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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeObnomy mpeamery "buomorums" (mamee - Oumoyiorusi) Ha YpPOBHE CpPEIHErO OOIIETro
oOpasoBanus pazpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHUH B
Poccuiickoit ®denepannny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «buosmorus» wu
OCHOBHBIX NIOJIOXKEHUH (enepanbHoil pabodeil mporpaMMbl BOCTIUTAHHS.

VYuebnsiii npeamer «buonorus» yrayonéaHoro ypoBHs u3ydeHus (10—11 kmaccel) sBISETCS OJHHM U3
KOMITOHEHTOB TpeaMeTHor obmactu «EcrecTBeHHO-Hay4HbIe TpeaMeTbl». CormacHo mnosoxeHusm DI OC
COO mnpodunpHbie y4eOHBIC NPEAMETHI, H3ydaeMble Ha YIIIYONEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
muddepeHnuanu  o0ydeHUss Ha YpPOBHE CpeIHero oOIero oOpa3oBaHHWS W TPHU3BAHBI 00ECIICYUTH
MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CpPeIHUM MPOPECCHOHATHHBIM M BBICIIHM
oOpazoBanreM. B TO ke BpeMs KaXIblii M3 ITUX Y4YEOHBIX MPEAMETOB JODKEH OBITH OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHHe O0pa30BaTEeNbHBIX, BOCIUTATENBHBIX W DPA3BUBAIOIIMX 33/1a4, CBSI3aHHBIX C
npodopueHTanueil 00y4amuxcs 1 CTUMYIUPOBAHUEM MHTEpeca K KOHKPETHOH 00JacTh HAyYHOTO 3HAHMUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIULIUHOM, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM MIJIH BOSHHBIM JICJIOM.

[Tporpamma no yueObHoMy npeamery "buonorus" naér npencTaBieHHEe O LENU U 3a/a4ax U3y4eHUs yueOHOro
npeavera «buonorus» Ha yriayOJnEHHOM YpOBHE, OHpeaenseT o0s3areNbHOe (MHBAPHAHTHOE) IMPEIMETHOE
CO/Iep)KaHMe, €ro CTPYKTYPUPOBAHUE IO pa3lellaM M TeMaM, paclpeieieHue IO KiaccaM, PEKOMEHIYeT
MIOCJIEIOBATENbHOCTh M3YyYCHHs y4eOHOro MaTepHuaia C YYETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKU Y4eOHOro Mpolecca, BO3PACTHBIX 0cOOEHHOCTEH oOyuarouuxca. B nporpamme no Ouonoruu
peanr30BaH MPUHIIMII TPEEMCTBEHHOCTH C U3ydeHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs,
Onmaronmaps 4yemy NpPOCMAaTPHUBACTCS HAIPABIECHHOCTh Ha MOCJEIYIONIee pa3BUTHE OMOJOTHMYECKUX 3HAHUM,
OPHUCHTHPOBAHHBLIX Ha (1)OpMI/Ip0BaHI/I€ CCTCCTBCHHO-HAYYHOI'O MHPOBO33PCHUA, DKOJIOTMYCCKOr0 MBIIIJICHUS,
NPEJCTaBICHUH O 3]I0pOBOM 00pa3e JKHW3HM, Ha BOCIHUTaHHE OEpPEKHOTO0 OTHOIIEHHS K OKpYKarolen
OpUpOJHON cpexe. B mporpamme mo OMOJOrMM TakKe IMOKa3aHbl BO3MOYKHOCTH Y4eOHOTo IpeaMeTa
«buonorus» B peanuzanun tpedoanuit ®I'OC COO k miuaHUpyeMbIM JMYHOCTHBIM, METalpeAMETHBIM U
IpEeIMETHBIM pe3ynbTaTaM oOyueHHss W B (OPMHUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHON
JeSTeIbHOCTH OOYYarOIIMUXCs 10 OCBOCHUIO COJEpkKaHUs OMOJIOrHYecKoro o0pa3oBaHMs Ha YPOBHE CPEIHETO
oO1ero oopa3oBaHusl.

VYueOublii mpeamer «buonorus» Ha ypoBHE CpedHEro oO0IIero oOpa3oBaHWs 3aBeplIaeT OHUOIOTHYECKOE
oOpa3oBaHHe B IIKOJIE U OPHEHTHUPOBAH HA pACHIUpPEHUE W YIIIyOJeHHE 3HAHMM OO0ydJaromuxcs O >KHUBOM
MIPUPOJIE, OCHOBAX MOJIEKYJISIPHOM W KJIETOYHOW OHMOJIOTHUH, IMOPUOIOTHU M OWOJIOTHH Pa3BUTHS, TCHETHUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YUEHHUS U KOJIOTUH.

Wzyuenne yuyeOHOro mpenmera «buonorus» Ha yriiyOJeHHOM YpOBHE OpPHUEHTHPOBAHO Ha TOITOTOBKY
00yJarommxcsi K TMOCIEAYIOMEMY IOJyYeHUI0 OWOJIOTHYECKOTO O0pa3oBaHWsS B By3aX M OpraHU3AIMIX
cpennero npodeccruoHabHOr0 00pazoBaHus. OCHOBY €ro COIEp)KaHMs COCTABIISIET CUCTEMa OMOJOTHUYECKUX
3HAHWUW, TONYYEHHBIX TPU H3YYEHUH OOYYAIOUIMMHCS COOTBETCTBYIOLIUX CHCTEMAaTHUYECKUX pPa3/IesioB
OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 kmaccax 3T 3HaHUA MMOTydYaroT pa3Butue. Taxk,
paciivpeHsl U yriIyOlieHbl OMONOTHYECKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OaKTepusx, OpraHu3Me
YeloBeKa, OOIMMX 3aKOHOMEPHOCTAX JKU3HH, JOMOJHUTENBHO BKIIOYEHBI OWOJIOTMYECKHUE CBEACHUS
MPUKJIAHOTO ¥ TIOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIIOIh30BaTh KAaK OPUEHTUPBI IS MOCIETYIOIIETO
BBIOOpa mpodheccuun. Bo3zmoxkHa Takke WHTErpaiusi OMOIOTUYECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMU 3HAHUS MU,
MOJTYYCHHBIMH 00yYarOIIUMUCS MPH U3YYEeHUH (DU3HKH, XUMUH, Teorpadru 1 MaTEeMaTHKH.

CrpykTypa mporpamMmbel 1o yueObHOMy mpeamery "buomorua" oTpakaeT CHCTEMHO-YPOBHEBBIM H
HBOJIIOLMOHHBIN MOAXOJbl K M3ydyeHUIo Onosoruu. CorigacHO MM, M3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,



XapaKTepHBIC ISl )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHM3AllMH, SBOJIIONUU OPTaHUYECKOTrO0 MHpa Ha 3emiie,
COXpaHEHHUs OMOJIOTUUYECKOTro pazHooOpasus miaHeThl. Tak, B 10 kiacce n3y4daroTcsi OCHOBBI MOJICKYJISIPHON H
KJIETOYHOW OWOJIOTHH, SMOPUOJIOTMM W OWOJIOTMHM Pa3BUTHS, TEHETHKU W CENEKIHU, OMOTEXHOJOTHH U
CUHTCTHUYECKON OHMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS OOYYaloImUXCs Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢busnonornu yenoBeka. B 11 kiacce M3ydaroTcsi BONIOIMOHHOE YYCHHE, OCHOBBI 3KOJOTHH U YYCHHE O
ouocdepe.

VYuebublii npenmer «buosorus» npu3BaH 00€CIeYUTh OCBOCHHE O0YYAIOIIMMUCS OMOJOTMYECKHX TEOPUN H
3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUIL, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDA,
3HaHUH O CTPOEHHH, MHOroOOpasMM M OCOOCHHOCTSIX KIETKH, OpraHu3Ma, IMOMyJIsALuU, OuOoIleHO03a,
HKOCHUCTEMBI, O BBIJAIOIIMUXCS HAy4yHBIX JIOCTHIKECHUSAX, COBPEMEHHBIX HCCIEIOBaHUAX B OHOJIOrUH,
IPUKIIAJHBIX acleKTax OMOJOrMYecKuX 3HaHuil. Ui pa3BUTHUA U HOJJAEp’KaHHs MHTEpeca O0ydarolmxcs K
OMOoJIOrMU HapsAAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETUYECKOTO0 MaTepuajia B COAECPKAHUU IPOTpaMMbl 110
OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHUEH CTAHOBJIGHUS M pa3BUTHS TOM WM HMHOM obsactu
OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeXKHBIX YYEHBIX B PEHICHHE BAXHEUIINX OHOJOTHMYECKUX H
9KOJIOTUYECKUX TTPOOIEM.

Ilenp u3yyenus ydeOHoro mpeamera «buosorus» Ha yriyOlnEHHOM YpOBHE — OBJaJieHHE OOYyuaroIIMMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIMOHAJIHHON OpraHM3allMU JKUBBIX CHUCTEM DPAa3HOTO paHra W mpuoOpereHue
YMEHMM HCIOJIb30BAaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpeAesEHHON 00aacTu npodeccnoHanbHOM
NeSTENbHOCTH, CBS3aHHOM C OWONOTHMeH, WM K BBHIOOPY Y4eOHOrO 3aBeACHHUS ISl TMPOJOKEHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

Joctuxkenue Leau u3ydeHus ydeOHoro mnpeamera «buonorusi» Ha yriyOin€HHOM YpoBHE oOecreduBaeTcs
pelIeHneM CIIeAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl OMOJOTMYECKMX 3HaHW: OO0 OCHOBHBIX OMOJOTMYECKHX TEOPHUSIX,
KOHLEMNIUAX, TUII0TE3aX, 3aKOHAX, 3AKOHOMEPHOCTSX U MpaBUiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
Hay4yHYI0 KapTHUHY MHpa; O CTPOEHHM, MHOrooOpa3uum U OCOOEHHOCTAX OMOJOTMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, IMOMyJsALUs, BHJ, OHOreolneHo3, Ouochepa); O BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBaHUSIX B OMOJIOTHH;

O3HAaKOMJICHHUC 06yqafonmxc:$1 C METOJaMH IIO3HAHMS >KHBOHU npupoAbl: HCCICAOBATCIILCKUMU METOJaMU
OMOJIOTHYECKUX HayK (MOJ'IGKy.]'ISIpHOﬁ 1 KJIETOYHOH 6I/IOJ'IOFI/II/I, 3M6pI/IOJIOFI/II/I 1 OMOJIOTHH pa3BUTHA, TCHCTUKU
n CCICKIHU, OMOTCXHOJIOTUH M CHHTCTUYCCKOM 61/IOJ'IOI‘I/II/I, aJICOHTOJIOTHUH, 3KOJ'IOFI/II/I); METOdaMH
CaMOCTOATCJIBHOI'O IMPOBCACHUA OMOJIOTHYECKUX HCCIIEIOBAaHUM B na6opaTop1/H/I u B IpUPOIC (Ha6J'IIOJICHI/IC,
HU3MCPCHUC, SKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC);

oBNajiecHue OOyYaroIMMUCS YMEHHUSMHU: CaMOCTOATEIbHO HAaXOAWTh, AaHAIM3UPOBATh U HCIOJIB30BaTh
OMO0JIOTNYECKYI0 HH(POPMAIUIO; TIOJIH30BATHCS OMOIOTHYECKON TEPMUHOIOTHENH U CUMBOJIMKOM; YCTaHAaBIMBATh
CBSI3b MEXAY pa3BUTHEM OHOJIOTUM U COLHMAJIBHO-DKOHOMMUYECKUMH M HSKOJIOTMYECKUMHU TpoOsieMaMu
YeJI0BEYECTBA; OLICHUBATh MOCIEACTBHUS CBOEH NEATENHHOCTH MO OTHOIICHHIO K OKpYXKarolled MpHUpOIHOM
cpene, COOCTBEHHOMY 3/I0pPOBbI0 U 3JI0POBBIO OKPYXKAIOIIMX JIIOJEH; OOOCHOBBIBaTH M COOJIIOJATh MEphI
npodunakTuku UHQPEKIMOHHBIX 3a00JIeBaHUM, IIpaBUJia TIOBEJIEHUSI B MPUPOE U oOecrieueHus: 6e30MacHOCTH
COOCTBEHHOW JKU3HENEATEIILHOCTU B 4YPE3BbIUAMHBIX CUTYalMsIX HPUPOAHOTO M TEXHOI'€HHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3zBuTHe y OOY4YalOIIMXCS MHTEJUIEKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMHU HCCIIEIOBAHUSAMU B OMOJIOTHH, pEIIaeMbIMH €10 MpobiemMami,



METOJIOJIOTHEH OMOJIOTHYECKOTO HMCCIIEAOBAHUS, MPOBEICHUS SKCIICPUMCHTAIBHBIX HCCIICTOBAHUH, PEIICHHS
OMOJIOTMUECKHX 3a/1a4, MOJICTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Yy OOYYaloOIIUXCS IIEHHOCTHOTO OTHOIIEHUS K >KMBOM NHpUPOJE B LEJIOM U K OTACIbHBIM €€
o0BbEKTaM U sBIEHUSM; (HOpPMHpPOBAHHE DKOJOTUYECKOM, T€HETHMUECKOH I'pPaMOTHOCTH, OOIIEW KYJIbTYphl
MOBEJICHUS B MPUPOJIC; UHTETPALIMN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OO0YYAIOIUMUCS KOMIIETCHTHOCTH B PAlMOHAIBHOM IPUPOAONOIB30BaHUHU (COOIIOICHUE
MPaBUJI MIOBEJICHUS B IIPUPOJIC, OXPaHbl BUIOB, SKOCHCTEM, OHOC(hEphI), COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U
3I0POBbsI OKPYXKAIOMIMX JTIOACH (CoOmMoacHusI Mep MPOodUIaKTUKU 3a00JIeBaHui, o0ecrieueHrne 0e30MacHOCTH
KHU3HENEATSIPHOCTH B YPE3BBIYAMHBIX CUTYaI[UsX IMPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
MCTIOJIb30BaHUS OMOJIOTUUECKUX 3HAHUI U yMEHHH B MOBCETHEBHOM JKU3HU;

CO3JIaHME YCJOBUH JJs OCO3HAHHOTO BbIOOpa OOYYaIOUIMMHCS WHAMBUAYAJIBHOW 00pa3oBaTebHON
TPAaeKTOPUH, CHOCOOCTBYIOUICH MOCIEAYIOMEMY MPO(EeCCHOHAIEHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUH C
WHIVBUIYIBHBIMU HHTEPECAMH U TTOTPEOHOCTSMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBENEHHBIX HA H3yueHHE OHMOJOTMM Ha YIIyOJIEHHOM YPOBHE CpenHEro oOmiero
obpasoBanusi, cocraisier 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Henemo), B 11 kitacce — 102 vaca (3 gaca
B HEJIEIO).

Otb6op opraHm3alMoOHHBIX (OPM, METOJOB U CPEICTB OOY4YCHHS OHMOJOTHU OCYIICCTBISACTCA C Y4ETOM
CHeIM(UKNA €ro COJCpKaHUS W HAMPABICHHOCTH Ha IMPOJOJDKECHUE OWOIIOTHYECKOT0 OOpa3oBaHUS B
OpTaHU3aIMIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM ~ YCIIOBUEM TpU  OOy4YeHHHM OHOJOTMM Ha YIUIyOJEHHOM YpOBHE SBIISETCS IPOBEACHHE
71a00paTOPHBIX U MpaKTHUeCKUX padot. Taxke yuacThue 00ydarolmMXcs B BBIIOJIHEHUH MPOEKTHBIX U y4EOHO-
UCCIIEI0BATENbCKUX PAdOT, TEMAaTHKA KOTOPBIX ONPEIEIIAETCS YUUTEIEM HA OCHOBE MMEIOLINXCS MaTepHaIbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue TPOTPaMMBI, BBIACIEHHOE KYpCUOM, HE BXOIUT B MPOBEPKY TOCYAAPCTBEHHOW HMTOTOBOM
arrecraiuu (IT'UA).

Tema 1. Brnosnorus kak Hayka

CoBpemenHas Ouonorusi — KoMmIiekcHas Hayka. KpaTkas ucropus pazsutus Ouonoruu. buonorndeckue Hayku
%1 I/I3y‘—IaeMBIe UMHN HpO6HeMBI. qDYH)IaMeHTaJ'IBHI)Ie, HpI/IKJ'IaJIHI)Ie N IIOUCKOBEIC Hay’—IHI)Ie HCCIICAOBAHUS B
OHUOJIOTUU.

3HaueHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAay4yHOH KapTuHbl mupa. IIpodeccun,
CBsI3aHHBIE C Omosiorueil. 3HaueHne OMOJOTUH B MPAKTHYECKOW JACATEIHPHOCTH YETIOBEKA: MEIUIINHE, CEThCKOM
XO035MCTBE, IPOMBILIIICHHOCTH, OXPaHE IPUPOJBI.

JeMoHcTpauuun



[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseit, I'. Mennens, B. H.
Bepuanckwuii, U. I1. [TaBnos, . 1. Meunukos, H. U. BaBunos, H. B. Tumodees-Pecorcknii, [Ik. Yorcon, ®.
Kpuk, 1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKamuy, «CuctemMa OMOJOTUYECKUX HAYKY.
Tema 2. ’KuBble cuCTEMbI M UX U3yYeHHUE

KuBpie cHUCTEMBI Kak npeaMeT H3YyUCHUA ouonorun. CBOMCTBA JKUBBIX CHCTEM: CAUHCTBO XHUMHYCCKOI'O
coCTtaBa, HOHUCKPCETHOCTb W HOCJIOCTHOCTb, CJIOXHOCTL H VYIHOPAOJOYCHHOCTb CTPYKTYPbI, OTKPBITOCTD,
caMoopranu3sanus, CaMOBOCIIPOU3BEACHUEC, pa3aApaKUMOCTb, U3SMCHUYUBOCTh, POCT U Pa3BUTHUC.

YpOBHM OpraHu3alMy >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIMH,
MONYJIIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OroreorieHoTHIecKuil), onocdepusiid. [Ipomeccsl, mpoucxoasmue B
KUBBIX cucTeMax. OCHOBHBIE TpH3HAKU kUBOro. JKu3Hbp Kak ¢opma cyiiecTBoBaHus MaTtepuu. Haykw,
M3yYarolllre KUBbIE CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3ALINH.

N3ydyenue >xuBbIX cucteM. MeToasl Ouonormueckod Hayku. HaOmioneHue, u3MepeHHe, 3IKCHEPUMEHT,
cucreMatusanus, MeraaHanu3. [loHsTue o 3aBUCMMOM W He3aBUCHMMOW niepemMeHHoW. I[lnanupoBanue
skcriepumenTa. [loctanoBka u mpoBepka runores. Hynesas runotesa. [lonstre BeIOOpKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B 6uonoruueckux nanHbix. OlEHKa TOCTOBEPHOCTHU MONTYYECHHBIX pe3ynbTaToB. [IpHunHbl HCKaKEHHUS
pe3yJbTaToB KcnepuMeHTa. [[oHsATHE CTaTUCTUYECKOTO TECTA.

JlemoHcTpamuu

Ta6J'II/II_H>I 1 cxeMbl: «OCHOBHEIC IMPU3HAKHU KU3HWY, «buonoruueckue CHUCTCMBI», «CBoICTBA JXUBOU MaTCpun»,
«ypOBHI/I OopraHu3anun JKHUBOH IIpUpPOABI», «CTpOCHI/IC ’KMBOTHOM KIICTKN, «TkaHmn KHUBOTHBIX), «CucreMsl
OpraHoB YCJIOBECUYCCKOI'0O OpraHusmMa», ((EI/IOFGOI_ICHOB», ((EHOC(bCp&)), «MeToabl N3YUYCHUA JKHUBOH pupoabD?».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUH, H3MEPEHUN, IKCIIEPUMEHTOB.
[TpakTuueckas pabora «/crnonbp3oBaHue pa3INUHbIX METOJOB MPU U3YUYECHUH KUBBIX CHCTEMY.
Tema 3. BuoJsiorus KjieTrku

Knerka — cTpykTypHO-GyHKIIMOHaNbHAA eAUHUIA )KUBOro. VMcTtopus otkpeitus kietku. Padots P. I'yka, A.
JleBenryka. Knerounas teopus (T. [lIBann, M. lIneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHHUSI COBPEMEHHON
KJIETOYHOU TEOPHH.

MeTtoapl MOJNIEKYJISAPHONH W KJIETOYHOW OHMOJIOTMH: MHUKPOCKOMHS, XpomaTtorpadwus, 31eKTpodope3, METO]
MEYEHBIX aToMOB, JAu(QepeHunanbHoe LEeHTPUPYrupoBaHUe, KyJbTUBUPOBaHHE KIETOK. M3yueHue
Quxcuposannvix  K1emox. JNEKTpOHHass MHKpockonus. Kougokanvnas mukpockonus. BumanvHoe
(npudsicusHenHoe) usydenue Kiemox.

JlemoHCTpanuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHKpPOCKOIM», «VICTOpHsS pa3BUTHS METOAOB
MHUKPOCKOIIUM.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEePUAIbHBIX KJIETOK.



[Ipaktnueckass pabora «l3ydeHwe MeETOAOB KJIETOYHOW Ouosornu (Xpomartorpadus, 3JeKTpodopes,
muddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XuMUYecKuil cocTaB KJIeTKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIEMEHThl. Bosia 11 €€ pojb Kak pacTBOPHUTEI,
peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHHH KJIETKH, TEIUIOPETYIsSiuu. MuHepanabHble BeLIECTBa KIETKH, UX
Ouosorudeckas poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

OpraHnyeckune BelIeCTBa KIETKU. buomormdeckue momumepsl. beinku. AMHHOKHCIOTHBIH COCTaB OEJKOB.
CtpykTypsl OenkoBoi Monekynbl. [lepBuuHasi cTpykTypa Oenka, menTUIHAs CBs3b. BTOpW4YHAs, TpeTU4HAs,
4yeTBepTUYHAs CTPYKTYphl. J[leHarypamnus. CsoiictBa OenkoB. Kiaccudukanust OenkoB. buonormueckue
byakuun 6enkoB. /Ipuonsl.

VYrieBonbl. MoHOcaxapuibl, JUCAaXapuibl, OJMUTOCaxXapuibl M TModucaxapuapl. OOHmUH IUIaH CTPOCHUS U
(bU3UKO-XMMHYECKHE CBOICTBA yIieBoA0B. buonornueckue GyHKIIMHN YTIIE€BOIOB.

Jlurmuaer. M'aapodunsHo-THApPOdPOOHEIE cBOMcTBA. Kinaccubukarnus munuaos. Tpuraunepuabl, GocgoanIumib,
BOCKHM, cTepoujabl. buonornuyeckue ¢GyHkiuuu munuaoB. OOmue cBoiicTBa OWONIOTMYECKUX MeMmOpaH —
TEKY4YeCTh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorel. JHK u PHK. Crpoenne nyknenHoBbix kucior. Hykmeorunabsl. IIpunnun
koMmruiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnupanb. MecToHaxoxaeHue M
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyiae AT®. buonornuyeckue ¢pynkuuu ATO.
BoccraHoBneHHbIE TNEPEHOCUMKH, HMX (QYHKIUM B KiIeTke. /[[pyeue mykneosuompugocpamor (HTD).
CexsenupoBanue JIHK. Memoowi eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouonorus: OMOXMMHUYECKHE M OMO(pU3NYECKHe HCCIEOBaHMs COCTaBa M IMPOCTPAHCTBEHHOU
CTPYKTYpbl OuOMoOJNeKyl. Moodenupoganue cmpykmypol u QYHKYUu OUOMONEKYI U UX KOMNJIEKCOB.
Komnvromepuwiil Ouzaiin u opeanuyeckuii cunmes 6UOMONEKYIL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu
[Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

HI/IanaMMBII «Pacnpeﬂ;eneHHe XUMHUYECKHX DJIEMEHTOB B HEKHBOM IpUpoOaCH, «PacnpeneneHHe XUMHUYCCKUX
3JIEMEHTOB B KHUBOU MPHUPOJIE».

Tabmuuel u cxemsl: «llepuoanueckas TabmuIa XMMHUYECKUX 3JIEMEHTOB», «CTPOEHHE MOJEKYJbl BOJABI»,
«BemectBa B cocraBe opraHuzMoBy», «CTpoeHne MoieKyibl Oenka», «CTpyKTypbl OEIKOBOH MOJIEKYJIBI»,
«CtpoeHne MoJeKyn yriaeBoJoB», «CTpoeHue MouieKysl JunuaoBy, «HykinenHoBble KucinoTs», «CTpoeHue
MoJieKyisl ATO».

O6opynoBaHue: XUMUYECKasl TOCya U 000pYyJOBaHHE.
Jlaboparophnast pabota «O0HapyKeHHEe OSITKOB C TOMOIIHI0 KAYSECTBEHHBIX PEaKITHiI.

Jlaboparopnas pabora «MccrnemoBaHuE HYKIEHHOBBIX KHCIOT, BBIACICHHBIX U3 KIETOK Pa3IMYHBIX
OpPraHU3MOB.



Tema 5. Ctpoenue 1 QyHKUUM KJICTKHU
Tunsl KJI€TOK: dyKapuoTHUecKas U pokapuoTuyeckas. CTpykTypHO-(yHKIHOHAbHbIE 00pa30BaHuUs KJIETKH.

Crtpoenne mnpokapuoTHUecKoi kKieTku. Kierounas crtenka Oakrepuid u apxedl. OCOOEHHOCTH CTpPOCHUS
reTepoTpopHOI 1 aBTOTPO(HON NPOKAPUOTUYECKHUX KJIETOK. MeCTO U pojib IPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (yHKIMOHHPOBAHUE JYKapHOTHUeCKOW KieTkd. [lnasmarmueckas meMmOpaHa (TazmManeMma).
CrpykTypa 1ia3MaTuieckoil MemOpanbl. TpaHCIOPT BemecTB 4epe3 MIa3MaTudecKylo MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€nnas muddysus), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA aKTUBHBIH TPaHCIOPT).
[Tonynponunaemocts MemOpanbl. Pabora HaTpuii-kanueBOro Hacoca. DHAONMUTO3: MHHOLUTO3, (Paromuros.
Ok3o1uTo3. Kiterounas crenka. CTpykTypa U GyHKIIMH KJIETOYHON CTEHKU PacTeHUH, TpUOOB.

Huronna3zma. Iluto3omb. Ilutockener. JIBmkeHnue murToruiasmbel. OpraHouasl KieTku. OgHOMEMOpaHHBIS
opraHoufipl KJIeTKH: sHaomnazmarudeckas cetb (OIIC), ammapar ['onbIku, JHU30COMBI, UX CTPOCHHE H
¢byakuu. B3auMocBsa3b 0oIHOMEMOpaHHBIX OpraHousIoB KieTkd. CTpoeHHe TpaHyIspPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos 6 II1C. Cunte3 pacTBOpuMbIX 0enkoB. CUHTE3 KIETOYHBIX MeMOpaH. [ mankuii
(arpaHyisIpHBIN)  SHIOMIA3MaTUYeCKUil  petukymnyM. CekperopHas (QyHKmus —ammapata [ OJIbIKH.
Moougurayus 6erxos 6 annapame Ionvoocu. Copmuposka benxos 6 annapame [onvoocu. Tpancmopt
BEILECTB B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kinerounsrii cok. Typrop.

[TosryaBTOHOMHBIC OPTraHOM Bl KJICTKU: MUTOXOHAPHUH, TUTACTUABL. [Ipoucxodicoenie MumoxoHopuil u niacmuo.
Cumbuocenez (K.C. Mepeoxckosckuu, JI. Mapeynuc). Ctpoenne W (QYHKIUM MHTOXOHAPUHA M TUTACTH]L.
[lepBuduHbIC, BTOPUYHBIE W CIOXKHBIC IUIACTUABI (POTOCHHTE3UPYIOIIMX JYKApPHOT. XJIOPOILIACTEHI,
XPOMOILIACTBI, TEUKOIUIACTHI BBICIINX PACTCHUH.

HememOpannbie opranouas! kietku CtpoeHue M (pyHKIHH HEMEMOpPAaHHBIX OPraHOMAOB KJIETKU. PHOOCOMBI.
IIpomeosrcymounvie punramenmol. MukpopunaMeHTsl. Akmunogvie Muxkpoguiamenmoi. MBIIEUHbIE KIETKH.
Axmunogvle KoMnoHeHmyl Hemblueunblx kiemok. MukpoTpyoouku. Kierounstii nentp. CTpoeHue u IBUKEHHE
KTYTUKOB M pecHHuYeK. MukporpyOouku 1uromasMel. LlenTpuons. benku, accoyuuposanmvie c
MuKpoghunamenmamu u muxpompyoouxkamu. Momopnule 6enxu.

Snpo. O6on0uka sapa, XpOMAaTUH, KapHOIUIa3Ma, SAPBIIIKHA, UX CTPOCHHE U (YHKUUHU. SINepHbIi OenKOBbIHA
maTtpukc. IlpocTpaHcTBeHHOE pacrojiokeHHEe XpoMOCcOM B MHTepdasHoM sape.  yxpomamun u
eemepoxpomamun. benku XpoMmaTuHa — TUCTOHBL. Jlunamuka sadepHou obonouxku 6 mumo3se. SfoepHbiii
MpaHcnopm.

Knerounbsie BrimtoueHus. CpaBHUTENbHAS XapaKTEpUCTHKA KJIETOK JYKapHOT (pacTUTEIbHOHM, >KHBOTHOM,
rpuOHOIN).

JleMoHCTpanuu
[Toptpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuuer 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KIEeTKH», «CTpoeHue XUBOTHOM KieTKn», «CTpoeHue
pacTUTENBHOMN KIETKN», «CTPOCHUE MUTOXOHIAPUNY, «Aapo», «CTpoeHrne MpOKapuOTHYECKON KIETKH.

OOopynoBaHHe: CBETOBOW MUKPOCKOI, MUKPOIIPETIapaThl PACTUTEILHBIX, dKUBOTHBIX KJIETOK, MUKPOTIpENapaThl
OaKTepUaTbHBIX KIIETOK.

JlaGopatopHnas pabota «3yueHne CTpoeHUs KIETOK Pa3IHUHBIX OPTaHU3MOB.

[TpakTruyeckas padora «/3ydeHue cBOMCTB KJIETOYHON MEMOpaHbI».



Jlaboparopnas padota «ccienoBanne 1Ia3Moin3a 1 IeTIa3MoIn3a B pACTUTEIBHBIX KICTKaX).
[TpakTrueckas padboTa «/3yueHne NBUKEHUS IUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX).
Tema 6. O0MeH BelecTB M NpeBpaLlieHHe JHEPTUH B KJIeTKe

AcCCUMMIIAIIMS U AUCCUMHJISIIUS — JIBE CTOPOHBI Meraboim3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U
rerepoTpodHbIil. YuacTue KHCIOpoJa B OOMEHHBIX Ipoleccax. JHEpreTudeckoe oOecreueHue KIICTKH:
npeBpamieHrne AT® B oOMeHHBIX mporeccax. epMeHTAaTUBHBIN XapaKTep Peakifii KIETOYHOTO METaboIM3Ma.
depMeHTBI, WX CTPOCHHME, CBOHCTBAa W MexaHu3M jAcicTBus. KodepmeHntbl. Otinnuus ¢GEepMEHTOB OT
HEOPraHMYeCKUX KaTanu3aropoB. benku-akTuBaTtoppl U OENKU-MHIMOUTOPHL. 3aBHCHUMOCTb CKOPOCTH
(epMEHTATUBHBIX peaKkLi OT pa3InYHbIX (HaKTOPOB.

[lepBuYHBIII CHUHTE3 OpPraHUYECKUX BEIIECTB B KIETKE. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y obaxkmeputi. Ceemocobuparowjue nuemMeHmvl U NUSMEHMbl PEakyuoHHo2o yenmpa. Poib
XJIOPOILIAcTOB B Tporecce porocuuTeza. CBeToBas U TeMHoBas (a3pl. Pomoovixanue, Ca., C4- u CAM-munsi
¢omocunmesa. IlponykTuBHOCTh (OTOCHUHTE3a. BnusHue pa3ianuHbX (aKTOPOB Ha CKOPOCTh (POTOCHUHTE3A.
3navyenne GOTOCUHTESA.

XeMocunTte3. PaznooOpasue opraHu3MOB-XeMOCHHTETHKOB: HUTPUDULIUPYIOLTHE OaKTepuH, KeIe300aKTepuH,
cepobakTepuu, BOJIOPOAHbIE OaKTepuu. 3HAaUeHUE XEMOCHHTE3a.

AHaf)p06HbIe OpraHnu3MBbIl. Bungsl 6pO)KeHI/I$I. HpO,Hy'KTBI 6pO)KCHI/I$I U HUX HCIOJIB30BAHUEC YCIOBCKOM.
AHaf)p06HbIe MHUKPOOPraHHU3MbI KaK 00BEKTHI OMOTEXHOJIOTHU U B036YI[I/ITCJ'II/I 0oe3HEN.

A3pO6HHe OpTraHHU3MBI. OTarmesl OHEPTCTUYICCKOTO oOMeHa. IlogroToBuTenpHBI ATam. I nukomu3 —
6CCKI/ICJ'IOPOI[HO€ paciCIICHUE I'NTFOKO3bI.

buonoruyeckoe OKHCIIEHHE, WIHM KJIETOYHOE JAbIXaHUe. Poib MHTOXOHIpHI B mpoleccax OHOIOTHYECKOro
okucnenus. [ukmnueckue peakuuu. OkuciaurenbHoe GpochopunupoBanue. Jnepaus MemMoOpanHo2o epaouenma
npomonog. Cunmes AT®: paboma npomonnoi ATP-cunmaszwvl. llpeumymiectBa a’3poOHOro MyTH OoOMeHa
BEIIECTB Mepe aHa3pOOHBIM. DPPEKTUBHOCTh IHEPreTUUECKOT0 OOMEHA.

JleMoHCTpanuu

[optpersr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Murtuenn, I'. A.
3aBap3uH.

Tabmumpt u cxembl: «POTOCUHTE3Y», «IHEPreTHUECKU 00MeH», «brnocunTes Oenkay, «CtpoeHue hepMeHTay,
«XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYJIOBaHWE JMJII TMPUTOTOBIICHUS TOCTOSHHBIX W BPEMEHHBIX
MHUKPOIIPENapaToB.

Jlaboparopnas pabora «M3yyeHue KaTalUTHYECKOH aKTHMBHOCTU (EepMEHTOB (Ha HpHUMepe aMuia3bl WIH
KaTasasbl)».

Jlaboparopnas pabota «M3yueHne GpepMEHTATUBHOTO pacUICIIEHUS] MEPOKCHIA BOJIOPOAA B PACTUTENbHBIX U
KUBOTHBIX KIJIETKaX.

Jlabopartophnast pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

Jlaboparopnas pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JABIXAHUS.



Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [I[pyuHIMI KOMITJIEMEHTAPHOCTH B PEAKIUSAX MaTpUYHOTO CHUHTEe3a. Peanuzarnus
HacJeACTBEHHON nH(popMaluu. ['eHeTuuecknii Ko, ero cBorcTBa. TpaHckpunius — MmaTpuaHblid cuHTe3 PHK.
[IpuHIMIBI TPAHCKPUIILIUU: KOMIUIEMEHTAapHOCThb, AHTHMNAPaUIeIbHOCTh, aCUMMETpUuHOCTh. Co3pegaHue
mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyiowue PHK.

Tpancnsauus u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OuocunTesze Oenka. YciaoBusi OMOCHHTE3a OelKa.
KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka.

Cogpemennvie npedcmagnenus o cmpoenuu 2enog. Opranuzaius reHoMa y MpoKapuoT U 3ykapuot. Perynsuus
AKTUBHOCTH TE€HOB y MpokapuoT. ['mmore3za omepona (P. XKakob, XK. Mano). Monekyraprvie mexauusmol
9Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2eHog. Perymsiusi oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHblil roMeocTas.

Bupycbl — HekneTounble (OpMBI KU3HU U 00MuratHeie mapasutbl. CTpOEHUE TMPOCTHIX U CIOXKHBIX BUPYCOB,
peTpoBupycoB, O6akrepuodaroB. JKusnennsiti yuxn JHK-coodepocawux eupycos, PHK-codepocawux supycos,
baxmepuogacos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasda.

Bupycubie 3a0oneBanus denoBeka, xuBOTHbIX, pactenuil. CIIN, COVID-19, counanbHble 1 MEIUIIMHCKUE
poOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz bonvuux maccusos («bigdata») cmpykmypHuix OuonOcUHECKUX
OoanHvix. Hanomexnonozuu 6 buonoeuu u meouyure. Ilpoepammupyemvie ¢hynxyuu 6enxos. Cnocobwi docmasku
JleKkapcms.

JleMoHCTpanuu

IToprpetsr: H. K. Konsuos, /1. Y. iBaHOBCKUIA.

Tabnuue! u cxembl: «buocunTes 6enka», «'eHeTndyeckuil kony», «Bupycel», «baktepruodaruy.
[TpakTuueckas padota «Co3qanne MOICIIA BUPYCay.

Tema 8. JKnsHeHHDBIH MUKJ KJIETKH

Knerounsrii nuki, ero nepuoas! u perymsimus. Marepdaza u Mmuto3. OcOOEHHOCTH MPOIECCOB, TPOTEKAIONIUX B
untepdaze. [logroroBka kietku K AeneHuto. IlpecuHTeTHUeCKHid (MOCTMUTOTHYECKUN), CUHTETUYECKUI H
MMOCTCUHTETUYECKHH (MPEMUTOTHYECKHIA) IEpUOIbI HHTEP(A3HI.

Matpuunelii  cunte3 JHK — perumkanusa. [lpunnunser  pemmukannn  JIHK:  kommuieMeHTapHOCTS,
IIOJIYyKOHCEPBAaTUBHBIN CUHTE3, aHTUNapaienbHocTh. Mexannsm permukannu JJHK. Xpomocomsl. Ctpoenue
xpomocoMm. Ternomeps! u TenoMepasa. XpoMOCOMHBIN HAOOP KIETKH — KapUOTHI. JIUIUTOMAHBINA M TarTONTHBINA
Habopsl XxpomMocoM. ['oMonoruuHbeie XpoMocoMBI. [10710BBIE XPOMOCOMBI.

HCHCHI/IC KIJIICTKH — MHUTO3. CTaI(I/II/I MHUTO3a U IPOUCXOAANIUC B HUX MPOUCCCHI. Tunel MuTO3A. KapI/IOKI/IHCS n
UTOKHHE3. brojiornueckoe 3HaueHNE MUTO3A.

Perynsauus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMMupyemast kKiieTouHas TuOelb — aromnros.

Kierounoe sapo, XpoMOCOMBI, (PyHKIIMOHANBHAS TeHOMUKA. Mexanuzmul npoaughepayuu, ouggepenyuposxu,
cmapenuss u eubenu kiemok. «L{ugposas knemrxay — oOuoungopmamuveckue mooenu @GYHKYUOHUPOBAHUS
KemKU.



JeMoHcTpauuun

Tabnuup! u cxembl: «KU3HEHHBINA UK KICTKHY, «MuTO3», «CTpoeHune xpomocomy, «Permmukarus JTHK».
O6opynoBaH#e: CBETOBOW MUKPOCKOI, MUKpoOTpenaparhl: «MHUTO3 B KIIETKaX KOPEIIKa JTyKay.
Jlaboparopnas padota «/3y4eHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopuass pabora «HaOmogeHme wmmHTO3a B KIETKAX KOHYHMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpEenaparax)».

Tema 9. Ctpoenue n GyHKIUM OPraHU3MOB
buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHbIE OPraHU3MBI.

OCoOEHHOCTH ~ CTPOCHHS ¥ JKM3HEICSATEIHbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum, apxew,
OJTHOKJIETOYHbIE I'PUObI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrue NpoTUCThl. KoloHHanbHbIE OpraHu3MBI.

B3aumocBsi3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHU, OpraHbl U cucTteMbl opraHoB. OpraHusm Kak
eaunoe nenoe. ['omeocras.

Tkanu pactenuil. TUIBI pacTHTENBHBIX TKAaHEW: OOpa3oBaTeibHas, TMOKPOBHAs, MPOBOJSIINAS, OCHOBHAS,
Mexanudeckasi. OcoOeHHOCTH cTpoeHHs, GYHKIUN 1 PACITIOIOKEHHS TKaHEH B OpraHax pacTeHU.

TkaHu >KMBOTHBIX M YENOBEKA. THUIBI JKMBOTHBIX TKAaHEW: 3MUTEIMAIbHAS, COCIUHUTENbHAS, MbIIICYHAs,
HepBHas. OCOOCHHOCTH CTPOCHUs, QYHKITUI U PACIIOIOKEHUS TKAaHEH B OpraHax XKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M TeHEpaTUBHbIE OpraHbl pacTeHM. OpraHbl U CHUCTEMbl OPraHOB JKMBOTHBIX H
yenoBeka. OyHKIMU OpraHoB ¥ CUCTEM OpPIraHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX KHUBOTHBIX.
HapyxHbliii u BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COETUHEHUS KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHHW3MOB: aMEOOMJIHOE, KT'YTUKOBOE, PECHUYHOE.
JIBU>KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MBI M HACTHM. J[BHYKEHHME MHOTOKJIETOYHBIX YXUBOTHBIX H
yesioBeKa: MpllieyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue oprannsmos. [lornomuenue Boabl, YIJIEKUCIOTO ra3a i MUHEPAJIbHBIX BELECTB pacTeHusAMU. [lutanue
KUBOTHBIX. BHYTpHUIIONIOCTHOE W BHYTPUKJIETOUHOE MHIleBapeHue. [luTaHue mNO3BOHOYHBIX JKHUBOTHBIX.
OTtnensl nunieBapuTeNbHOro TpakTa. [lueBapurenbHble jxene3bl. [IueBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuid. [Ipixanue >XUBOTHBIX. Jn¢¢y3us ra3oB uepe3 MOBEPXHOCTb
kinetkd. KokHoe npixanue. J[IpixaTenbHas mnoBepxHocTh. JKabGepHoe u j€rouHoe JapixaHue. JlpixaHue
ITO3BOHOYHBIX JKMUBOTHBIX WM YEJIOBEKA. OBOJIONMOHHOE YCIOXXHEHUE CTPOEHUs JIETKHX IO3BOHOYHBIX
KUBOTHBIX. J[pIXarenpHas cucTemMa 4esnoBeka. MexXaHW3M BEHTWIALMM JIETKMX Yy NTHI] U MJIIEKOIUTAIOIIHX.
Perynsmus apixanus. JlpixarenbHble 00bEMBI.

TpancnopT BemIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI PACTEHHMM. TpaHCIOPT BEIIECTB Yy KUBOTHBIX.
KposeHocHas cucrema u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum KpoBooOpamieHHs. OBOJIIOLHMOHHBIE YCIOXHEHHS CTPOEHUS
KPOBEHOCHO CHCTEMBbI T03BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ peryssmus.

Brinenenne y oprann3moB. Beinenenue y pacteHuid. Beigenenue y KMBOTHBIX. COKpAaTHTEIbHBIE BAKYOJIH.
Opranbl BeigeneHus. OuibTpanusi, CeKperuss ¥ OOpaTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThI OpPraHoB



BblenieHUs. CBS3b MOJIOCTH Tela ¢ KPOBEHOCHOW U BBIJICIUTEIHHON cucTeMaMmu. Boiaenenue y mo3BOHOYHBIX
KHUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u pyHkuronupoBanue Heppona. O6pazoBaHre MOUYH y YeIIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbel OakTepuil U LHUCTHI MPOCTEHIIUX.
3anuTa y MHOTOKJIETOUYHBIX pacTeHuil. Kytukyna. CpeacTBa MaCCUBHOM U XMMUYECKOU 31U Thl. @UTOHIINIBI.

3amuTa y MHOTOKJIETOUHBIX XUBOTHBIX. [IOKpOBBI M MX MPOW3BOJHBIC. 3alUTa OpraHu3Ma OT Oose3HEil.
NmvmyHHas cuctema uenoBeka. KieTOUHBI M rymMoOpaidbHBIE MMMYHUTET. BpoXAEHHBIN W MpuoOpeTEHHBIN
cnenududeckuii UMMyHHUTET. Teopus KiIoHaIbHO-celekTuBHOTO uMMyHuTeTa (I1. Dpnux, @. M. bepner, C.
Tonerapa). BocnanurenbHbie OTBETH Opranu3MoB. Posib BpOXAEHHOTO MMMYHUTETA B Pa3BUTHUU CHUCTEMHBIX
3a00JIeBaHUN.

PasnpaxxumocTs M perysauus y OopraHu3MmoB. Pa3npakMMOCTh y OJHOKJIETOYHBIX OPIaHHU3MOB. TaKCHCHI.
PasgpakumocTs U peryisnus y pacteHuid. POCTOBBIE BellleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u peduieKTopHasi peryisuus y *KUBOTHbIX. HepBHas cuctema u e€ oTAelnbl. DBOJIIOIUOHHOE
YCIIO’)KHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Y KUBOTHBIX. OT/ENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX.
Pednexc u pednexropnas ayra. besycioBHbie U yCIIOBHBIE pedIIeKCHI.

['ymopasibHast peryisius ¥ SHIOKPHHHAS CUCTEMa )KUBOTHBIX U 4esoBeka. JKene3bl SHAOKPUHHON CHCTEMbI U
uX TOpMOHBI. JleiicTBue TOpMOHOB. B3amMocCBs3p HEpBHOW M SHAOKPUHHOH cucreM. [wmmoramamo-
runogu3apHasi CHCTEMA.

JlemoHcTpamuu
[Toptper: U. I1. [TaBnos.

Tabmumplt u  cxeMbl: «OIHOKIETOYHBIC BOJOPOCHH», «MHOTOKIETOUHbIE Bojopocin», «bakrepuny,
«[Ipocreiimmey», «Opranbpl 1BETKOBBIX pacTeHMi?», «CHCTEMbl OpPraHoOB MO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pactenuii», «KopHeBble cucrteMbl», «CTpoeHHE CTEOIsI»,
«CTpoeHne JUCTOBOM MIACTHHKNY, « TKaHU KUBOTHBIX», «CKkeneT uenoBekay, «lluieBapurenpHas cucTeMay,
«KpoBenocHas cucrema», «/lpixatenbHas cucteman, «HepBHas cuctemay», «Koxka», «MplliedHas cucTeMa,
«BeimenurenpHas  cucremay, «OHIOKpUHHAs  cuctemay, «CTpoeHue  MbIIIe», «MMmyHHuTeTY,
«KummeunomnonoctHeie», «CxemMa TMUTaHUS pacTeHUiD», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruaps», «CtpoeHue miaHapun», «BHyTpeHHee cTpoeHHue JAO0XKIAEBOTO 4YepBsi», «HepBHas cucrema
peiO», «HepBHas cucrtema nsrymkn», «HepBHas cuctema mpecMmblkaromuxcs», «HepBHas cucrtema mTHID,
«HepBHas cucrema MiIeKoNUTaOMUX», «HepBHas cuctema yenoBekay, «Pedmaexcey.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl OAHOKJIETOYHBIX OPraHW3MOB, MHUKpPOIpenapaThl
TKaHeW, pPAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKHX, JXUBbIE 3K3EMIUISIPbl KOMHATHBIX
pacTeHui, repbapuy pacTeHU pPa3HBIX OTJENIOB, BIAXKHBIE INperaparbl KUBOTHBIX, CKEJIEThl MO3BOHOUYHBIX,
KOJIJICKIIMM OECITO3BOHOYHBIX >KUBOTHBIX, CKEJIET YeIOBeKa, 000pyI0BaHHUE IJIsl JEMOHCTpAIlMM TOYBEHHOTO U
BO3AYIIHOTO TMTAaHUS PACTeHUH, pacllelUleHus KpaxMana u OenkoB mojJ JAelcTBHEM (DepMEeHTOB,
o0OpyZ0BaHUE JJs1 JIEMOHCTPALMU OIBITOB 10 H3MEPEHHUIO KHU3HEHHOM EMKOCTH JETKMX, MEXaHH3Ma
JIbIXaTeNbHBIX ABM)KEHUN, MOJIENIN TOJIOBHOTO MO3Ta Pa3IMUHbIX KUBOTHBIX.

JlaGopatopHnas pabota «3yueHne TKaHel pacTeHuil».
Jlaboparopnas padota «/3ydueHre TKaHel 5KUBOTHBIX ).

JlaGopatopHnast pabota «/3yueHre OpraHoB IIBETKOBOTO PACTEHHSI.



Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

dopMBI pa3MHOXKEHHS OpPraHU3MOB: Oecrionoe (BKIIOYas BETeTaTMBHOE) W ToJIoBoe. Bumel Oecrionoro
Pa3MHOXKCHUS: IOYKOBAHUE, CIIOPYJISIHS, (hparMeHTaIus, KIIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, wiau ramersl. Meiio3. Ctaguu meiio3a. IloBegenue xpomocom B
Meiio3e. Kpoccunrosep. buonornueckuid cMmbICll Mei03a W IMOJOBOro mpouecca. Meilo3 U ero Mecro B
YKU3HCHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. l'ametoreHe3d y >KUBOTHBIX. llonoBble xene3bl. OOpa3oBaHUE M pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHes. CTpoeHue MOJ0BBIX KIETOK.

OmnonoTBOopeHue u  AMOPHOHANBHOE pa3BUTHE JKMBOTHBIX. CrOCOOBI OIUIOAOTBOPEHHS: HApPYXKHOE,
BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHUOJIOTHS — HayKa O Pa3BUTUH OPraHU3MOB.
Mopdghocenez — oona uz enaeuwvix npobarem smopuonocuu. Konyenyus mopghocenos u mooenu mopgozenesda.
Cragunm  sMOpuoreHesa JKMBOTHBIX (Ha mnpumepe Jsarymku). JpobGnenwe. Tumsl  npoOnenwus.
Jlemepmunuposannoe u Hedepmunuposanuoe opoodnenue. bracmyna, muner 6nacmyn. OcobeHHOCTH TPOOIICHUS
MJICKOTUTAIOMINX. 3apOJBIIIEBbIE JUCTKH (TacTpyisiius). 3akiajka OpraHOB M TKaHEW W3 3apOJbIIIEBHIX
JTUCTKOB. B3anMHoe BiMsHHE YacTell pPa3BUBAIOIIErOCS 3apojibliiia (IMOpHOHANbHAS WHAYKLHUSA). 3akiaaka
IUIaHA CTPOSHUS JKMBOTHOTO KakK pe3yabTaT HEpPapXUYeCKUX B3aMMOACHCTBHI T'eHOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3THYHBIX (PAKTOPOB OKPYKAIOMIEH CPEIBI.

Poct u pasButue xuBoTHbIX. I[locTaomOpuonaneHelii nepuof. Ilpsmoe u Henpsimoe pasButue. PasButue c
MeTamMop(ho30M y OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. buHoornyeckoe 3Ha4eHHE NPSIMOTrO U
HEIPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoJe. TUIbl pocTa KUBOTHBIX. DAKTOPBI pEryssluM pocTa
KUBOTHBIX M uenoBeka. CTaguu MOCTAIMOPHOHAIBHOIO PAa3BUTHS Y JKUBOTHBIX M desoBeka. [lepuopsl
OHTOTreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoxenue u pasButHe pacreHuil. ['amerodputr u crnopoput. Meio3 B JKU3HEHHOM LHUKJIE PacTEHHI.
OO6pazoBanue cmop B Tmpoiecce Menosa. [amertorene3 y pacrenuil. OIIOJOTBOPEHHE U pPa3BUTHE
pacTUTENIbHBIX OpPraHu3MoOB. /[BOIiHOE OIIOAOTBOpPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHEe M pa3BUTHE
CEMEHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.
JlemoHCTpannu
[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmumel 1 cxembl: «BereratuBHOE pa3sMHOXKeHHE», « UMbl Oecrosioro pasMHOXKEHUs», «Pa3sMHOXKEHHE
XJIaMUIOMOHabl», «Pa3MHOXkeHue HBIUIeHb», «Pa3MHOXeHHe ruapbl», «Meho3y», «XpoMOCOMBIY,
«I"ameTorene3», «CTpoeHHe SULEKIETKH U criepMaro3onga», «OCHOBHBIE CTaIUM OHTOreHe3a», «lIpsmMoe u
HEMpsiMoe pas3BUTHE», «Pa3zBuTHe Malckoro xykay», «Pa3Butue capanum», «Pa3zpurne narymkw», «/[BoiHOoe
OTUIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHMit», «CTpoeHHe CEeMsSH OTHOJOIBHBIX W JBYIOJBHBIX PACTECHUI»,
«OKM3HEHHBI LMK MOPCKOW KamycTbl», «OKW3HEHHBIM IMKI MXay, «KU3HEHHBIM LUK MHanoOpOTHUKAY,
«KH3HCHHBIA ITUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIpENnapaThl SIMIEKIETOK U CIIEPMaTO30MI0B, Moaelnb «L{ukm
Pa3BUTHUS JISATYILIKI.



Jlaboparopnas padota «M3ydeHrne cTpOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEaparaxy.
[pakTrueckas paboTa «BbIsiBICHHE MPHU3HAKOB CXOJICTBA 3aPO/IbIIIICH TO3BOHOYHBIX )KUBOTHBIX ).
Jlaboparopnas pabota «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH H H3MEHYMBOCTH OPraHM3MOB

HcTopus cTaHOBICHUS U Pa3BUTHUSA FeHETUKU Kak Hayku. Paborer I'. Mennens, I'. ne ®@pusa, T. Moprauna. Ponp
OTEUYECTBCHHBIX YUEHBIX B pa3Butuu reneruku. Paboter H. K. Konbnosa, H. U. BaBunosa, A. H. benosepckoro,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TE€HETHMYECKHME TIOHATUS U CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, QJUJICJIbHBIE TEHBI,
aNbTEPHATUBHBIE TNPU3HAKW, JOMUHAHTHBIA M PEUECCHUBHBIA NPU3HAK, TOMO3UIOTa, FETEPO3UTOTa, YUCTas
TUHUS, THOPUABI, TeHOTHN, (heHOoTHI. OCHOBHBIC METOJbI TCHETUKH: THOPHIOJIOTHYSCKHUN, [TUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKH.

JlemoHCTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benosepckuii, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIMBAHUSI.
JlaGopatopHnas pabota «JIpo3o¢uina kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnenss — 3akoH eAMHOOOpa3us THOPUAOB IEPBOTO
nokosieHus. [lpaBuwino poMuHupoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacCIICIUIEHUS TMPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpelMBaHus. [ MmoTe3a 4ucToThl raMer.

AHanuzupyroliee ckpemuBanue. [[poMexyTOUHbI XapakTep HaclieloBaHUA. PaciueruieHne NMpUu3HaKoB MpPH
HEMOJHOM JIOMHUHUPOBAHUH.

JurnbpunHoe ckpeuuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHCHMOIO HACJEIOBAaHUS IMPHU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPELUBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHOe Hacle0BaHUE T€HOB, HapyllleHHe
CLIETVIEHUSI MEXly TeHaMU. XPOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHW3M OIPEAECICHUST ToJia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIli W rereporaMeTHbId TOJd. ['eHeTHueckas CTpPyKTypa MOJIOBBIX XpoMocoM. HacnemoBaHue
MPU3HAKOB, CIEIJICHHBIX C TTOJIOM.

l'enoTun kak wenoctHas cucrema. l[lneioTponusi — MHOXKECTBEHHOE JEHCTBUME TeHa. MHOXKECTBEHHBIN
ajutenusM. Bzanmoneiictere HeauielnbHbIX TeHOB. KoMmmiemenTapHocTh. Onncras. [lonmumepust.

['eneTruecKuii KOHTPOIb Pa3BUTHSI PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TaKkKe (PU3MOIIOTUUECKUX MPOIIECCOB,
NOBEJCHUsI W  KOTHUTUBHBIX  (QyHKUuH. ['eHeTHMueckue MeXaHHM3Mbl CHMOMOTEHE3a, MEXaHU3MBI
B3aUMOJICHCTBUSl «XO3SIMH — MAapa3suT» M «XO35MH — MHUKpoOMOM». ['eHeTMueckue acmekThl KOHTPOJIS M
W3MEHEHMsI HaclIeICTBEHHON MH(OpMaIK B OKOJIEHUAX KJIETOK U OPraHU3MOB.

JeMoHcTpauuun



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

Tabmuubl 1 cxemsl: «llepBolif 1 BTOpOM 3aKOHBI MeHnens», «Tpetuit 3akoH MeHaens», «AHaIu3upyoIIee
ckpemuBanue», «Hemnomnoe nomuHupoBaHuey», «CLEMJICHHOE HaclelOBAaHUE MPHU3HAKOB Y APO30(QHUIB),
«['eneruka nona», «Kapuorun uenosekay, «Kapuotun npozopuis», «Kapuotun ntuisl», «MHOKECTBEHHBIN
ateIn3My, «B3anMoIeiCTBHIE TEHOBY.

OOopysoBaHue: MOJENb Ui JEMOHCTPAlMU 3aKOHOB €AMHOOOpa3Hs THOPHIOB IMEPBOrO IMOKOJICHHS |
paciieruieHiss MPU3HAKOB, MOJENb U JEMOHCTPAIMU 3aKOHAa HE3aBHCHUMOTO HACJCIOBaHHs MPU3HAKOB,
MOJIEJIb IS IEMOHCTPAIMK CLEIUICHHOTO HACJIC0BAaHUS MPU3HAKOB, CBETOBOW MHUKPOCKOI, MHUKPOIIPENapar:
«pozodumnar.

[IpakTnueckas pabota «M3ydeHue pe3yibTaToOB MOHOTUOPUTHOTO CKPELIUBAHUS Y APO30OPIIIBIY.
[IpakTuueckas pabota «M3ydeHne pe3ynbTaToB IUTHOPUAHOTO CKPEIIUBAHUSA Y IPO30(DUIIBI».
Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHoTHIa W cpeabl npH  GOpMHpPOBaHUHM  (QeHOTHNA. 3MEHUMBOCTH TPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE IPU3HAKKU. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukanrnoHHass ©3MEHYHBOCTh. Posb cpenbl B hopmMupoBaHuy MOIUGUKATMOHHON n3MeHYnBOCcTH. Hopma
peakuuu npu3Haka. Bapuanumonusli psx  u BapuanuonHas kpuBas (B. HMoranncen). CBoiicTBa
MOJTU(UKATMOHHONW N3MEHUYUBOCTH.

T'emoTunmyeckass W3MEHYMBOCTH. CBOWMCTBA TE€HOTHIIMYECKOW W3MEHYMBOCTH. BHIBI T'€HOTHIINYECKOU
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KoMOunatuBHast ©3MEHUMBOCTh. Mel03 U MOJIOBOM MPOLECC — OCHOBAa KOMOMHATUBHOW M3MEHUMBOCTH. Poib
KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOT0 pa3HOO0pa3us B Mpejesiax OJHOro BUA.

MYTaIII/IOHHaﬂ U3MCHYNBOCTB. BI/II[I)I MYTaHHfIZ TCHHBIC, XPOMOCOMHBIC, TI'€CHOMHBLIC. CroHTaHHble H
HHAYOUPOBAHHBIC MYyTalluH. Hz[eprle " NUTOIUIa3MAaTUYCCKUC MYyTalluu. CoMaTHYEeCKHE U MOJIOBBIE MyTalnuu.
HpI/I‘-II/IHI)I BO3HUKHOBCHUSA MyTaHHﬁ. MYTal"eHI)I N HX BJIIMIAHUC Ha OpPraHU3MBbI. 3aKOHOMepHOCTI/I
MYTalMOHHOTO Tpoliecca. 3aKOH FOMOJIOTMUECKHUX PsIoB B HaciencTBeHHoM usmeHunBoctd (H.W. BaBuinos).
BuesaepHast U3MEHYUBOCTD U HACIEACTBEHHOCTD.

Onueenemuka u ONUCEHOMUKA, pPOJIb InuceHemu4ecCKux gbakmopoe 6 HACNe008aHuu U UMEHYUBOCHU
(j)euomunuuecmtx NPU3HAKOE y OPpcaHu3mMos.

JlemoHCTpannu
[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Ta6J'II/II_U:I U cxeMbl: «Bumsl U3MCHYHBOCTH», «MO,Z[I/I(I)I/IKaI_II/IOHHaH U3MCHYHBOCTDH, «KoMmOnHaTuBHas
U3MCHYHBOCTDH, ((Meﬁ03)), ((OHHOI[OTBOpCHI/IC», «['eHeTnueckue 3a00aeBaHUS YCJIO0BCKa», «Bunpr MYTaHHﬁ>).

Ob6opynoBaHue: KUBbIE U TepOAPHBIE SK3EMIUISPbl KOMHATHBIX PACTCHHN, pUCYHKH ((poTorpadun) )KUBOTHBIX C
Pa3NUYHBIMHU BUJAMH U3MEHUYNBOCTH.

JlaGopatopHas paborta «MccieqoBaHue 3aKOHOMEPHOCTEH MOIU(PHUKAIMOHHON HM3MEeHYMBOCTH. [locTpoenue
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

[TpakTuyeckas padora «MyTauu y 1po30¢ sl (Ha TOTOBBIX MUKPOIpENapaTax)».



Tema 14. I'eneTnka 4ej10BeKa

Kapuotun yemoBexka. MexayHaponHas nporpamma HCCIENOBAHHMS T€HOMa 4YelloBeKa. MeToasl M3ydeHHs
TCHETHKHU 4YE€JIOBEKa: I'€HEAJOrMYeCKUd, OJM3HEIOBbIA, IIUTOI€HETUUECKUM, MOMyJIAIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil. COBpPEMEHHOE OINpEACICHUE TI'€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uuciie ¢ nomoursio [TI[P-ananu3a. Hacnencrsennsie 3a0oneBanus yenoBeka. | eHHbIE
U XpOMOCOMHBIE OOJIe3HM uYelloBeKa. bBoie3HM ¢ Hacle[ACTBEHHOW MPenpaclnoOKEHHOCThI0. 3HAYCHHE
MEJIUIUHCKOM TEHETHKM B NPEIOTBPAIICHUH W JICYCHHM TeHETHYECKUX 3a0o0JieBaHMU uenoBeka. Menuko-
TFEeHETUYECKOE KOHCYIbTHUpoBaHUe. CTBOJIOBBIE KIIETKU. [IOHATHE «T€HETUUYECKOTO Tpy3ay. DTUUECKUE aCIIEKTHI
UCCIICIOBAaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpsl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (PH3MUECKOMY U XUMHUYECKOMY
3arpsAA3HEHUIO OKPY’KaroIleH cpepl. I eHeTndeckas mpeapacionoKEHHOCTh YEJI0OBEKa K TaTOJIOTUSIM.

JlemoHCTpanuu

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl H3ydeHHs T€HETHKH 4YejoBeKkay, «[ eHeTHYecKue
3a00JICBAHUS YETIOBEKAY.

[TpakTrueckas padota «CoCTaBJICHHE W aHAJIU3 POJAOCIOBHOMN.
Tema 15. Cesiekuusi Opranu3MoB

JlomecTtukanust U cejeKuus. 3apoXKIeHuEe CeleKIuu U aoMectukanuu. Yuenue H. M. BaBuiioBa o Ilentpax
MIPOUCXOXACHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3MaHUM COPTOB PACTCHHM U
opoJ KUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHUECKHUX PSAJIOB B HACIIECTBEHHOW U3MEHYMBOCTH H.
W. BaBuioBa, ero 3Ha4eHue Uil CEIeKIIMOHHON pabOTHI.

Mertoabl cenekMOHHOM paboTbl. MckyccTBeHHBI OTOOp: MAaccoBBIH M MHAMBUAYAJIbHBIA. OTaIlbl
KOMOMHAIIMOHHOH cenekuuu. Mcnbitanue npousBoguteneil mo noroMctBy. OTOOp MO T€HOTUNY € MOMOIIBIO
OLIEHKU (PeHOTHIIa IOTOMCTBA M OTOOp 1O TeHOTUIy ¢ nomoinbto aHanuza JTHK.

I/ICKyCCTBeHHBII\/’I MYTaArceHe3 KakKk MCTOQ CEJIEKIIMOHHOM pa6OTBI. PannanmoHHBIA U XUMHYECKHM MYTAarceHe3 Kak
HCTOYHHK MYTaI_[I/Iﬁ Y KYJIBTYPHBIX q)OpM OpTaHHU3MOB. Hcnons3oBaHde€ T'€HOMHOTO pPEaAaKTUPOBAHUA U
METOJ0B peKOM6I/IHaHTHHX I[HK IJI TIOJTYUYCHUS UCXOOHOI'O MaTepuajia JJisl CCIICKIUH.

[Tonydyenne monuruionaoB. BHyTpuBHIOBas TUOpHIM3alUa. bBIU3KOPOJACTBEHHOE CKpEIIMBAHHE, WM
uHOpuauHT. HepoacTBeHHOE ckpenuBanue, win aytopuauHr. ['erepo3uc u ero mpuumHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otrganénnas rubpunmsanus. llpeomonenue Oecrionus MEXKBHIOBBIX THOPHIIOB.
JlocTuKeHHsl CeJeKIUU pacTeHUI U )KUBOTHBIX. «3e1EHas peooyusLy.

CoxpaHeHre U W3yYeHUE TeHETUUECKUX PECYpPCOB KYIbTYPHBIX PACTEHUN M UX JUKHUX POJMYEH AJisi CO3MaHus
HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SAWCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpagieHue
2eHEeMUYECKUMU DPecypcamil CenbCKOXO3SAUCMBEHHbIX U NPOMBICIOBbIX IHCUBOMHBIX 8 UYENAX VIyUuleHusl
Cyuiecmsyrouux U co30aHusi HO8bIX NOPOO, JTUHULL U KPOCCO8, 8 MOM HUCIEe C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HaAY4YHbIX UCCTIe008aHULL, NepedosblX Uoell U NEPCHEKMUBHBIX MEXHOLO2UIL.

JeMoHcTpauumn

IToprpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesanenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.



Tabmuubl u cxembl: «lLIeHTpBI NPOUCXOXKIEHUS M MHOT00Opasus KyJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B  HACJIEICTBEHHON M3MeHUuMBOCTH», «Metonsl cenekuuu», «OtnanéHHas
rubpuanszanmsy, «MyTareHes3y.

JlaGopatopHnas pabora «l3yueHure copToB KyJbTYpPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX).
JlaGopatopHas pabota «/3yueHre METOA0B CENEKIIUN PaCTEHUI.
ITpakTuyeckas padora «[IpuBHuBKa pacTeHUII».

Okckypcusi «OCHOBHBIE METOJbl M JOCTH)KEHMSI CEJEKIIMM PAaCTEeHUM M JKMBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCHBITATENBHBIA y4YacTOK, B TEIUIMYHOE XO3AHCTBO, B JaOOPaTOpHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTeTHYECKAsA OHO0JIOrus

OOBEKTHI, WCIOIB3yeMble B OMOTEXHOJIOTHH, — KJICTOYHBIE M TKAHEBBIC KYJIBTYPhl, MHKPOOPTaHHU3MBI, UX
XapaKTepUCTHKA. TpalullnOHHAsT OMOTEXHOJIOTHS: XJICOOMEUCHHE, TOTYyYCHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENME. Mukpoobuonornyeckuii cuHTe3. OOBEKTH MUKPOOMOJIOTHUECKUX TexHojorui. [IpousBoacTBo
OeKa, aMMHOKHUCIIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTUH M HMHCTPYMEHTOB IEJICHAIPABICHHOTO W3MEHEHHS W KOHCTPYHPOBAHUS T€HOMOB C
[ENBI0 TIONYYEHHUs] OPTaHU3MOB M HMX KOMIIOHEHTOB, COJCp)KALIMX HE BCTPEYAIOIIUecs B MPUPOIC
OMOCHHTETHYECKHUE MYTH.

Knerounas wunxkeHepus. Meroabl KyJabTypbl KIETOK M TKaHEH pacTeHUl U >KUBOTHBIX. KpnoOaHkw.
Comarnueckass THOpUAM3alUS M COMAaTHUYECKH »MOpuoreHe3. lcmonap30BaHHE TalIOMJAOB B CEJIEKIIUU
pactenuid. [lonyyenue MOHOKNIOHANbHBbIX anmumen. Hcnonvzoeanue MOHOKNIOHANbHGIX U HNOAUKIOHANbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIONOTBOpEHUE. PEKOHCTpyKIMs SHIEKIETOK M KIOHHPOBAaHUE
KMBOTHBIX. MeTox TpaHCIJIAHTALUK sJep KIETOK. 1exwonocuu 0300po8neHus, KyloMmueupoeaHus u
MUKPOKIOHATLHO20 PABMHONCEHUS CENIbCKOXO3SAUCBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHas HUHXKeHepHs. VICKyCCTBEHHBIH CHHTE3 I'€éHa U KOHCTPYHMPOBAHHE PEKOMOMHAHTHBIX
HHK. Cozodanue mpanceennvix opeanuzmos. JIOCTHKEHUST M TEPCIEKTUBB XPOMOCOMHOW M T'e€HHOH
WH)KEHEpUHU. DKOJOTHYECKUE U AITUYECKHE TPOOIeMbl TeHHON MHKEHEPHH.

Menununckue O6uorexHonoruu. IloctreHomuas uudposas menununa. I[1P-nuarnoctuka. MeTtaboaoMHBIN
aHaJIN3, TCHOLICHTPUYECKUM aHAIIN3 IIPOTEOMa YeJIOBEKa I OLEHKHU COCTOSHUS €r0 310poBbs. Mcnonb3oBanue
CTBOJIOBBIX KJEeTOK. TapreTHas tepamusi paka. 3D-OnomHxeHepust s pa3pabOTKH (yHAaMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTMH, CO3/aHMs KOMIUIEKCHBIX TKAaHEH COYETaHMEM TEXHOJIOTHM TpPEXMEPHOTO
OMONPUHTHHTA U cKaQ O AUHTA AJIS PeLIECHHS 331a4 NEPCOHATN3UPOBAHHONW MEAUIIMHBI.

Coznanue BEKTOPHBIX BAKIMH C IENbI0 OOecriedeHrs KOMOMHUPOBAHHOM 3amuThl 0T Bo30ynuteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISPHBIX MexaHU3MOB ¢yHkiroHupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOIINX
0c000 omacHbIe 3a00JI€BAHNS YEJIOBEKA M KUBOTHBIX.

JleMoHCTpanuu

Tabmuuel u cxemsl: «lcrnonp30BaHHE MUKPOOPTaHW3MOB B TPOMBIIIJICHHOM IPOU3BOACTBEY, «Kietounas
UHKEHEpUs», «| eHHast HHKCHEPUSI».

Jlaboparopnas pabota «3ydueHrne o0bEKTOB OMOTEXHOIOTUM.



[IpakTuueckas pabota «llomyueHrne MOTOUHOKUCIBIX MTPOTYKTOBY.

Okckypcust «bHOTEeXHOIOTUS — BayKHEHIIas MPOU3BOIUTENIbHAS CUJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3aposkieHue u pa3BUTHE 3BOJIOIHOHHBIX NPeACTABJICHUNA B 0M0JIOTHHI

OpomonnonHass teopust Y. JlapBuna. IlpeanochUlkM BO3HMKHOBEHUSA AapBUHM3MA. JKW3Hb W HaydHas
nesarenbHocTh Y. /lapBuHa.

,HBI/I)KYH_[I/IG CHJIbI 3BOJJIOIIMHM BHJOB IIO 4. Z[apBI/IHy (BBICOKaH HHTCHCHUBHOCTh Pa3MHOXXCHHA OpPIraHHU3MOB,
HaCJICACTBCHHAA U3MCHYNUBOCTD, 60pb6a 3a CYIICCTBOBAHUC, €CTECTBEHHBIN U I/ICKyCCTBeHHHﬁ OT60p).

Odopmnenne cuntetnueckoil teopuu sBomonnu (CTI). HeltpanbHas Teopus sBomroruu. CoBpeMeHHas
HBOJIIOLIMOHHAS OuoyioTHsa. 3Ha4yeHHe »HBOJIOIMOHHOW TEOpuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOMN
KapTUHBI MUDA.

JlemoHcTpamuu

[Hoptpetrsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krwosbse, Y. dapsun, C. C.
UYersepukos, U. U. Imansraysen, Jx. Xonnein, /. K. benses.

Tabmuner u cxembl: «Cuctema >xuBod mnpupoasl (mo K. Jlunnew)», «JlecTHuma >XuMBBIX cCymiecTB (1O
Jlamapky)», «MexaHusM (GpopMHupOBaHUs MPUCIIOCOOIEHUH Y pacTeHull 1 kuBOTHBIX (1o Jlamapky)y, «Kapra-
cxema mapipyra nmyremectsus Y. lapsuna», «Haxoaxu Y. {apsuna», «Popmbl 60pbOBI 3a CYIIECTBOBAHUEY,
«IToponel romy6eit», «MHorooGpasue KynbTypHBIX (GOpM KamycTbl», «Ilopojbl JOMaIlIHUX >KUBOTHBIX»,
«Cxema oOpa3zoBanust HOBbIX BHJIOB (10 Y. /lapBuHY)», «CxeMa COOTHOILIEHMS ABMXKYIIMX CHJI 3BOJIIOLUN»,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUH SBOJTIOLIUI.

Tema 2. MukposBosaonus 4 e€¢ pe3yabTaThl

[lomynsmuss Kak dleMeHTapHass eAuHMNA 3Boitouuu. COBpPEMEHHBIE METOJbl OLIEHKHM T'€HETHYECKOTO
pasHOOOpa3usi M CTPYKTyphl mnomyimsuuid. I3meHeHune reHOQOHIA MOMYNIALMU KaK d3JIeMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeThyeckoro paBHosecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHl (IBMXKYIIME CHJIBI) D3BOJIONUU. MyTanuoHHBI Tporiecc. KomOuHAaTHBHAS
W3MEHUYUBOCTh. Jlpeiid reHoB — ciydaliHble HEHANpPaBIEHHBIE W3MEHEHHUS YacTOT alljiesied B MOMYJSALHUSX.
DddexT ocHoBarenst. Ighgexm dymuvLiouno2o 2opaviuika. CHUdNCEHUE 2eHeMUYecK020 Pa3HO00paA3Usl. NPUUUHBL
u cneocmeus. Ilpossenenue s¢pgpexma Opetigha 2erno6 6 Oonvuux u manvix nonyaayusx. Murpanun. V3omsius
NONyJISuii: reorpaduveckas (MpOCTpaHCTBEHHAs ), OMOJIOrHYeCKas (PEPOTYKTUBHAS).

EctectBeHHbIlt 0TOOp — HampaBistonuii ¢gaktop 3Boitonud. POpMBI €CTECTBEHHOTO OTOOpA: JBHIKYIIUH,
CTAOWIIM3UPYIOIMINUMA, pa3pbiBatonuii  (au3pynTuBHbIN). [lomoBoit oTO0Op. BO3HWKHOBEHHWE U DBOJIOIHS
COLIMAJILHOTO MOBEICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pPe3ylbTaT MHUKPOAIBOJIONMHM. BO3HUKHOBEHHE MPUCIIOCOOICHUN Yy
opranu3mMoB. ApomMopdo3sl U uanoanantanuu. Ilpumeps! npucnocoOaeHui y opraHu3MoB: Mopdoioruieckue,
¢buznonoruueckue, OMOXUMHUYECKUE, ToBeaeHYeckre. OTHOCUTETHbHOCTh MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepuu u crpykrypa. BumoobpazoBanue kak pe3ynbTaT MHKPOIBOIONHH. M30s1ms — KIIFOYeBOM
dakTop BHmooOpazoBanms. I[lyth u cmocoObl BHIO0OpazoBaHMS: aionaTpuieckoe (reorpaduueckoe),
cUMIaTpudeckoe (IKOJOTUYECKOE), «MTHOBEHHOE» (MONMIUIONAN3ANUs, TUOpuausanus). JIuTensHOCTh
9BOJIIOLIMOHHBIX IPOILIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb  3BOJIONMOHHON OHOJIOTHH B pa3pabOTKe HAy4YHbIX METOJOB COXpaHCHHs OHOpa3zHOOOpa3us.
MHEKpOIBOJIIONHS U KOIBOJIONHKS MApasUTOB M HUX X03s€B. MexaHu3Mbl (HOPMUPOBAHUS YCTOWYHUBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHcTpauuun
[ToptpeTtsr: C. C. YerBepukos, 3. Maiip.

TaOnuis! u cxembl: «MyTanoHHast U3MEHUYUBOCTBY, «[lonmynsunonHas cTpykTypa Buja», «Cxema MnposiBICHUs
3akoHa Xapau—BaiinOepray, «/IBukymue Cuiabl 3BOJIOLUM», «IDKOJOrMYecKas H30JALUS OIS
ceBaHCKOH ¢openu», «l'eorpaduyeckas H30IALUS JTUCTBEHHHUIBI CHOMPCKON M JIMCTBEHHHUIBI JAypPCKON»,
«[TonmynaunoHHbIE BOJHBI YMCICHHOCTH XHUIIHUKOB U XEpTB», «Cxema JEHCTBHS €CTECTBEHHOIo OTOOpay,
«Dopmbl  OOppObI  3a  cyuiecTBOBaHME», «MHAyCTpualbHbBIi MenaHu3M», <« OKuBble HCKOMaeMble»,
«IToxpoBuUTEIHCTBEHHAS OKpacka KUBOTHBIX, «[Ipenynpexnaromas OKpacka KUBOTHBIXY,
«Puznonoruueckue agantauuny», «lIpucrnocoOneHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTHY», «Kpurepuu
BUa», «Bunbl-nBoitHnKmny», «CTpyKTypa BUAa B mpupoae», «Crocodsl BunooOpazoBanusy», «I eorpaduyeckoe
BU000pa3oBaHue TPEX BUIOB JIAHBIIIEH», « IKOIOTUIECKOE BHI000pA30BaHNE BUIOB CHHUL, «[lomuruion s
pactenuit», «KamycTHo-peneunbiit THOpuI.

Ob6opynoBanue: repOapuy pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydella ITHI] ¥ 3Bepeil ¢ mpuMepaMu pa3IndHbIX
NpUCIOCOOIeHU, dYydena MNTUIL W 3BEepel pa3HbIX BUAOB, TIepOapuu pacTeHU ONM3KUX BHJIOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopartopHnast pabota «BplIsiBlIeHHEe NU3MEHYUBOCTH y 0COOEH OHOTO BUIA.

Jlabopartopnast pabota «I[IpucrnocoOiaeHus OpraHu3MOB M X OTHOCUTEIbHAS 11ETIECO00PA3HOCTHY.
Jlaboparopnas pabota «CpaBHEHHUE BHAOB IO MOP(OIOTrHIECKOMY KPUTEPHION.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

MeTO)II)I HU3YUYCHUSA MAaKpOIBOJIIOLWH. ITaneoHTOTOrNUECKIIE MCTOABI H3YYCHHS ODBOJIFOIIHUH. HepexonHHe
(bOpMLI n (I)I/IHOFGHGTI/I‘-ICCKI/IC pAABI OPraHU3MOB.

buoreorpaduueckne metonbl m3ydenusi sBostonuu. CpaBHeHue (opbl u (payHBl MAaTEPHUKOB W OCTPOBOB.
buoreorpaduueckue obmactu 3emiau. BUasl-sHIEMUKY U PETTUKTHI.

DOMOPHOJIOTHYECKHE ¥ CPAaBHUTEIHHO-MOP(OJIOTHYECKHE METOMIbl HM3y4YCHHs DBOJIONWHU. | eHeTndeckue
MEXaHU3MBbI BOJIOIIMH OHTOTEHE3a W TOSIBJICHUS YBOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIC M aHATOTHYHBIE
opranel. PymumeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYISIPHO-TCHETHUECKUE, OWOXUMHUYECKHE H
MaTeMaTHYeCKUe METOABl M3Y4EHHUsS HBOJIONUH. ['oMosoruunbie reHbl. COBpPEMEHHBIE METOABI MOCTPOCHHS
(UIIOTeHETUYECKUX JEPEBBEB.

XpOMOCOMHBIG MyTalllu U 3BOJIIOIIUA 'CHOMOB.



OO6mwme 3aKOHOMEPHOCTH (TpaBwWIIa) ABOJIOUMH. [lpunyun cmenvt Gyuxkyuti. HeoOpaTUMOCTh 3SBOIOIHUU.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMITOB YBOJIOIIH.

JeMoHcTpauuun
[Toptpetsr: K. M. Bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuupr n  cxembl: «DUIOTEHETHMUECKUH P JIOMIAgu», «APXEONTEPUKCY», «3BEpo3yOble sIIEPHI»,
«Creronedainsr», «Punnopurs», «CeMeHHbIe TanoOpoTHUKN», «buoreorpaduueckue 30Hb 3eMimy, «/peiid
KOHTHHEHTOB», «Penuktbl», «HauanbHble cTaguu SMOPHOHAIBHOTO Pa3BUTUS IO3BOHOYHBIX KHBOTHBIXY,
«["oMONIOrMUHBIE U aHAJIOTUYHBIE OPTraHbly, «PyIUMEHTH», «ATaBU3MBbD», « XpOMOCOMHBIE HAOOPHI YEI0BEKa U
HIMMITIaH3e», «[ J1TaBHbIE HAIIPAaBIEHUS 3BOJIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O60py,HOBaHI/IeZ KOJIJICKIINH, rep6apI/H/I, MYJBIKHA UCKOIIA€MBIX OCTATKOB OpPraHM3MOB, MYJISIZKKM TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPTraHOB U ATAaBU3MOB, KOJUJICKIIMHA HACCKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HA HA 3emiie

Hayunbie runoTe3bl mpoucXoKIeHUs KU3HU Ha 3emiie. AOrorene3 u nancnepmusi. JloHaydHbie peICTaBICHHS
0 3apOKJICHUU XU3HU (KpeanmoHu3M). ['umore3a mocTosTHHOTO CaMO3apOKICHUS KU3HU U €€ ONMPOBEPIKEHHE
onbitamu @. Pemu, JI. Cnamnannanu, JI. [Tacrepa. [IporcxoxieHne )KU3HA U aCTPOOHOJIOTHS.

OcHOBHBIE HTanbl HEOpPraHuyeckoW »sBoitouuu. [lmaHerapHas (reoyioruveckas) HBOJIONUSA. XHUMHUYECKast
3BONMIONMSA. AOMOTEHHBIA CHHTE3 OpraHMYecKuX BemlecTB u3 Heopranumdeckux. Omsir C. Munnepa u I'. FOpwu.
O6pazoBanue monuMepoB U3 MoHomepoB. KoamepBarnas runore3a A. W. Omapuna, runore3a HEpBHUYHOTO
oynboHa JIx. XonzaeitHa, renetnyeckas runotesa I'. Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

I/ICTOpI/IH 3emin u METOJBI €€ HU3YyUCHUA. HckomaemMbie OpraHU4YC€CKUC OCTATKHU. FGOXpOHOJ'IOFI/I}I U €€ METOJBI.
OtHocHTeNnbHAs U a0COIIOTHAS reOXpOHOJIOT . FCOXpOHOHOFI/I‘leCKaﬂ mIKaJa: 50HbI, 3pbI, IICPUOILI, SIIOXHU.

HavaneHbple oTanel opraHmdeckoi sBomrouuu. llosBieHne W 3BOMIOLMSA MEPBBIX KIETOK. OBOJIIOLMA
MeTabonu3ma. Bo3HHKHOBeHHE NepBbIX 3KocucTeM. COBpeMEHHble MHKPOOHbIE OMOIUIEHKM Kak aHajor
nepBbIxX Ha 3emiie coobecTB. CTpoMaToiauThl. [IpokapHoOTHI M 3yKapHOTHI.

[Ipoucxoxaenne 5SykapuoT (CHUMOHMOTreHe3). DBOIIOLMOHHOE MPOUCXOXKIeHHEe BUpycoB. [IpoucxoxnaeHue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl ABOJIONNMH BHICIIMX pacTeHuit. OcHOBHBIE apoMopdo3bl pacTeHuidl. Beixon pacteHuil Ha
cyury. IlosiBieHue crnopoBbBIX pacTeHMil M 3aBoeBaHMe MMHU cylid. CemeHHble pacteHus. [IpoucxoxaeHue
LIBETKOBBIX PACTECHMIA.

OcCHOBHBIE JTambl HBOJIOIUK JKUBOTHOTO Mupa. OcHOBHBIE apoMop¢o3bl KUBOTHBIX. BeHnckas dayna.
KemOpwuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX THUMOB. [lepBbie XOpI0BBIE >KUBOTHBIEC. JKU3HBb B BOJIE.
DBoronus Mo3BOHOYHBIX. [Ipoucxoxaenue ampubuii u pentimid. [IponcxoxaeHne MICKOMUTAIONINX U TTHII.
[Tpuanmn kmtoueBoro apomopdosza. OcBoeHue 6€Cro3BOHOYHBIMU U TTIO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.

Pa3BuTHe ®u3HM Ha 3emiie TIO dpaM U MepuoIaM: apxel, MpoTepo30i, Mmaneo30ii, Me3030i, KaiiH030i. OO0Ias
XapaKTEePUCTUKA KJIUMaTa M Teojoruyeckux mpoueccoB. [losBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYraeobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BBIN cOCTaB aTMochephl.

MaccoBbie BBIMUpPAHUS — HKOJIOTUYECKUE KPUHUCHI MPONUIOro. [[pUunHbI U ClIeICTBUSI MaCCOBBIX BHIMUPAHUM.
CoBpeMeHHBIH 3KOIOTHYECKHI KpHU3HC, ero ocooeHHocTH. [Ipobiaema coxpanenust OnopasHooOpa3ust Ha 3emiie.



CoBpemeHHass cUCTeMa oOpraHudeckoro wmwupa. IlpuHnunel kiaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbl OPraHU3MOB.

JeMoHcTpauuun

[Toptpetsr: @. Penu, JI. Cnayannanmy, JI. [lactep, M. 1. Meunukos, A. Y. Onapun, [x. Xonzgein, I'. Ménnep,
C. Mumnep, I'. FOpu.

Tabmuupr u cxemel: «Cxema onbita @. Penuy», «Cxema ombita JI. IlacTepa mo m3ydeHuto camo3apoxkaeHUs
KU3HW», «Cxema onbita C. Muiepa, I'. FOpu», «ITamnbsl HeopraHuyeckou 3Boonumny, «I'eoXxpoHonoruueckas
mkana», «HavanpHble STambl opraHuyeckod HBomroLMM», «Cxema 00pa3oBaHUS JYKapUOT IYyTEM
cumOuoreneza», «Cucrema >KuUBOW mnpupoab», «CTpoeHue BHUpyca», «ApoMOp(hO3bl pPaCTCHUN»,
«Punnoduter», «OOHOKIETOUHBIE BOAOPOCIN», «MHOIrOKIETOUHble BOJOpOCIN», «Mxm», «llanopoTHukun,
«['onocemenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHUN», «Cxema pa3BUTUS >KMBOTHOI'O MHUPa»,
«Apomopdo3sl KUBOTHBIX», «lIpocTeitmue», «Kumeunomnonoctueie», «Ilnockue yepBu», «UneHUCTOHOTHEY,
«Pe10BI», «3emHOBOMHBIEY, «lIpecMbikatomuecsy, «[Itumpl»y, «Miekonuratonmey, «Pa3BuTHe XU3HU B
apXxeuckou spe», «Pa3BuTHE KM3HM B IPOTEPO3OMCKON 3pe», «Pa3BuTHE XKU3HM B IAJIICO30MCKOH 3pe»,
«Pa3BuTHe XM3HU B ME3030HCKON 3pe», «Pa3BuTue XKU3HU B KallHO30MCKOW 3pe», «CoBpeMeHHas CUCTEMa
OpPraHUYECKOTO MHUPa».

O6opynoBanue: repbapuu PAacTEHUH Pa3IUYHBIX OTHEIOB, KOJUICKIIMM HACEKOMBIX, BJIQKHBIC IpermapaThl
YKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU UIJIOKOKHUX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydesa IITUL] U
3BEpeil, KOJJIEKIIMM OKaMEHEJIOCTEH, TI0JIE3HBIX UCKOMAEMBbIX, MYJISDKM OPTAHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbsnas nabopatopHas pabora «MoaenupoBanue onbiToB Mumepa—tOpu no n3ydeHuto abMoreHHoro
CHHTE3a OPTaHUYECKUX COCMHEHUH B IEpBUYHON aTMOchepe».

JlaGopaTopHas pabora «/3yueHne u onmucaHue NUCKONAeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOBY.
[IpaxTnueckas padbota «M3yueHre ocoOeHHOCTEN CTPOEHUS PACTEHUM pa3HbIX OTJEIOBY.
[TpakTryeckas pabora «M3ydyeHue ocOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX ).

Tema S. Ilpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOonoaorui. MeToibl aHTPOIIOJIOTHH.

CraHoBIeHHE MTPEICTABICHUI O MPOUCXOXKICHUH YenoBeka. Penurnosnsie Bo33peHusi. CoBpeMEeHHbIE HaydHbIE
TEOPHH.

CxoAcTBO 4YejoBeKa C JKMBOTHBIMU. CHCTEMaTHYECKOe IOJIOKeHHE dYejioBeka. CBHIETENhCTBA CXOJACTBA
YEJIOBEKA C YKUBOTHBIMH: CPABHUTEIBHO-MOP(OIOTHUECKHIE, YIMOPHOTIOTHUUECKHE, (PHU3HOTOTO-OMOXUMUUYECKHE,
noBefeHdYeckue. OTIWYUS YeIOBEKa OT KUBOTHBIX. [IpsSAMOXOXXIeHHWE W KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOM CHUCTEMBI.

JBmxymue cuibl ((pakTopsl) aHTpororeHesa: Ouosoruyeckue, coruanbubie. COOTHOIIEHHE OMOTOTMYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaJUU aHTpOIIOreHe3a. PaHHne yenoBekooOpa3Hble 00e3bsiHBI (POKOHCYIIBI) U PAaHHUE MMOHTHIBI —
o0Ire mpeIKu YeI0BEKO0Opa3HBIX 00€3bsiH U JIIOJH. ABCTPAIONUTEKH — ABYHOTHE Mpeaku roel. UemoBek
yYMEJIbIi, IIEpBbIE U3TOTOBICHUSA OPYAUN Tpyna. UesloBek MpsAMOXOIAIIUN U IIEPBbIN BBIXOJ JIFOACH 3a IPEeIIbl
Ad¢puxu. Yenosek reiaenboeprckuii — o0Mmuid MpeaoK HeaHIepTaTbCKOTO YeIOBEKa U YellOBeKa Pa3syMHOTO.



UenoBek HeaHIIEPTaNbCKUA KaK BHJ JIIOJAEH XOJIOJHOrO KiMMara. YesloBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHH YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a npezaeiamMu Adpuku. [lageoreneTnka u majieoreHOMUKa.

DBOJIOIHUS COBPEMEHHOI0 4enoBeka. EcrecTBeHHBIN 0TOOp B MOMYJALUAX YeloBeKa. MyTallmOHHBIN mpoiiece
u nonumopdusm. Ilonynsunonusie BOIHBI, Apeid reHoB, Murpauus 1 «3G(exT ocHOBaTEN» B MOMYISIHUIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonmpime pacel: eBporeonHas (eBpasuiickas), aBCTpaslo-HETPOHIHAS
(9xBaTOpHanbHas), MOHTOJIOMIHAA (Aa3MaTCKO-aMEpUKAHCKas). Bpems M myTH pacceneHus 4YejaoBeKa I10
wiaHere. EquncTBO yenoBeueckux pac. HayduHas HecocToATENbHOCTh pacu3Ma. [Ipucnoco6eHHOCTh YenoBeKka
K pa3HbIM yCJIOBUSM OKpYKaroliei cpeasl. Bausaue reorpadguueckoii cpesl u Apeiida reHoB Ha MOP(OIOTHIO
1 (PU3UOJIOTHIO YEIIOBEKA.

MeXIuCUnIUIMHAPHBIE  METOAbl B (U3MYECKOW  (OMOJOrMYecKod) AaHTPOMOJOTHH.  DBOJIOIMOHHAS
AHTPOIIOJIOTUSI M TAJICOAHTPOIIONOT U YEeJIOBEUECKUX TMOMYISIUi. bruoconmanbHple MCCIeIOBaHUS TPUPOIBI
yesoBeka. McciaenoBanue K03BOMIOIMN ONOJIOTHYECKOTO ¥ COLMAIBHOTO B YETIOBEKE.

JlemoHCTpanuu
IToptpetsr: Y. {lapsun, JI. JIuku, 4. . Poruackuii, M. M. I'epacumos.

Tabmuie! u cxeMbl: «MeToIbl aHTPONOJIOTUNY, «I 0JIOBHOI MO3T YenoBekay, «HenoBekooOpazHbie 00e3bsIHBIY,
«CKeJeT 4elnoBeKa M CKeleT IMUMMaH3e», «PyIuMeHTbl U aTtaBU3MbL», «J[BHXKYIHME CHUIIbI aHTPOIIOI€HE3a»,
«OBOJIIOLIMOHHOE JIPEBO 4YEJIOBEKa», «ABCTpanonurek», «YenoBek yMmenblil», «YeloBeK NpIMOXOIAIIUN»,
«/lenucoBckuii venoek» «Heannepranbiply, «KpoMmanboHib», «lIpenku yenoBeka», «ITambl HBOIIOIUU
yenoBeKay, «Packl yemoBekay.

O6opynoBaHue: MyISKH OKaMEHENOCTeH, NpPeIMETOB MAaTepUANIbHON KyJIbTYphl TPEIKOB YEIOBEKa,
penponykuuu (pororpaduu) xapTUH ¢ MUDOTOTHYESCKUMH M OMOJEHCKMMH CIOKETaMU TMPOUCXOKICHUS
yenoBeka, (oTorpaduu HaxoJ0K NCKOMAeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yeperna yeaoBeKa
Y Yepera MMMITaH3€e, MOJIETh KUCTH YeI0OBEeKa U KUCTU MIUMITaH3€, MOJIEIH TOpca MPEIKOB YeIOBeKa.

Jlaboparopnast pabotra «l3ydeHue OCOOCHHOCTEH CTPOCHHS CKeJeTa YeJOBEKa, CBS3aHHBIX C
MPSIMOXOKJICHUEM).

HpaKTI/I‘-ICCKaH pa60Ta ((I/I3y‘-ICHI/IC JKOJIOTMYECKUX afalTaluid 4YeI0BeKay.

Tema 6. Dxosiormsi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M HaJOPraHM3MEHHBIX CHCTEM C
OKpY:KalolIeH cpeaou

3apoxaeHue u pa3BuTHe dKoJoruu B Tpyaax A. I'ym6onbara, K. ®@. Pynse, H. A. CeBepuoBa, J. 'ekkens, A.
Tencnu, B. H. Cykauésa. Paznensl u 3a1aun skonoruu. CBs3b SKOJIOTHH € APYTUMHU HayKaMH.

Mertonasl skoiorud. IloneBwie Ha6J'IIOIleHI/I$I. 9KCHepI/IMCHTLI B DJ3KOJIOTHU: TIPUPOAHLBIC H J'Ia60paTOpHBIC.
MOI{CJ’II/IpOBaHI/Ie B OKOJIOI'MH. MOHI/ITOpI/IHF oxpyxcalomeﬁ CpCabl: J'IOKaJ'ILHLII\/'I, peI‘I/IOHaJ'ILHHﬁ U TJ100aJIbHBI.

3HaueHUe DKOJOTMYECKUX 3HAHMW UI1 4YEJIOBEKAa. OJKOJIOIMYECKOE€ MHPOBO33DEHHE KaK OCHOBA CBS3EH
4eJI0BEeUeCTBa € INpUponod. POpMHUpPOBAaHUE HKOJIOTUYECKOM KYJIBTYPbl M 3KOJIOIMYECKOM I'PaMOTHOCTH
HaCeJICHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymboasar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H. Cykaués.



Tabmuib! u cxemsl: «Pa3nensl sxomorum», «MeToIbl SIKOJI0oTunY», «CXeMa MOHUTOPHHTA OKPYKAIOIICH CPeIb».
JlabopartopHnast pabota «/3yueHne MEeTo10B SKOJIOTUUECKUX UCCICAOBAHMIN.
Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonornyeckue (akTopsl M 3aKOHOMEPHOCTH HX jedcTBus. Kiaccupukamus 5KONIOTHYecKux (PaKTOpoB:
abnotnyeckue, OMOTHYECKUE, aHTPOTIOreHHbIe. O0IIMe 3aKOHOMEPHOCTH JICHCTBHSI HKOJIOTHIECKUX (haKTOPOB.
[TpaBuno munumyma (K. Ilnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢paktopsl. CBeT Kak 3Kkoiorudeckuii gpaxrop. JleiicTBue pa3HbIX y4aCTKOB COJIHEYHOTO CIIEKTpa
Ha OpraHu3Mbl. JKOJOTMYECKHUE TPYIIIbl PACTEHUN U >KUBOTHBIX 10 OTHOIIEHHIO K cBeTy. CUrHanbHasi poJib
cBeTa. PoTONEPUOAU3M.

Temnepatypa kak skosornueckuid Qaxrtop. JlelicTBue Temieparypbl Ha opraHu3Mbl. llolkuiorepmHbIE U
TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts Kak skonormueckuii ¢axtop. IlpucnocoOnenuss pacTeHHi K TOIAEPKAaHUIO BOAHOTO OanaHca.
Krnaccudukanus pacTeHHid MO0 OTHONIICHHIO K Boje. IIpucrmocoOneHust >KMBOTHBIX K WM3MEHEHHIO BOJHOTO
pexHMa.

Cpenpl oOWTaHWsI OpraHW3MOB: BOJHAs, HA3eMHO-BO3IYyIIHAs, IOYBEHHAs, TIIyOWHHas TOAIOYBEHHAS,
BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHE OCOOCHHOCTH cpell OOMTaHusi opraHu3MoB. [IpucrmocobneHws
OpPraHU3MOB K JKU3HU B pa3HbIX cpelax.

buonoruueckue putmbl. BHemHne u BHyTpeHHHE puTMbl. CyTOYHBIE U TOAMYHBIE pUTMBL. [Iprcrnoco6ieHHoCTb
OpPraHU3MOB K C€30HHBIM U3MEHEHMAM YCIOBUM KU3HH.

XKuznennole popmbl opranusmoB. [loHsTHE 0 kHU3HEHHON (opme. KU3HEHHBbIE (OPMBI PACTEHUN: NEPEBbA,
KYCTapHUKH, KYCTapHWYKH, MHOTOJICTHHE TpPaBbl, OJHOJCTHHE TpaBbl. JKH3HCHHBIE (POPMBI KUBOTHBIX:
TUIPOOMOHTHI, T€OOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢pakropbl. Buabl 6MoTHyecKuX B3aWMOAECUCTBUN: KOHKYPEHIIMS, XUIHUYECTBO, CUMONO3 U €ro
¢opmbl. Ilapasutusm, Koomepamusi, MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJIEOHMYECTBO).
Herpoduueckne B3aumoneiictBus (tomuueckue, Qopuueckue, ¢dadbpuueckue). 3HaueHUE OHOTHUECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPraHU3MOB B cpezie oouTanus. [IpuHIMI KOHKYPEHTHOTO HCKITIOYECHUSI.

JlemoHCTpannuu

Tabmuis! u cxeMbl: «JKoJorndeckue GakTopbl», «CBETOBON CHEKTPY, «IKOIOTUYECKUE TPYIIIIbI )KUBOTHBIX IO
OTHOILIEHUIO K CBETY», «TemIOKpOBHBIE >KMBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3HOIOTHYECKHE
ajlanTanuy KUBOTHBIX», «Cpenpl oOuTaHUs OpraHu3MoBy, «buojoruueckue putMmbl», «Ku3HeHHbIE (OPMBI
pactenuit», «OKu3zHeHHble (QOPMBI JKUBOTHBIX», «IKOCHCTEMA IIMPOKOJIMCTBEHHOTO Jeca», «IKocucTeMa
xBoHHOrO Jeca», «llemum mnuTaHus», «XumHUuecTBo», «llapasutuzmy», «KoHkypeHuus», «CumMOH03»,
«KoMmMeHcanm3m».

O6opynoBanue: repdapuu pacTeHUI U )KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIMSAHUIO PA3IMYHBIX KOJIOTMYECKUX
¢dakTopoB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PpACTEHUH, CBETOJIIOOUBEHIC,
TEHENMOOMBBIE ¥ TEHEBBIHOCIHMBBIE KOMHATHBIE pAcTeHHUs, TepOapuu M KOJUIEKIUH TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOHYMBBIX PAacCTeHUH, yydena MTHUI[ U 3Bepeid, repOapun pacTeHUH, OTHOCIIIUXCA K
rurpopuTaM, Kcepopuram, Me30(uTaM, KOMHATHbIE pPACTE€HHUs [aHHBIX TPYNI, KOJJIEKIUH >XUBOTHBIX,



OoOMTaOIMMX B Pa3HBIX cpenax, repbapud M KOJUICKIIMH PACTEHWW W JKUBOTHBIX, OOJIAMAIOMIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCJIOBHH JKH3HU, TepOapuu ¢ KOJUICKIIMM PAcCTECHUH U
KUBOTHBIX Pa3JIMYHBIX KHU3HEHHBIX (OPM, KOJJICKIIUU KMBOTHBIX, YIACTBYIOIIUX B PA3UYHBIX OMOTHUYECKUX
B3aNMOCHCTBUSIX.

Jlaboparopnas paboTa «BbIsBICHHE TPUCTIOCOOICHHII OPraHU3MOB K BIUSHUIO CBETA.
JlabopartopHnast pabota «BplsBlIeHHE TPUCITOCOOIEHNN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».
JlabopaTopHnast pabota « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUH M3 Pa3HbIX MECT OOMTAHUS».
Tema 8. Jkoj10rusi BUA0OB M NOMYJIALMI

DKOJIOTUYEeCKHE  XapaKTepuCcTUKuW monyisiuu. llomymsiuus kak — Owonoruyeckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpelbl, (DU3MYECKHX OapbepoB M OCOOCHHOCTEW OHOJIOTMM BHIOB B (OpMHpOBaAHHH
MIPOCTPAHCTBEHHOM CTPYKTYphI MOmyssiiuii. OCHOBHBIE IMOKA3aTENH TOIMYJISIIIUU: YHCIEHHOCTh, TUIOTHOCTD,
BO3pAacTHasl U T0JI0Basi CTPYKTYPa, PO’KIAAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSI.

Okosorudeckas CcTpykrypa nonyiasuuu. OIleHKa YMCIEHHOCTH MONyasuuu. JlMHaMuka NOmyssiuuu u eé
perynsauusa. buotmyecknii nOoTeHUMAI NOMyIsAUuMU. MoJenupoBaHWe JUHAMUKM rnonyisiuud. Kpubele pocra
YUCIEHHOCTH mnomynsauuu. KpuBble BbDKMBaHMs. Peryssuus 4YMCIEHHOCTH NOMYJSALMM: poiib (HakTopos,
3aBUCAIIMX U HE 3aBUCALIMX OT INIOTHOCTU. DKOJOTMUYECKUE cTpaTeruu BuaoB (r- u K-crparerun).

[lonstue 00 sKkonoruuyeckoil Hume Buaa. Mectoobutanue. MHOromepHas MOJAENIb 3KOJIOTMYECKONW HHUIIN
k.M. XarunHcoHa. PazMepsl s3konorndyeckoil HUIM. [loTeHIIMabHas U peaan30BaHHAs HUIIIH.

BI/I)I KaK CHCTEMaA HOHYHXHHﬁ. Apeam)l BHUO0B. BI/II[BI U HX JXHU3HCHHBIC CTpPAaTCruu. OKOJIOTUYECKHE
OKBHUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJIEHUS Y MUTPAIINI JKUBOTHBIX. broslornueckie MHBA3UH 4yKEPOJTHBIX BHJIOB.
JlemoHCTpanuu
[Toprper: Ix. . XaTuynHCOH.

Tabmuiel u  cxeMbl: «IKOJOTHYECKHE XapaKTePUCTUKH momynsuun», «lIpocTpaHCTBEHHass CTPYKTypa
nonyJsuumny, «Bo3pacTHele nUpaMuIbl NOMYISIUNY», «CKOPOCTh 3aCEIeHUs TOBEPXHOCTH 3€MJIU Pa3InYHbIMU
opranuzMamm», «Mojenb skosnorndeckort Humm Jx. M. XaTuunconay.

Ob6opynoBanue: repdbapuu pacTeHUN, KOJUIEKIIUHU )KUBOTHBIX.

Jlaboparopnast pabota «I[IpucrnocoOieHust CEMsIH paCTEHUHN K PACCETICHHUION.

Tema 9. Ikos10rus1 c0001IECTB. IKOJIOTHUECCKUE CUCTEMBI.

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B OHOIIEHO3E.

OkocucremMa Kak oTkpbitas cucreMa (A. /Dx. Tencnu). @yHKIMOHANbHbBIE OJIOKM OPraHU3MOB B HKOCHUCTEME:
MPOAYLICHTHI, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHu. Tpodudeckue menu u cetd. AOHOTUYECKHE
650Kku 3xocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MTOKa3aTeNN IKOCUCTEMbI. buoMacca 1 mpoayKius. DKOJIOTHYeCKrue MUPaMubl Yrces, OMoMaccsl U
JHEPIHUH.



Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE
CMEHBI CO00IIeCTB — cyKueccuu. llepBuyHble W BTOPUYHBIE CYKIIECCUU W UX MPUYMUHBI. AHTPOIOTEHHBIE
BO3JICHCTBUS Ha cykieccuu. KimmMakcHoe cooOrmiectBo. bropa3znooOpasue u MmoHOTa KPyroBOpoTa BEIMIECTB —
OCHOBA YCTOMYMBOCTH COOOILECTB.

[TpupoaHbIe SKOCHCTEMBI. JDKOocUcmembl 03Ep U peK. DKocucmemvl Mopel U OKeanos. DKocucmemvl myHop,
z1ecos, cmeneli, NyCMmultb.

AHTpONOreHHbIE JIKOCUCTEMBI. Arpo3kocucreMa. ArpouneHo3. Pasznuuus Mexay aHTpPOIOreHHBIMH U
IIPUPOJAHBIMU 3KOCUCTEMAMH.

Ypboskocucrtembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. ['opoackas duopa u dayna. CuHaHTponH3aIus
ropoJcKoil ¢payHsl. buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSA OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOcHcTeMaX. Poib kackadHoz2o
aghpexma u 6u006-30upuramopos (Knouesvix 6u008) 8 GyHKYUOHUposaruu 3xkocucmem. llepeHoC SHEPTHH U
BEIIECTB MEX/Iy CMEKHBIMH 3KOCHUCTEMaMU. Y CTOWYMBOCTh OPraHU3MOB, HOMYIISALUNA U SKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JAECHCTBUM.

Mexanuzmwi 6030elcmeust 3aZpﬂ3H€HHﬁ PA3HbBIX  MuUnoe Ha Cy60p2aHu3M€HHOM, OpP2AHUSMEHHOM,
NONYJAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHO6bl IKOJNOSUHUECKOSO HOPMUPOBAHUA AHMPONOSEKHO20
6030elicmeusl. MeTOZIOJIOFI/Iﬂ MOHHUTOPHHI'a CCTCCTBCHHBIX U AaHTPOIIOTCHHBIX 3KOCUCTEM.

JlemoHcTpamuu
IToprper: A. JIx. Tencau.

Tabmuuer u cxembl: «CTpykTypa OHOLIEHO3a», «JKOCHCTEMa IIHPOKOJIUCTBEHHOrO Jiecay, «IDKocHucTemMa
XBOHHOTO Jieca», «QPYyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B JKOcHUCTeMe», «KpyroBopoT BellecTB B
skocucteme», «llemu nuTaHus (macTOMIHAA, JETPUTHASA)», «OKOJOTMYECKas MHUpaMula YUCEI»,
«JKojoruyeckas nmupampaa Ouomaccel», «IKOJOrMUecKas NHupamuja sHeprumy», «OOpa3zoBaHue O00JI0Tay,
«IlepBuunast cykueccusi», «BoccraHoBieHHE Jjeca Mocie MoXapa», «IKOocHCTeMa 03epa», «ATpOLEHO3Y,
«KpyroBopoT BemiecTB U MOTOK SHEPTHH B arporieHo3ey, «I[Ipumepsl ypOooskocucTem.

O60pyI[OBaHI/ICZ rep6ap1z11z1 paCTeHHﬁ, KOJUICKOUU HACCKOMBIX, Hy4deCJia IITUI U 3Bepel71, rep6ap1/n/1 KYJIbTYPHBIX U
AUKOPACTYIIHUX paCTCHHﬁ, AKBApUyM KaK MOJCJIb SKOCUCTCMBI.

HpaKTI/ILICCKa}I pa60Ta <<I/I3y‘-ICHI/IC " OIIMCaHHEC yp603KOCI/ICTCMLI>>.

Ha60paTopHa${ pa60Ta «I/I3y‘-ICHI/Ie pa3Hoo6pa3Hﬂ MCJIKUX TOYBCHHBIX YICHUCTOHOIMX B Pa3HbIX
OKOCHUCTEMAX».

OKCcKypcusi «KCKypcUsi B TUIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsIK, €IbHUK, Ha CYXOIOJBbHBIM MU
MOWMEHHBIH JTIyT, 03€p0, 60J0TO)».

DKCKypcus «IKCKYypCHs B arpo3KocucTeMy (Ha T0JI€ K B TEIUIMYHOE XO3SICTBO)».
Tema 10. buocdepa — rinodanbHas IKocUCTEMA

buocdepa — oOmienmmanerapHas o0osiouka 3emiid, T CYIIECTBYET WM CYIIECTBOBala >XKU3Hb. Pa3ButHe
npeacTaBieHuii o ouochepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o 6uochepe. O6mactu 6mochepnr
u e€ cocrtaB. JKuBoe BemnecTBo Ouochepsl U ero PyHKIUH.



3aKOHOMEPHOCTH CyIlIecTBOBaHUs Ouocdepsl. OcobeHHOCTH Onochepsl Kak TIO0ATBHOM SKOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemeCTB M OMOT€OXMMHUYECKHUE IUKIBI (yriaeposa,
a30Ta). PUTMUYHOCTH siBIeHUl B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsarue o Ouome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpa, XBOHHBIE Jeca, CMEIIaHHbIE U
IIUPOKOJIMCTBEHHBIC JIECA, CTEIH, CaBaHHBI, IIYCTBIHM, TPONMUYECKUE Jieca, BBICOKOTOphsa. Kimmar,
PacTUTEIbHBINA U )KUBOTHBIA MUP OMOMOB CYILH.

CtpykTypa 1 QYHKIIUS )KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHAIA U OMOCEPHBIX (QYHKITHH.
JeMoHcTpauuun
[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmumer m cxemel: «leochepsr 3emmu», «KpyroBopor azora B mpupozae», «KpyroBopor yriepoga B
npupoje», «KpyroBopot kucioponaa B npupopae», «KpyroBopot Bojsl B ipupoe», «OCHOBHBIE OMOMBI CYIIIN,
«Knumatnueckue mnosica 3emnm», «Tyngpa», «Taitra», «CmemanHblii nec», «IIMpOKOIMCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «I[lycTeiHay, « Tponnyeckuii mecy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHBOTHBIX.
Tema 11. YestoBek u OKpykalomas cpeaa

DKOJOTHYECKHe KPU3UChl M UX MpHUMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE BO3IYLIHOU
cpensl. OxpaHa Bo3qyxa. 3arpsi3HeHue BOJHOW cpenpl. OXpaHa BOAHBIX pecypcoB. PaspylieHue HOYBBHI.
OxpaHa noYBEHHBIX pecypcoB. MI3MeHeHne kiumara.

AHTpONOreHHOE BO3EMCTBHE HA PACTUTEIbHBIM M KUBOTHBI MHp. OXpaHa pacTUTEIBHOTO U >KMBOTHOTO
Mupa. OCHOBHBIE IPUHIUIIBI OXpaHbl pUpoabl. KpacHbie kHUTH. Oc000 oXpaHsieMble IPUPOAHBIE TEPPUTOPHH
(OOIIT). boranndeckue caapl ¥ 300JIOTHIECKUE TTAPKH.

OcCHOBHBIE TIPUHIIUITBI YCTOMUYHUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPOJIbI. PalimoHanibHOe TpUPOI0TI0JIb30BaHNE
U COXpaHEHHE OMOJOTUYECKOTro pasHooOpasus 3emiu. OOIIMe 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA U €T0 BEPOSTHBIE ITOCIIEICTBUSI.

Pa3BuTHE METOOB MOHHUTOPWHTA Pa3BUTHS OIMACHBIX TEXHOTCHHBIX MporieccoB. Cucmemuvle uUCCiedo8anus
nepexooa k pecypcocbepeearowell u KOHKYPEHMOCHOCOOHOU SHepeemuke. bBuonocuueckoe pasnoobdpasue u
buopecypcol. Hayuonanvuvle ungopmayuonnvie cucmemsl, obecneuusaiowue O0CMyn K uHgopmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbI IKOpeabUIUMAYUU IKOCUCHEM U CNOco608 bopbobL ¢
buonogpesicoeHusmuU. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JlemoHCTpanuu

Tabmumpl 1 cxeMmbl: «3arpsisHeHne arMmochepbl», «3arps3HeHHe THUIpocdepb», «3arps3HEHUE TOYBBDY,
«ITapaukoBsIil 3gdexT», «Ocobdo oXpaHseMbIe IPUPOTHBIE TEPPUTOPHUIY, «MOJETH YIIPaBIIEMOTO MUPAY.

Ob6opynoBanue: dotorpadun OXpaHsIeMbIX pacTeHUN W KUBOTHBIX KpacHoii kuuru Poccuiickoit denepanmm,
KpacHoit kHurHM peruona.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArONIUMHUCS TMPOTPAMM CPEIHETro
o0miero o0pa3oBaHus: JMYHOCTHBIC, METAIIPEIMETHBIEC U MTPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS MPOrpaMMbl 1O OHOJIOTMH BBIJIEIEHBI CIEAYIOLUE
COCTABJIAIOLINE: OCO3HAHHWE OOYHYAIOUIMMHUCSH POCCUICKONW TIpa)IaHCKOM HIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENENICHUI0, Haiuyue momusayuu K OOy4EeHHIO OMOJIOruw,
yenenanpasnennoe pazeumue BHYTPEHHUX YO€XKIEHUM JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPaJAULUI pa3BUTHS OUOJOIMUYECKOIO 3HAHMS, 20MOGHOCMb U CNOCOOHOCMb O0YYaIOUIUXCS
PYKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTU LICHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAaMH, INPUCYIIMMH CUCTEME
Ononoruyeckoro oOpa3oBaHUs, Haluuue NPasoCcoO3HAHUS SKOIOTHUECKON KYIBTYPbI, CHOCOOHOCMU CMABUMb
L€ ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JlnuHoCTHBIE pe3ysibTaThl OCBOCHHS MPOTrpaMMbl IO OHOJIOTHMH JOCTUTAIOTCS B €IUHCTBE Y4eOHOW U
BOCITUTATEIBLHON JIEITEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHHUCKHUMH COLIUOKYJIHTYPHBIMH,
HMCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU M HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT TMpOIlEcCaM CaMOIIO3HAHMUS, CAaMOBOCIUTAHUS W CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIMH JTUYHOCTH, MAaTPUOTU3MA U YBKEHHUS K 3aKOHY U IPaBOIMOPSAIKY, YEIOBEKY Tpyla U
CTapluieMy TOKOJCHHIO, B3aUMHOIO YyBa)KEHHUs, OEpEeKHOTO OTHOLIEHUS K KyJIbTYpHOMY HACIEAUIO U
TpaauLIUSIM MHOTOHAIMOHANBHOTO Hapoaa Poccuiickoit denepanuu, mpupoje u OKpyKaroliei cpee.

JImyHOCTHBIE pe3yiabTaTbl OCBOCHUMA yqeGHoro npeamMeTa «buonorus» IOIKHBI OTpaXXaTb TOTOBHOCTb U
CIIOCOOHOCTH O6y‘IaIOH_II/IXC$I PYKOBOACTBOBATHCH C(l)OpMPIpOBaHHOI‘;I BHyTpeHHeI\/'I Ju (0K} 20005 (S) 7 JINYHOCTH,
CHCTEMOH HNECHHOCTHBIX OpI/IeHTaHI/Iﬁ, MNO3UTHUBHBIX BHYTPCHHUX y'6e)I(I[eHI/II7I, COOTBCTCTBYIOIHUX
TPAAUIIUOHHBIM HCHHOCTAM pOCCHfICKOl"O O6H_IeCTBa, paCIupeHUC KU3HCHHOI'O OIIbITa U OIIbITa ACATCIbHOCTH
B IIponeCcCe peaindallii OCHOBHBIX HaHpaBJ'[CHI/II\/’I BOCITUTATEIIBbHOM JACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) Tpa’kAaHCKOI'0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMM OOYyYaroIIerocs KaK aKTHBHOTO W OTBETCTBEHHOTO 4YieHA
pOCCUCKOro 00IIIeCTBa;

OCO3HAHUC CBOUX KOHCTUTYIIMOHHLIX MTPaB U O6$ISE[HHOCTCI>1, YBAXXCHHUC 3aKOHA U IIPAaBOIIOPSA KA,

TOTOBHOCTh K COBMECTHOM TBOPYECKON NIEATEIBHOCTH MPU CO3JaHUH YUEOHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX U
M03HABATENbHbIX 3a/1a4, BHITOJTHEHUHN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEENsITh COOCTBEHHYIO TO3WIIMIO 1O OTHOIICHHWIO K SIBICHUSIM COBPEMEHHOW >KHU3HU U
OOBACHATH €€,

YMCHHUEC YUHUTBIBATE B CBOUX HeﬁCTBHﬂX HCO6XO)II/IMOCTB KOHCTPYKTUBHOI'O B3aI/IMO}IeI>’ICTBH$[ J'IIO)IGI?I C pa3sHbIMUA
Y6G)KJ16HI/I$[MI/I, KYJIBTYPHBIMU HEHHOCTAMHU U COIMUAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOIECCE COBMECTHOTO BBIOJHEHHS YYEOHBIX, ITO3HABATCIBHBIX H
WCCIIIOBATEIILCKUX 3a/1a4, YBOKUTECIHFHOTO OTHOIICHUS K MHEHHIO ONMIIOHEHTOB MPH OOCYXIECHUH CIOPHBIX
BOTIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS,

TOTOBHOCTh K TyMaHUTapHOMN M BOJIOHTEPCKOM NEATENbHOCTH;



2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakJIaHCKON HACHTUYHOCTH, NATPUOTH3MA, YBAXKEHUS K CBOEMY Hapoiy,
YyBCTBa OTBETCTBEHHOCTH nepesa PoauHoM, ropocty 3a cBOMl Kpail, cBor0 PojuHy, CBOH SI3bIK U KYJIBTYPY,
MPOLIOE U HACTOsIIIee MHOMOHALMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOC OTHOUICHUEC K MPHUPOAHOMY HACICINIO U MMaMATHHUKaM IPpHUPOABI, JOCTHUKCHUAM Poccuu B HayKe,
HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX, TPYAC,

CITIOCOOHOCTD OLICHUBAaTh BKJa[ pOCCHﬁCKHX y‘léHbIX B CTAaHOBJICHUC MU Pa3BUTHC 6I/IOJ'IOFI/II/I, IIOHUMMAaHUuA
3HAaYeHHUs OMOJIOTHH B MO3HAHUH 3aKOHOB IIPpUpPOabI, B ) KU3HU YCJIOBECKA U COBPEMCHHOI'O 06H.[€CTBa;

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTD OLCHUBATh CUTYyalUIO U INPHUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIBHO-
HpPaBCTBCHHBIC HOPMbI U HCHHOCTHU;

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOﬁqHBOFO 6yz[y1uero;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM pPOJIUTEISM, CO3/JIaHMI0 CEMbM Ha OCHOBE OCO3HAHHOI'O IPHUHSATHS
LIEHHOCTEN CEMENHOM )KU3HH B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

9CTETUYCCKOC OTHOUICHUEC K MHUPY, BKIIOYasA 3CTCTUKY 6BITa, HAay4YHOT'O U TCXHHUYCCKOro TBOPUECTBA, CIIOPTA,
Tpy/a, 0OIEeCTBEHHBIX OTHOIICHUIA;

MMOHUMaHHE YMOIIMOHAILHOTO BO3ECHCTBUS KHUBOM npupoabl 1 ee OCHHOCTH,

TFOTOBHOCTb K CaMOBBIPAXKCHHUIO B PA3HBIX BUJAAX HUCKYCCTBA, CTPEMJICHUC MPOABJIATH KauCCTBa TBOpquKOﬁ
JINYHOCTH,

5) ¢pusuueckoro BocnuTaHus, GOpMUPOBaHHS KYIbTYPHI 310pPOBbsI U SMOLMOHAIBHOTO OJIArONOTYUHS:

MMOHUMaHWE W peau3alus 30pOBOro W Oe3omacHOro oOpasa >KM3HU (3I0pOBOE MHUTAaHHE, COOIOACHUE
TUTUEHUYECKUX TPaBUI U HOPM, COAlaHCHPOBAHHBIM PEXUM 3aHSATUH U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3HUECKOMY U
MICUXHYECKOMY 3JI0POBBIO;

IMOHUMAHHUEC HCHHOCTU IIPAaBUJI HWHAUWBHUAYAJIBHOI'O0O W KOJIICKTUBHOI'O 0e30I1acHOro MOBCACHUA B CUTyallUAX,
YIrpoKaromux 310pOBbI0 U KU3HU mo,ueﬁ;

OCO3HaHHUE MOCTEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);
6) TPyIOBOTO BOCITUTAHHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;



TOTOBHOCTh K aKTHBHOM JCATCIIBHOCTH TEXHOJOTHYECKON | COHH&J’IBHOﬁ HaIpaBJICHHOCTH, CITOCOOHOCTH
HWHUIUHUPOBATH, IJIIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJTHATE TaKyHO JCATCIBHOCTD,

UHTEpEC K pasiuydHbIM cepam NpodecCHOHATBHOM NESTENIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyayuieit mpodeccun U peaaTn30BbIBATh COOCTBEHHbIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTSHKCHUN BCEH KHU3HH,
7) SKOJOTUYECKOTO BOCIIUTAHMUS:

OKOJIOTHYCCKH uenecooGpa3Hoe OTHOIICHHUE K HNPUPOAC KAK HCTOYHHUKY KHU3HU Ha 3€MJIC, OCHOBE €
CYLICCTBOBAHUSA,

MIOBBILIEHUE YPOBHSI IKOJIOTHUYECKOM KYJIBTYpbl: IPUOOPETEHUE OMbITA IUIAHUPOBAHUSI TIOCTYNIKOB U OLEHKU UX
BO3MOJKHBIX ITOCJIEACTBUM JIs1 OKPYKAIOIIEH CpeJibl;

OCO3HAHHE TII00ATFHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PeLICHHUs;

CIIOCOOHOCTh HCHOJb30BaTh MPHOOpETaeMble NPU H3YYEHUM OMOJIOTMM 3HAHUS U YMEHUS INpPU PELICHUU
po0JIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOIb30BAHUEM (COOJIIOICHUE MIPABUI MTOBEIEHUS B NPUPOIE,
HaIpPaBJICHHBIX Ha COXpAaHEHHE PaBHOBECHUS B IKOCHUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Ouochepsl);

aKTUBHOE HEMPUATHE JCHCTBHUM, MPUHOCAIINX BPE OKPYXKAIOIIEH MPUPOJHON cpesie, yMEHHE MPOTHO3UPOBAThH
HeOIaronpusATHbIC YKOJIOTUYECKUE MTOCIEICTBUS MIPEANPUHIUMAEMbIX JEHCTBHUI U MIPEeI0TBPAIATh HX;

HaJIMYHUC Pa3BUTOIO0 IOKOJOIMYCCKOI'0  MbIIIJICHUA, JKOJIOTHYECKON KYyJIbTYpbl, OIIbITa OCATCIBbHOCTHU
JKOJIOTUYECKOM HaIMpaBJICHHOCTH, YMCHUSA PYKOBOACTBOBATHCA UMU B HOSH&B&TCHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I u
COIII/IHJ'IBHOﬁ IMPaKTUKEC, TOTOBHOCTH K Y4YaCTHIO B Hp&KTPI‘IGCKOﬁ JACATCIIBHOCTH 9KOJIOTHYCCKOM
HAIpaBJICHHOCTH;

8) HEHHOCTHU HAYYHOT'O ITO3HAHU:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
OOIIIECTBEHHOH MPAaKTUKHM, OCHOBAHHOT'O Ha JMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUDE;

COBCPUICHCTBOBAHUC SI3BIKOBOM U YUTATEIbCKOM KYJIbTYPBI KaK CPCACTBA B3aHMMOJCHCTBUS MCKAY JHOABMU U
IMO3HAHHWA MHUPA;

MOHUMAaHKE CrieU(UKA OMOJIOTUHU KaK HayKH, OCO3HaHUs €€ posid B (JOPMHUPOBAHUU PAIIHOHATHHOTO HAYYHOTO
MBIIICHHS], CO3JAaHHUH [IEJIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIEM MUPE KaK O EAMHCTBE MPUPOIBI, UETOBEKA
U 00IIecTBa, B MO3HAHWU TMPHUPOAHBIX 3aKOHOMEPHOCTEH W pEHIeHUH MPOOJIEM COXPAHEHUS MPUPOTHOTO
paBHOBECHSI;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJOTHH JUJISI COBPEMEHHON IMBHIM3ALMU: OOECIeUeHHss HOBOTO YPOBHS
pPa3BUTHS MEIUIUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pEIllaTh PECYpPCHbIE MPOOIEMBI
Pa3BUTHSI YEJIOBEYECTBA, TMOWCKA MYyTEW BHIXOJAa M3 TJIOOAIBHBIX JKOJIOTHYECKUX MpoOJeM M oOecredeHus
nepexoja K YCTOMYMBOMY Ppa3BUTHIO, pAlMOHAJIBLHOMY HCIIOJIb30BAHUIO MPHUPOAHBIX PECYPCOB H
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHWUA B IENSAX TIOBBIMICHHUS OOIIeH KYJIbTYpHI,
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHON YacTH ()YHKIIMOHAJIBLHOW TPaMOTHOCTH OOYYaIOIIMXCS,
dhopmMupyeMoit ipu U3ydeHUH OUOJIOTHH;



IIOHUMaHHUE€ CYHNHOCTH MCTOAOB IIO3HAHHWA, HCIOJbB3YEMBIX B CCTCCTBCHHBIX HaYyKax, CIIOCOOHOCTH
HCIIOJIB30BATh IIOJY4Ya€MbIC 3HaHUA [JId aHallu3a | OOBSCHEHHST SIBJICHUH OKpyXaromero mupa Hu
MPOUCXOAAIINX B HEM HBMGHGHHﬁ, YMCHHUC OCJIATh 000CHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HayYYHBIX (I)aKTOB n
HMCIOIUXCA NaHHBIX C HEJIbIO IMMOJIYYCHHA JOCTOBCPHLIX BbIBOJOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJIB30BaTh OWOJOTHYECKUE 3HAHUS ISl PEIICHHs MpoOjeM B pealbHBIX
KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUEC IECHHOCTHU HaquOﬁ JACATCIBHOCTH, T'OTOBHOCTE OCYHICCTBIIATE IMPOCKTHYIO U HCCIEA0BATEIILCKYIO
ACATCIIbHOCTb HHAUBUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPLIBHOMY 06p330BaHHIO nu CaMOO6paSOBaHI/II-O, K aKTUBHOMY IIOJIYYCHUIO
HOBBIX 3HAHWUH 10 OMOJIOTHH B COOTBETCTBHH C JKM3HEHHBIMU HOTpe6HOCT${MI/I.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHHUS yueOHOro mnpeamera «buONOTHS» BKIIOYAIOT: 3HAYUMbBIC IS
(GbopMUpOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCA MEXKIUCIHUIUIMHAPHBIE (MEXIpeAMETHbIE) OOIeHayYHbIe
MOHATHSI, OTPAKAIOLIUE IEJIOCTHOCTh HAaydyHOHW KapTUHBI MHpa U CHenupuKy METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBICHUE, MPOIECC, cUcTeMa, Hay4dHbId (akT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeI0BaHNE, HA0II0IeHNE, U3MEPEHUE, HIKCIIEPHUMEHT
U Jpyrue); yYHUBEpcaJbHble YyueOHble JEHCTBUS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHUBHbBIE, PETYJISTUBHbBIE),
obecrieunBaromue  GopmMupoBaHue  (QYHKIMOHAIBHOW TPAMOTHOCTH W COLUMAIBHOW  KOMIIETCHIIMU
o0yJaromuxcs;  CIOCOOHOCTh  OOy4aromIMXCs ~ HWCIOJNB30BaTh  OCBOGHHBIE  MEXKIUCIHILIMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCajbHble YydeOHbIE [EHCTBUS B II03HABATEIbHOW U COLMAJIBHOU
IIPAKTHKE.

B pesynpraTe u3yueHus OMOJIOTMM Ha ypOBHE CpelHEro ooOimiero oOpa3oBaHusi y oOydaromierocs OyayT
chOopMHUpPOBaHbI TO3HABATENbHBIE YHUBEpCAIbHbIE yUeOHBbIE IEHCTBHS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIC
yueOHbIe IeHCTBUS, PETYIATUBHBIE YHUBEPCATbHBIE YUeOHbIE AEHCTBHSI, COBMECTHAS IESTEIBHOCTD.

MeTanpeMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPAMMBI CPETHETO O0IIEeTr0 00pa30BaHuUs JOKHBI OTPAKATh:
OBaieHne YHUBEPCATBHBIMH YIeOHBIME ITO3HABATEIIHHBIMU JCHCTBHSIMH:

1) 6a3oBbIe JTOTHYECKUE NEHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaTH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BAaTh IIPU OCBOCHUU 3HaHUM HpI/IéMLI JOTHYCCKOI'0 MBbIIIJICHUA (aHam/I:sa, CHUHTC3a, CpPaBHCHUA,
KHaCCI/I(i)I/IKaL[I/II/I, O606H_ICHI/I$I), PaCKpbBIBATH CMBICII OHOJIOTUYECKUX IOHSATHH (BLIIICJBITL HUX XapaKTCPHBLIC
IIPpU3HAKH, YCTAHABJIMBATH CBA3U C APYT'UMU HOHHTI/I}IMI/I);

OMPECACIIATL LCIIN ACATCIIBHOCTU, 3alaBasd MapaMETpbl U KPUTCPUU HUX NOCTUIKCHHA, COOTHOCUTH PC3YJIbTATLI
ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIISAMU,

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS [l OOBSICHEHUSI (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ACTYKTUBHBIE, IO AHAJIOTUH), BBISBIISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJIEHUSX, (DOPMYIUPOBATH BHIBOBI M 3aKIIOYCHMUS,



MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JJIs NPEICTABICHUS CYHICCTBEHHBIX CBSI3€il M OTHOILEGHUN B
M3Yy4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a Tak)Ke MPOTHBOPEUMU PAa3HOrO pPOJAA, BBISIBICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3padarbIBaTh IUIaH PEIICHHs TPOOJIEMbI ¢ YIETOM aHaM3a UMEIONIMXCSI MAaTePHAIbHBIX U HeMaTepPHaIbHBIX
pecypcos;

BHOCHUTb KOPPEKTHUBBI B ACATCIBHOCTb, OLHCHHBATHL COOTBETCTBUC PE3YJIbTAaTOB LECIAM, OLUCHHBATH PHUCKHU
HOCJ'ICI[CTBI/If/'I JACATCIIBHOCTH,

KOOPJMHHUPOBATh M BBHIMIOJHIATH PAb0OTy B YCIOBHUSAX PEATHHOT0, BUPTYaJbHOTO M KOMOWHHPOBAaHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH XKHU3HEHHBIX TPOOIeM.
2) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

BJIa/IETh HABBIKAMU Y4EOHO-MCCIIE0BATENbCKOM M TPOEKTHOM JI€ATENbHOCTH, HaBBIKAMH Ppa3peLICHUs
npo0eM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOAOB PEIICHUS MPAKTHYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIOJIb30BaTh Pa3JIMYHbIE BHJIbI JAESITEIBHOCTH IO IIOJYYEHHIO HOBOIO 3HAHUS, €ro MHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHSIX, B TOM YUCIIC IPH CO3JJaHUN YUEOHBIX U COIMATBHBIX
IIPOEKTOB;

(dbopMHUpOBAaTh HAYYHBIM THUM MBIIUICHUS, BJIaJ€Th HAYYHOM TEPMUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMH M
METOaMH;

CTaBUTH U (PopMyTHUpOBaTH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIIHbHON EATEILHOCTH M JKU3HEHHBIX CUTYAIlUsX;

BBISBIIATH IIPUYUHHO-CIICCTBEHHBIEC CBA3U M AKTyaJIM3UPOBATh 3aJady, BBIABUIATh TMIIOTE3y €€ pELICHHS,
HaxOJIUTh ApPIYMEHTHI JUI 10OKa3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

AHAJIIU3UPOBATH TTOJYUCHHBIC B XOAC PCIICHUA 3ala4i PE3YyJIbTATbhl, KDUTUUCCKU OLCHUBATH UX NJOCTOBCPHOCTD,
MPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHUAX,

AaBaTb OLICHKY HOBbBIM CUTYAllUSAM, OLICHUBATL HpHO6pCTéHHLII>i OIIBIT,;

OCYHICCTBJIATDH HCHeHaHpaBHCHHLIﬁ IOUCK IICPEHOCa CPCACTB U CII0c000B JEHCTBUS B HpO(I)eCCI/IOHaJIBHYIO
cpeny;

YMETbh NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
yYMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o01acTel;

BBIJIBUT'aTb HOBBIC HJCH, IpCIaraTb OPUTHMHAJIBHBIC IMOAXOJAbl WM PEHICHUA, CTaBUTHh HpO6J’IeMBI Hn 3a1a4u,
AOIMYCKAOMMKE aJIbTCPHATHBHBIC PCILICHM.

3) pabota ¢ nuHpoOpmanueit:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMAIMK (TEKCTe y4eOHOro MmocoOus, HayYHO-TOMYISIPHOM
auTeparype, OMOJIOTMYECKHX CIIOBapsAX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JdaHHBIX, B HHTepHere),
aHAJTM3UpPOBaTh MH(MOPMALMIO PA3TUYHBIX BHJIOB U (OPM TPEACTABICHUS, KPUTUYECKH OLICHUBATH €&
JOCTOBEPHOCTD U HENTPOTUBOPEYUBOCTb;



(GbopMyIIMpOBaTh 3amMpoChl W TMPUMEHATH PA3JIUYHBIC METOJbI TPH TOWCKE W OTOOpE OHOJOTHYCCKOU
nH(popManuu, HeOOXOAMMOMN ISl BBITIOJTHEHUS YIeOHBIX 3a1a4;

HpI/IO6peTaTB OIIBIT HCIIOJB30BaHUA I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFHﬁ, COBCPUICHCTBOBATH
KYJIBbTYPY aKTUBHOI'O MCIIOJIb30BAHUA PA3JIMYHBIX IIOMCKOBBIX CUCTEM,

CaMOCTOSITEIIHO BBIOMPATh ONTUMAIBHYIO (OpMY TpEACTaBICHHUS OWOJIIOTUYECKON WH(pOpMAUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAY4YHBIN S3bIK B KAUECTBE CPEACTBA MpHU padore ¢ Onosiornyeckoil nHpopmanuen: NpuMeHsITh
XUMHUYECKHe, PU3NYECKue U MaTeMaTHUYeCKUe 3HAaKH U CHUMBOJIBI, (OpMyIibl, aOOpeBUaTypy, HOMEHKIATYpY,
MCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJI3/ICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHl HHPOPMALUH, HHPOPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH.
OBJIaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU I[CflCTBI/IiIMHI
1) oGmienue:

OCYLLIECTBIATh KOMMYHHMKAIIMU BO BceX cepax *KM3HM, aKTUBHO Y4acCTBOBATh B JUAJIOTe WM JUCKYCCUH IO
CyllecTBy o0OCyXkaaemMoi TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BbBICKA3bIBaTh CYKIEHUS OTHOCHUTEIbHO
BBINIOJTHEHUS TIPEIaracMoi 3a/layu, YUYMThIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3UIUI JAPYTrUX YYaCTHHUKOB
JMaJiora Wikl JUCKYCCUH);

pacrio3sHaBaTb HeBep6aJ'H)HI)Ie cpeacTBa O6III€HI/I$I, MMOHUMAaThb 3HAYCHHUEC COLHUAJIbHBIX 3HAKOB, MPCAINOCBIIOK
BO3HHMKHOBCHUA KOH(l)J'II/IKTHBIX CHTyaHHﬁ, YMCTHb CMATYATDh KOH(l)J'II/IKTI)I H BECTHU IMEPECTOBOPLI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHHUS W B3aUMOJICHCTBUS, TOHUMATh HAMEPEHMs] IPYTUX JIOJIEH,
MPOSIBJISITh  YBOXKHUTEIBHOE OTHOIIEHHWE K COOECeNHMKY U B KOPPEKTHOH ¢opme (GopMylIupoBaTh CBOU
BO3paKEHUS;

pa3BépHYTO 1 JIOTUYHO H3Jaratb CBOIO TOYKY 3pCHUS C UCITOJB30BAHUEM A3BIKOBBIX CPCACTB.
2) COBMCECTHAA ACATCIbHOCTD:

MOHMMaThb M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAMBHUIYalbHOM pabOTBl NpU pELICHUU
Ouosiornyeckoil mpo0iaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS I'PYNIOBBIX (OPM B3aUMOJEHCTBUS
IIpU pelIeHny yueOHOH! 3a1a4H;

BBI6I/IpaTB TEMATUKY U MCTOAbl COBMCCTHBIX JehCTBU C y‘-IéTOM O6IJ_II/IX HUHTCPCCOB U BO3MOXKHOCTEH KaXKJI0TO
YJICHA KOJIJICKTHBA,

INpUHHUMATh SN COBMECTHOI ACATCIIbHOCTH, OPraHU30BBIBATH W KOOPAWUHUPOBATH JeicTBUsA 10 €€
JOCTHMIXKCHHIO: COCTABJIATH IIJIaH HCﬁCTBHﬁ, pacnpeacisitb poJini C y‘IéTOM MHEHHUM Y4aCTHUKOB, 06CY)K,Z[8.TB
PE3YIbTAThI COBMECTHOM paGOTBI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/Aa M KaXJI0TO YYaCTHHKA KOMaHJIbl B OOIIMI pe3yabTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

npejjaraTh HOBBIE MPOEKTHI, OLEHUBATH HWJIEU C IMO3UIMUA HOBHU3HBI, OPUTMHAJIBLHOCTU, MPAKTHYECKON
3HAUYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETHUECKOE MOBEJICHHE B PA3JIMYHBIX CHUTYAIHSAX, MPOSBISATh TBOPYECTBO U
BoOOpakeHue, ObITh MHUIIUATUBHBIM.



OgnazicHHEe YHUBEPCATLHBIMU PETYJIATUBHBIMU JCHCTBUSMU:
1) camoopranu3anmus:

HCIIOJIBb30BAaTh OHMOJIOTHYCCKUEC 3HAHMS JJI1 BBISABJICHUS HpO6HeM U UX PCIICHHA B KM3HCHHBIX U yT-I€6HBIX
CUTYyallMsIX,

BBIOMpPAaTh Ha OCHOBE OMOJOrMYECKMX 3HAHUH IIEJeBBIC M CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBUSAX U
MIOCTYIKaX 110 OTHOIIEHHUIO K )KUBOH NPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOLIHX;

CaMOCTOSITENTFHO ~ OCYIICCTBIIATh TO3HABATEIBHYIO JIEATEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh H
(dbopMynpoBaTh COOCTBEHHEIE 3a/1a4M B 00pa30BaTEIHHON ACSATEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHs MPOoOJeMbl ¢ y4ETOM HMMEIOLINXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO ITUPOKOW 3PYAUIIMU B PA3HBIX 00JACTAX 3HAHUH, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHbBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OIIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEISM;

BJIaJIeTh HAaBBIKAMU TO3HABaTENbHOW pe(iIeKCHH KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBHM M MBICIUTEIbHBIX
IIPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, HCHOIB30BATh MPUEMBI Pe(IIEKCUU Ul OLEHKU CUTYAIH, BIOOpa
BEPHOTO PEILICHUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U a@pIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
3) npunsTUe cedst U JPYTUX:

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJILTATOB I€ATEIbHOCTH;
MPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJ0BeKa.
NNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS COIEpKaHMs ydeOHOro mnpenmera «buomorus» Ha yriyOn€HHOM ypOBHE
OpPHUEHTHPOBaHbI Ha obOecrnedueHne NpoUIbHOTO 00ydeHus oOydarommuxcs Owonornd. OHHM BKIIOYAOT:
cnienupudeckue st OMOIOTUN HAayYHbBIC 3HAHHS, YMEHUS U CIIOCOOBI JCHCTBUI TI0 OCBOSHHIO, HHTEPIIPETAIHN
U TPeoOpa3OBaHHUIO 3HAHWM, BHUJABI JCATEIBHOCTH TIO IOJYYECHHIO HOBBIX 3HAHUM W WX MPUMEHCHHIO B



Pa3IMYHbIX Y4eOHBIX, a TAKXKE B PEAIbHBIX KU3HEHHBIX cUTyauusx. [IpeaqmeTHble pe3yiabTaThl NPEACTaBICHBI
0 ToJIaM U3y4YEeHUsl.

HpeI[MeTHBIG PE3YIBbTATEI OCBOCHUA yqe6Hor0 npeamMeTa «buomorusa» B 10 knacce AOJIKHBI OTpaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe M POJM OMOJOTMHM B CHUCTEME ECTECTBEHHBIX HAayK, B (hOPMHUPOBAHHU
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHWU 3aKOHOB MPHUPOJIbI U PEIICHUU MPOOIeM paloHaIbHOTO
MIPUPOIONOIB30BaHUS, O BKIIAJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIQJICHHE CHUCTEMOW OWOJIOrMYeCKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJAramolnue OHOIOTHYEcKUe
TEPMUHBI U  TOHATUSA  (KU3Hb, KIJIETKAa, OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOperyJsius,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTh, H3MEHYHMBOCTh, POCT M pa3BUTHE), OHMOJIOTHMYECKHE TEOPHUU
(knerounas Teopus T. IlIBanna, M. llIneiinena, P. BupxoBa, XpoMocoMHas Teopusl HaclaeACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBuioBa — 0 1ieHTpax MHOrooOpas3usi U IPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHN),
3aKOHBI (eaIuHOOOpa3usi MOTOMKOB II€PBOIO IIOKOJEHHWS, PACIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanus I'. Menzensi, roMOJIOTUYECKUX PSAIAOB B HaclencTBeHHOW u3meHunBocT H. U. BaBuiiosa),
MIPUHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIQJICHUEC OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHWSI, WCIOJh3YEMBIX B OHMOJIOTHYECKHUX HCCIICIOBAHMIX
KHUBBIX 00BEKTOB (OMHCAHKE, U3MEPCHHE, HAOIIOICHUE, SKCIICPUMEHT);

YMCHHUC BBIACIATL CYHICCTBCHHBIC IMPU3HAKU: BUPYCOB, KIJICTOK IMPOKAPHUOT M 3YKAPUOT, OAHOKJIICTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJIe OaKkTepuil, rpuOOB, paCTeHUM, )KUBOTHBIX U YEJIOBEKAa, CTPOCHHUS
OpraHoB U CUCTCM OPraHoOB paCTeHI/If/'I, JKMBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUSHCACATCIbHOCTHU, IPOTCKAOIIUX B
OpraHM3Max pacTeHH, )KUBOTHBIX U YeJIOBEKa, OMOJOTMYECKUX MPOLIECCOB: 0OMEHa BelecTB (MeTabonusm),
IpeBpalleHus] PHEpPruu, OpoXeHHs, aBTOTPO(GHOrO0 M TreTepoTpo(HOro TUIMOB NHUTAHUS, (OTOCHUHTE3a H
XeMOCHHTE3a, MUTO03a, Mel03a, TaMeToreHesa, SMOpruoreHes3a, NocTIMOPUOHATILHOTO Pa3BUTHS, PA3MHOXKEHUS,
WH/IMBUYyaJIbHOTO Pa3BUTHUsI OpraHU3Ma (OHTOTEHe3a), B3aMMOJAEHCTBUS T'€HOB, IeTepo3Uca, HCKYCCTBEHHOTO
otOopa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM M HUX (YHKIUSIMH, CTPOCHHEM KIETOK
pa3HbIX TKaHed U X QYHKUUAMHU, MEX1Y OpraHaMH U CUCTEMaMH OPraHOB y pacTE€HUM, )KUBOTHBIX U YellOBeKa
U UX QYHKIUSAMH, MEXIY CUCTEMAMU OPTaHOB M MX (YHKIUSAMH, MEX/Y 3TaiaMu oOMEeHa BEIIECTB, dTalnaMu
KJIETOYHOTO IMKJIA U KU3HEHHBIX I[MKJIOB OPraHM3MOB, 3TallaMd SMOpPHMOHAIBHOTO PAa3BUTHUS, TEHOTUIIOM U
¢dbenotunom, peHoTunoM u pakTopaMu Cpesibl OOUTAHUS;

YMCHUCEC BBIABIIATH OTJIUMYHUTCIBHBIC ITIPU3HAKH )KUBBIX CUCTEM, B TOM YHCJIC paCTeHI/II\/'I, JKUBOTHBIX U YCJIOBEKA,

YMCHHEC HUCIOJIB30BATh COOTBCTCTBYHOIIMUC ApPTYMCHTHI, 6I/IOJ'IOFI/IHCCKYIO TCPMHUHOJIOTUIO U CHMBOJIMKY JJIA
AO0Ka3aTCJIbCTBA pOACTBA OPTraHU3MOB PA3HBIX CUCTCMATUUYCCKUX TI'PYIIIL;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aayd, BBIABISATH MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXIY HCCIEIyeMbIMH
OMOJIOTMYECKUMHU TPOLIECCAMU M SBJICHUSMH, JI€JIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAaHUM MOJYYEHHBIX
pE3YJIbTATOB;

YMEHHUE BBIMOIHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COOMI0IATh MpaBuiia npu padore ¢ yd4eOHBIM U
1a00paTOPHBIM 000PYIOBaHHEM;

YMCHHUC BBIABUIaTb THIIOTC3bI, MNPOBCPATH HX ISKCICPUMCHTAJIIBHBIMU CPCACTBAMU, (bOpMy.HI/IpyH Ocjiib
HCCIICAO0BaHNA, aHAJIM3UPOBATH ITOJTYUYCHHBIC PC3YJIbTATLI U ACJIATh BBIBOADI,



yYMEHHE y4acTBOBATh B yUe€OHO-MCCIIEI0BATENLCKOM paboTe Mo OMOIOTHH, SKOJIOTUU U METUIMHE, TPOBOANMOMN
Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIATH MOTYUYCHHBIC PE3yIbTaThl HA YUCHHYECKUX
KOH(epeHIHSIX;

YMEHHE OLEHMBAaTh 3THUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHMH B 0OJIACTH OMOJOTMM U MEIULMHbI
(KJIOHMpOBAaHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAINPABICHHOE M3MEHEHHE TIE€HOMAa M CO3JaHHe
TPaHCTE€HHBIX OPTaHNU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BBIOOP Oynyiel npogeccuoHanbHON AEATENIBHOCTH B 00J1aCTH OUOJIOTHH,
MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIIBCKOTO XO3SWCTBA, MHUILIEBOW NMPOMBIIUIEHHOCTH, YIIyOIsTh
MO3HABATENIbHBIM HMHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun Hu
MPOJOIDKEHHE OHMOJIOTMYECKOro oO0pa30BaHMs B OPraHU3aIMsIX CpeaHEero Npo(ecCHOHAIBHOTO M BBICIIETO
oOpa3oBaHMUs.

[IpeameTHbIC pe3yabTaThl OCBOEHU yueOHOTO npeameTa «buonorusi» B 11 kracce NOMKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTe M POJM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HayK, B (hOpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B TIO3HAHUM 3aKOHOB TMPUPOABI M PEHICHUH
9KOJIOTUYECKUX MPOOJIEM YeI0BEUECTBa, a TAKXKE B PEIICHUU BOIPOCOB PAIIMOHAILHOTO MPUPOIOTIONB30BaHUS,
1 B (OPMHUPOBAHUHU I[IEHHOCTHOTO OTHOIIEHHUS K IMPHUPOJE, OOIIECTBY, YCIOBEKY, O BKJIAJIE POCCHUCKHX H
3apyO0eKHBIX YIEHBIX-ONOJIOTOB B Pa3BUTHE OHMOJIOTHH;

YMEHHE BJIaJI€Th CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpask BKJIIOYAET ONpEAESICHUS U TOHUMAHNUE CYILIHOCTH
OCHOBOIOJIArarolux OHOJIOrMYECKUX TEPMHUHOB M IMOHATHM (BUA, 3KocucTeMa, Ouocdepa), Ononoruueckue
Teopun (dBosmonoHHas teopus Y. [lapBuHa, cuHTeTH4eckast Teopus 3Boionun), yuenus (A. H. CeseproBa —
0 MyTSX M HampasieHusx sBoironuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (T€HETHUECKOT0 paBHOBECHUS
JUk. Xapau u B. BaiinGepra, 3zapogsimeBoro cxonacrsa K. M. bapa), npaBuna (munumyma FO. JlubGuxa,
HKOJIOTUYECKOM MUpaMuUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

YMCHHUEC BJIAACTb OCHOBHBIMHM MCTOJAMU HAYYHOI'O IIO3HAHUS, HCIIOJIbB3YCMbBIMHU B OMOJIOTUYECKUX
HUCCICOOBAHUAX JMKHUBBIX OOBEKTOB M DKOCHUCTEM (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6J'II-OI[eHI/Ie, BKCHepI/IMCHT),
CIIoco0aMU BBISIBJICHUS U OLCHKHU aHTPOIIOTCHHBIX U3MEHEHHUH B npupoae;

YMEHHUE BBIJENATh CYIIECTBEHHbIE TPU3HAKU: BHJOB, OHMOIEOIIEHO30B, JKOCHCTEM U  Ouocdepsl,
CTaOWJIM3UPYIOIIETO, JBUXKYIIETO M  Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOOpa, alIonaTpu4yeckoro u
CHUMITaTPUYECKOTO BHJI000pA30BaHMs, BIMSHUS JBUXKYIIUX CHJI DBOJIOIMM Ha TEHO(POHJ MOy,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelleé OOMTaHUs, YepellOBaHUS HaIpaBJIICHWH 3BOJIOLUHU, KPYyroBOpPOTa
BELIECTB U MTOTOKA SHEPTUHU B IKOCHCTEMAX;

YMCHHC YCTAaHABJIMBATL B3aUMOCBA3U MCKIY IMPOLECCAMH 3BOJIFOIOWUH, ABWKYHIMMH CHUJIAMHU aHTPOIIOI'CHE34a,
KOMITOHCHTaAMH PAa3JIMYHBIX DKOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHu3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIC TPU3HAKHU JKUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTh BHIOB K Cpelle OOUTaHMUS,
a0MOTHYEeCKNX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSI3€ii OpraHu3MOB B COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHU B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJIHKY JUIS
JI0Ka3aTesIbCcTBa POJACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3U OPTraHW3MOB M CPEbl
oOuTaHUs, €IUHCTBA YEJIIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUSI MHOrooOpa3us BUIOB U DKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;



YMEHHUE peulath OMOJIOrMYEeCKHEe 3aJaui, BBIABIATh NMPUUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIY HCCIEAYEeMbIMU
OMOJIOTMYECKUMHU TPOLIECCAMU M SABJICHUSMHU, J€JaTh BBIBOJbI M INPOTHO3BI HA OCHOBAHUU IOJyYEHHBIX
pe3ybTaToB;

YMEHHUE BBINOJHATH J1TA0OPAaTOPHBIC U MPAKTUYECKHE paboThl, COOJII0AATh MpaBHia NpU paboTe ¢ y4eOHBIM U
1a00paTOpPHBIM 000PYIOBAaHHEM;

YMCHHUEC BbBIABHUI'aTb THMIIOTE3bI, IIPOBEPATH HX OKCICPHUMCHTAJIBHBIMH CpEACTBaAMU, (bOpMy.]'II/Ip}UI b
HCCICO0BAaHMs, aHAJIM3UPOBATH IIOJIYUYEHHBIC PE3YJIbTAThI U ACJIATh BEIBObI,

YMEHHUE y4acTBOBATh B YUEOHO-HCCIICIOBATEIBCKON pabOTE 1O OMOJIOTHH, YKOJIOTHH U MEIUIIUHE, IPOBOIUMOMN
Ha 0a3e IKOJBHBIX HAYYHBIX OOIIECTB, M MYOIMYHO MPEACTABIATH MOJTYYCHHBIC PE3yIbTaThl HA YUCHUYECKUX
KOH(EpEeHIHSIX;

YMCHHEC OLICHUBATL THUIIOTE3bl WM TCOPHU O IMPOUCXOXKIACHUU KHU3HHU, YCIOBCKA M YCIOBCUCCKUX pacC, O
INpUuYrHax, MMOCICACTBUAX U crocobax MpCaO0TBPAlllCHUA rn00aabHBIX N3MEHEHMI B 61/100(1)6136;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BHIOOP Oyaymei mpodecCHOHANIBHOM e TEILHOCTH B 00JIaCTH OUOJIOTHH,
9KOJIOTUH, TIPUPOIONOIB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHH, IICUXOJIOTUH, BETCPUHAPUH, CEIHCKOTO
XO3SCTBA, TMHUIIEBOH TMPOMBINUICHHOCTH, YIJIYOJIATh TI03HABATEIIbHBIA WHTEPEC, HAIpABICHHBIA HA
OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH MpodecCHH M TPOJOIDKCHHE OWOJIOTHYECKOro 0O0pa3oBaHUsS B
OpraHM3alysIX CPeIHEro MPo(EeCcCHOHATBHOTO U BBICIIETO 00pa30BaHM.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
No /i HaumeHoBaHue pasnesion " TeM (undposbie)
B MPOrpaMMsbI Beero Konrtpoabnbie IlpakTuyeckue ofpazoBaTelbHbIE
padoThbI padoTbI pecypenl
1 buonorusa kak Hayka 1 Pour, BuGmuorexa LIOK
2 JXKuBble cucTeMbl U UX U3y4YEHUE 2
Pam1, bu6nmmoreka ITOK

3 buonorus knetku 2 0.5 Pom, Bu6uorexa IIOK
4 XuMHYECKass OpraHu3arus KJIECTKHA 9 1 Pom, Bu6uorexa IIOK
S) CrpoeHue 1 pyHKIMU KIETKU 8 2 Pom, BuGmotexa IJOK
6 OOMeH BelIecTB U TNPEBpAIllEHUE DHEPTUU B 9 1 Pom, bubnmoreka [OK

KIIETKE
7 Hacnencteennas uHdpopmaius u peanu3anus 9 05 Pom, bubnmoreka [OK

e€ B KJIETKE '
8 JKW3HEHHBIN [IUKIT KJIETKU 6 1 Pomr, BuGmorexa IJOK
9 Crtpoenne U QyHKIIUH OpPTraHU3MOB 15 1.5 Pow, Bu6muorexa [[OK
10 Pa3mHOXeHMe U pa3BUTHE OPTaHU3MOB 8 1.5 Pom, Bu6uorexa IIOK
1 I'eHeTnka — Hayka O HACJICJICTBEHHOCTH H 5 05

HU3MCHYUBOCTU OPTraHN3MOB

Pamr, bu6bnmmorexa [IOK




12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 Pou1, Bubsimoreka [{OK
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 Poui, Bubsmorexa [LIOK
14 ['eneTnka yenoBeka 3 0.5 Pom, bubanorexa IIOK
15 Cenekiusi opraHU3MOB 3 1 P>m, bu6muoreka [IOK
16 buotexHonorus u cuHTETHYECKAs OMOJIOTHS 3 Por, BuGnuorexa LIOK
17 O6o6muienue. PesepBHoe Bpems 6 1 Pou1, Bu6moreka [TOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 1 13

11 KJIACC
KomnuecTBo yacos DNEeKTPOHHBIE
No 11/ HaunmeHoBanue pasaeioB U TeM (undpoBsbie)
) NPOrpaMMbl Beero Konrpoabneie Ilpakruueckue oGpaszoBarebHbIE
paﬁoTbI paGOTbI pecypchel
3apoXkaeHue W pa3BUTHE HBOJIOLHMOHHBIX
1 y 4
NpeJCcTaBIeHUN B ONOIOTHH Pour, brubimoreka [IOK
2 Mukpo3BoiIOIUs U €€ pe3yabTaThl 15 1 2 Pow, Bu6muorexa [[OK
3 Maxpo3BOIOIHS U €€ Pe3yIbTaThl 6 P, Bu6morexa LIOK
Psm, bubamnoreka [OK
4 [TpoucxoxaeHue u pa3BUTHE KU3HA HA 3emiue = 15 15 ’ H
P, bu6nuoreka [IOK
5} [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTeHE3 10 1 1




DKOJIOTUST — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM C 3 0.5 Pour, BuGmorexa IJOK
OKpYy>Karollen cpeon
7 Opranu3Mmebl U cpesia OOUTaHUS 9 15 Pom, Bu6morexa [JOK
8 DKOJIOTHS BUJOB M MOIYJISIITAI 9 0.5 Pom, BuGmorexa IJOK
9 DKoI0THs COOOIIECTB. DKOJOTUYECKUE 13 1 05 P, bu6nuoreka [IOK
CHUCTCMBbI '
10 buocdepa — riobabHas SKocUCTEMA 6 Pour, BuGmorexa IJOK
11 UYenoBek U OKpyKarolas cpeaa 6 Pom, Bu6uorexa IIOK
12 O6061menue. PezepBHoe Bpems 6 1 Pou, BuGmorexa IJOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 3 7.5

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecrBo
4acos

Ne ni/m Tema ypoka
Bcero

1 buonorus kak KOMIUIEKCHasi HayKa U Kak 4acTh COBPEMEHHOI'0 001IecTBa 1

2 JKuBBI€e cHCTEMBI M X CBOWCTBA 1

3 YpoBHEBast opranu3anys KHUBbIX CUCTEM 1

4 Wcropust oTKpbITHS U U3ydYeHUs KiIeTKH. KieTounas Teopust 1




MeTtoapl MOJNEKYISIpHOW W KieTouHoW Ouonoruu. IIpaktmueckas paborta «l3yueHue MeTOJOB KIETOYHOH OHMOIOTHH

> (xpomatorpadus, snexrpodopes, muddepernuansHoe neHTpudyruposanue, [TLP)»

6 XHUMHUYECKUI COCTAB KIETKH

7 MunepasnbHbie BellecTBa KJIETKH, UX OHoJorudeckas poiib

3 Opranudeckue BemiecTBa KieTku — Oenku. JlabopaTopHas pabora «OOHapyx)eHHe OCIKOB C MOMOIIBI0 Ka4eCTBEHHBIX
peaKuuii»

9 CaoticTBa, k1accuduranus v GyHKIUA OSITKOB

10 Opranuyeckue BelIecTBa KJIETKU — YIJIEBObI

11 Opranuyeckuie BEeIeCTBA KJICTKU — JIUMUIbI

12 HyxneunoBsie kucnotsl. JJHK u PHK. Jlabopatopnas pabora «MccnenoBanne HYKJIEUHOBBIX KHCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u pyukiuu AT®. [Ipyrue nykneozunrpudocdarst (HTD)

14 CexsenupoBanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH. METO/Ibl CTPYKTYpHOH OHoIorun

15 Tune! knetok. [IpokapuoTnueckas kieTka

16 Crpoenue sykaproTrueckoit knetku. I[Ipakrndeckas padora «3yueHue cBOMCTB KIETOUHON MeMOpaHbI»

17 IToBepXHOCTHBIN annapar KJIETKH

18 OpnnomeMOpanHble opraHoufbl kieTkd. [Ipaktudeckas pabota «M3ydeHue ABMXKEHHS LMTOIUIA3Mbl B PAaCTUTENIBHBIX
KJIETKax»

19 [TomyaBTOHOMHBIE OpPraHOW/BI KJIETKH: MUTOXOHJIpPUH, MmacTuibl. JlabopatopHast pabota «ccnenoBanue miasmMonusa u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

20 HememOpanHbIe OpraHouIbI KJICTKH
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Crpoenue u GyHKIUH 11pa

CpaBHHTENbHAs XapaKTEPUCTHUKA KIETOK dyKapuoT. JlabopaTtopnas pabora «/3ydeHue CTpPOCHHS KIETOK Pa3IMYHBIX

22
OpPTaHU3MOBY

93 AccUMWISIIIUS W TUCCUMIIIALIMSA — JIB€ CTOpOHBI MeTaOonu3ma. Tumbl oOmena BemiectB. JlaGopaTopHas pabota
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha IpUMEpe aMUIa3bl U KaTalasbl)»

24 DepMeHTATUBHBIN XapaKTep peaknuil KierouHoro meradbonmsma. JlaboparopHas pabota «M3ydeHue GpepMEHTaTUBHOTO
pacuienieHus NepoOKCHIa BOJOPO/A B PACTUTENILHBIX U KHUBOTHBIX KIETKaX)

25 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPHI

26 ABTOTpOGHBII THII OOMEHa BEIIECTB

27 ®DoTocuHTE3

28 Xemocwunres. Jlaboparopras pabota «CpaBHEeHHUE TPOIIECCOB (POTOCHHTE3a M XEMOCHHTE32)

29 AHnaspoOHble opranu3mbl. Bunbr 6poskenus. JlaboparopHas padota «CpaBHEHHE TPOLIECCOB OPOKEHUS U TBIXAHUS

30 AdpOoOHBIC OPraHU3MBI. JTaIbl YHEPTETHIESCKOTO 0OMEeHa

31 OHeprust MeMOpaHHOT 0 rpagueHTa NpoToHoB. Cunre3 AT®: padora nporoHHOit AT®-cuHTa3b!

32 Peaknum MaTpu4HOIrO CUHTE3a

33 Tpanckpumus — MaTpudHblid cuaTe3 PHK

34 TpaHCcHAIHUS U €€ dTarbl

35 Koauposanue amunokuciot. Ponb pubocom B GnocunTese 6enka

36 Opranu3anys reHoMa y IpOKapuoT U 3yKapuoT

37 MonekymnsipHble MEXaHU3MBbI SKCIIPECCUU T€HOB Y 3YKapuoT




38

Bupycsl — BHeksieTouHbIE POPMBI )KU3HU U o0aHuraTHbie napa3utel. [Ipaktndeckas padora «Co3naHnue MOJETH BUPYCay

39 BupycHbie 3a001eBaHus YeI0BEKa, )KUBOTHBIX, pacTeHni. HaHOTEXHOJIOTHH B OMOJIOTUN U METUIIUHE

40 JKU3HEeHHBIN UK KIETKH

41 Martpuunsiii cuates JJHK

42 Xpomocomsl. JlabopaTopras pabdora «3yueHne XxpoMocoM Ha FTOTOBBIX MHKPOIIperapaTax»

43 JleneHue KICTKU — MHTO3

44 Tunst knetok. Kapuokunes u nutokunes. JlJaboparopuas pabora «Habmronenne MuTo3a B KJIeTKax KOHYMKa KOPEIIKa JIyKa
(Ha TOTOBBIX MHUKpOIIpernapaTax)»

45 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK

46 OpranusMm Kaxk euHOE 11eJI0e

47 Txanu pacrenuii. JlabopatopHas pabora «/3ydueHue TkaHe pacTeHUN»

48 TkaHu )XKMBOTHBIX U uesnoBeka. JlaboparopHas padota «/3ydyeHne TkaHel )KUBOTHBIX»

49 Opranbl. Cucremsl opranos. JlaboparopHas paboTa «l3ydeHne opraHoB IBETKOBOI'O PACTEHUS»

50 Ornopa Tena opraHu3MoB

51 JIBrKeHne OpraHn3mMoB

52 [Tutanue opraHu3MoB

53 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. [IMIIieBapuTeIbHAS CHCTEMA YeJI0BEKa

54 JIpIxaHue opraHu3MoB

55 JIpIXaHHe MO3BOHOYHBIX *KUBOTHBIX 1 YEIOBEKA




56

TpaHCIOpT BEIIECTB Y OPraHU3MOB

57 KpoBenocHas crcrema o3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA

58 Brigenenne y opraHu3MoB

59 3ammura y OpraHu3MoB

60 NMMmyHHas cuctema yenoBeka

61 Pa3npaxuMOCTh U perynsnuus y OpraHu3MoOB

62 ['ymopanbHast perynsuus 1 SHAOKPUHHAs CUCTeMa )KMBOTHBIX U YelIOBeKa

63 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

64 [TomoBoe pa3MHOKEHUE

65 Meiios

66 l'amerorenes. O0Opa3zoBaHue U pa3BUTHE MOJOBBIX KieToK. JIabopartopHas padota «/3yueHne CTpOCHUsI MOJOBBIX KIETOK
Ha FOTOBBIX MUKPOITpETapaTax»

67 WNHiuBHyabHOE pa3BUTHE OPIraHU3MOB — OHTOTEHE3

68 3akiagka OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB

69 Poct u pasButue xuBOoTHBIX. JlabGoparopHas paboTa «BbIsBIeHHE NPHU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
YKUBOTHBIX)

70 Pasmuoxenue u pa3sutue pactenuii. Jlaboparopnas padota «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIITMX PACTEHU»

71 Hcropus cTaHOBIEHUS M PA3BUTUS TEHETUKH KaK HAyKH

72 OcHOBHBIE TIOHATHS U CUMBOJIBI reHeTUKH. JlabopaTopHas paboTa «/Ipo3oduiia kak 00bEKT TeHETHUECKUX UCCIIET0BAHMID)




3aKOHOMEPHOCTH HACJIEIOBAaHUs TPHU3HAKOB. MOHOTMOPUIHOE CKpelUBaHHE.

[Ipaktuyeckas pabora "WU3ydenue

73 PE3yJIbTaTOB MOHOTHUOPHIHOTO CKPEIUBAHUS Y APO30GUIIHI" 1
74 [{uTonorndeckre OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS 1
75 AHanuzupytoiee ckpenuBanne. Hemoanoe toMuHupoBaHUE 1
76 Jurubpunnoe ckpemuBanue. [Ipaktudeckas pabora «V3ydeHwe pe3yiabTaToOB TUTHOPUIHOTO CKPEIIMBAHHS Y 1
TPO30(HITBI»
77 [{uTomornyeckrue OCHOBBI TUTHOPHUIHOTO CKPEITUBAHUS 1
78 CuernieHHO€e HaclieIoBaHUE MTPU3HAKOB 1
79 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
80 I'eneTuka momna 1
81 I'eHoTum Kak 1e10CcTHAs cucTema 1
82 ['eneTndecknii KOHTPOJIb Pa3BUTHS PACTEHHI, )KUBOTHBIX U YEJIOBEKA 1
83 N3mMeHYnBOCTh MPU3HAKOB. BBl N3MEHUUBOCTH 1
84 MonudukarmonHas U3MEHYHBOCTh 1
85 Bapuanmonnsiii  psanx  u  BapuanuoHHas kpuBas. JlabGopatopnas pabora «McciaemoBaHue = 3aKOHOMEPHOCTEMH 1
MoAu(UKAITMOHHON N3MEHUYNBOCTH. [locTpoeHrne BapualinOHHOTO Psifia U BApUAIIMOHHON KPUBOW»
86 ['eHOTHIIMYECKast N3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHUYUBOCTh 1
87 MyrtannonHas n3MeHYUBOCTh. [IpakTuueckas padora «MyTamuu y 1po30Quiisl (Ha TOTOBBIX MUKPOTMpENaparax)» 1
88 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. JMUTEHEeTHKA U SITUTeHOMHKA 1
89 I'eneruka yenoBeka. [Ipaktudeckas padora «CoCTaBICHHE U aHAIA3 POJIOCIOBHOI 1




90 MeTtoapl METUIIMHCKOIN TeHETUKU 1

91 3Ha4YeHre METUIIMHCKON FeHETUKU B IPEIOTBPAIICHUH U JICYCHUN TeHETHUECKIX 3a00JIeBaHUH UeIoBeKa 1

92 OcHoBHBIE TOHATHS cenekuuu. JlaboparopHast paGora «l3ydeHne cOpTOB KyJIbTYPHBIX PACTEHMH U MOPOJ AOMAIHUX 1
KUBOTHBIX»

93 MeTtobl cenekImoHHOM padboThl. JlabopaTropHas padora «V3yueHne METOJ0B CEICKIIUU PACTEHUI 1

94 JloCTIKeHMs! CeNeKIMU pacTeHU M KUBOTHBIX. [IpakTrueckas padora «[IpuBuBka pactenuii». CoxpaHeHue, U3y4yeHHe U 1
HCTIOJIb30BaHUE TEHETUIECKUX PECYPCOB

95 buotexHonorus kak Hayka ¥ oTpaciib Ipou3BoJcTBa. [IpakTuyeckas pabora «M3ydueHue 00beKTOB OMOTEXHOIOTHI» 1

96 OCHOBHBIE HalpaBJIEHUs] CHHTETUYECKON OMOJIOTUN. XPOMOCOMHAs M FeHHasl HH)KeHepus. MeauIMHCKUuEe OMOTEXHOIOTUU

97 ["'omoBast KOHTpOJIbHAS paboTa 1

98 PesepsHslii ypok. [loBTOpenue, 06061ieHue, cucremaTi3anus 3HaHui no teme «CTtpoeHue U QyHKIMU OpraHu3MOB 1

99 Pesepaubrit ypok. [loBTopenue, 060011eHe, cucTeMaTu3aiys 3HaHU# 1o TeMe «Pa3MHOXKEeHHE U pa3BUTHE OPTaHU3MOBY 1

100 PezepsHblii ypok. [loBTOpeHne, 060011eH1e, cucTeMaTU3alusl 3HAaHUK 10 TeMe «3aKOHOMEPHOCTH HACJECTBEHHOCTH 1

101 PezepsHblii ypok. [loBTOpeHune, 060011eHne, cucTeMaTu3anus 3HaHui 1o TeMe «CeeKIusi OpraHu3MOB 1

102 PesepBHblit ypok. IloBTOpenue, o0oOmieHne, cucreMaTH3alys 3HAHUM 1o TeMe «BbHOTEXHONOrHs M CHUHTETHYecKas 1
OHOJIOTU»

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KUIIACC

KosmuecTBo
Ne ni/m Tema ypoka Hacob
Bcero
1 OpodoniionHast Teopust Y. JlapsuHa 1
2 JIBroKy1ye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHy 1
3 bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD 1
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHI 1
5 Oransl 3BOJIIOLIMOHHOTO MPOLIECCa: MUKPOIBOIIOLMS U MAaKPO3BOJIIOLUS 1
6 [Tonynsuus — 3neMeHTapHast €JMHHULA 3BOITIOLUN 1
2 3akoH reHerudeckoro paBHoBecus Jx. Xapnau, B. BaiinOepra. JlabopatopHas paGora «BbIsBleHHE H3MEHUYUBOCTH Yy 1
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1
9 Oddekt ocnoBarenst. IPPexT OyTHIIOUHOTO TOPIIBIIIKA 1
10 Murpanuu. M3omsiuun nonyisiuuii: reorpaduueckas, 6uonoruyeckast 1
11 EcrecTBeHHBII 0TOOp — HANPaBASAIOMINNA (HAKTOP IBOJIOLUU 1
12 I[TonoBoii oTGop 1
13 [Ipucrmoco0aeHHOCTh OPTraHU3MOB KaK pe3yabTaT MUKpOdBOIOIMU. JlabopartopHas pabdota «M3yuenue apoMopdo30B U 1
NM0aJANTAMI Y PACTEHUH U )KMBOTHBIX»
14 1

[Ipumepsr mpucriocobsieHnid y opraHu3MoB: Mopdosoruyeckue, (PU3HOIOTHYECKUE, OMOXMMHYECKHE, TOBEICHUECKHE.




Jlaboparopuas padota «IIpucrnocobieHuss OpraHu3MOB U UX OTHOCUTEINIbHAS 1[e7IeCO00Pa3HOCTh)

15 Bun, ero kpurepuu u ctpykrypa. JlabopatopHas padora «CpaBHEHHE BUOB 110 MOP(HOIOTHUECKOMY KPUTEPHUIOY

16 CrtpykTypa BHa

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOINN

18 CBs13b MUKPO3BOJIIOLIMH U 3TUJIEMUOIOTUU

19 Kontponbnas padoTa no TemMe «MHUKPOIBOJIONHS U €€ pe3yIbTaThI»

20 MaxposBosmtorus. [Taneontonornueckue METO bl U3Y4EHUS IBOTIOIHH

21 buoreorpaduyeckue MeTOabl U3YUYEHHUS IBOJIIOILIMU

22 DOMOpPHUOIOTHYECKHUE U CPABHUTEIHHO-MOP(}OIOrHUecKre METOIbI U3YUCHHS SBOTIOIUN

23 MounekysipHO-TeHETHUSCKHE, OMOXUMHYECKHE U MATEMATUIECKUE METO I U3YICHHUS SBOJTFOIHH

24 OO6mIre 3aKOHOMEPHOCTH SBOJTIOIUU

25 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB SBOIOITUHI

26 Hayunblie runoressl IpOUCX0KIEHUS )KU3HU Ha 3emiie

27 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH KU3HU

28 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIOLINN

29 ['umoTe3s! 3apoKACHNUS )KU3HA

30 Uctopus 3emnn u metoasl e€ uzydenus. JlabopatopHas pabota «/I3ydeHue u omrcaHue UCKOMAaeMbIX OCTATKOB JPEBHUX
OpPTaHU3MOB»

31 Hauanpnbie 3Tansl OpraHuyecKoun 3BOKOLNT
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OBoIOIUS DYKapUOT

OCHOBHBIE ATAIbI BOJIOIHMH pacTUTeNibHOro Mupa. [IpakTuueckas padora «M3ydeHne ocoOEHHOCTEH CTPOCHUS PacTEHHMA

33 pa3HbIX OTIEIOB»

34 OCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOIO MHpa

35 DBouonus )KUBOTHBIX. [IpakTrueckas pabota «M3ydenne 0coOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHBOTHBIX)

36 Pa3Butue xu3Hu Ha 3eMIIe 10 ApaM | MepUoIaM

37 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI IPOILIOTO

38 CoBpeMeHHBII 3K0JIOTHYEeCKUI KPU3HC, €r0 0COOEHHOCTH

39 CoBpeMeHHas cucTeMa OpraHM4ecKoro MpoIIoro

40 OCHOBHBIE CHCTEMATUYECKHE TPYIITBI OPTaHU3MOB

41 AHTpONOJIOTHSI — HAayKa O YEJIOBEKE

42 Pa3BuTue npeacraBieHni 0 MPOUCXOKICHUH YEJIOBEKa

43 Mecto 4denoBeka B cucTeMe opranuueckoro mupa. Jlabopatopnas pabota «M3yueHne ocoOEHHOCTEH CTPOEHHs CKelleTa
YeJIOBEKA, CBA3aHHBIX C MPSIMOXOKICHUEM

44 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a

45 CooTHotIeHne OMOJIOTMYECKUX U COITMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

46 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

47 [Taneorenernka u najaeoreHOMHUKa

48 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA




49

Yenoseueckue pacel. [Ipaktudeckas padora «3yueHne 5KOIOTHUYECKUX aanTali yeroBeKa

50 MeXIUCUUTUTMHAPHBIE METO/IbI aHTPOTIOIOT U

51 3apoxaeHUE U pa3BUTHE YKOJIOTHU

52 Mertoab! skonoruu. Jlabopatopnas padora «/3ydeHnue MeToI0B SKOJIOTUYECKUX HCCIICIOBAHUI

53 3HaueHue 3KOJOTNYECKUX 3HAHUMN I YeJIOBEKa

o4 Okonorndyeckue GaKTopsl

55 AobuoTtnueckue ¢akropel. CBer kak 3konorudeckuii ¢akrop. Jlaboparopnas pabora «BbisBIieHUE TPUCTIOCOOTICHUI
OPTraHU3MOB K BIIUSTHHIO CBETa»

56 AbOuoTtnueckue Qaktopel. Temneparypa kak dkoioruveckuid (dakrop. JlaGoparopHas pabota «BplsBieHuE
MPUCIIOCOOJICHUI OPTaHU3MOB K BIUSTHHIO TEMIICPATypPhI»

57 AoGuoTtndeckue akTopsl. BraxkHocTh kak skosoruueckuii ¢pakrop. JlaboparopHas padbota «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

58 Cpenpl 0OuTaHUS OPTaHU3MOB

59 buonorunueckne puTMsl

60 XKuznennsie GopMbl OpraHu3MOB

61 buotnueckue paxTopsl

62 3HayeHne OMOTHYECKMX B3aUMOJICHCTBUH JIJIsl CYIIECTBOBAHMS OPTaHU3MOB B Cpe/ie OOUTaHUS

63 DKOJIOTHYECKHE XapaKTEPUCTUKU TOMYIISAILNH

64 OcHOBHbBIE MIOKA3aTeIN MOMYJISALNH: YUCICHHOCTb, INIOTHOCTb, BO3PACTHAS U MOJIOBAsi CTPYKTypa

65 OCHOBHbBIE TIOKA3aTEeNN MOMYJISAINH: POKAAEMOCTh, IPHPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIIH




66 DKoJIoTHYecKas CTPYKTYpa MOMYJISIUH 1
67 JvHamuka nonyJssiluu U €€ peryJssauus 1
68 Kpugsie pocta uncienHocTd nmonyisiiui. KpuBble BEDKUBaHUS 1
69 Dkonorudeckas Huia Buaa. JlaboparopHas padora «IIpucnocoOneHust CEMsIH pacTEHUN K PACCETICHUIO 1
70 Bun xak cucrema nomnyssiuui 1
71 3aKOHOMEPHOCTH TIOBEICHUSI M MUTPAIIUNA KHUBOTHBIX 1
12 Co00111€CTBO OpraHU3MOB — OHOIICHO3 1
73 DKocHUCTeMa KaK OTKpbITasi CUCTEMA 1
74 KpyroBopot BeIiecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME 1
75 OcHOBHBIE TIOKA3aTENN IKOCUCTEMBI 1
76 DKOJIOTrHYECKHEe MUPaMHIbI 1
77 N3menenus coo0IIecTB — CyKIIECCHH 1
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHUCTEMBI MOPEH U OKEaHOB 1
79 [Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI TYH/IP, JIECOB, CTETEH, MyCTHIHB 1
80 AHTpPOIIOTEHHBIC YKOCHCTEMBI 1
81 Ypb6oskocucremsl. [IpakTuueckas padora «3yduenue u onrcanue ypo0oIKOCUCTEMBI» 1
82 3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB B 9KOCHCTEMAX 1
83 MexaHu3MBbl BO3JIEHCTBUSL 3arpsi3HEHUI pPa3HBIX THIOB HAa CYOOPTraHM3MEHHOM, OPTaHW3MEHHOM, MOMYISLIUOHHOM H 1

9KOCHCTEMHOM YPOBHSX




84 KonrtponsHas padora no reme «KoHTponpHast paboTa 1o Teme»

85 buocdepa — obmieruianerapaas 060109Kka 3eMiIu

86 VYuenue B. . Bepnaackoro o 6uochepe

87 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI

88 KpyroBopoThI BEmeCcTB U OMOTCOXUMHYECKHUE [TUKITBI

89 3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH

90 YcToiuuBocTh Ouochepsl

91 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

92 BozneiicTBue uenoBeka Ha 6uochepy

93 AHTpOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBINA U )KUBOTHBIA MU

94 Oxpana IpupoabI

95 OCHOBHBIE IPUHIUTIB YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA U IIPHPOIBI
96 ParmonanbHoe MpUpo0NOIb30BaHUE M COXPaHEHUE OMOJIOTHUECKOro pa3HooOpa3us 3eMiIu
97 I'omoBas KOHTpoONbHAs paboTa

98 Oo6o06menne o Teme «MUKPOIBOIIONUS U €€ Pe3yTbTaThI»

99 Oo6o06menne o Teme «MaKpOIBOIIOIUS U €€ Pe3yTbTaThI»

100 O606menue no Teme «IIpoucxoxaeHre 1 pa3BUTHE KU3HU HA 3emMiie»

101 O6o06mienue no Teme «IIpoucxoxaeHne 4eaoBeKka — aHTPOIIOT€HEe3»




102 O06o006muIeHne 1o TeMe «IKOJIOTHsI — HayKa O B3aUMOOTHOILICHHUSIX OPTaHHU3MOBY»

OBLIEE KOJIMYECTBO YACOB 110 TPOTPAMME

102




C y4yerom padoudeii mnporpammbl Bocnutanua MAOQOY «COIINel» (monynb «lIIkombHBIN ypoOK»)
BOCIHUTATEIbHBIN MOTEHLIUA YPOKa PEaTu3yeTcsl yepes:

YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHHA MEXKIY VYYUTEIeM U €ro YYCHHKaMH, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO YYallUMUCS TPEOOBAHUNW M MPOCHO YUMTENs, NMPUBICUYECHUIO UX BHUMAHUS K
o0cyKIaeMol Ha ypoke HH(POpMAIINH, aKTUBH3AIMH UX TO3HABATEIILHOM NESITEILHOCTH,

noOyXJIeHHE IIKOJFHUKOB COOJIOAATh HAa YPOKE OOLIECHPHUHSTHIE HOPMBI MOBEACHMS, MpaBUiIa OOILIEHUS CO
cTapmMu  (YYUTEISIMH) ¥ CBEPCTHUKAMU  (IIKOJLHUKAMH), TPUHIUNB y4eOHOW AWCHUILIUHBI U
camMOOpraHHu3aIuy;

MIPUBJICYCHUE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YpOKaXx sIBICHUM, OpraHu3alus
uX paboThl C TIOJy4yaeMOi Ha ypOKe COIMAIIbHO 3HAYUMOM HMH(pOpMAaIel — HHUIIMHUPOBAHUE ee 00CyKIeHus,
BBICKA3bIBAHUS YUAIIUMHUCS CBOETO MHEHHS 110 €€ MOBOJIY, BIPAOOTKH CBOETO K HEW OTHOIIICHHUS,
UCIIOJIb30BaHUE BOCIUTATENIBHBIX BO3MOXKHOCTEHM CcoJlep:KaHus y4yeOHOro mpeamera 4depe3 JAEMOHCTPALUIO
JETSIM  TIPUMEPOB  OTBETCTBEHHOI'O, TPa)XJTAHCKOTO TOBEACHHS, TMPOSIBICHUS  YCIOBEKONMIOOHMS |
N00pOCEPICYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB JUISl YTEHUS, 3a/1a4 Ui pelIeHHs], TPOOIEMHBIX
CUTYalLUi 1Jis1 00CYXICHUs B KJIacce;

MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (GOpM pabOThl yYalIMXCs: UHTEUIEKTYAIbHBIX UTP, CTUMYIUPYIOLINX
MO3HABATEJIbHYI0 MOTHBAIMIO IIKOJIHHUKOB; AUAAKTUYECKOTO Tearpa, TAC IOJIyYeHHbIE HA YPOKE 3HAHUS
OOBITPBIBAIOTCS B TeaTpajbHBIX IMOCTAHOBKAX; JUCKYCCHUW, KOTOpBIE J[JAlOT Y4YalIUMCS BO3MOXKHOCTb
MPUOOPECTH OIBIT BEICHUS KOHCTPYKTHBHOIO JHMAJIOTA; TPYIIIOBON pabOThl Wi pabOThl B TMapax, KOTOPHIC
y4aT MIKOJbHUKOB KOMaHIHOM paboTe U B3aUMOJICHCTBHUIO C JPYTUMU JAEThbMH,

BKJIIOYEHUE B YPOK UTPOBBIX MPOUEAYP, KOTOPHIE MOMOTAIOT MOJJAEPKATh MOTHUBALMIO ACTEH K MOJYyYCHUIO
3HAHWUN, HAJTAKWBAHUIO TO3UTHUBHBIX MEXKIUYHOCTHBIX OTHOIIEHUH B Kiacce, MOMOTAlOT YCTaHOBJICHHIO
T00pOsKeNaTeIbHOM aTMOC(EPHI BO BpEeMS YPOKa;

opranuzanus medcTBa MOTHBHUPOBAHHBIX M SPYIUPOBAHHBIX YyYalllUXCS HaA UX HEYCIEBAIOIIMMHU
OJIHOKJIACCHUKAMHU, JAIOIIETO NIKOJIbHUKAM COIMAIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3aUMHOW ITOMOIIIH;
WHUIUUPOBAHUE U TOJACPIKKA HCCIIEOBATEIbCKON AESITeIbHOCTH HIKOJIFHUKOB B paMKax peaiu3alddl UMH
WHJMBUIYQIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX TMPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXKHOCTH
MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHUS TEOPETHYECKONM MpOoOJieMbl, HaBBIK TE€HEPUPOBAHUS H
oopMIieHHsT COOCTBEHHBIX HJIEH, HABBIK YBAXUTEIHHOTO OTHOIICHUS K UYXHUM HIesIM, O(QOPMIICHHBIM B
paboTax Ipyrux uccienoBaTesiell, HaBbIK MyOIHMYHOTO BBICTYIUICHUS MEPEa ayAUTOPHUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH 3PEHUSI.

Buibop mex unu unvix ¢opm u cnocobos eocnumamenvHOlU pabomvl HA YpoKe yuumelvb onpeoeinsiem
CAMOCMOSIMENbHO 8 COOMBEMCMBUU C YeNAMU U 3A0a4amMu YPOKd.



