUBOCTh NMPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE PU3HAKU. BUIbl U3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHASL.

Monudukanonnass u3MeH4YMBOCThb. Ponb  cpenbl B (OPMUPOBAHMUM  MOAUDUKAIIMOHHOM
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuanuoHHslil psj v BapualvoHnHas kpusas (B. Moranscen).
CaoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

['enotunuueckas n3MeHYUBOCTh. CBONCTBA T€HOTUITMYECKON U3MEHYUBOCTU. BUbI TEHOTUTTMYECKON
M3MEHYUBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KoMmOuHaTuBHAsT W3MEHYMBOCTh. MeiH03 ¥ TOJOBOHM TPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Poib KOMOWHATHMBHOM W3MEHYMBOCTH B CO3JAaHHHM TE€HETUYECKOTO pa3zHOOOpas3us B
Ipezeax OJHOro BUA.

MytanmonHasi ©3MEHYMBOCTh. Buapl MyTaluii: reHHblE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
UHIYUUPOBAaHHbIE MyTaluu. SnepHble M LUTOIUIa3MaTHueckue MyTauuu. COMaTH4YecKHUE U I0JIOBbIE
MyTauu. [[puunHbl BO3HUKHOBEHUS! MyTaluil. MyTareHbsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTalLMOHHOTO IIpolecca. 3aKOH TOMOJIOTUYECKUX PsIOB B HacieAcTBeHHOM wu3meHuuBoctu (H.U.
Bapuinos). BaesiniepHast ”3MEHYMBOCTh U HACTIEICTBEHHOCTD.

Onueenemura u dNUCeHOMUKA, POJib INULEHEMUYECKUX (aKkmopos 8 HACIe008aHUU U USMEHUUBOCMU
GheHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuie! 1 cxeMbl: «BuibI ©I3MEHUNBOCTHY, «MoaudukanmonHas N3MEHIYUBOCTEY, «KoMOMHATHBHAS
U3MEHYMBOCTB», «Meio3», «OmnonorBopenue», «l'eHernueckue 3a0o0jeBaHMsS ueslOBeKay, «Buuel
MyTarum».

OO6opynoBaHue: KHUBbIE M repOapHble AK3EMIUIAPbl KOMHATHBIX pacTeHuil, pucyHku ((oTtorpadumn)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUNUBOCTH.

JlaGopaTtopHnas pabora «lccienoBaHue 3aKOHOMEPHOCTEH MOIM(UKAIMOHHOW H3MEHUYHMBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnueckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTnKa Yes10BeKa

Kapuorun uenoseka. MexnyHapoaHas mporpamma HCCIEAOBAHHUS TIE€HOMA 4YeloBeKa. MeTonbl
U3Y4YEHUsS] TEHETUKHM YEeJOBEKa: I'eHEeaJoTMYeCKui, OJIM3HELOBbIM, IIMTOr€HETUYECKUH, MOMYJISIMOHHO-
CTaTHUCTUYECKUM, MOJIEKYJISpPHO-TeHeTH4YeCKUil. COBpEMEHHOE OINpEACICHNE TE€HOTHIA: ITOJHOI€HOMHOE
CEKBCHHpPOBaHUE, TE€HOTUIIMpOBaHWE, B TOM uucie ¢ mnomoulpto [I[[P-ananusza. HacnencrBeHHble
3a0oseBaHUsl 4YeloBeKa. ['€HHble W XPOMOCOMHBIE OOJIe3HHM 4eJoBeKa. boje3Hum ¢ HaciaeICTBEHHOM
MIPEAPACIIONOKEHHOCTRIO. 3HAYEHNE MEIUIIMHCKON T€HETUKH B MPEJOTBPALIEHUH U JIEUEHUH T€HETUYECKUX
3a0ojeBaHUN 4YeroBeKka. MeIUKO-TeHeTHYecKoe KOHCylbTHpoBaHue. CTBosIOBbIe KieTKH. I[loHsTuHe
«TEHETHYECKOT0 Tpy3a». ODTHYECKHE acCleKThl HCCIeNOBaHUl B 00JacTH peJaKkTUPOBAaHUS TeHOMa U
CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpHI MOBBILIEHHONW YyBCTBUTEIBHOCTH Y€JIOBEKA K (PU3NUECKOMY U XUMHUECKOMY
3arpsI3HEHUIO OKPY:KAOIIEH cpelpl. ['eHeTndeckas npeapacioyloKeHHOCTh YEI0BEKa K MaTOIOTHSIM.

JdemMoHcTpanuu

Tabmuuer u  cxemsl: «Kapuotun dyenmoBeka», «MeTOAbl H3Y4YEHUST TEHETUKH YEJIOBEKay,
«['enernueckue 3a00€BaHUS YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHuzMoB



JlomecTukanust ¥ celleKius. 3apoxkAeHUe celleKuuu U gomectukauuu. Yuenue H. M. Basunosa o
[lenTpax mpOUCXOXKAECHUS W MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B CO3JaHUM COPTOB
pacTeHud U MopoJ *KUBOTHBIX. CopT, MOpoja, MITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIEICTBEHHOMN
m3menunBocTy H. V. BaBuioBa, ero 3naueHue i CeIEKIIMOHHON PabOTHI.

MeTtoapl celeKIMOHHON paboThl. MICKYCCTBEHHBIH OTOOP: MAacCOBBIA M MHIWBUAYAJIbHBIA. DTambl
KOMOMHAIIMOHHOM ceeKuu. VcnpITanue npou3BoauTeNnei mno noroMctBy. OTOO0p 1o reHOTUITy C TOMOIIBIO
OIICHKH (DEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTUIY ¢ oMotk ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJl CeJIEKIIMOHHON paboThl. PagManvoOHHBIH W XUMUYECKUN
MyTareHe3 KaK HCTOYHMK MYTAaIlMii y KYJbTYpPHBIX (OpM OpraHu3moB. Mcroib30BaHHE TEHOMHOTO
penakTHpoBaHus U MeTo10B pekoMOuHaHTHBIX JJHK 1 nmonydenus ncxogHoro Matepuana JUisl CENeKLIUU.

[Tonydenue nmonuruionaoB. BHyTpuBHI0Bas TuOpuau3anus. bIu3kopoaCTBEHHOE CKPEIIUBAHKUE, WITH
uHOpuuHr. HeponcTBeHHOe ckpenuBaHue, Wik ayropuaunr. ['erepo3uc u ero npuymnHsl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rudpunmzanus. [Ipeogonenue Oecryionusi MEKBUAOBBIX THOPUIOB.
JIOCTH)KEHHUSI CeNIEKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peGoNIOYULY.

CoxpaHeHHe U U3YYCHHE TeHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUM U MX JIUKUX POAMYEH IS
CO3/1aHHSA HOBBIX COPTOB M THOPHAOB CEIIbCKOXO3SHCTBEHHBIX KYIbTYp. MH3yuenue, coxpanenue u
ynpaegnenue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 6 UYEJAX
VAYUUIEHUS. CYeCcmB8YIOWUX U CO30aHUSL HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM Uucle C NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLO08AHUL, NEPe00BbIX UOEU U NEPCNEeKMUBHBIX MEXHONO02UI.

JdeMoHcTpamun

[optpersr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsnenko, b. JI. Acraypos,
H. bopnoyr, J. K. benses.

Tabmumer u cxembl: «L[eHTPBI TIPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PAacTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOM W3MEHUMBOCTHY», «Meroasl cenekuun», «OTaanéHHas
rubpuauzamnusy, «MyrareHes».

JlabopaTopHas padora «/3yueHne copToB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JlabGopaTopHas padora «/3ydyeHne METOJIOB CEJIEKIIUU PACTCHHII.

IMpakTnyeckas padora «lIpuBuBKa pacTeHUII».

IkceKkypeust «OCHOBHBIE METOAbl M JIOCTUXKEHUS CEJEKLUMHU pacTeHUHd U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN YYacTOK, B TEIUIMYHOE XO3SICTBO, B
1ab0paTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

Tema 16. BUOTEeXHOJIOTUA M CHHTETHYECKAS OMOJIOTUSA

OOBEKTHI, UCTIOJIB3YeMble B OMOTEXHOJIOTHH, — KJIIETOUYHbIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTAaHU3MBI,
UX XapakTepucTUKa. TpaaulMoHHAas OWOTEeXHONOTUs: XJjeOomeueHue, TMOTyYeHHEe KHUCIOMOJIOYHBIX
MPOJYKTOB, BHUHOAenue. Mukpobuonorndeckuii cuHre3. OOBEKTHI MHUKPOOMOJOTUYECKHX TEXHOJIOTH.
[TpousBocTBO OenKka, aMUHOKUCIOT ¥ BATAMHHOB.

Co3anrie TEXHOJOTHH W WHCTPYMEHTOB II€JICHANPABIECHHOTO W3MEHEHUS M KOHCTPYHUPOBAHUS
T€HOMOB C II€JIbIO MOJIYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILIMUX HE BCTPEUYAIOLIUECS B IPUPOJIE
OMOCUHTETUYECKUE TTYTH.

Krnerounas unkeHepus. MeToabl KylIbTYphl KIETOK M TKaHEH pacTeHMid M KUBOTHBIX. KpuoOaHKH.
Comarnueckast THOpUIU3aMs U cOMaTU4YecKuil 3mOpuorene3. lcmonp3oBaHHE TalljIONJOB B CEICKIIMU
pactenuid. llonyuenue MoHoKIOHANLHBIX aHmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILUIONOTBOpEHUE. PEKOHCTPYKIUS ANWLEKIETOK U KIOHMpPOBAHHE
KHUBOTHBIX. METOA TpaHCIUIAHTAlMU SAJep KIETOK. 7TexHonozuu 0300po6ieHus, KYIbMUSUPOSAHUL U
MUKPOKIIOHATIbHO20 PA3MHONCEHUS CENIbCKOXO3AUCIBEHHBIX KYIbMYP.

XpoMOoCcOMHasi M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMpPOBAaHHE
pexkomOuHanTHBIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJoCTHXEHUS U MEPCIIEKTHBBI XPOMOCOMHOMN
Y TeHHOUM MH)KEeHEPUU. DKOJOTHYECKHE U dTHUECKHUE TPOOIeMbI T€HHOW WHKEHEPHUH.

Menunuackue  OuorexHosmorun. Iloctrenomuass mmdpoBas wmeaunuHa. [II[P-muarHoctuka.
MeTaboNOMHBINM aHANINW3, TEHOIEHTPUYECKUI aHaIM3 MpOTeoMa 4YellOBEKa I OLICHKH COCTOSHHUS €ro
310poBbs. lcnonb30BaHHME CTBOJIOBBIX KJIETOK. TapreTtHas Tepanus paka. 3D-Omoumkenepust st
pa3paboTKku (PyHIAMEHTANBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHUSl KOMILJIEKCHBIX TKaHEH
COUETAHHEM TEXHOJOTHA TpEXMEPHOTO OuoOmpuHTHHTa © ckapdonauHra [UIsi pelieHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIHBI.



Coznanue BEKTOPHBIX BAKIUH C IENbI0 O0ecTieueHrss KOMOMHUPOBAHHOW 3aIllUTHI OT BO30OYyIUTENEH
OPBH, ycraHoBieHHE MOJEKYIIPHBIX MexXaHu3MoB ¢yHKkuunonupoBanuss PHK-conmepxkammx Bupycos,
BBI3BIBAIOIINX 0CO00 OTMACHbIE 3a00JIeBaHMsI YEIOBEKA U dKUBOTHBIX.

JdemoHcTpauuu

Tabmuubl u cxembl: «Mcronb3oBaHHE MHKPOOPTaHU3MOB B IMPOMBIIUICHHOM MPOU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHXXEHEPHSI.

JlabopaTopHas padora «3yueHrue 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

Jkckypeust  «bHOTEXHONOrUST — BaKHEWIIAas MPOU3BOJAUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OpomonmonHas Teopust Y. [lapsuna. Ilpennocbuik BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. [apBuna.

JBuwxymue cuibl 3Boiouuu BuaoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTh Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIEICTBEHHAs! H3MEHUYUBOCTb, 00pbh0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIM M HCKYCCTBEHHBIN
oT0op).

Odopmiienne cunterndeckoir Teopun sBomouun (CTD). HeilitpanbHast Teopusi 3BOJIOLMH.
CoBpeMeHHast HBOIOIMOHHAs OMOJIOTHs. 3HAYCHHE IBOTIOIIMOHHON TEOPUHU B (JOPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa.

JdemMoHcTpanuu

[Hoptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. {apsun, C. C.
Yersepukos, U. 1. Imaneraysen, Jx. Xonnenn, . K. benses.

Tabnuue! u cxemsl: «Cucrema xuBoit npupossl (o K. Jlunuero)», «JlectHuna ®uBbIX CyHiecT (10
Jlamapky)», «MexaHusm (QOpMHUpOBaHUS MPUCHOCOOJIEHUN y pacTeHUH M KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapupyra nyrtemectBus Y. JlapBuna», «Haxomku Y. dapBuna», «®Dopmbl OopbOBI 3a
cymectBoBanuey», «llopomer romybei», «MHoroobpasue KynbTypHBIX (opMm KamycTs», «lloposrl
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBBIX BHJOB (1o Y. [lapBuny)», «Cxema COOTHOLICHHMS
JBUKYIIUX CUJT SBOJIOIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUN IBOJTIOLIUNY.

Tema 2. MukposBosaonust 4 €€ pe3yJabTaThl

[Momynsimus kak ’neMeHTapHas equHuIa 3Boatouu. COBpEMEHHbBIE METObl OLEHKH I'€HETHUYECKOTO
pasHOOOpa3usi W CTPYKTypbl momynauuid. M3MeHeHune TreHO(pOHIAa NOMYISUM KakK 3JIeMEHTapHOoe
ABOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (ABMKYIIME CHIIBI) 3BOMIONMU. MyTanmoHHbl npouecc. KomOnHaTuBHas
M3MEHYUBOCTH. Jlpelid TeHoB — city4aiiHble HEHAINpaBJICHHBIE U3MEHEHHS YacTOT aJljIeied B MOMYJISIUAIX.
O¢dexr ocHoBatens. Igpgexm Oymouinounozo copaviwika. CHudceHue 2eHemuyecko20 pasHooopasus:
npuuunsl u cieocmeus. Ilposenenue aghghekma opetigha eenos 6 OorbUUX U MATLIX nonyaAyusx. Murparum.
W3onsauus nonymsiuuid: reorpaduyeckas (IpocTpaHCcTBEHHas ), Onosoruueckas (penpolyKTUBHas).

EctectBenHblil oTOOp — Hampasisoomui (axkrop sBomonuud. DopMbl €CTECTBEHHOrOo O0TOOpa:
JBIDKYIIUHM, CTaOMIU3MPYIOIKH, pa3pbiBatoluil (au3pyntuBHbli). [TomoBoit or6op. Bo3HukHOBeHHE U
ABOJIIOLIMSI COI[MAJIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHUKPOIBOJIOLUMH.  BO3HMKHOBeHHE
npucnocoOiaeHuit y opranusmMoB. Apomopdo3sl U uauoagantauuu. Ilpumepsl mnpucnocodbieHuit y
OpraHu3MoB: Mop(osoruueckue, pusnonornyeckre, OMOXUMHUECKUE, MoBeAeHUecKrne. OTHOCUTEIbHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BugoobpasoBaHue kak pe3ynbTaT MUKpOIBOJOUUH. M3omsamus —
KItoueBoil  ¢aktop BupooOpazoBanus. Ilyru u  cmocoObl  BU00OpazoBaHuUs:  aJUIONATPUUYECKOE
(reorpaguueckoe), CUMIATPUUECKOE (IKOIOTHMUYECKOE), «KMTHOBEHHOE) (TIOJIUIUIONAN3ALUs, THOPUAN3ALINA ).
JITUTETBHOCTE HBOJIFOLIMOHHBIX ITPOLIECCOB.

MexaHu3mbl OpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.



Ponb 3BOMIOLIMOHHON OMONIOTMU B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs: OmopaszHooOpaswus.
MHUKpPO3BOIIONMS U KOJBOJIIOLUS NApa3uTOB M MX X035€B. MexaHu3Mbl (JOPMUPOBAHUS YCTOMUMBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmuuel u cxemsl: «MyTallMOHHAsE W3MEHUYUBOCTHY, «llomymsiiMoHHAs CTPyKTypa Buaa», «Cxema
NpOsIBJICHUsT 3aKoHAa Xapau—BaiinOepra», «/IBWKymiue CHIIBI 3BOMIONHMNAY», «DKOJOTHYECKAs H3OJSALHS
nonyJsanuil ceBanckoi (openn», «l'eorpapuueckas U30isIL1Ks JTUCTBEHHUIBI CUOMPCKON M JTMCTBEHHULIBI
naypckoit», «llomynsuvoHHBIE BOJIHBI UYHUCIEHHOCTHM XMIIHUKOB M KepTB», «(Cxema naelcTBUA
€CTECTBEHHOT0 0TO0pa», «PopmMbl O0pbOBI 3a cyliecTBoBaHUE», «VHAYCTpUaIbHBIA MenaHu3M», «KuBble
uckonaembie», «I[loKpOBUTENBCTBEHHAs OKpacKa >KMBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Puznonoruueckue agantrauuny, «Ipucnoco01eHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCThY, «Kputepuu
BUJa», «Bunbl-nBoliHukm», «CTpykTypa Buaa B mpuponey», «CrocoObl  BUA000pa3OBaHUS»,
«["eorpaduueckoe BU1000pazoBaHKue TPEX BUIOB JaHJBIIIEH», «KOJIOIMUECKOE BUI000pa30BaHNE BUJIOB
cuHULY, «Ilonumnonael pacrennii», «KanycTHo-peaeuHbiii ruOpu».

Ob6opynoBanue: repbapum pacTeHU, KOJJIEKIIMM HACEKOMBIX, dydenia MTUIl U 3BEpel ¢ MpuUMepamu
Pa3NMYHBIX MPUCIIOCOOICHUH, Yyderna MTUI] U 3Bepel Pa3HBIX BUAOB, repOapuu pacTeHUi ONM3KUX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMU.

JlabGopaTopHas padora «BbisiBiIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlaGopatopHas padora «IIpucnocoGneHus OpraHu3MOB U UX OTHOCUTEIIbHAS 11€7€CO00Pa3HOCThY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIoLus U €€ pe3yJIbTaThI

Metoapl  u3ydeHus MakpolsBoionuu. llaneoHTonormueckue METOJbl M3YUEHUS  HBOJIOLUU.
ITepexoanbie GopMbl U GUIIOreHETUYECKHE PSIJIbl OPTaHU3MOB.

buoreorpadudeckne meroabl uizydeHus sBoionuu. CpaBHeHue ¢uopsl ¥ (ayHbI MaTEpUKOB U
octpoBoB. buoreorpapuueckue obnactu 3eman. BUIbl-3HIEMUKU U PETUKTHI.

OMOpHUOIOTMYECKHE U CPaBHUTEIbHO-MOP(OIOrMUECKHE  METOJbl  M3Yy4YEHHUS  3BOJIOLUU.
I'eneTnyeckue MeEXaHU3MBbI 3BOJIIOLMN OHTOTE€HE3a U NOSIBJIICHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMYHbIE
U aHAIOTMYHble oOpraHbl. PynauMeHTapHble opraibl W aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M MaTeMaTH4eCKHe METO/bl M3ydeHHUs 3BOMIOIMU. ['omosnoruuHbie reHbl. COBpeMEeHHbIE
METO/IbI TOCTPOCHUS (PUIIOT€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

O6mme 3aKOHOMEpPHOCTH (TIpaBuiia) HBONIOUUU. [lpunyun cmenwvr @ynxyuti. HeobOpatumocThb
IBOJIIOLIMK. AflanTUBHAA paauanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOLIMH.

JdemMoHcTpanuu

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

Tabmuipl u cxeMbl: «DUIOreHETHUECKUM P JOWAaaAn», «APXEONTEPUKC», «3BEpO3yOble SAIIEPHI»,
«Crerouedaner», «Punnodutel», «CeMeHHble MNanopoTHUKNY, «buoreorpadguueckue 30HBI 3eMiIn»,
«/peiip koHTMHEHTOB», «PenukTbl», «HawanbHble cTaauu 3MOPHUOHATIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE M AHAJOTUYHBIE OpraHbl», «PyIMMEHTHD», «ATaBU3MBI», «XPOMOCOMHBIE
HaboOpbl YeJoBeKa W IIMMIIAaH3e», «lJaBHbIE HaAmpaBlIeHUs 53BOJOLUNY», «OO0IIMEe 3aKOHOMEPHOCTH
IBOJIIOLIN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSDKM HCKOMAeMBIX OCTATKOB OpPraHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IlpoucxoxaeHue 1 pa3BuTHE KU3HH HA 3eMie

Hayunbple TumoTe3bl MPOMCXOXAEHUS XM3HM Ha 3emiie. AOuoreHe3 M maHcrepmus. JloHaydHble
MIPEJICTAaBICHUS O 3apOXKACHUM KU3HU (KpeallnoHu3M). ['unores3a mocToSHHOTO CaMO3apOKIACHUS KU3HU U
e€ omnposepxkenue onbitamu @. Pemu, JI. Cnamrannanum, JI. Ilactepa. IlpoucxoxkaeHue »KU3HU U
acTpOOHOJIOTHSI.

OcHOBHBIE OTambl HEOpPraHWveckoi sBomouuu. I[lmanerapHast (reojorMueckasi) HBOJIOLHSL.
Xumudeckasi 3BOMIONMSA. AOHOTeHHBI CHHTE3 OpPraHMYecKuX BellecTB U3 Heopranmdeckux. OmbiT C.
Munepa u I'. FOpu. OGpa3zoBanue nonuMepoB U3 MoHoMepoB. KoauepBarHas rumnote3a A. M. OnapuHa,
runotesa nepsuuHoro Oynasona JIx. XomneitHa, renerndeckas runotesa I'. Mémnepa. Pu6ozumsr (T. Uek) u
runoresa «vupa PHK» V. I'un6epra. ®opmupoBanne MmeMOpaH U BO3HUKHOBEHUE MPOTOKJIETKH.



Hctopus 3eman u MeToasl €€ nuyueHus. Vickonaemple OpraHMuecKue OCTaTKU. I'eoXpoHoorus u eé
MeTonbl. OTHocuTenbHass M aOCONIIOTHasg TeoXpoHoJorus. ['eoXpoHonoruueckas mIKanga: 30HBI, 3PbI,
MIEPUOBI, ATOXH.

HavanbHble 3Tanel opraHnyeckor 3Boronuu. [losiBIeHne M 3BOMIONKS NEPBBIX KIETOK. DBOJIIOLUS
MeTabonu3ma. Bo3HukHOBeHHE mepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHM Kak aHajior
nepBbIx Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapruoThI 1 SyKapUOTHI.

[Ipoucxoxaenue  sykapuoT  (cuMOMOreHe3).  DBOJIOLMOHHOE  MPOUCXOXKIECHUE  BHUPYCOB.
[IpouncxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPyHI MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHoOBHbBIE ATambl SBONIONUHM BbICIIUX pacTeHuil. OcHOBHbIE apomopo3bl pacTeHuil. Brixon
pacteHuii Ha cymy. IlosiBaeHHE CIIOpPOBBIX pacTeHUH U 3aBoeBaHUE MMM cylld. CeMEHHbIE pacTeHMS.
[IponcxoxaeHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tamlbl JBONIONHMU >KUBOTHOTO Mupa. OcHOBHBIE apoMop¢03bl >KMBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBble XOpaoBbie KUBOTHBIE. JKU3HB B
BO/E. DOBOJIONMS MMO3BOHOUHBIX. [Ipomcxoxkaenne ampubuii wu  pentunmit. Ilpomcxoxnenue
MJIEKOMUTAMUX W nrul. [lpuHoun kmodeBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMU U
MI03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue xu3Hu Ha 3emiie 1O 3paM U NepUofaM: apxeil, IpoTepo30il, maneo3on, Me3030i, KaHO30M.
OOmiast XapakTepUCTHKa KJIMMaTa W TeOJOTMYECKHX TporeccoB. [losBieHne M paciBeT XapaKTepHBIX
Opranu3MoB. YTrieoOpa3oBaHHe: €0 YCIOBUS U BIMSHUE HA Ta30BbIH COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHUSI — HKOJIOTMUECKHUE KPU3HUCHI Mpouuioro. IIpuyMHBI U CIEACTBUS MacCOBBIX
BbIMUpaHuid. COBpEMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocoOeHHoctu. I[IpoGiema coxpaHeHHs
O6uopazHooOpasus Ha 3emIie.

CoBpemeHHas cUCTeMa OopraHudeckoro mupa. [IpuHnunel kmaccuukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpamun

[optpetsr: @. Penu, JI. Cnannannanu, JI. [Tactep, U. 1. Meunukos, A. U. OnapuH, Jx. Xonneis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuubpr u cxemsl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuto
camo3apokaeHus xku3zHm», «Cxema onbita C. Mminepa, I'. FOpn», «OT1anbl HEOPraHUYECKON 3BOTIOLUNY,
«['eoxpononornyeckas mkana», «HauvanbHble 3Tambl OpraHUYECKON HBoNOLMKUY», «CxeMa 00pazoBaHUs
YKapHOT MyTéM cumOuoreHesa», «Cucrema >XUBOW MNpHponbl», «CTpoeHHe BuUpyca», «ApomMopdo3bl
pactenuity, «Punnodute», «OMAHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIN», «MXu»,
«[TarmopoTHuKN», <«I'0IOCEMEHHBIE pacTeHMs», «OpraHbl LBETKOBBIX pacTeHU», «(Cxema pa3BUTHUSA
KUBOTHOTO MHpay», «ApoMopdosbl KUBOTHBIX», «lIpocteiimuey», «Kumeunononoctusie», «Ilnockue
4epBN», «YneHucToHorue», «PBIOBDY, «3EMHOBOJHBIEY, «IIpecmbikaromuecs», «IItnupm,
«Munekonuraromuey, «Pa3BUTHE )XKM3HM B apXEUCKOW »pe», «Pa3BuUTHE KMU3HU B NIPOTEPO3OMCKON Ipey,
«Pa3BuTHe XHU3HU B NAICO30MCKON dpe», «Pa3BUTHE XKU3HU B ME3030MCKOU 3pe», «Pa3BuUTHE KU3HU B
KaifHO30HCcKOM 3pe», «CoBpeMeHHasi cucTeMa OPraHuYecKOro MUpay.

Ob6opynoBanue: repOapuM pacTEeHUH pa3IMYHBIX OTJENOB, KOJUJIEKIMH HACEKOMBIX, BIIA)KHBIE
IpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUHM UTJIOKOXKHUX, CKEJIEThl TI03BOHOUHBIX KHUBOTHBIX,
gyyesla NTHUILL U 3BEpPEH, KOJIEKIUU OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBbIX, MYJISKM OPraHUYeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa nadopatropHasi padora «MogenupoBanue oneitoB Mumnepa—lOpu no usydenuro
a0MOTEHHOTO CHHTE3a OPTAHMYECKUX COSMHEHUH B IEPBUYHOMN aTMochepey.

JlabopaTopnasi padora «/3y4ueHne u onyucaHne UCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «3ydeHne ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4e10BeKka — aHTPONOTreHe3

Pa3nens! u 3agaun aHTpononaoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEICTABICHUA O TPOUCXOXKICHUN YelloBeKa. Penurno3nsie Bo33penus. COBpeMeHHbIS
Hay4YHbIE TEOPUHU.

CxoncTBO 4enoBeka ¢ JKMBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHHE uenoBeka. CBHIETENbCTBA
CXOJCTBAa 4EJOBEKa C YXUBOTHBIMHU: CPaBHUTEIbHO-MOPQOJIOrnyeckue, 3MOpHOIOrH4ecKue, (pU3noIoro-



OuoxuMuyeckue, mnoBeneHUeckue. OTIMYMS YeloBeKa OT JKUBOTHBIX. [IpAMOXOKIeHHME M KOMIIIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIBHOM CHCTEMBI.

JBwxyue cuibl  ((pakTOpbl) aHTpPONOreHe3a: OuoJormyeckue, coruanbHble. COOTHOIICHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTpomnorene3a. Pannue yenoBekooOpa3Hble 00€3bsiHBI (IIPOKOHCYIIB) U PaHHUE
MOHTUBI — OOIIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsH M JIOACH. ABCTPAJONUTEKH — JBYHOTHE MPEAKH
mozen. YemoBek yMeblii, IepBble U3TOTOBJICHHS OpyIUN Tpyaa. HenoBeK NpAMOXOASIIAN U ITEPBBIN BBIXOJ
monen 3a npenensl Adpuku. YenoBek reinenb0eprckuii — o0muil IpeioK HeaHIepTaIbCKOTO YeIOBeKa 1
YyesroBeKa pa3yMHOro. UenoBek HeaHIepTaIbCKUNA KaK BUJ JIFOJIEH XOJIOAHOTO KiMMarta. YeloBeK pa3yMHbIN
COBPEMEHHOI0 THIMa, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamMu AQpUKH.
[Taneorenerrka u najeoreHOMMKA.

DBOJIOIUS COBPEMEHHOT0 4eioBeka. EcTecTBeHHBIN OTOOP B MOMYJISAIUAX YeloBeKa. MyTallMOHHBIH
nporecc u noaumopdusm. IlonynsiuroHHbIe BOJNHBL, Ipeld reHoB, Murpanus u «3(Qexr ocHoBaremns» B
MONYJISALUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [lonarue o pace. bonbiime pacel: eBporneouHas (eBpa3uiickasi), aBCTpaio-
HerpouHas (PKBaTopuaibHas), MOHTroOJoOM/IHAas (a3uaTCKO-aMepUKaHCKas). Bpemss u myTu pacceneHus
yenoBeka 1o IaHere. EnuHcTBO uenoBeueckux pac. HaydHass HeCOCTOATENbHOCTh —pacusMma.
[IpucnocoOaeHHOCTh YenoBeKa K pPa3HbIM YCIOBHSIM OKpYXaroliel cpenpl. BausHue reorpaduyeckoit
cpensl U apeiida TeHOB Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEITOBEKA.

MeXIuCUUIUIMHAPHBIE METOAbl B (hU3MYecKOod (OMOJOTrHYecKON) aHTPOMOJIOTHU. DBOIIOLMOHHAS
AHTPOIIOJIOTHUS U MAJICOAHTPOIIOJIOTHS YEIOBEUECKUX NOMYJIALUM. buoconuanbHble nCCIeI0BaHus IPUPOIbI
yenoBeka. MccnenoBanre KOABOMOIUNA OMOJIOTHYECKOTO U COLMATBHOTO B YETIOBEKE.

JdemMoHcTpanuu

IToptpetsr: Y. Jlapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTOabl aHTPOMOJIOTHIY, «I 0JOBHOM MO3T ueloBeKa», «YeroBekooOpa3HbIe
00e3bsiHb», «CKeNneT 4YeloBeKa W CKeJleT MIUMIaH3e», «PyIuMeHThl W aTaBU3MbI», «JIBIDKYyIIHE CHIIBI
aHTPOIOreHe3a», «IBOJIIOLMOHHOE JIPEBO YENIOBEKa», «ABCTpajonurek», «HUemoBek ymenslit», «UemoBek
npsaMoxoamuiny, «JlenucoBckuil uenoek» «Heannpepranbupl», «KpomanboHubl», «llpenku uenoBekay,
«Tarbl 3BOJIOLUY YeTI0oBeKay, «Pacbl uemoBekay.

OO6opynoBaHue: MyJISDKM OKaMEHEJIOCTed, MPEeIMETOB MaTepHalIbHOW KyJIbTYphl IPEAKOB YEIOBEKa,
penponykiuu (pororpadguu) KapTuH ¢ MUDOITOTHYSCKUMU U OMOJICHCKUMHU CHOKETaMH TTPOUCXOXKICHUS
yejoBeka, (ororpaduu HaXOAOK MCKONAeMbIX OCTATKOB YEJIOBEKAa, CKEJET 4YelloBeKa, MOJeNb ueperna
YellioBeKa M uepena HIMMIIaH3€, MOJENb KHUCTU 4YeJoBeKa M KHCTH HIMMIIaH3€, MOJENIM Topca IPEeIKOB
4eJI0BEKa.

JlabopaTtopHasi paGora «/3ydyeHne OCOOEHHOCTEH CTPOCHHS CKelleTa YeOBeKa, CBS3aHHBIX C
PSIMOXOKJIEHUEM.

IpakTuyeckasi padora «3yueHne HKOTOTHIECKUX aJaNTaIlil YeTOBEKay.

Tema 6. Jxkos0rus — HayKa 0 B3aMMOOTHOILICHUSAX OPraHNU3MOB U HAJOPraHN3MEHHBIX CHCTEM C
OKpY:Kawoue cpenou

3apoxaeHue U pazButue skosioruu B Tpyaax A. I'ym6ombara, K. ®@. Pynse, H. A. Cesepiiosa, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aens! u 3anaun akojgoruu. CBs3b SKOJIOTHH € APYTUMU HayKaMH.

Metoasl oskonoruu. IloneBble HaOmoneHUs. OKCHEPUMEHTHI B OSKOJOTUU: NPUPOAHBIE U
naboparopuble. MojenupoBaHue B JKOJOTMH. MOHHUTOPHHI OKpY)Kalolled cpeabl: JIOKaJbHBIH,
PETHOHABHBIN U TI00aTbHBIH.

3HaueHue HKOJIOTUYECKUX 3HAHUH I YeloBeKa. DKOJIOTHYECKOe MUPOBO33PEHUE KaK OCHOBA CBS3EH
4eJI0BEYECTBA € MpUpoAoH. DOpPMHUPOBAHUE DKOJOTUYECKOW KYJIbTYPBl U SKOJIOIMYECKONM I'PAaMOTHOCTH
HaCeJIeHUSI.

JdemMoHcTpanuu

[optpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuer u  cxembl: «Pa3gensl skonorum», «MeToasl 3kojorum», «Cxema MOHHUTOpPHHIA
OKpY>KaroIeu Cpesibl».

JlabopaTopnasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpefa o0UTAHUSA



Okonorndyeckue (akTOpsl M 3aKOHOMEpHOCTHM HX JaeiictBus. Kiaccudukanms 3KOIOTMYECKHX
(dakTopoB: abwoTHueckwe, OMOTHYECKHE, aHTpomoreHHbie. OOIMe 3aKOHOMEPHOCTH JACHCTBUS
skosoruueckux ¢axtopoB. IlpaBuno wmunummyma (K. Ilnpenrens, 1. JIuOux). TomnepaHTHOCTS.
OBpUOUOHTHBIC U CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (axkropsl. CBeT Kak dKoorndeckuii pakrop. JleiicTBre pa3HbIX y4acTKOB COTHEYHOTO
CHEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TIPYIIbl PACTEHUH M JKMBOTHBIX MO OTHOLIEHUIO K CBETY.
CurnaspHas posb cBeTa. POTONEPUOAU3M.

Temnepatypa kak oSkosoruueckuit  ¢akrop. JlelicTBue  Temieparypbl Ha ~ OpraHU3MBI.
[ToiKnI0TEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxnocts kak skojoruueckuit ¢akrop. IIpucnocobneHuss pacTteHuid K MOAJIEPKaHUIO BOJHOTO
6ananca. Knaccudukanus pacreHuil mo oTHoueHuto K Bojae. [IprcrnocobneHust )KUBOTHBIX K W3MEHEHHIO
BOJTHOT'O PEKHUMA.

Cpenbl 0OUTaHMs OPraHM3MOB: BOJHASI, HA3EMHO-BO3AYIIIHAS, TIOYBCHHAs!, TIIyOMHHAS TOAIIOYBEHHAS,
BHyTpUOpranuzMeHHas. @PU3NKO-XUMHUYECKHE 0COOEHHOCTU cpesl oOuTaHus opraHu3MoB. [Ipucnocobnenus
OpPraHMU3MOB K JKH3HU B Pa3HBIX cpefax.

buonornueckue putrmbl. BHemnne u BHyTpeHHHUE pPUTMBL. CyTOYHBIE M TOJWYHBIE PUTMBI.
[TprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBUN KU3HH.

XKuznennsie Gopmbl opranuzmoB. [lonstue o xusHeHHOU (opme. KuzHeHHbie (HOPMBI pacTEHUM:
JepeBbs, KYCTapHUKH, KYCTApDHUYKH, MHOTOJIETHHE TpPAaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMEI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckne QaxkToppl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHUS, XWITHHYECTBO,
cumbuos u ero Qopmbel. Ilapasutusm, koomepaiusi, MyTyajau3M, KOMMEHCaIU3M (KBapTHPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckue B3aumoielcTBUs (Tonmdeckue, popudeckue, Gpadpudeckne). 3HaUCHHE
OMOTHYECKMX B3aMMOJCUCTBUN N7 CYIIECTBOBAHUS OpraHu3MOB B cpene oOutanus. [IpunHimn
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JdeMoHcTpamun

Tabmuuer u cxemsl: «JKojorudeckue (HakTopbel», «CBETOBOH CHEKTP», «IKOJOTHYECKHUE TPYIIIBI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TerIOKpOBHBIE »UBOTHBIEY», «XOJIOAHOKPOBHBIE >KMUBOTHBIEY,
«DPU3HOIOrMYECKHUEe alalTallul KUBOTHBIX», «Cpepl OOMTaHHUsI OPraHU3MOBY», «bUOIOrHYecKUEe PUTMBI»,
«Kuznennsie GopMbl pacTeHUI», «OKU3HEHHbIE (OPMBI KUBOTHBIX», «IKOCUCTEMA LIMPOKOIMCTBEHHOTO
nmeca», «Jkocuctema XxBoiHoro seca», «llemn nuTaHus», «XuuHUYecTBOY», «llapasuTHzm»,
«Konkypenmusy, «Cumonosy», «KommeHcanusm».

O6opynoBanue: repbapuyd pPAacTEHUM W >KUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO Pa3TAYHBIX
HKOJIOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX pPACTEHHUH,
CBETOJIIOOMBBIE, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE pAcTeHMs, Tepbdapuum M KOJUIEKIUH
TEIUIONIIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelsa NTHI U 3Bepel, repdapuu pacTeHuH,
OTHOCSIIIUXCS K TUrpoduTtam, kcepopuram, Me30(puTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYIII, KOJJIEKIHUN
KHMBOTHBIX, OOUTAIOIINX B Pa3HBIX CpeAax, repOapuu M KOJUIEKIIUU PACTEHUH M JKUBOTHBIX, 00Ja1aI0IINX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HM, repOapyuy U KOJUIEKIIMU PacTeHUH
U OKMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIMH KMBOTHBIX, YYaCTBYIOUIMX B pa3IMYHBIX
OMOTHUYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHas padora «BplsBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa».

JlaGopaTopHas padora «BrisiBieHNE MPUCTIOCOOTICHN OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHI.

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMI

DKOJIOTUYEeCKHE XapakTepucTUku nomnynsiuu. Ilomynsmus kak Owuonormueckass cucrema. Poib
HEOJAHOPOJHOCTH Cpenbl, (pu3nyecknx OapbepoB M OCOOCHHOCTEW OMOJOTHHM BHJIOB B (HOPMHPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYpHI nomnyasiuuid. OCHOBHBIE MTOKA3aTENH MOMYJISLUN: YNCIEHHOCTb, IIJIOTHOCTb,
BO3paCTHAsl U MOJIOBAsi CTPYKTYpa, POKIaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpAIHS.

OKoJjorudeckasl CTpykTypa nomyisiuuu. OLeHKa YUCIEHHOCTH NOMyJAUMU. JIMHaMuKa MOMyJIsuu U
e€ perymsauus. buotndeckuil moreHuuan nomyisiuu. MonenupoBaHue JUHAMHUKU nonyisuuu. Kpusbie
pocTta 4HMCIEHHOCTH mnonyasiunu. Kpusble BbDKMBaHMs. Perynsdnus 4YHCICHHOCTH MOMYJSILUI: pPOJb
(akTOpOB, 3aBUCAIIMX W HE 3aBUCALIMX OT IUIOTHOCTH. ODKOJOTMYECKHe cTpareruu BupoB (- u K-
CTpaTeru).



[Tonarue 06 3konoruyeckor Hue Buaa. Mecroobutanue. MHOrOMEpHask MOJENb JKOJIOTHYECKOM
Huim J[x. M. XatunHcona. Pazmepsl sxonorndeckoi Humu. [loTeHimansHas u peaqu30BaHHas HUILLH.

Bun xak cucrema nonynsiiuil. Apeasibl BU10B. Buabl U MX JKU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIN )KUBOTHBIX. Broslornueckue nHBa3uM 4y>XKepoaHbIX BUJIOB.

JdemoHcTpaumuu

IToprper: [Ix. Y. XaTunHCOH.

TaOnuip! 1 cxembl: « IKOJIOTHYECKHE XapaKTePUCTUKH MOMyIauun», «IIpocTpancTBeHHas CTPYKTypa
nonymsiuuny, «Bo3pacTHble nupamuabl nonyasanuny, «CKOPOCTh 3aceNeHus TOBEPXHOCTH 3eMJIn
Pa3IMYHBIMHU OpraHu3MamMuy, «Mogens s3xosorndeckoit Humu [x. M. XaruuHcoHay.

O6opynoBanue: repOapun pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

JlabopaTopHas padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBsizu Mexay OpraHu3MamMu B OMOIIEHO3E.

Okocuctema kak oTkpwitas cuctema (A. JIk. Tencnu). DyHKIUMOHANBHBIE OJIOKH OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u CeTH.
Aobnornuaeckue 6510k 3KocucTeM. [10UBBI M MBI B 9KocucTeMax. KpyroBopoT BEImecTB U MOTOK SHEPTHHU B
KOCHCTEME.

OcHoBHbIE TOKa3aTeau 3KOocUCTeMbl. buomacca u mpoaykuusa. DKOJIOrMYECKHE MUpPaMUIbl YUCEIl,
OMOMACChI U YHEPTHH.

Junamuxa  skocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpapneHnHbie
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U HMX IMPHUYUHBI.
AHTpPOTIOTEHHBIE BO3ACUCTBHUS Ha CyKueccuu. KimmakcHoe cooOmecTBo. buopa3zHooOpasue W HOJTHOTA
KpYroBOpOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble PKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEeMbl MOpeli U OKeaHo8. IKOCUCHeMbl
MYHOp, 1ec08, cmenetl, NyCmblHb.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ArpodKocucTeMa. ArporeHo3. Pa3nuuus Mexay aHTpONOTeHHBIMU U
MIPUPOJAHBIMH SKOCHUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [lopoackas d¢uopa u  ¢ayHa.
CuHaHTpomnu3alus TOPOACKON QayHbl. buonormdeckoe M X03gHCTBEHHOE 3HAUYEHUE AarpoOdIKOCHUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHM3MOB B 3KocucTeMax. Poib
KackaoHo2o 3¢hghexkma u 6u008-20upuxamopos (Kuouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc 3HEprum M BEIIECTB MEXAY CMEKHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, TOMYJISLUNA U
9KOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUIA.

Mexanuzmvl 8030eticmeus 3a2psA3HEHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, Op2AHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeus. MeTo0JI0TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencan.

Tabmuer u  cxembl: «CTpykTypa OuoleHo3a», «JKocucTeMa HIMPOKOJIMCTBEHHOTO —JIecay,
«IKocucTeMa XBOMHOro Jeca», «DyHKIMOHANIbHBIE TPYNIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopor
BEUIECTB B dKocucTemey, «Llenu nutanus (mactOuIIHas, TeTPUTHAS)», « DKOJOTHYECKasi MTUPAMUJIA YHCE,
«DQKonoruyeckas mupaMmuaa Ouomacchl», «IKoJorudeckas nupamuaa dHeprumn», «O0pazoBanue 6010Ta»,
«IepBuuHas cykueccus», «BoccTtaHoBieHHe jieca MOcie Moxapa», «IKOCUCTEMA 03€pay, «ATPOLEHO3Y,
«KpyroBopoT BelecTB U MOTOK PHEPTHH B arporieHo3e», «[Ipumepsl ypOboskocuctem.

O6opynoBanue: TepOapuu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydesia NTHII W 3Bepel, repOapuu
KYJIbTYPHBIX M IMKOPACTYIIUX PACTEHUH, AKBAPUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOo0o3KOCHUCTEMBI.

JlaGopaTopHnasi pa6ora «/I3ydeHue pazHOOOpa3usi MEIKHX MOUYBEHHBIX YIEHHCTOHOTHX B Pa3HBIX
HKOCHCTEMAX .

IKCKypeust «IKCKYpCHs B TUITMYHBIN OHoreoleHo3 (B AyOpaBy, Oepe3HsK, ebHUK, Ha CYXOA0IbHBIN
WA IOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeus «IKCKypcHs B arpodKOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO)».



Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obOmemmanerapHass o0ojiouka 3eMiIM, TJE€ CYIIECTBYET WM CYIIECTBOBAlA >KH3Hb.
PazButue mpencraenenuii o Ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o Ouocdepe.
O6mactu 6uocheps! u e€ coctas. JKuBoe BeriecTBo 6rocheps v ero GyHKIIUH.

3aKOHOMEPHOCTH  cyliecTBoBaHMA Ouocdeprl. OcobenHoctn Ouocdepsl Kak — TI0O0aIBHON
sKocucTeMbl. Jflunamuueckoe paBHoBecue B buocepe. KpyroBopoTsl BemiecTs 1 OMOreOXMMHUUECKHUE IUKITBI
(yrnepona, azora). PurmMmuaHocTs siBneHuit B 6uocdepe.

3oHanbHOCTh Ouocdepnl. Ilonarue o Gmome. OcCHOBHBIE OMOMBI CYIIM: TYHIpa, XBOWHBIE Jieca,
CMEILIaHHbIE M HIMPOKOJINCTBEHHBIE JI€CA, CTEMH, CaBaHHbI, IYCTHIHH, TPOIMYECKHUE JIECA, BBICOKOTOPBS.
Kimmar, pacTuTenbHBIN U )KUBOTHBIM MHP OMOMOB CYIIIH.

CtpykTypa u (GyHKIHUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIHANA U OMOCHEPHBIX (PYHKITUIA.

JdemoHcTpauuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmuust u cxemsl: «I'eochepst 3emiany, «KpyroBopot azorta B mpuponae», «KpyroBopot yriepoza B
npupone», «Kpyroopor kucinopona B npupoae», «KpyroBopor Boxabl B npupoae», «OCHOBHbIE OMOMBI
cymny, «Kinumatuueckue nosca 3emumy, «Tynapay, «Taira», «CMemanubii jgecy, «LInpokonrucTBEeHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoiasay, « Tpornuueckuii gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KHUBOTHBIX.

Tema 11. YesioBeKk M OKpY KaOIIas cpeaa

DKOJIOTHYECKHEe KPHU3UChl U WX NpuuuHBL. Bo3snelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3yLIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHeHHe BOJHON cpeabl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue kiumara.

AHTpPOTIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Mpupoabl. Kpacuble kHuru. Ocobo oxpaHsiembie
npupoanbie Teppuropun (OOIIT). borannyeckue casibl U 300JI0THYECKUE TTAPKH.

OcHOBHbIE TPHUHIMIBI YCTOWYMBOTO Ppa3BUTHSL YelOBeYecTBAa U MNpupoiAsl. PanmoHanbHOe
MIPUPOJIOTIONB30BAHNE M COXpaHEHHE OHMOIornyeckoro pasHooOpasus 3emum. OOmme 3aKOHOMEPHOCTH
rII00ANBHBIX JKOJMOTUYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEPOSTHBIC
MIOCJIEAICTBUSL.

PazButue MeTO/I0OB MOHHMTOPUHIA DPAa3BUTHUS ONACHBIX TEXHOI€HHBIX MpoueccoB. CucmemHvle
uccne0osanusi nepexooa K pecypcocoepezaiowjeil U KOHKYPEHMOCHOCoOHOU sHepeemuke. buonosuueckoe
pasHoobpazue u ouopecypcovl. Hayuonanvnvle ungopmayuonnsvie cucmemsl, obecneuugaroujue 00CmMyn K
uHgopmayuu no coCMosIHUIO OMOENbHBIX U008 U IKocucmem. OcHOBbl dKopeaburumayuyu dKocucmem u
€cnoco608 60pbOBI ¢ buoNno8pedcoeHuAMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuupel u cxembl: «3arpsizHeHHEe aTMoc(epbl», «3arps3HeHue Tuapocdepsl», «3arps3HeHHe
nouBel», «llapuukoBeiii 3hdext», «Ocobo oxpaHseMble NPUPOAHBIE TeppuTopun», «Momaenu
yIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢dortorpadhuu OXpaHsIEMBIX pacTeHUW U >KUBOTHBIX KpacHoit kHurum Poccuiickoii
®enepaunn, KpacHON KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOYYAIOIIMMHCS IMPOTrpamMMm
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEIE.

B cTpykType NMUHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMbl MO OHMOJIOTUU BBIJICICHBI CIEAYIONINE
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIUMUCS POCCHMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOONPENEICHUIO, Haluyue momugayuy K oOy4eHUI0 OMOJIOTHH,
yeneHanpasienHoe pasgumue BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX LEHHOCTEH H
UCTOPUYECKUX TPAJAULIMN pa3BUTHUSL OMOJOTUYECKOrO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCS
PYKOBOJICTBOBATbCS B CBOEH AESITEIBHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IMPUCYLIUMH CUCTEME
OHOI0rMYecKoro 00pa3oBaHusl, Haluuue NPAagoCO3HAHUS FIKOIOTUUECKON KYIbTYPbl, CHOCOOHOCMU CMAasUmby
LIEJIM U CTPOUTH JKU3HEHHBIE IIJIaHbI.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUSI MPOrPaMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOW JESTENbHOCTU B COOTBETCTBUM C TPAAUIMOHHBIMM POCCHUHCKHMHU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
MIOBE/ICHUS U CIIOCOOCTBYIOT IIpoLleccaM CaMOIIO3HAHMs, CaMOBOCIMTAHUS U CaMOpa3BUTHUS, Pa3BUTUS
BHYTPEHHE! MO3ULUHU JIMYHOCTH, NATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOINOPSIKY, YEIOBEKY TpyAa U
CTapiieMy MOKOJCHHUIO, B3aUMHOTO YBAXKEHHs, OCpEKHOTO OTHOIICHUS K KYJbTYpHOMY HACIEIHIO H
TpaauUUsM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit @eaepannu, pupoe U OKpYKarollen cpese.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS YI€OHOTO mpeaMera «bruomorusy T0HKHBI OTPaXKaTh TOTOBHOCTD
U CIIOCOOHOCTh O0YYaromuxcs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIHMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMii, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAULIMOHHBIM LEHHOCTSM POCCHUUCKOro OOIIECTBa, paCUIMPEHUE IKUIHEHHOTO OMbITa U  OIMbITa
JeSITEIbHOCTH B TPOLIECCE pealln3alli OCHOBHBIX HAIlpaBJICHUN BOCIUTATENBHOM JESTENbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UJIEHA
POCCHIICKOT0O 00I11eCTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITETbHOCTU NMPHU CO3JaHUM YYEOHBIX NMPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATENbHBIX 33/1a4, BHITOTHEHUN OMOIIOTUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTB ONPENENSITh COOCTBEHHYIO MO3ULIMIO0 IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKHU3HU
U OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBUIX HEOOXOIMMOCTh KOHCTPYKTHUBHOIO B3aUMOJICHCTBUS JTIOEH C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COIUATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBHIMOIHEHHS Y4€OHBIX, [I03HABATEIbHBIX U
HCCIIEI0OBATENbCKUX 3a/1a4, YBAKUTEIHLHOIO OTHOIICHHSI K MHEHHUIO ONITOHEHTOB MPH 00CYXJICHUU CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS,;

TOTOBHOCTh K TYMaHUTapHOMN M BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUMCKON TPaKAaHCKON HMJIEHTHUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropnoctu 3a CBOM Kpail, cBoro PonnHy, CBOM SI3BIK U
KYJIbTYpY, IPOIJIOE U HACTOSLIEE MHOTOHAILIMOHAJIBHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACJIEINUIO M MaMsITHUKAM MPUPOJbL, JOCTHKEHUsIM Poccnn B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OILIEHMBAaTh BKJIaJ POCCUMCKHX YUYEHBIX B CTAHOBJIEHHE U pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAU€HUs OWOJOTHMH B TO3HAHWU 3aKOHOB TPUPOJIBI, B JKU3HU YEIIOBEKA U COBPEMEHHOTO
00II1eCTBA;

uzaelHas yoe:KAEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOI0 HAPOAa;



c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;

CHIOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 W TPUHHMATh OCO3HAHHBIE pEIIECHUS, OPHUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEINISAM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUHU C TPAIUIIUsIMU Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CTopTa, TpyZa, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HBbIX BHJAX HCKYCCTBA, CTPEMIJICHHE TMPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnyeckoro BocnUTaHUS, (OPMUPOBAHMA KYJIbTYPbl 3A0POBbSI U JIMOIHUOHAILHOIO
0J1aronoJryyus:

MOHMMAaHKE U pealin3alus 370pOBOro u 6€30nacHoOro oopasa KM3HHU (310pOBOE MUTAHUE, COONTIOICHHE
TUTHEHUYECKUX MPaBWI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA, peryispHas ¢uznueckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

MOHWMaHWE LEHHOCTH MPaBWJ HHIUBUAYAJIHHOTO W KOJUIGKTHBHOTO O€30MacHOr0 MOBEICHHS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TIOCIICACTBUN W HENPHUITUS BPEIHBIX NMPHUBBIYEK (YHOTPEOJICHUS aJKOTOJsl, HAPKOTHKOB,
KYpEeHHUs);

6) Tpy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTb K AaKTHBHOW JESTEIBHOCTH TEXHOJIOTUYECKOH W COIMAIbHON HAINpaBIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTS;

WHTEpEC K pa3InyHbIM cepam MpodhecCHOHATEHON JAESITEeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peannu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I[eNIeco00pa3HOe OTHOUICHHE K MPUPO/Ie KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHUS;

TIOBBIIIIEHUE YPOBHS KOJOTMYECKOW KYIBTYpPhI: IPUOOPETEHHE OMbITA TIAHUPOBAHUS MOCTYIKOB H
OLIEHKU MX BO3MOXHBIX MOCJIECTBUIM JJIs1 OKpYXKaroIel cpe/ibl;

OCO3HAHHE TII00AIFHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PelIeHNUs;

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble NpU H3ydyeHUM OWOJOTHMM 3HAaHWS W YMEHUs MpU
peleHn: mpooIieM, CBA3aHHBIX C PAlMOHAIBHBIM IPUPOIOTIOIB30BaHUEM (COOTIOIEHUE TIPABUIT TIOBEICHUS
B MPUPOJIE, HANpABICHHBIX Ha COXPAaHEHHE DPABHOBECHUS B HKOCHCTEMAax, OXpaHy BHJIOB, JKOCHCTEM,
ouocdepsl);

aKTUBHOE HENpUATHE JEWCTBUIM, NPUHOCALIMX BpEa OKpYXKalolleld NPUPOIHONW cpesne, yMEHHE
MIPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHUYECKHE IIOCIEACTBUS NPEANPUHIMAEMBIX JICHCTBUA H
NpeoTBpalIaTh ux;

HAJIMYHE PAa3BUTOTO KOJIOTMYECKOTO MBIIUICHHS, YKOJOTUYECKON KYIBTYpHI, OIBITAa JCSTEIHHOCTH
HKOJIOTUYECKOM HampaBIeHHOCTH, YMEHHs PYKOBOJCTBOBATHCS UMM B I103HABATENbHOW, KOMMYHUKAaTUBHOM
U CONMANTBbHON TIPAaKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTHYECKOW MEATEIHFHOCTH HKOJIOTHYECKOH
HaNpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOH TPAaKTUKH, OCHOBAHHOTO Ha AMAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MIOJIMKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KYJIbTYphl KaK CpPEACTBA B3aUMOJIECHUCTBUS MEXKIY
JIOABMH U TIO3HAHMS MUDA;

MOHMMAaHHe crelupUKN OMOJIOrUY KaK HAayKH, OCO3HAaHUs €€ poiu B (POPMUPOBAHUH PALIMOHATBHOTO
HAy4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO MpeACTaBlIeHUS 00 OKpYy)KalollleM MHUpE Kak O €IMHCTBE



OpUPOJBI, 4YeJIOBEeKa W OOIIecTBA, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH MW pELIeHHU MHpodiem
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJOTMM JUIsI COBPEMEHHOW LMBHIIM3ALMU: OOECIEYeHHsS HOBOTO
YPOBHSI Pa3BUTUSl MEAULIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CLIOCOOHBIX pEIIaTh PECYpCHbIE
npoOJIeMbl Pa3BUTHS UYEIOBEUECTBA, MOMCKA IMYyTEH BBIXOJa M3 IIOOATBHBIX SKOJIOTHYECKUX HpoliIeM u
obecrieyeHus nepexoa K yCTOHdMBOMY pa3BUTHIO, PAllMOHAILHOMY UCIIOJIb30BaHUIO MIPHUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aUHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMUN B LEJIAX MOBBIIEHUS OOLIEH KyIbTYypHl,
€CTECTBEHHO-HAyYHOW IPAMOTHOCTH, KaK COCTAaBHON 4acTh (PYHKIIMOHAIBHOW TPAMOTHOCTH OOY4JaIOLIHXCS,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJAOB II03HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJb30BaTh IIOJy4aeMble 3HAHMSA JUIsl aHajdu3a M OOBSCHEHMs SBJICHUI OKpYXKAaloIIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHE JeTaTh 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAaKTOB
Y UMEIOUIMXCS JAHHBIX C LEJIBIO ITOIY4YEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OHMOJIOTWYECKHE 3HAHHS Uil pPEUIeHus mpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHHWE IIEHHOCTU HAyYHOW JIEATENbHOCTH, TOTOBHOCTb OCYILECTBISATh HPOEKTHYIO H
HCCIJIEIOBATENBCKYIO ACSITEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHMIO M CamMO00pa30BaHHUIO, K AKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBUHM C )KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHUs yuyeOHOro mpeamera «buosiorus» BKIIOYAIOT: 3HAYUMBbIE
it GopMUpOBaHHMS ~ MHPOBO33pEHHS]  OOYYAIOIIMXCA  MEXKIUCIHUIUTMHAPHBIE  (MEXIpEAMETHBIC)
oOlleHay4YHbIE MOHATHUSA, OTPAKAIOUIME ILIEJOCTHOCTh HAyYHOHM KapTHHBI MHUpa M CHeUU(UKYy METOIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, DHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4HbI (pakT, MPUHIUN, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHHUE, HAOIIOJEHHUE,
U3MEpEHUe, OKCIEpUMEHT U Jpyrue); yHHUBepcalbHble Yy4yeOHble JelcTBUA  (IIO3HABaTeNIbHBIE,
KOMMYHHUKaTHBHBIE, pETyJIATHUBHBIE), oOecneunBaronie GpopMupoBanue QyHKIMOHAIbHON TPAMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OO0Yy4arolMXcs; CIOCOOHOCTh OOy4YalolUXCsl MCIOJIb30BaTh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33pPEHYECKHE 3HAaHUS M  YHHUBEpCAJIbHbIE YyuyeOHbIE JIEHCTBHS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrate m3yueHus OMOJOrMHM Ha ypOBHE cpelHero oouiero oOpa3oBaHUS y oOydaromierocs
OyayT c¢opMUpOBaHbl IO3HABATENIbHBIE YHUBEpPCAJIbHbIE Y4eOHble JEHCTBUS, KOMMYHHKAaTHUBHBIE
YHUBEpcaJbHble y4deOHbIe IEeHCTBUS, PErylATUBHBIE YHHUBEpCAJIbHbIE y4yeOHBbIE NEHCTBUS, COBMECTHAs
NeSITENbHOCTbD.

MertamnpeaMeTHble pe3ysibTaTbl OCBOSHMsI MPOTPaMMbl CpEIHEro oO0IIero oOpa3oBaHUS JOJKHBI
OTpaXkaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH e CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MpPH OCBOCHUM 3HAHUM MNpUEMBI JIOTUYECKOTO MBIIJICHUS (aHainu3a, CHUHTE3a,
CpaBHEHHMSI, KJIaCCU(PHUKAIIMHU, O0O0O0OIIEHHs), paCKPbIBaTh CMBICI OWMOJOTHYECKUX MOHATHH (BBIACIATH UX
XapaKkTepHble MPU3HAKHU, YCTAHABINUBATH CBA3H C JPYTMMHU MOHATHIMH);

ONpEAEIATh LENM JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HUX AOCTHIKEHMS, COOTHOCHUTH
Pe3yNbTaThl JESATENLHOCTH C TOCTABIEHHBIMU LENSIMH;

HCIOJIb30BATh OMOJIOTUYECKUE TOHATHS U1l O0BsICHEHUS (PAKTOB U SIBJIICHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEIyKTHBHbIC, [0 AaHAJOTUH), BBISABISATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

IIPUMEHATh CXEMHO-MOJEIIbHBIE CPENICTBA JJIS IPEJICTABICHHS CYILIECTBEHHBIX CBA3CH U OTHOLICHUN B
M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMI PAa3HOTO POJia, BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHHA MpoOJeMbl C Y4ETOM aHAJIM3a HMEIOUIMXCS MAaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB LIESM, OIICHUBAThH
PHUCKH TIOCTIEACTBUHN JACATEIHHOCTH,

KOOPJIUHUPOBAThH U BBIMONHITH PAaOOTY B YCIOBUSAX PEATBHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BIIQJICTh HABBIKAMH YYEOHO-HCCIIETOBATEIBCKOW M TIPOSKTHOM JEATEeIHbHOCTH, HABBIKAMH Pa3peIICHUS
po0JieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MPAKTHYCCKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0OB [TO3HAHMUS;

HCIIOJIh30BaTh PA3JIMYHBIC BHUJIBI ACATEIHPHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETALINH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallHsX, B TOM YHCJIEC TPU CO3JAaHUM Y4EOHBIX H
COIIMAIBHBIX TIPOEKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJICTh HAYYHONH TEPMHHOIOTHEH, KITFOUEBBIMU TTOHITHSIMH
M1 METOJaMH;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/laull B 00pa30BATEILHON JNEATEILHOCTH W JKU3HCHHBIX
CUTYaIUsIX;

BBISIBIIATh NPUYHUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTAaTh TUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHl IS JI0Ka3aTelbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yjbTaTbl, KPUTUYECKU OLIEHHWBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh  IICJICHAMNPABICHHBIA TOUCK TMEpeHoca CPeACTB M CIOCOOOB  JICUCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MEPEHOCUTH 3HAHUSA B MIO3HABATEIBHYIO M IIPAKTUUYECKYIO 00JIACTH KU3HEACITEIILHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIE HJICH, TPEIJIararb OpPUTMHAIBHBIE MOAXOAbl M PEIICHUS, CTaBUTh MPOOJIEMBbI U
3a/1auu, AOMYCKAIOIINE AIbTePHATUBHBIC PEILICHMUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHQPOpMAIUHU (TEKCTe y4eOHOro mocoOus, Hay4dHO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIIOBAPSX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMHPOpPMAIMIO PA3IMYHBIX BUIOB U (QOpPM MpEACTaBICHHS, KPUTHUYECKH
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(dbopMynHpoBaTh 3aMpoChl U MPUMEHSTh Pa3InYHbIE METOJbI MPH MOUCKEe U 0TOOpe OMOIIOTUYECKOM
nH(popMaIuu, He0OXOAMMON ISl BBITIOJTHEHUS YIeOHBIX 3a/1a4;

npuooperaTh OIIBIT HCIIOIb30BAHUS MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIb30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY TMpeACTaBICHUS OMONOrMUYEcKOi HH(pOpMAIIH
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

WCIOJIb30BaTh HAYUYHBIM SI3BIK B KAUECTBE CpPEACTBa MpH paboTe ¢ Ouonormueckoi mHbopMaruei:
MPUMEHATh XUMHYECKUE, (PU3NYECKUe M MaTeMaTUYeCKHe 3HAKW W CHUMBOJIBI, (OpMyIbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMHM pPAaCMO3HABaHHWS W 3alUThl WHMOpMaIuu, WHGOPMAIMOHHONW O0€30MacHOCTH
JIMIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BceX cepax >KW3HHM, aKTUBHO YYacTBOBATh B JMAJOTe WIH
JTUCKYCCUU MO CYIIECTBY OOCYKAaeMoW TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTENIFHO BBIMIOJHEHUS TpeIaraéMon 3a/laud, YYUTHIBATh HMHTEPECHl M COTJIACOBAHHOCTH TO3WITUN
JOPYTUX YYaCTHUKOB JUAJIOra WIH IUCKYCCUN);

pacro3HaBaTh HEBepOalbHBIE CpPEICTBA OOIIEHHUS, IMOHWMATh 3HAYEHHWE COIMAILHBIX 3HAKOB,
MPEANOCHUIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYaIlli, YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPErOBOPEI;

BIIQJIETh PA3TUYHBIMU CHOCOOAMH OOIIEHUS W B3aUMOJICHCTBUS, NMOHUMATh HAMEPEHHsS JPYTUX
JIOJICH, TIPOSIBIIATh YBAXKUTEIBLHOE OTHOIIEHUE K COOECETHUKY W B KOPPEKTHOUW ¢dopme (hopMyIupoBaTh
CBOM BO3paXKCHUS;



Pa3BEPHYTO M JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh U UCIOJb30BaTh MPEUMYILECTBA KOMAHJAHOM W MHIMBUAYAJILHOW PaOOTHI MpPU PELICHUN
OMOJIOTHUECKOM  TPOOIeMbl, OOOCHOBBIBATH  HEOOXOJUMOCTh  TNPUMEHEHHS  TPYIIOBBIX  (Hopm
B3aMMOJICHCTBHA IIPU PELICHNN Y4eOHOU 3a1a4H;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JIEHCTBUH € yU€TOM OOLIMX HHTEPECOB M BO3MOKHOCTEM
KaXX/I0TO YIeHa KOJUIEKTUBA,;

MPUHUMATD I€JId COBMECTHOM AESTeNbHOCTH, OPraHU30BbIBAaTh U KOOPAWHUPOBATH JACHCTBUS MO €&
JOCTUKEHHIO: COCTABIISITh IUIaH AEMCTBUM, paclpelesTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYX/IaTh
pe3yNbTaThl COBMECTHON pabOThI;

OLIEHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXKJIOIO YyJYacTHHKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyIarath HOBBIE MPOEKTHI, OIICHUBAThH UCU C MO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTHBHOE CTPATETUUYECKOE MOBEICHHE B pAa3IMYHBIX CHUTYalMAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh UHUIIUATUBHBIM.

OsiajieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU J1eliCTBUSIMM:

1) camoopraHu3anus:

WCTIOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJIS BBISBICHHUS MPOOJEM W WX PEUICHUS B XKU3HCHHBIX U
y4eOHBIX CUTYAIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKM B CBOUX JCHUCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISTh MO3HABATENBHYIO JESTEIBHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIFHOCTU U JKU3HEHHBIX CUTYaIUSX;

CaMOCTOSITENIPHO COCTAaBJIATh IUIAH PEHICHHUS NpoOJIeMbl € YYETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paclIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE,;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBIICHUIO IIHPOKOW SPYAMIIMU B Pa3HBIX 00JACTSAX 3HAHWM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLEHUBATh COOTBETCTBUE
Pe3yabTaTOB LEISIM;

BJaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEpINAEMBIX JeHCTBUH U
MBICTHTENBHBIX TPOILIECCOB, UX PE3yIbTaTOB M OCHOBAHUIA, MCIIOJIB30BaTh MPUEMBI pe(hICKCHH /IS OIICHKH
CUTYyalllH, BBIOOPA BEPHOT'O pelIeHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MIPH aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTHUX MPH aHAIN3€E PE3YIIbTaTOB JESITEIHLHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHU;

pa3BUBaATh CITIOCOOHOCTH TOHUMATh MUP C TO3UIHH APYroro YeJ0BeKa.

NPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIe pe3yabTaThl OCBOEHUS COJEpKaHUS ydeOHOTo mpeamera «buonorus» Ha yriayOinEéHHOM
YpPOBHE OpHEHTHUPOBaHBI Ha oOecredyeHue mpodmibHOrO 00y4deHuss oOydaronuxcs Owuonoruu. OHU
BKJIIOUAIOT: cHelu(uIecKue i OMOJIOTHN HaydyHbIe 3HAHUS, YMEHUS M CIIOCOOBI ACHCTBUI IO OCBOCHUIO,
MHTEpIIpPETallMi U MPeoO0pa30BaHUIO 3HAHUN, BHUBI JESATEIBHOCTH MO TOJYYEHHIO HOBBIX 3HAHMHM M HUX
NPUMEHEHUIO B PpA3JIMYHBIX Y4YEOHBIX, a TaKKe€ B pEaJIbHBIX >KU3HEHHBIX cUTyalusx. [IpenmerHbie
PE3YIbTAaThl NPCACTABJICHBI 110 roAaM U3YyUCHUS.

[IpeameTHbie pe3ynabTaThl OCBOCHUs YydeOHOro mnpenmera «buwomorus» B 10 Knacce TOIKHBI
OTpaxaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJIM OHMOJIOTMM B CHUCTEME ECTECTBEHHBIX HayK, B
(GOpMHPOBAHUHN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB IIPUPOJIbI U PELIEHUU POOIeM
palMOHATBFHOTO MPUPOJONOIB30BaHUSA, O BKJIAAE POCCUHCKUX M 3apyOCKHBIX YUYEHBIX B pa3BUTHE
OHOJIOT Y,

BJIAJICHUE CHUCTEeMOH OWOJIOTMYECKHMX 3HAHMK, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIHE
OMOJIOrNYEeCKHE TEPMUHBI U MOHATHS ()KU3HB, KJIETKA, OpraHu3M, METab0JIN3M, TOMEOCTa3, CaMOPEeTyJIsALMs,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT WU Pa3BUTHE), OMOJOIMUECKHUE TEOPHUU
(xnerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHast Teopusi HacjieaCTBeHHOCTH T.
Moprana), yuenus (H. V. BaBmwioBa — o0 meHTpax MHOrooOpasust M MHPOUCXOXKACHUS KYIBTYPHBIX
pacTeHuil), 3aKkoHbl (€QUHOOOpa3us IOTOMKOB IE€PBOIrO IOKOJIEHHS, pPacCLICIUICHHUs, YMCTOThI TaMeT,
HEe3aBUCHUMOro HacnenoBanus I'. Menens, roMOJIOrH4eCKUX PsioB B HACJIEICTBEHHON n3MeHunuBocty H. U.
BasuioBa), mpuHIIUIIBI (KOMIUIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJAaMHM HAyYyHOTO TIO3HAHMS, HWCHOJIB3YEMBIX B OHOJIOTMYECKHX
HCCIIEIOBAaHMSIX J)KUBBIX OOBEKTOB (OIMCaHUE, U3MEPEHUE, HAOII0ACHNE, SKCIIEPUMEHT);

YMEHHME BBIICNATH CYLIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3IYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HcCJe OakTepuil, rpuOOB, pacTeHUH, )KUBOTHBIX U
YeJlOBEKa, CTPOEHUST OpPraHoB U CHCTEM OpraHoB pacTeHUM, JKUBOTHBIX, YEJIOBEKAa, IPOLECCOB
KHU3HEJEATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max pPAacTeHUM, JKUBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX
MpoIecCOB: OOMEHa BemecTB (MeTabonM3M), TPEBPAIICHUS DHEPruH, OpOKEHHs, aBTOTPOPHOTO W
reTepoTpopHOro THUIIOB MUTaHUA, (QOTOCHHTE3a W XEMOCHUHTE3a, MHTO3a, MeiHo3a, TaMeTOreHesa,
SMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO PA3BUTHSA, PAa3MHOKEHHS, WHIUBUAYAJILHOTO PAa3BHTHS OpraHH3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH U MX (QYHKUMSIMH, CTPOCHHUEM
KJICTOK pa3HbIX TKAaHEH M MX QYHKIUAMH, MEXAY OpraHaMU U CUCTEMaMHU OPraHOB y PACTECHUMH, KUBOTHBIX
M 4YeJoBeKa W WX (DYHKIHMSAMH, MEXIY CUCTEMaMH OPTaHOB M WX (QYHKIUSMH, MEXIy STamaMud oOMeHa
BEIIECTB, 3TallaMM KJIETOYHOrO LMKJIA M KM3HEHHBIX IHUKJIOB OPraHW3MOB, 3TalaMH 3MOpPUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTHUIIOM U (paKTOpaMu cpebl OOUTaHUS;

YMEHHE BBIABISATH OTJIMYUTEIBHBIE MPU3HAKYU JKUBBIX CHCTEM, B TOM YHCII€ PACTEHHH, KUBOTHBIX U
YeN0BeKa;

YMEHHUE HMCI0JIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY
JUIS TOKAa3aTeJNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTb OHOJOrMYEeCKHe 3aJjauyd, BbUIIBIATH TNPUUYMHHO-CIEIACTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJOTHYECKMMH MPOIIECCAMU U SIBICHMSIMH, JI€1aTh BBIBOJbI U NMPOTHO3bl HA OCHOBaHHUU
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U NpPAaKTHYECKHE padoThl, coONroAaTh MpaBHiia Mpu paborte C
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPSTh UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, POPMYIUPYS LIENb
UCCIIEIOBaHMs, aHAJIM3UPOBATh NOJyUYEHHBIE PE3YJIBTAThl U AEJIaTh BBIBOJBI;

yMEHHE YYacTBOBATh B YUEOHO-HMCCIIEIOBATEIHCKON paboTe M0 OMOJIOTUM, SKOJOTUM U MEIMIINHE,
MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, M MYyOJIMYHO MPECTABIATH MMONyYSHHbIE PE3yNIbTaThl
Ha YYEHUYECKUX KOH(PEPEeHLUSX;

YMEHHUE OLIEHUBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBaHUMN B 00jacTh OHOJOTHH U
MEIUIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHME, HAMpaBICHHOE HM3MEHEHHE TIeHOMa H
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oymymiel mpodeccuoHaIbHON JAesSTETFHOCTH B 00IacTH
OM0JIOTUH, METUIIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEILCKOTO X03HUCTBA, MUILEBON MPOMBIIIUIEHHOCTH,
yrayOisTh TO3HAaBaTeNbHBIM HMHTEpEeC, HampaBiIeHHbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccur U NpoAOIDKEHHE OMOJI0rnYeckoro o0pa3oBaHus B OPraHU3alUsgX CPeIHEro NpodeccuoHanbHOro
Y BBICIIETO 00Opa30BaHMS.

[IpenmerHble pe3yibTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus» B 11 Knacce NONKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OMOJIOTUM B CHCTEME ECTECTBEHHBIX HayK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHUHM 3aKOHOB MPUPOIBI H
pELICHNM SKOJIOTMYECKUX MpoOJIeM 4YeJIOBEYeCTBa, a TAKKE B PELICHHMHM BOIPOCOB pPALMOHAIBHOIO



MPUPOJIONONB30BaHUs, U B (JOPMUPOBAHUHU [IEHHOCTHOTO OTHOIIEHHS K MPUPOJE, OOMIECTBY, YEIOBEKY, O
BKJIQJIC POCCHICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJCTh CUCTEMOUW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIFOYAST OINPEICICHHS M MOHUMaHHE
CYUIHOCTH OCHOBOIIOJNAralolMX OHOJOTHYECKMX TEPMUHOB M MOHATHH (BuZ, 3KocucTema, Ouocdepa),
Ouosiornyeckue Teopuu (3BONIONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas] TEOPHUsl IBOJIOLUH), YICHHUS
(A. H. CeBeprioBa — 0 myTsXx W HampasieHusx sBoitonuu, B.M. Bepnamnckoro — o 6mocdepe), 3aKOHBI
(renetuueckoro paBHoBecus [x. Xapau u B. BaiinOepra, 3apozsimeBoro cxoacrsa K. M. bapa), npasuia
(muaumyma 1O. JImOmxa, SKOJOTMYECKOW MHUpPaMUIbI DHEPTUU), THUHoTe3bl (rumoteza «Mupa PHK» V.
'unGepra);

yYMEHHE BIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOI'O TO3HAHMS, UCIOIB3YEeMBbIMH B OHOJIOTMYECKUX
HCCIICIOBAHMSIX JKUBBIX OOBEKTOB M HSKOCHCTEM (OMHMCaHUE, W3MEpeHHUe, HAOIIOJCHUE, SKCIIEPUMEHT),
croco0aMu BBISIBJICHUSI U OILICHKU aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIACHATh CYIIECTBEHHbIE IMPHU3HAKH: BHJOB, OHOTrE€OIICHO30B, IKOCHCTEM M OHOCOEpHI,
CTaOMJIM3UPYIOLIET0, JBIKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOr0 OTOOpa, alIoNaTpUYecKoro Hu
CUMIATPUYECKOTO BHUI000PA30BAHMS, BIMSHUS JBUXKYIINX CHJ JBOJIOIMU HA TEHO(POH] MOIMYJISAIHH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeI0BaHUs HAMPABICHUHN SBOMIOIHUH, KPYrOBOPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTaHABIMBATh B3aWMOCBSI3M MEXIY IMPOLIECCAMU SBOJIONUHU, IBUXKYIIUMH CHUJIAMH
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB K Cpefe
oOuTaHUs, a0MOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aWMOCBS3€H OpPraHW3MOB B
COO00IIIeCTBaX, AaHTPOIOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOLUE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY
JUI J0Ka3aTellbCTBAa POJICTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTaHU3MOB U
cpenpl OOMTaHMSA, E€JUHCTBA YEIOBEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHHsS MHOT000pasusi BHIOB H
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IPUPOIBI U YEIOBEUYECTBA,

yMEHHE peliath OWOJOTWYECKHE 3a7aud, BBIABIATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSIMH, JIeNaTh BBIBOJABI U MPOTHO3BI HA OCHOBAHHHU
MOJIyYEHHBIX PE3yIbTAaTOB;

yYMEHHE BBIMOJIHATH JA0OPATOpHBIE U TMpaKTHUECKHWe padoThl, COOMIOAATh MpaBHiia MpU paboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATBHBIMU CPEACTBAMH, GOPMYIUPYS ENTb
UCCIIEIOBaHMsl, aHAIM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl U 1€J1aTh BBIBOJbI;

YMEHHE Y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKOW paboTe Mo OMONOTHH, DKOJIOTUU M MEAUIIMHE,
MIPOBOAMMON Ha 0a3e MIKOJbHBIX HayYHBIX OOILIECTB, U MYyOJMYHO MPEACTABIATH MOJYYEHHbIE PE3YJIbTATh
Ha YYEHHUYECKUX KOH(PEPEHIINsX;

YMEHHE OLIEHMBATh I'MIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YEIIOBEKA M YEJIIOBEYECKUX pac, O
MPUYKHAX, TOCIEACTBHUIX U CIOCO0ax Mpe0TBpAIlIeHUs TTI00aTbHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIICCTBIISITh OCO3HAHHBINH BBIOOp Oyaymiel mpodeccuoHaIbHON AeSTENHPHOCTH B 00IacTH
OHMOJIOTHH, SKOJOTHH, MPUPOIONONB30BAHMS, MEIUIIMHBI, OMOTEXHOJOTHH, TCHUXOJIOTHUH, BETEPUHAPHH,
CEJIbCKOT'0 XO35HCTBA, MUILEBOM MPOMBINUIEHHOCTH, YIIIYONIATh IMO3HABATEIbHBIA MHTEPEC, HANpPaBICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpOQeccuu M MPOJOKEHHE OMOJIOrMYeckoro oOpa3oBaHMs B
OpraHM3alMsIX CpeIHero NpohecCUOHAILHOTO U BhICIIEro 00pa3oBaHUsl.
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