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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoTro mpeaMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOi padoyei mporpamMmbl
BOCIIUTAHUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 kimaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE TPEAMETHI, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIOTCA CrmocoOoM auddepeHnanuym oOydeHUs] Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHus U MPU3BAHBI O0ECTIEYNTH MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
001muM, cpeTHuM MpodecCHOHATBHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs Kaxabld U3
TUX Y4YEOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIaCTH HayyHOro 3HaHU,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, IKOJIOTHUEH, ICUXO0JIOTHUEH, CTIOPTOM UJIH BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus" gaér mpeacraBieHue o LEIU U 3aJadax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypoBHE, onpeemseT 00s3aTeabHoe
(MHBapMaHTHOE) MpEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfesnaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3pACTHBIX 0cOOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMU peann30BaH IMPUHIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHu,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OUOJIOTHUECKUX
3HAHWM, OPUEHTHUPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHTAaHUE
OEepeKHOTO OTHOIICHHS K OKPYXKAIOIIEeH MPUPOAHOU cpene. B mporpamme mo OHOJIOTHH TaKke
MOKa3aHbl BO3MOYKHOCTH yueOHOTO mpenmera «buonorus» B peanusarmu TpedoBanuii ®I'OC
COO x maHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3ylibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOyYaIOUIUXCS MO
OCBOCHHUIO COJEpKaHMSI OHOJOTMYECKOro 00pa3oBaHUS Ha YPOBHE CpEAHEro OoOIIero
o0OpazoBaHwUsI.

VYueOusblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosoruuyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuarouuxcs o >KUBOM MPHUPOIe, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPUOJIOTUN
U OHOJIOTUM pPa3BUTUSA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIOLUUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY 0OYYaOIIMXCsl K MOCIEIYIONIEMY OTy4eHUI0 OMOJIOTHYECKOTO 00pa30BaHus B By3axX
U OpraHu3aluax cpenHero mnpodeccruoHanbHoro oOpazoBaHus. OCHOBY €ro coJep>kaHus
COCTaBIIIET cHUCTEeMa OWOJIOTUYECKHX 3HAHUI, MOJYYEHHBIX HpPU H3YUYEHUU OO0yJaroIIMMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3ieioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJYYarOT pa3BuUTHe. Tak, paCIIUPEHbl U yri1yOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHU3Me YelloBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOIO XapakTepa, KOTOPblE MOKHO MCIOJb30BaTh KaK OPUEHTHPHI JUIs
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOY4aIOIUMHUCS NPH U3YyUeHUU QUBNKU, XUMUH,
reorpauu 1 MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, HU3Yy4YaloTCs



CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMM OPTraHUYECKOro MHpa Ha 3eMJjie, COXpaHEHHUs OMOJIOTHYECKOTO pa3HOOOpas3us
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTUU PA3BUTHUS, TCHETUKU U CENEKIMH, OMOTEXHOJIOTHHA U CUHTETUYECKOM
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommMxcs 1Mo OOTaHWKE, 300JIOTUH, aHATOMHH,
¢usnonorun venoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O0ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWI, JIEKAINUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAaHUH O CTPOEHHH, MHOTrooOpa3wu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, MOIMyJSIUN, OWOIeHO03a, SKOCHCTEMBI, O BBIIAIONIUXCS
HAYYHBIX JOCTIKEHUSX, COBPEMEHHBIX HCCIICOBAHUSAX B OHMOJIOTHH, TPHUKIATHBIX ACTIEKTax
Ouonornueckux 3HaHWM. [ pa3BUTUS U HOJAEpKaHUS MHTepeca 00ydaroluxcsi K OMOJIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OHOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obnacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEXKHBIX YUEHBIX B pEIICHHE BaXKHEHIIMX
OMOJIOTMYECKUX U SKOJOTMYECKUX MPOOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh AT 3HaHUA B ((OPMUPOBAHUU UHTEpeca K
omnpenenéHHoil obnacTu MpodeCcCHOHATBHOM NEATEeIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl IPOJOHKEHNs OMOJIOrH4eCcKOro oopa3oBaHHUsl.

JlocTrkeHue 1enu n3ydeHus ydeOHoro npenmera «buosnorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEM CIEIYIOUIUX 3a/1a4:

OCBOEHHE  OOYYAlOIIUMHUCA CHUCTEMBl  OHOJIOTMUECKMX 3HaHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTHYECKHX CHUCTeM (KJIETKa, OpPTraHW3M, MOMYJISAIUs, BU/I,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUAX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydalolIuxcsi ¢  METOJAaMHM  TO3HAHMSI  JKMBOW  NPHUPOIbL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TaJCOHTOJOTMH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUs
OMOJIOTMYECKUX UCCIIeIOBaHUI B jabopaTtopuu U B mpupojae (HaOImOJeHHe, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHAIM3UPOBATH U
UCII0JIb30BaTh OMOJIOTUYECKYIO MH(POPMALIKIO; TTOIH30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEH U
CHUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/IY Pa3BUTHEM OHMOJOTUHU U COLUAIBHO-3KOHOMHYECKUMU
Y 9KOJIOTHYECKUMHU IIPpOoOJIeMaMH YeJIOBEUECTBA; OLIEHUBATH MOCIIECTBUS CBOECH JeSITENLHOCTH 110
OTHOIICHUIO K OKpYXKalolleil MpUpOAHON cpele, COOCTBEHHOMY 3J0POBBI0 M  3I0POBBIO
OKpYXaloIUX JIFoiel; OOOCHOBBIBaTh W COOJIIOAATH Mepbl MPO(PUIAKTUKH HH(EKIUOHHBIX
3a00JIeBaHMi, MpaBUja TOBEAEHUS B INpHUpoje M obecrieyeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HENIEATENIBHOCTH B YPE3BBIYAMHBIX CUTYallUSX NPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE y O00YYaIOUINXCS MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU U COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaemMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OHOJIOTHYECKOTO HCCIIEAOBAaHUS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCIICOBAHUM, peleHus OWOJIOTMUECKUX 3a/1ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIIMTaHUE Y 0Oy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM HPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BbEeKTaM | SBJICHUAM; (OPMHUPOBAHME HKOJIOTUYECKOH, TE€HETHUYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHue 00yJaroIMMHUCI KOMIIETEHTHOCTH B PALIMOHAIBHOM HPUPOAOTIOIH30BAHUT
(cobmofeHne TpaBWII TOBENEHHS B MPHPOJE, OXPaHbl BHJOB, SKOCHUCTEM, Ouocdepsi),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKarOIIMX JtoJed (coOI0eHusT Mep
npourakTuky 3a00JIeBaHMiA, 0OecrieueHre 6€30MaCHOCTH KU3HEACATEIbHOCTH B YPE3BbIUAHBIX
CUTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHUS OMOIOTHIECKUX
3HaHUU U YMEHHU B [IOBCEHEBHOM JKU3HU;

CO3JaHME YCIOBUHM Uil OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpopecCHOHATLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUM C WHAWBUAYAIbHBIMA HMHTEPECAMH H TOTPEOHOCTSIMHU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJIOTMM Ha YIiIyOJIEHHOM YpOBHE
cpenHero obmiero oopasosanusl, cocrapiseT 204 yaca: B 10 xinacce — 102 yaca (3 yaca B HeZieno),
B 11 xmacce — 102 gaca (3 4aca B HeZIemI0).

OT160p opraHM3anMOHHKIX (HOPM, METOJIOB M CPEICTB 00YUEHUS OMOJIOTHU OCYIIIECTBIISICTCS
c y4€ToM CHeru(HKH ero COJAepKaHUsS W HANPABICHHOCTH Ha TPOJIOJDKEHHE OHOIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00y4eHHWU OHOJIOTMH Ha YTIyOJIEHHOM YpPOBHE SIBIISIETCS
MPOBEJCHUE JA0OPATOPHBIX U MpaKTHYeCKuX paboT. Takke ydacTue oOy4aromuxcs B
BBITIOJTHEHUH TIPOCKTHBIX U y4eOHO-HCCIIEI0BATENBCKUX pA0OT, TEMAaTHKa KOTOPHIX OTIPEACISIeTCS
YUUTENEM Ha OCHOBE UMEIOIUXCS MAaTEPHATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBHI.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHass OMoOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas mcTopusi pa3BHTHS OHMOJIOTHH.
buonornveckne Haykm W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cszannbie ¢ 6uosorueil. 3HaueHue OMOJIOTUN B MPAKTUYECKOU eI TEIbHOCTH
YeJI0BEKa: METUIMHE, CEIbCKOM X03SIICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Memnnens, B. U. Bepuanckuii, U. I1. [1anos, U. Y. Meunnkos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononorun. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XMUMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHM3alusi, CaMOBOCIPOMU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KMBBIX CHCTEM: MOJICKYJISIPHBIN, KIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
XKuzsp kak ¢opma cymecTBoBaHus MaTepuu. Hayku, u3ydaroniue UBble CUCTEMBI HAa Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BoIOOpKHU U €€ JocTOBepHOCTh. Pazdpoc B 6uonorunueckux JaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmupr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKUE CHCTEMBI»,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KJIETKN», « TKaHU )KUBOTHBIX», «CHUCTEMBbI OPTaHOB YEJI0BEYECKOT0 OpraHnu3May», «buoreoueHos»,
«buocdepar, «MeToabl U3y4EHUS )KUBOU MTPUPOIBD.

O6opynoBanue: 1abopaTopHoe 000pyI0BaHUE ATl TIPOBEACHHS HAOIIOACHUN, U3MEPEHHIA,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJIO)KEHUSI COBPEMEHHOU KIIETOYHOM TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIHUS, XpomaTtorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, JuddepeHnranbHoe IeHTpudyrupoBaHue,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIN MUKpOcKom», «lcTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, XKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTnueckas padora «/3ydeHue METOJIOB KJIETOYHOM OHojoruum (xpomartorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPHUTENS, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYJIsIHHU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTHUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHOCaxXapuapl, IUCAXapHIbI, OJTMTOCAXapU/ Ikl U TIoJMcaxapu sl OOmIuii miaH
CTpOEeHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA YIlIeBOI0B. bronornyeckue pyHKIUU yrieBOI0B.

Jlumunael.  TuppoduneHO-rUApodoOHBIE  cBoiicTBa.  Knaccudukanus — 1unuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepouipl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOJTYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTupl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crmpais.
Mecronaxoxaenue u ononornueckue Gyaknuu JJHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMOPU3NYECKHE HCCIEAOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomoliekyn. Mooeruposanue cmpykmypsvl u  QyHKYu
OuoMoneKyn u ux Komniekcos. KomnvromepHulil OU3atii u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HEenpupooHvLX AHA0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Conrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre  XMMHUYECKUX JJIEMEHTOB B HEXKHMBOW  MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuiper u cxemsl: «llepuoguueckas Tabmua XUMHYECKUX SJIEMEHTOBY», «CTpoeHwue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIEKyIbl ATD».

Ob6opynoBaHue: XUMHUYecKas Iocyia 1 000py10BaHHE.

JlaGopatopHas padora «O6HapyxeHue OeKOB ¢ TOMOIIbI0 KaUeCTBEHHBIX PEAKIIUIl».

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KICTKH

Tumbl KJIETOK: dyKapHOTHYecKass M IMpokaproTHdeckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHUS KIETKH.



CrpoeHre MPOKApUOTHYECKON KIeTku. KietouHas cTeHKa OakTepuii ©  apXew.
OcoOeHHOCTH CTPOEHUS TeTepOoTPO(PHON U aBTOTPO(DHON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KieTKH. [Imasmaruyeckas memOpaHa
(mnmasmanemma). CTpykTypa IUIa3MaTH4ecKod wMemOpanbl. TpaHCHOPT BeIIECTB 4epes
IUIa3MAaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, obneruénHas muddys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcropt). Ilomynponumaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOMUTO3, (haromuto3. Jk3ouuTo3. Kieroynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronnaszma. Ilutozone. Llutockener. JIBwkenune uutomiazmMbl. OpraHouabl KIIETKH.
OnHOMEMOpaHHBIC OPraHOWIBl KIETKH: dHAoIuIazMaTideckas ceth (DI1C), ammapar [Nomsmkwy,
JIU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenus 6enxkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOUHBIX MeMOpaH. [Inankuili  (arpaHynsipHBIi)
SHOIUIa3MaTHUeCKuil peTukynyM. CekperopHast ¢yHkuus anmapara ['ompmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0ocu. TpaHCTIOPT BEUIECTB
B KieTKe. Bakyonu pacturenbHbix KieTok. Kiierounsiii cox. Typrop.

[TomyaBTOHOMHBIE OpraHoHWbl KJIETKH: MUTOXOHJIpPHUM, TMJIacTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJpUM M minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOLUIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEMKOIJIACTBl  BBICHIMX
pacTeHui.

HemeMmOpannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
Kietku. Pubocombl.  [Ipomescymounvie ¢hunamenmol. MukpopunamMeHTsl. AKmuHos8ble
Muxkpogunramenmol. MBblIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
MukpoTtpy6ouku. Krerounsrit mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka siapa, XpOMAaTHUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIHU.
Snepusiii 6enkoBbIii MaTpuke. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTepha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHa — TUCTOHBIL. J{uHamuxa sA0epHOl
obonouku 8 mumose. foepmuwviii mpancnopm.

Knerounsie  BimtoueHus.  CpaBHUTENbHas  XapaKTEpPUCTUKA  KIETOK  JIYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

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

Tabmuiper U cxembl: «CTpoeHHE SYKAPUOTHUECKOM KIETKu», «CTpoeHue 3>KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHre MUTOXOHAPUWY, «Sapoy», «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >KUBOTHBIX
KIIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «/3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopnasi padora «/MccnenoBanue 1uiasmMoin3a M AEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTnuyeckas padora «3ydyeHne ABMKEHHS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M NMPEeBPALCHHE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMWIIALIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U reTepoTpoHBIN. YyacTue KHUCI0poJa B OOMEHHBIX MPOLECcax. JHEPreTUYecKoe
oOecnieuenue kieTku: npespamienne AT® B o0OMeHHbIX mporieccax. PepMEeHTaTUBHBINA XapaKTep
peakuuii kieToyHoro Merabonuszma. @epMeHThl, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBHSL



Kodepmentsl. Otanuust GepMEHTOB OT HEOPTaHMUYECKHX KaTalln3aTOpoB. BemKu-akTUBAaTOPhI U
OCTKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIUH OT PA3ITHYHBIX
(hakTopoB.

[lepBuuHBIN CHHTE3 OpraHMYecKux BellecTB B KieTke. dotocuHTe3. Anoxcucennvlii u
oxcucennvlll pomocunmes 'y obakmeputi. Ceemocodbuparowue nuemMenmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjaopomiactoB B npouecce gorocunre3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnusiare pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHUIHPYIOIIHE
OakTepuu, KeJIe300aKTepun, cepodaKkTepru, BOJOPOAHbIE OaKTeprH. 3HAYCHUE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bumel Opoxxenus. [IpogykTel OpOXKeHHS M MX HCHOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM U BO30YyIUTETH
0one3Hel.

AdpoOHBIE OpraHU3Mbl. JTambl YHEPreTHYECKOro oOmeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHHe, UIN KIETOYHOE JbIxaHue. Poyib MUTOXOHApPUH B mpoleccax
ouonorunueckoro okucieHus. Luknudeckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpersr: [Ix. [Ipuctan, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DOTOCHHTE3», «IJHEpPreTHUecKkuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHHE JUIsl HPUTOTOBJICHUSI IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas padora «/3ydeHne KaTaIMTHIECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTaasbl)y.

JladbopaTopHas paGora «l3yueHue (QEepMEHTATHBHOTO pAaCIICIUICHUS TIEPOKCH/IA
BOJIOPO/JIa B PACTUTENBHBIX U KUBOTHBIX KJIETKaX».

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B pEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmuszamus HacnencTBeHHOW wuHopmanmu. ['eHeTHuecKui KoOJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHIUNBI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTH,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B GuocunTtesze Genka. YcioBus
6uocunTesa 6enka. Koaupoanune aMuHOKUCIOT. Poib pubocom B Ouocunrese Oernka.

Cospemennvie npedcmagienus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9yKapuoT. Perynsius akTHBHOCTH T€HOB y IpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
MonexynapHvle mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomwl 2enog. Perynsanus oOMEHHBIX MpoiieccoB B KieTke. Kinerounslii romeocTas.

Bupychbl — HeknerouHble (GOPMBI KU3HH M OONUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, DPETPOBHPYCOB, OaktepuodaroB. Kusnennvii yukn [HK-cooepoicawux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3a00s1eBaHus yenoBeka, )KUBOTHBIX, pactenuil. CI1I1/], COVID-19, counanbHeie
Y MEIUIIMHCKHE MTPOOIIEMBI.



Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
buonocuueckux oannvix. Hanomexunonozuu 6 buonocuu u meouyune. Ilpoepammupyemvle pynkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUI.

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuid Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. ZKu3HeHHBbIN UK KJIETKU

Knerounsrii nmkn, ero mepuoasl u perymsinusa. HMatepdasza um muro3. OcobeHHOCTH
mpoIiieccoB, mpoTtekatonux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JHK -  pemmumkanusa.  [lpuwHnumner  pervmkanun — JTHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaUIEIbHOCTh. MexaHu3M
perumukanuu JJTHK. Xpomocomel. Ctpoenue xpomocom. TeroMepsl u Tenomepasa. XpoMOCOMHBIH
HabOp KJIETKH — KapuOTHIl. J(MMJIOWIHBIA M rariouaHbli Habopel XxpomMocoM. ['oMosiornuHbie
XpoMocoMmel. [10710BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJANINE B HUX MpOIEcChl. THUIbI
muTo3a. Kapruoknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmust mMutoTHueckoro uukia kietkd. [Iporpammupyemasi kieroyHass rulenbp —
arormnTo3.

Knerounoe sa1po, XxpoMOoCOMBI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposasn xiemrkay — ououngopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuupl u cxeMbl: «KU3HEHHBIM UK KICTKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Pemmukarus JTHK».

O6GopymoBaHue: CBETOBOW MHUKPOCKOTN, MHUKpompernapaTsl: «MUTO3 B KIETKaX KOpelrka
JIyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas pa6ora «HaOmoneHne MUTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEIFHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKIETOYHBIE BOJIOPOCIH, pyrue npoTucthl. KoloHnansHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, MOKPOBHAs,
MIPOBOJIAIIAsA, OCHOBHas, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, (YHKIMH U pacroyioXeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIIbI )KUBOTHBIX TKAHEH: SNIUTENUAIbHAS, COCUHUTEIbHAS,
MblleyHasi, HepBHas. OCOOEHHOCTH CTpoeHHUs, QYHKIMI M pacrlojOXKeHHs TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pactenuii. CkeneTsl 0JHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIbl COEAMHEHUS! KOCTEH.



JIBuKeHHEe OpraHu3MoB. JIBUKEHHME OJHOKJIETOUHBIX OPraHu3MOB: aMEOOMJHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BI)KEHHWE MHOTIOKJIETOUYHBIX pacTEHUM: TpPONHU3Mbl U HACTHUU.
JIBI>K€HUE MHOTOKJIETOYHBIX )KMBOTHBIX M Y€JIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Iutanue opranuzmoB. IloriomieHne BoAbl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacrenusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE MHIIEBAapPEHHUE.
[lutanre MO3BOHOYHBIX XKMUBOTHBIX. OTAENBI MHUIEBAPUTEIHLHOTO TpakTa. llumeBapuTesbHbIC
xeinesbl. [IuimeBapuTenpHas cuctemMa 4esloBeKa.

Jlpixanue opranu3moB. [[pixanue pacteHui. Jlprxanue uBoTHBIX. uddy3us ra3os yepes
MOBEPXHOCTh KiIEeTKU. KoxxHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe u JErouHoe
IbIxaHue. JIpIxaHMe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUSl JETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTeMa 4eJoBeKa. MexaHu3Mm
BEHTIJISIIIUY JIETKUX Y TITUIl U MJIEKOTIUTAIOMNX. Perymsius apixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCHOPTHBIE CUCTEMbl pacTeHui. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cuctemMa o3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepiile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru KpoBooOpalieHus.
OBOJIIOLMOHHBIE YCJIO)KHEHHUS CTPOEHHUS KPOBEHOCHOH CHCTEMBI MO3BOHOYHBIX IKHUBOTHBIX.
PaboTa cepana u e€ perymasmmsi.

Beimenenne y opranusmoB. Beinenenue y pacteHumil. BelneneHue 'y  KMBOTHBIX.
CoxkpaturtenbHble Bakyosd. Opransl BbaenaeHus. OuinbTpaius, cekpenus 1 00paTHOE BCachIBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiAeneHus. CBs3b MOJOCTH Tella C KPOBEHOCHOM U
BBIJICTUTENILHON cHCTeMaMHu. BpijieneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku.
Crpoenue u ¢pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amura y Opranu3MoB. 3aluTa y OTHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTEpHil U IIUCTHI
npocTedmmx. 3ammTa y MHOTOKJIETOYHbIX pacteHuid. Kyrukyma. CpeactBa MacCMBHOM U
XUMHUYECKOU 3aIUTEI. DUTOHIINEL.

3amnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3alUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uyernoBeka. KieTOuHbIE W TyMOpajdbHBIH HMMYHHUTET.
BpoxnéHupnii u  mpuoOpeTEHHBIM  crienupUYecKuii UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3zpakuMoCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsinusi y pacteHuid. PocToBbie BemiecTBa M ux
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHasi perynauus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOXKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y MKUBOTHBIX. OTHeEIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBubie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TrOpMOHBbL JlelicTBue ropMoHoB. B3auMocBsA3b HEpBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumper u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBI OpPraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD»,
«KopueBbie cucrembr», «CtpoeHue credns», «CTpoeHue ITHCTOBOM MIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,
«/IpixarenpHas cucreMa», «HepBHas cuctema», «Koxa», «MplmedyHas cuUcTeMay,
«BplienuTenpHas cucremMay, «JHIOKpUHHAsA cucrema», «CTpoeHue MbIiby», «MMyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHusi pacteHuit», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX



XKUBOTHBIX», «CTpoeHue rujipb», «CTpoeHUE IUIaHApun», «BHYTpeHHEE CTpOEHME H0XKIEBOTO
yepBs», «HepBHas cucrema ppiO», «HepBHast cuctema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pedekcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOUYHBIX OPraHHW3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI NO3BOHOYHBIX, KOJUIEKIIUH OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
000pyI0BaHUE IS IEMOHCTPAIIMH IOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTEHUH, pacIeIUICHUs
Kpaxmasia i OelKOB MoJ JAeicTBueM (hepMEHTOB, 000PYIOBaHHE IJIsl JEMOHCTPAIMU OTIBITOB TI0
U3MEPEHUIO0 XU3HEHHOM EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTEeJIbHBIX JIBUKEHUM, MOJeNn
rOJIOBHOT'O MO3ra Pa3jNyHbIX )KMBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3y4yeHre TKaHEeH KUBOTHBIX».

JlabopaTopHas pa6ora «/I3ydueHne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U T10JI0BOE. Buibl
0€ecI0J10ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. I[lomoBeie knmeTkn, wim ramersl. Meio3. Craauu Meno3sa.
[ToBenenne xpomocom B Meinose. KpoccnHrosep. buonornyecknii ¢cMbICI Me03a U TOJIOBOTO
mporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoapieBoe pa3BuTue. ['amerorenes y ;kuBoTHbIX. [lostoBbIe sxene3bl. O6pa3oBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaroreHes u oorenes. CTpoeHue MojI0BbIX KIETOK.

OmnonoTBOpeHre M AMOPUOHAIBFHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIMIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

NHnuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). IMOPHOJIOTHUS — HAayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenesz — 00na u3 enasnvix npodem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopgoeenesa. Craqun >MOpHOTeHe3a )KUBOTHBIX (Ha mpumMepe Jsarymiku). J{pobieHue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOMTAOIINX. 3apOJbIIICBhIC JUCTKH (TacTPYJIsAIus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIeBBIX JIMCTKOB. B3anMHOe BiMsSHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS UHIYKIINS). 3aKiIa/iKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ylibTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BiusiHue Ha s MOpHOHANILHOE pa3BUTHE
pa3IuyYHbIX (PAKTOPOB OKPYKAIOIIEH CPEJIbl.

Poct u pasButue xuBOTHbIX. llocTamOpuonHanmpHbIM mnepuon. IlpsmMoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y OECMO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO W HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunel pocta >KUBOTHBIX. DaKTOpPhl pPErylsilUd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza YeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pasmuokenue u pa3sutue pacrenuit. ['lametodur u cnopodut. Meiio3 B )KU3HEHHOM IHKIIE
pactenuil. O6pa3oBaHue crop B mpoiiecce Meio3a. 'ametorenes y pacrenuil. Ominog0TBOpeHue u
pa3BUTHE pPACTUTEIbHBIX OPraHM3MOB. /[[BOMHOE OIIOJOTBOPEHHE Yy IBETKOBBIX PACTEHHUHU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl PETYISAIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuuel n cxembl: «BereratnBHOE pa3MHOKEHHE», «TUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXeHHe xiaMuIOMOHaAb», «Pa3sMHOXKEHHME 93BrieHbl», «Pa3MHOXKEHuE THApBI,
«Mertio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMAaTO30MAa»,
«OCHOBHBIE CTaiuu OHTOreHe3ay, «[Ipsmoe u HenpsaAMoe pazBuTHe», «Pa3BUTHE MANICKOTO KYyKay,



«Pa3Butne capanum», «Pa3zBuTue mArymkm», «/{BOMHOE OIUIOJNOTBOPEHHE Yy LBETKOBBIX
pactenuit», «CTpoeHHE CEMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUui», «KU3HEHHBIH LIUKI
MOPCKOM KaIycTbl», «KU3HEHHBIN LIUKII MXay, <« KM3HEHHBIN LIUKJI IalOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBIY.

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKI.

JladopaTtopnass paGora «/3yyeHue CTpPOCHHMS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTnueckas padora «BplsBiI€HHE NMPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUN».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

WcTopus craHoBieHMS U pa3BUTUS T€HETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHbIX YUE€HBIX B pa3BuTuu reHetrku. Pa6orsl H. K. Konsiosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTHUSI U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, ajljIeNIbHbIE
IeHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMHMHAHTHBIM W PELECCUBHBIN TNpPU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKH, MOJIEKYJISIPHO-T€HETUYECKHI.

JdeMoHcTpauuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

TaGnuue! u cxemsl: «MeToabl FeHETUKWY», «CXEMBbI CKPELIUBAHUY.

JladopaTopHas pa6ora «/[po3oduina kak 00bEKT TeHETHISCKUX HUCCICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaemns — 3aK0H e IMHO0Opa3usi THOPUIOB
nepBoro nokoJieHust. [IpaBuno gomuHupoBanus. Bropoit 3akoH MeHenst — 3aKOH paclleTICHUS
npU3HAKOB. lluTosNIOrMYEecKHe OCHOBBI MOHOTHOPHIHOIO CKpEIIMBAaHUA. [MMoTe3a YUCTOTHI
ramer.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJIeJoOBaHUs MpU3HAKOB. L{uTomorunueckre 0CHOBBI JUTHOPUIHOTO CKPEIIMBAHMUSL.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe Hacle10BaHue
I€HOB, HAPYILICHHE CLIETUICHUS] MEX 1y FTeHaMH. XPOMOCOMHAs TEOPHUS HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHM3M ONPEICICHHUS Moja. AyTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpoMocoM. HacrienoBanue Npu3HaKkoB, CLETVIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefloTponusi — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeilcTBue HeasieNbHbIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3M0JIOTHUECKUX TPOIIECCOB, HOBEACHNS M KOTHUTUBHBIX GYHKIMHN. ['eHeTHYecKkne MeXaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSL «XO3SIMH — MApa3sUT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJSI M U3MEHEHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK ¥ OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabnuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKkoHBI Menaens», «Tpetuii 3akoH Mennaens»,
«AHanuzupyollee ckpemuBanue», «HenonHoe nomuHupoBanue», « CLENIEHHOE HACIeI0BaHUE



MIPU3HAKOB y Ipo30oduibl», «'eHeTnka moyay, «Kapuorum yenoekay, «KapuoTum Apo30QuIIb,
«Kapuotun ntuup», « MHOKECTBEHHBIN AJJIENU3M», «B3auMOIeiCTBUE TE€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb JUIsl JEMOHCTPAIlMM 3aKOHA HE3aBHUCHUMOTO
HacJe0BaHUs MPU3HAKOB, MOJIEIb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIEI0OBAaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jpo3oduiay.

IpakTuyeckass padora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
IPO30(HUITBD).

IIpakTuyeckass pabora «lM3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPELIMBAHUS Y
TPO30(HITB».

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BsaumopneiictBue reHotuna u cpeisl npu (GopmupoBaHuu (eHotuna. M3MeHUMBOCTH
npusHakoB. KauecTBeHHBbIE U KOJWYECTBEHHbIE TPHU3HAKU. BUI  HU3MEHYHUBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeasl B GopMHpOBAHUM MOIUPHKAITMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannonHslid psin U BapuannoHHast kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAIITMIOHHON U3MEHYHUBOCTH.

I'eHoTununueckas W3MEHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
T€HOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KombOunaTtuBHasT M3MEeHYMBOCTh. Mel03 U TIOJIOBOM TPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJAHUY T€HETUYECKOTO Pa3HOOOpa3us
B IIpe/ieiaX OJIHOTO BUA.

MyrtanroHHasi M3MEHYMBOCTh. BuAbl MyTanuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbIE MYTallMH. SIAepHbIE M IUTOIUIA3MaTUYECKUE MYTALMH.
ComaTnueckue W MOJoBble MyTaluu. [IpuuvMHBI BO3ZHMKHOBEHUS MyTaluil. MyTareHel U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAILMOHHOTO IpoLecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BaBunos). BresaepHas HW3MEHYMBOCTH H
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, pPOIb INULEHEMUYECKUX (PaKmopo8 6 HAc1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmupsr 1 cxembl: «Buasl U3MeHUHMBOCTHY, «MoaudukalroHHas H3MEHUUBOCTDHY,
«KoMOuHaTHBHAs ©I3MEHYUBOCTEY, «Meito3y, «OmnoaoTBopenuey, «I'enernueckue 3aboaeBaHus
YyesnoBeKay, «Bunpl myranuii.

O6opynoBaHue: XUBble U TrepOapHbIe SK3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(dboTorpacdun) >KMBOTHBIX C pa3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeIOBEKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHHMS T'€HOMa YeJIOBEKa.
MeTo1bl U3ydeHUsI TEHETUKU YENIOBEeKAa: MeHeallOTUYECKUH, ONM3HEIOBbIN, TUTOreHETUUECKUH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeTnueckuil. COBpEMEHHOE OIpeaesieHue
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [11P-
aHanuza. HacnenctBennsie 3a0051eBaHus yenoBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNpPEeApacloOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKONW TE€HETHUKH B
MPEIOTBPAIICHUN W JICYCHWU TEeHETHYECKHUX 3a00NieBaHUN YenoBeka. MeauKo-TeHEeTUYEeCKOoe
KOHCynbTHpoBaHue. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPpy3a». DTHUECKUE aCIIEKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



I'enetnueckue (hakTOphl MOBBIICHHOW YyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHerndeckas IpeapacrosoKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKAy,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKA.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukauust U cesekuus. 3apoXkJeHUEe CeJleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3us KyJlbTYpHBIX pacTeHuil. Posb cenexuuu
B CO3JIaHUU COPTOB PACTEHUH U OPOJ1 )KUBOTHBIX. COpT, HOPO/1a, IITaMM. 3aKOH TOMOJIOTHYECKUX
psAI0OB B HacleACTBeHHOW m3meHunBocTH H. M. BaBuiioBa, ero 3HadeHue A CEJIEKIIMOHHON
paboTHI.

Mertoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBINH O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekiuu. VcmblTanue mpousBoAMTENEeH MO MOTOMCTBY. OTOOp 0
TEHOTUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIA TOTOMCTBA U OTOOP IO F€HOTHUITY C MTOMOIIBIO aHAIM3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTypHbIX (GOpM OpPraHHU3MOB.
Hcnonb30BaHne TeHOMHOTO pelakTHPOBaHMsI U MeToJI0B pekoMOnHaHTHBIX JIHK ans momyyenust
HCXOJIHOTO MaTepuaa JJisl CEIeKIUN.

[Tonygyenne monumuionsoB. BuyrpuBmmoBas rubpummsaius. biu3kopoacTBEeHHOE
CKpelllMBaHue, WK UHOpUIuHT. HepoicTBEHHOE CKpellMBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHX PECYpCOB KYIbTYPHBIX PACTEHHN W UX AMKUX
poauyel s co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YeJIAX VIAYUULeHUS. CYUWeCmMB8YIOWUX U CO30aHUsL HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. . BaBunos, M. B. Muuypun, I'. [{. Kapneuenko, I1. II. JIykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /l. K. bensies.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CEleKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrtareHes3y.

JlabopaTopHasi pa6ora «/I3yueHue COpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CEIEKIUU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJEKIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKI[MOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH YY4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOI0rHsl U CHHTeTHYeCKasi 0M0JI0THA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTHMHM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MbI, HX XapaKTepUCTHKa. TpajuiMoHHAs OWOTEXHOJOTHA: XJebomeueHue,
MOJIy4eHHEe KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. Mukpoouonoruueckuit cunte3. OObEKThI
MUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.



CozlaHue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABJIEHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPIKaIINX
HE BCTpEYAIOLIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEH PaCTEHUM U KUBOTHBIX.
Kpunobanku. Comarudeckas TuOpuaM3anus M COMaTHUECKH smOpuorenes. Vcmosb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NONUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius SHLEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJT TpaHCIUIAHTALIUY SIAEP KIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOGAHUS U  MUKPOKIOHANLHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBaHHUE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTukeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM WH)XXEHEpUHU. OKOJOTMYECKHME W JTHUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEPUH.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIN aHaNM3, FTEHOLIEHTPUYECKUN aHAIU3 ITPOTEOMa YeJIOBEeKa JJIsl OLIEHKH COCTOSIHUS
ero 3710poBbs. Mcrosnb30BaHNue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-Ononnxenepus
Ui pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3aHUsI KOMITJIEKCHBIX
TKaHEeW COYeTaHHeM TEXHOJIOTUH TpEXMEpPHOro OMONpPUHTUHTA U ckaddonauHra Juis perieHus
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C IO oOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHue MonekyaspHbIX MeXaHu3MOB (pyHkimonupoBanust PHK-
COJIep’KallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUS YeTOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmupt u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOLYKTOBY.

IKCKypcHusi «BHOTEXHOJIOTHS — BayKHEHIIIas TPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE MPOU3BOCTBRO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuUTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomonmonHast Teopust Y. [lapBuna. [Ipeanocbiku BOSHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BoOIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
Pa3MHOKEHHSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoit Teopuu sBotonuu (CTD). HeltpanbHas Teopus 3BOJIIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAST OWOJIOTHS. 3HAaYEHUE IBOJIFOIMOHHOW TEOpHH B (OPMHUPOBAHUHU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunneir, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosbe, Y.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoil mpupoasl (mo K. Jlunnero)», «JlecTHUIa KUBBIX
cymiects (no Jlamapky)», «MexaHu3M GopMUPOBaHUS MPUCTIOCOOICHUH Y paCTEHUN U )KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema Mapuipyra nyremectsus Y. lapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pBOEI 32 cymiecTBoBaHue», «[lopoasl romyodeit», «MHoroobpasue KylnbTypHBIX (hopm
KamycTbl», «[lopoJbl MOMAamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUIOB (mo Y.



HapBuny)», «Cxema COOTHOIICHHUS ABWXKYIIUX CHJI SBOJIOUUN», «OCHOBHBIC IOJOXKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yjbTaThl

[lonymsiuust kak 3JeMeHTapHas eAuHULA 3BooLMHU. COBpEMEHHBIE METOJIbl OLEHKU
TeHETHYECKOTO pa3HO0Opas3us U CTPYKTYpHI MOMyIAuuid. Mi3Menenue reHo(oH1a NOmyIsiiuy Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMDKYLIME CHJIBI) 3BOJIONMH. MyTanMOHHBIA mpolecc.
KomOunaTiBHas H3MEHYHBOCTB. J[peti reHOB — ciryyaifHble HeHaIIpaBJIeHHBIEC H3MEHEHHS YaCTOT
ajutenedt B nomynsiusax. ekt ocHoBatens. Ipgexkm OymouLiounoco copaviuika. CrudiceHue
2eHemU4ecKko20 pasHooobpasus: npuuunvl u cieocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonbwiux u manvlx nonyaayusx. Murpauuu. M3zomsiims nmomynsinuii:  reorpaduueckast
(mpocTpaHcTBEeHHAs), OHoJIoTHUecKas (pernpoyKTHUBHAS).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojoLUA. DOPMBI €CTECTBEHHOIO
otOopa: JIBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBatomiuid (qu3pynTuBHbIN). I[losmoBoit oT6op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IprcnocoOaeHHOCTh OpPraHu3MOB KakK pe3yJabTaT MMKpPOABOJIOLMU. Bo3HMKHOBEHME
npucnocobaeHni y opranuzMoB. ApoMopdo3bl 1 uanoagantanuu. [lpumeps! npucnocobaeHuil y
OpraHu3MoOB: MopQojoruueckue, (U3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJICHYECKUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm um cmocoObl BHI000pa3oOBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anys, ruopuau3anus). JMuTeTbHOCTh 3BOJTIOIMOHHBIX MPOIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6uopazHooOpaszus. MUKPOIBOMIONUS U KOAIBOJIONUS Mapa3uTOB M HUX X035€B. MexaHHU3Mbl
(hopMuUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lomysiOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIME CHIIBI  DBOJIFOIINY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IAIUSL
JUCTBEHHUIIBI CHOUPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsiroHHbIe BOJHBI YHUCIEHHOCTH
XMUIIHUKOB M XKepTB», «Cxema JeHCTBUS eCTeCTBEHHOro oTOopa», «®Popmbl OOpnObI 3a
CYIIIECTBOBaHUE, «HayCcTpUanbHBIHI MEJTaHU3M, «OKuBblie HCKOIIaeMbIey,
«[lokpoBuTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemynpexnaromas oKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantanumny, «IIpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buma B mpupoae», «CrocoObl
BHUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHwe TPEX  BHUJOB  JIAHJBIIICHY,
«DKOJIOTUYECKOEe BUI000pa3oBaHue BUAOB cuHUI), «l[lomummounsl pacrenuity, «KamyctHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uydesla NTHIl U 3BEeper ¢
IpUMEpaMU pa3IMYHBIX MPUCHOCOONIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnas pabora «lIpucrnocoGiieHuss OpraHu3MOB M HUX OTHOCHTEJIbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl



Merto1pl u3ydeHus: MakposBoolMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
ITepexoanbie GopMbl U GUITOTEHETHUECKHUE PSI/IbI OPraHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB 1 OCTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbl-sHAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MexXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U IOSIBICHMS SBOJIOLMOHHBIX HOBILECTB.
['omonoruuHeie ¥ aHATOTUYHBIE OpraHbl. PynuMeHTapHbIe Opraibl U aTaBU3Mbl. MOJEKYISAPHO -
FeHETUYECKUuEe, OMOXMMHUYECKHE U  MaTeMaTU4YEeCKHME METOAbl  HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reasl. COBpeMEHHBIE METOIbI OCTPOCHHS (PUITOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyUi.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabmuupl U cxembl: «OUIOTEHETUYECKUN P JIOMIAANY», KAPXEONTEPUKC», «3BEpO3yObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «PenukThl», «HauanpHble CTaguu SMOPHOHAILHOTO
Pa3BUTHS TTO3BOHOYHBIX JKHBOTHBIX», «I OMOJIOTHUHBIE M aHAJIOTHYHBIE OPTaHbl», «PyaruMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpPHI UEJIOBEKA W IIMMIIaH3e», «lJ1aBHBIE HampaBICHUS
ABOTIONHHY, «O0I1IHe 3aKOHOMEPHOCTH BOJIIOLIIY.

O6opynoBaHue: KOJUIEKIUM, repOapuM, MYJsSKH HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYJIUMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3bI TPOUCXOXKIEHUS >KU3HU Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE dTanbl HEOpraHU4Yeckoi Boronuu. [Inanerapras (reosorudeckas) SBOTIOIHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omneit C. Mmwmepa u I'. FOpu. O6pa3oBanue noyimMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W. Omapuna, runote3a nepBuvHoro OynpoHa Jkx. XonjgeiiHa, reHeTHdeckas rumnore3a [.
Mémnepa. Pu6osumsr (T. Yek) u runoreza «mupa PHK» V. I'mibGepra. ®opmupoBanue memoOpan
Y BOBHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAaE U a0OCOMIOTHAS  T€OXPOHOJIOTHSL.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbix Ha 3emiie coobmectB. Ctpomaronuthl. [IpokapuoTsl u
9yKapuOTHI.

[IpoucxoxaeHune sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOJIIONHMH BBICIIUX pacTeHud. OCHOBHBIE apoMOpP(O3bl pPACTEHHIA.
Brixon pactenuii Ha cymry. [losBieHre cIOPOBBIX pacTeHU U 3aBOeBaHNe UMU cymid. CeMeHHbIe
pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl SBOJIONUH JXUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIEHHE COBPEMEHHBIX TUIIOB. [lepBhie XOpIoBBIE
XKUBOTHBIE. JKU3HB B BOJIe. DBOIIOIMS MO3BOHOUHBIX. [Iponcxoxaenrne ampuOnii U penTHiInii.



[TpoucxoxaeHre MieKONMUTAMUX W mTull. [IpuHnun kimogeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3eMIie 1O 3paM U Mepuoam: apxei, MpoTepo3oi, Maaeo30i, Me3030H,
KaifHo30H. O01Ias XapakTepUCTHKA KIMMAaTa U Ie0J0rHUECKUX MpoieccoB. [losBienue u pacuser
XapakTepHBIX OPraHU3MOB. YTiIe0Opa30BaHUE: €ro YCIOBHUS W BIMSHUE Ha Ta30BbI COCTaB
aTMocdepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass cuCTeMa OpraHuYecKoro mMupa. [IpuHIUIBL KiIaccuUKAMu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. N. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [lacTtepa mo uzydenuro
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosonKn», «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«CxeMa 00pa3oBaHUs DYKapHOT MMyTEM cUMOHOreHes3a», «Cuctema KUBOM Ipupoish», «CTpoeHue
BUpYyca», «Apomopdo3sl pacTeHuil», «PuHnOUTE, «OIHOKIETOYHBIE BOJOPOCIHY,
«MHOroKIeTOuHbIE BOJOpOCHN», «Mxm», «llanopoTHukm», «l'0I0CEMEHHBIE paCTEHHUSD,
«Oprasbpl I1IBETKOBBIX pacTeHuity, «CxemMa pa3BUTHUSA KUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «[IpocTeitmuey, «Kumednononoctusiey, «llmockue uyepBu», «UineHHCTOHOTHE,
«Pv10BIY, «3emMHOBOIHBIEY, «lIpecMbikatonuecs», «IItutby, «Miekonuraromue», «Pa3Butne
JKU3HU B apxeckoil spe», «Pa3BuUTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KAITHO30MCKOM
ape», «CoBpEMEHHas CUCTEMa OPTaHUYECKOTO MUPa».

O6opynoBanue: repOapuyd pAacTEHUN pa3TUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQYKHBIE IpErapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJEThI
ITO3BOHOYHBIX JKMBOTHBIX, 4Uy4yela NTUL WU 3BEped, KOJUIEKIHH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEeHHI0 a0MOTEHHOT0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass pabora «/3ydyeHue U ONHMCaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTHyeckasi padora «/3ydeHne 0coOOCHHOCTEH CTPOSHUS PACTCHUH Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3ydyenrne ocoOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgenbl u 3agaun anTponosiorui. MeTo el aHTPOIOJIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MNPOUCXOXKICHUM 4YelOoBeKa. Pelnruo3Heie BO33pEeHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoznctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMarnyeckoe IMOJIOKEHHUE  4YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA UENOBEKAa C KMUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHUECKHE,
sMOpuooruyeckue, (HU3NOJIOro-OMOXUMUYECKHe, NoBeJeHYeckre. OTIWYMs YeloBeKa OT
AKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO
MO3ra ¥ BTOPOW CUTHAIbHOW CHCTEMBI.

JIBroky1ire cuitbl ((hakTopbl) aHTPOIIOTeHE3a: OMoIoTHYECKHe, colnanbHble. COOTHOLIEHHE
OMOJIOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaJ M aHTpoIIoreHe3a. PaHHMe dyenoBekooOpa3Hble 00e3bsHBI (IPOKOHCYIIBI) U
paHHUE TOHTHABI — OOIIME MPEIKHU YeIOBEKOOOPa3HBIX 00€3bsH U JI0/eH. ABCTPATIONMUTEKU —
JBYHOTHE TMpeaKd Jitoaen. YenoBek ymenbli, NepBble M3rOTOBJICHMS Opyauid Tpynaa. Yemnosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ Jtofeit 3a mpeaensl Adpuku. YenoBek reiiienboeprekuii —



o0mmuMii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOro. YenoBeK HeaH1epTalbCKUi
KAaK BHJ JIOJEH XOJOJHOIO KJIMMarta. YelloBEeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEK, 0CBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najaeoreHOMUKA.

DBOMIONMS COBPEMEHHOTO uesioBeKa. ECTeCTBeHHBI OTOOp B MOMYJSAIMSIX YeIOBEKA.
MyraunoHHBIH npouecc U noauMopdusm. TlonmynsmroHHbIE BOJHBL, APEi( reHOB, MUTPALUS U
«3(hGeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOUAHAsA (a3MaTcKo-aMepuKaHckas). Bpems u
IyTU paccelieHuss 4yeloBeka 1o 1aHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3Ma. IIprucrnoco6ieHHOCTh YenoBeka K pa3HbIM YCIOBHUAM OKpYXKaroLIei
cpenpl. Bnusiaue reorpaduyueckoil cpeabl W apeida reHoB Ha MOPQOIOTHIO B (PH3HOIOTHIO
YeloBeKa.

MexauciurinHapable METOAbl B (U3MUecKo  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHAA ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocounaneHple  uccieqoBaHMsS — NpUPOJAbI  YenoBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabmumpr u  cxembl: «MeTOapl  aHTPOMOJIOTUM», «[OJTOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YenoBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl u
aTaBU3MbL», «JIBIDKYyIlME CHUJIBI aHTPONOreHe3a», «IBOJIIOIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasonurek», «HenoBek ymensiin», «HenoBek MpAMOXOIAmuin», «JIeHUCOBCKHI YeT0BEK»
«Heannepransup», «KpomanpoHUbD, «lIpeaku denoBeka», «ITallbl 3BOJIIOIUU YEIOBEKA»,
«Pacsl yenoBeka».

OO6GopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUaabHON KYJIBTYPHI TIPEIKOB
YesoBeka, penpoaykuu (hoTtorpadun) KapTHH ¢ MUGPOJIOTHISCKUMHU U OMOJICHCKIMU CIOKETaMHU
MIPOUCXOXKACHUS 4YeoBeka, ¢Gororpaduu HaxOJOK HCKOTAEMbIX OCTATKOB YEJIOBEKa, CKEJeT
YEJI0BEKa, MOJENb Yepera 4YejIOBeKa M 4Yeperna IIMMIaH3€, MOJENIb KUCTH 4YeJOBEKAa M KHUCTH
IIMMITIaH3€, MOJIEH TOPCa NPEIKOB YEIOBEKA.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBS3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 53K0JIOrHUECKUX aanTaldid YeTOBEKay.

Tema 6. IK0J10rUs — HAYKA 0 B3AaUMOOTHOLIEHUSIX OPraHU3MOB M HAJIOPraHU3MEeHHbIX
CHCTEM C OKpY Kaloleil cpenoi

3apoxaeHue W pasBUTHE dKojJoruu B Tpynmax A. I'ymGonbnara, K. ®@. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencinu, B. H. CykauéBa. Pa3nensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmOAEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETMOHANBHBIN U TJI00aTBHBIH.

3HauE€HHE SKOJOTUYECKHX 3HAHWM JJIs YesloBEeKa. DKOJOTMYECKOE€ MHPOBO33PEHHUE KAK
OCHOBa CBA3€il uenoBeuecTBa € MNpupoAod. DopmMHpOBaHME DKOJOTMYECKOW KYJIBTYpHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceeprios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuier 1 cxeMbl: «Paznensl sxkonorum», «MeToasl sKoJIoruny, «Cxema MOHUTOPHHTA
OKpYKaroLIEH Cpesibl».

JlabopaTopHas pabora «/3ydeHre METOJ0B HKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl u cpea 0OMTaHUA



Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB:  abumoTWyeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3KoIorndeckux (akropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak KoJornyeckuid paxTop. JleicTBre pa3HbIX Y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYMHIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoToneproam3m.

Temneparypa kak skosorudeckuil Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunorepMHbIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxnocts kak skosjorumdeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BogHOoro OamaHca. Kitaccudukanus pacTeHHHd TO OTHOIICHHIO K Boje. [IpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMsl OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAsI, BHYTpPUOPraHu3MeHHasd. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpell OOMTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJAUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HHU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIe (DopMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPABBI
Kuznennole GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daktoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHHWYecTBO). Herpoduueckue  B3amMoOmEWCTBUS  (TOTMYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopb», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX M0 OTHOIIEHUIO K CBETY», « T EMIIOKPOBHBIE )KUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallid >KUBOTHBIX», «Cpeabpl OOMTaHHsS OpPraHU3MOBY,
«buonornyeckue putMbl», «KusneHusie GopmMbl pacTeHUI», «Ku3HEeHHbIE (GOPMBI )KUBOTHBIXY,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jieca», «llenmu nuraHusy,
«XwumuangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, HPUCIIOCOOIEHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHbBIC
pacTenus, repoapuu U KOJUIEKIIMU TEeTUIONI0OUBBIX, 3HMOCTOUKIX, MOPO30YCTOMUMBBIX PACTCHHI,
gyyyena MTULl U 3Bepeld, repOapuu pacTeHU, OTHOCSIUXCA K TUrpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINUX B Pa3HBIX
cpenax, TrepOapuM M KOJUJIGKIUMU pACTeHHM W JKUBOTHBIX, OONaNaloONIMX dYepTamH
MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBUU KHU3HU, TrepOapuud M KOJUICKIIHU
pacTeHMI U KUBOTHBIX PA3NMUYHBIX KU3HEHHBIX (JOPM, KOJUICKIIMH )KHUBOTHBIX, YUACTBYIOIIHUX B
Pa3IUYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBiIeHHe IPUCTIOCOOIEHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnass pa0ora «BblsiBIeHME MPHUCIIOCOOIEHUNH OPraHU3MOB K BIMSHHUIO
TeMIEepPaTypbD».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTeHHMH H3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTepPUCTHKHU momysasiuu. [lonmymsuus xak OHOJOrHyYecKas cucreMa.
Ponp HeogHOpOAHOCTH cpelnibl, (hU3HYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTHH BUIOB B



(opMHUpPOBAHUY POCTPAHCTBEHHOHN CTPYKTYPHI HOMY KA. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHUCJIEHHOCTb, IIOTHOCTb, BO3PACTHAas M IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUS.

Dkojorudeckast cTpykrypa nonyiasuuu. OneHka 4MCIeHHOCTU Nomynsauuu. JluHamuka
MOMYJISAUUNA U €€ peryisiinusa. buotnueckuii moTeHuran nonyysuuu. MoaenmpoBaHue JUHAMHUKA
nonyisinuu. KpuBbeie pocrta uuciaeHHocTH mnonyisiuud. Kpusbsie BbDKHMBaHus. Perymsmms
YUCICHHOCTH TOMYJSIIUNA: POJib (DAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIMX OT TIJIOTHOCTH.
DKoJjoruueckue crpareruu BuoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosornueckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIBl M MX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TOBEJIEHUS W MUTpalud >KMBOTHBIX. buosiornueckue uHBa3uu
Yy)KEPOIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTHUECKUEe XapaKTePUCTUKU MOMysun», «IIpoctpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiael nonmyiasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IM4YHBIMU OpraHusMammy», «Mopenb skosioruyecko Humum k. U.
XaTuYnHCOHAY.

O6opynoBanue: repdapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus cO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHANBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 00Kku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBoporT BemiecTB 1 NOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHBIE [TOKA3aTENN YKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIbI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHble M BTOpUYHBIE CYKIIECCHUU M HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOmiecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunaHTpomnuzanusi ropojckoi ¢dayHsl. buomornueckoe u  X034HCTBEHHOE 3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo a¢pgpexma u 6u006-30ugpuxamopos (kirouesvix 6u008) 8 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC HPHEPruM U BEIIECTB MEXKIY CMEKHBIMHU 3KOCHCTEMaMH. Y CTOWYMBOCTH
OpraHM3MOB, MOMNYJALMI M 53KOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX M aHTPOIOT€HHBIX
BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PA3HbIX MUN08 Ha  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOJI02UHECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO32», «DKOCUCTEMA IIHPOKOIMCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMe», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMHIA YUCET», «IDKOJIOTUYECKas MUpaMuia OMOMacChl», « DKOJIOTHIYECKas
nupamua s3ueprun», «OodpazoBanue 0onotay, «llepBuunas cykueccus», «BocctaHoBienue jieca
ocJie moXxapa», « JKocucreMa o3epay», «ArpoueHos», «KpyroBopot BeIECTB U IOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboskocucTemy».

O6opynoBanue: repbdapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pazHooOpa3usi METKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCeKypeust «IKCKypcus B arposKoCUCTeMY (Ha MOJIe WK B TEINIMYHOE XO03SHCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouocdepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BeriecTBo 6Hocdepsl U ero PyHKIUH.

3aKoHOMEPHOCTU cymiecTBoBaHMs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTE siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOPBs. Kiumar, pacTUTENbHBIN 1 KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTeHIIHaa U OnochepHbIX
GyHKIHH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yriaepoza B npupoze», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot BoAbl B MPUPOE»,
«OcHOBHBIE OMOMBI cyminy, «Knumaruueckue nosica 3emuny, «Tynapa», «Taiiray, «CMemaHHbIiHi
necy, «lllupokonucTBeHHslil gec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuil necy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYy KaoIias cpeaa

DKOJIOTHYECKHE KpU3HCHI W HMX Npu4yuHbl. Bo3sneiictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3Ayxa. 3arpsis3HeHHEe BOIHOM cpeibl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3meHeHne kinMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIBI OXpaHbl Tpuponabl. Kpacueie kuuru. Ocobo
oxpansiemble npupoanslie Teppuropun (OOIIT). botannueckue caibl U 300J0TMYECKHE MAPKH.

OcHOBHBIE TIPUHIIUIIBI YCTOMUYMBOTO Pa3BUTHUS YelOBEYECTBA U MPUPOABI. ParmioHaapHOE
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJorMyeckoro pasHooOpazus 3Jemnu. OOmue
3aKOHOMEPHOCTH TI00aIbHBIX KOJIOTMUECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €ro BEpPOSTHBIE TOCIIEICTBUSL.

Pa3BuTHe METOMOB MOHHMTOPWHTa pPAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU



aHepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. HayuonanvHvle ungopmayuontvie
cucmemsl, obecneyusaoujue O0OCMYn K UHQGOpMAyuu no COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUmMayu IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHuIX sKOCUCNEM.
JdeMoHcTpanuu
Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsi3HEHHE THAPOChHEpPhD»,
«3arps3HeHue mouBbl», «IlapaukoBsiii adpdexr», «Ocobo oxpaHseMblie TPUPOIHBIC TEPPUTOPUNY,
«Mojenu ynpaBisieMOro MUPay.
Ob6opynoBanue: ¢potorpaduu OXpaHseMbIX pacTeHUM 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoOHA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NPOTPAMMBI 1O OMOJIOTHH BBIJCIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICIICHHIO,
Hanuuue momugeayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazéumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
OMoJIOTHYECKOTO  00pa30BaHUs, Haluyue  NpPABOCO3HAHUS ~ DKOJOTHUECKOW  KYJIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUT'alOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXE€HUA K 3aKOHY W IIPABOIIOPANKY, YEIOBEKY TpyHda M CTaplIeMy IIOKOJEHUIO, B3aUMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u TpaauuusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «buosorus» I0MKHBI OTpaxarh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaIONIUXCsi PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM LIEHHOCTSIM POCCHICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 33124, BHIIIOJHEHIH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKICHUSMU, KyJbTYPHBIMH [EHHOCTSAMH U COIHAIBLHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH /1A TENbHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaXIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepel PoauHo#, ropaoctu 3a cBoW Kpail, CBOIO
Ponuny, CBOM S3BIK M KyJBTYPY, HPOILIOE M HACTOSIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIIEHUE K IPUPOTHOMY HACIIEUIO U MAMSITHUKAM IPUPOIbL, TOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCHICKIX YIEHBIX B CTAHOBJICHHE U PA3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUsI OWOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOJbI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

TMOHUMAaHHE SMOITMOHAIBPHOTO BO3CHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JTMIHOCTH,

5) ¢usuyeckoro BocnUTAHHUs, (POPMHPOBAHUA  KYJbTYPbl 3/I0POBbSI M
IMOLMOHAJIBHOTO $JIaronoJay4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIOICH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aIKOIrOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTUYECKON U COLIMAbHOM HAPaBICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHSATh TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3KOJIOrNYeCcKOro BOCIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TUIAHUPOBAHHS
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U MyTeH UX pelIeHHUs,;

CIOCOOHOCTh MCMOJIb30BaTh MPUOOpEeTaeMble MPU U3Y4YEeHUU OUOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHUH TPoOIeM, CBI3aHHBIX C PAIMOHAIBHBIM MPUPOJOINONIB30BaHUEM (COONIOIeHUE
MpaBUJl TIOBEACHUS B NPUPOJIEC, HANPaBICHHBIX Ha COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, IPUHOCSIIMX BpEI OKPYKAIOLIEH INPUPOJHOM Cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
JESTEIbHOCTH  DKOJOTMYECKOW  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJOTHYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykl U OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHAIOre KYJIbTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenu(uKy OUOJIOTUM KakK HayKH, OCO3HaHHs €€ poiu B (HOpMHUPOBAHHUH
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpooIeM COXpaHEHHs PUPOJTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoia K yCTOWdMBOMY Pa3BUTHUIO, PAllMOHATIBHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKITHOHATHHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS IS aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOILIET0 MHUpPa M MPOUCXOASIIUX B HEM H3MEHEHUH, yMeHHue JenaTb O0OOCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMUS JJIs pelIeHUus
po0JieM B peasIbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENIbHOCTH, TOTOBHOCTh OCYILIECTBIISITH HMPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHUI0 U C€aMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUNA MO OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buolorus» BKIIOYAIOT:
3HauYuUMBbIe Ui (OPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexTpeMeTHBIE) 00IIeHAYYHbIE TTOHITHS, OTPAXKAIOIINE [[EJTOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4dyHBIM (aKT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHUsl, UCCIeJOBaHNe, HaONOJIEHUE, U3MEPEHHE, DKCIEPUMEHT M JIpYTHe); YHHBEpCalIbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
dbopMupoBanre (QYHKIMOHATHHONW TPAMOTHOCTH M COIMANFHOW KOMIIETEHIIUU OOy4YarolIuXcs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesynbrare w3ydeHUs OHOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomierocss Oynyr chopMHpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC YU4eOHBIC JCHUCTBUSA,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC Y4eOHBIC JCHCTBHUS, PETYISTUBHBIC YHUBEPCAIbHBIE
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY T1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIH30BATh MPU OCBOCHUH 3HAHUH PUEMBI JIOTHIECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUA, Kiaccuukanuu, 0O0O0OIIEHUsI), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSITUHN
(BBLIEISITH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBS3U C IPYTUMU TIOHSATHSIMH );

OTIPEJICNIATh IETN JEATEIHbHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTATHI ICATEIILHOCTH C MOCTABICHHBIMHU EJISIMHU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PaCCyKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISATh
3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B pacCCMATPUBACMBIX SBICHUSAX, (POPMYITHPOBATH BBHIBOJBI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJICIIBbHBIC CPEJCTBA JIJIS MPEJICTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pEUICHUS MPOOIeMbl ¢ YUETOM aHAIU3a UMEIOIIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCJIOBHSX pPEaJbHOTO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspeleHus npooiaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallMsX, B TOM 4YHCIE MPHU
CO3JaHUH YYEOHBIX U COIHMABHBIX IPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yll B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelieHus], HaX0UTh AprYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPXKIACHUIA, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJIE PEIICHHUS 3a]Ia4l Pe3yabTaThl, KPHTUUECKU OLIEHUBATh
WX IOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTh IEJICHAINIPABICHHBIN MOUCK TEPEeHOCa CPEACTB U CIHOCOOOB JIEHCTBUS B
npoheccuOHANBHYIO Cpeay;

yMeTh TEPEHOCHTh 3HAHHWS B T[IO3HABATEIbHYI0O U  MPAKTUYECKyl oOnactu
KU3HEJCSITeNLHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nndopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VHTepHETE), aHAIM3WPOBaTh MHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATH €€ I0OCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCIIOJIb30BAaTh HAy4YHbIN $3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMM pPACIO3HABaHMS W 3alIUTHl  UHGOpManuu, HUHPOPMALIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaliore
WIM JUCKYCCHUU TIO CYHIECTBY OOCYXKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaThb HeBepOalibHbIE CpeAcTBa OOUICHMS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOUM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHny OMOJOTHYeCKOr MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUSI TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JENUCTBUA IO €€ TOCTHUIKEHHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPEAEIIATH POJIU C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBbIE NMPOEKTHI, OLEHHBATh MJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHMe YHHBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUSAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKAaX 10 OTHOLICHWIO K >KMBOM IPHUPOJAE, CBOEMY 3IJOPOBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYallH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPMHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIHU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMerHbie pe3yabTaTbl OCBOCHHUS COJiepKaHusi ydeOHoro mnpenmera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOTO 00ydeHUsT 00yJarOIUXCs
6uosnoru. OHU BKIIIOYAIOT: crelupuuecKue 11 OUOIOrMH HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBHUI N0 OCBOCHUIO, MHTEPIIPETALlUU U MPeoOpa30BaHUIO 3HAHUM, BHUJIbI ACSTEIBHOCTH IO
MOJIYUEHUIO HOBBIX 3HAHUH M WX MPUMEHEHHMIO B Pa3jMYHBIX Y4eOHBIX, a TaKKe B PEaJbHBIX
KU3HEHHBIX cuTyauusx. [IpeamMeTHbIie pe3ynbTaTsl MPEACTABICHBI 110 TOJaM U3YUYCHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamMera «buonorusi» B 10 Knacce n10MKHBI
OTpPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTHUHU B CHUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHHUH €CTECTBEHHO-HAYUYHOMN KapTHUHBI MUPA, B IO3HAHUHU 3aKOHOB MPUPOIBI U PEIICHUN
po6JieM palMoOHAIBLHOTO MPUPOIONOIb30BAHUS, O BKIIAZIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKHUX 3HaHUM, KOTOpas BKJIIOYaeT: OCHOBOIMOJAraroline
OuoJIOTHYECKUE TEPMHMHBI M TOHATUS (KU3Hb, KIETKAa, OpraHu3M, MeTa0oJu3M, roMeocTas,
CaMOpETryJIALNs, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonornuyeckue Tteopun (xierouHas teopus T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacieAcTBeHHOCcTH T. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHO0Opa3usi MOTOMKOB
[IEPBOrO MOKOJICHHUs, PACLIEIICHUS, YUCTOTHI TaMET, HE3aBUCUMOro Hacienosanus I'. Mennens,



FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHuuBoctu H. W. BaBuiosa), npuHUunbsl
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHICAHKE, U3MEPEHHE, HA0I0ICHUE, SKCIICPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB KU3HEAESITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max pacTEHUH, dKUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKUX MTPOLIECCOB: OOMEHa BEIIeCTB (MeTab0IM3M), IPEBPAILEHHS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpO(HOTO TUIOB MUTaHU, POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, AMOpHOreHesa, HOCTAIMOPHUOHAILHOTO pa3BUTHS, Pa3MHOKEHHUS,
WHIUBUAYAJIHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTaHABJIMBATh B3alUMOCBSA3U MEXKIY OpPraHOMJAMHU KIETKHM U UX (YHKIUSAMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]y OpTraHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YEJIOBEKAa M HUX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoB U HX
GYHKIMSAMH, MEXKIy dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U YKU3HEHHBIX
LIUKIOB OpraHuW3MOB, OJTallaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTUIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOUINE apIyMEHThI, OMOJIOrHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHE pelaTbh OMOJIOTHYECKUE 3a/1a4H, BBIABIIATH IPUUUHHO-CIIECTBEHHBIE CBSI3H MEX Ty
UCCIIelyeMbIMU OMOJIOTMYECKMMHU MPOLECCAMU U SIBIEHUSAMM, J1€J1aTh BBIBOJBI U IPOTHO3bI HA
OCHOBAHMU TOJTY4YEHHBIX PE3YyIbTATOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONMIOAATh MpaBUia IpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LelIb UCCIIE0BAHNS], aHATM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIeJ1aTh BbIBOJIBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAMMOM Ha 0a3ze IIKOJIHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
MOJIy4EHHBIE PE3y/IbTaThl HA YYEHUYECKUX KOH(EPEHIUAX;

YMEHHUE OLICHUBATh 3TUYECKUE ACIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUI B 00J1acTH OMOJIOTUN
U MeIUIMHbI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPABICHHOE H3MEHEHHE
reHoMa U CO3JIJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiieil npodeccuoHalbHON AeATeNbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIIICHHOCTH, YII1yOJIsTh 103HABATEIbHbIN HHTEpEC, HAIIPABJICHHbIN HA 0CO3HAHHBIN BEIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoJKeHHe OMoJIOrH4ecKoro oOpa3oBaHUsl B OpraHU3aIMsIX
cpeaHero npo¢eccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs yueOHOTo npenmeta «buonorus» B 11 knacce NOMKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OHMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTUYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
panMoHaIBFHOTO IPUPOJIONIONIB30BaHMS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K IPUPO/IE,
oO0I11eCTBY, YENOBEKY, O BKJAJ€ POCCHICKMX U 3apyOeXHbIX Y4YEHBIX-OMOJIOIOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMpPENCNCHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraloMMUX OHOJOTMUECKUX TEPMUHOB M TOHATUH (BHL,



sKocucTema, Ouocdepa), Oumonorumyeckue Teopun (dBodronMonHas teopus Y. JlapBuHa,
CHUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposrorny, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. BaiiaOepra, 3apoapimeBoro cxojactsa K. M. bapa), mpaBuna (muaumyma HO. JIuOuxa,
9KOJIOTMYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUMoTe3a «mupa PHK» V. I'mnbepra);

YMEHHUE BJIAAETh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHMWS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHUCaHHWE, H3MEpEeHHe,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYNICCTBEHHBIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, JKOCHUCTEM U
Oouocdeprl, CTaOMIM3UPYIOLMIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO O0OTO0pA,
AIUIONATPUIECKOTO U CUMITATPHYECKOTO BHI000pA30BAHMS, BIUSHUS JBHKYIIUX CHJI SBOJIIOLUN
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABJIMBAThH B3aMMOCBSI3U MEX/ Ty MPOIIECCAMHU SBOJIIONNH, ABIKYIIUMHA CHIIAMA
AHTPOTIOTEHE3a, KOMIIOHEHTAMH pA3JIMYHBIX OKOCUCTEM H TIPUCIIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHUE BBISBISITh OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CHCTEM, TIPHCIIOCOOIIEHHOCTh BUIOB
K cpelne oOWTaHUs, aOMOTHYECKMX M OHMOTHYECKHX KOMITOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTelIbCTBA POJICTBA OPraHWU3MOB pA3HBIX CHCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE peniaTh OMOJOTHYECKHE 3aJa4H, BBISIBIIATH MPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXTY
UCCIIETyeMbIMU OHMOJIOTUYECKUMU TPOLIECCaMU U SIBICHUSIMH, JENaTh BBIBOJABI U MPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeJ1aTh BBIBO/IBL;

YMEHHME Yy4YacTBOBaTh B yueOHO-HMCCIEI0BATEIbCKOM paboTe 1Mo OHOJOTUH, SKOJIOTUU U
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W IMYOJIMYHO MPEACTABIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOXKACHUU IKU3HHU, 4YEJIOBEKA U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CHOCO0AaX MPEeIOTBPAIEHUS TII00aTbHBIX
M3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccuoHanbHON AesITENbHOCTH B
obnactu OMOJOTUH, SKOJIOTHH, TPUPOIOTIOTIH30BAHHMS, MEIUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3SHUCTBA, MUILIEBOM MPOMBIILIEHHOCTH, YIAyOIsaTh MO3HABATEIbHBIM
MHTEpEeC, HAaIPaBJICHHBIH HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOdeccHu U Mpoa0KeHHE
OMO0JIOTHYECKOTO 00pa30BaHUs B OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHAIBHOIO M BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrpoabubie | IlpakTuueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbie cUCTEMBI U UX U3yUEHHUE 2
3 Buosorus kineTku 2 0.5
4 XHUMHUYECKasi OpraHu3anys KJIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 1
KIIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKW3HEHHBIN UK KICTKA 6 1
9 Ctpoenue u (yHKITUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa O HACIEACTBEHHOCTH U 2 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Ceexiusi OpraHnu3MoB 4 1
16 buotexHonorus u CHHTETHYECKAsE OUOJIOTHS 4
17 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue B U TeM u¢poBbI
Ne n/m OporpaMMBb pasieito ¢ Beero Konrpoabubie | IlpakTuueckue f)lépg:::; aTngM e
padoTsbI padoThI pecypesI
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
TIpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yJabTaThbl 14 2
3 Maxkpo3BOJIOIHS U €€ PEe3yIIbTaThI 6
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emiie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeion
7 Opraau3Mebl U cpesia 0OUTaHUs 9 15
8 DKOJIOTHS BUJIOB U TIOTYJISIIIHI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKIE 12 05
CUCTEMBbI
10 buocdepa — rimobapHas 3KoCHCTEMA 6
11 UYenoBek u OKpyXkarolias cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

buonornsa xak koMInieKkcHasg HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBafl opraHru3anu )XUBBIX CUCTEM

A WM

HcTopus OTKPHITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

N

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
o6uonoruu. [Ipaktuyeckas padora
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[111P)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OouoJioruyeckas POJIb

Opranuyeckue BEIIeCcTBa KJIETKU — OEIKU.
JlaboparopHas paboTta «OOHapyx eHHE
OEITKOB C TIOMOIIIbIO KAY€CTBEHHBIX
peaxuin

0.5

CgoiicTBa, ki1accudukaius U GyHKIUU
0OeIIKoB

10

Oprannyeckue BEIIECTBA KIETKU —
YTJIEBOIBI

11

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH —
JIMITN ABI




Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas padota «MccrnenoBanme

12 HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJIETOK Pa3JINYHBIX OPraHU3MOBY
Crpoenne u ¢pyakun ATD. [Ipyrue

13
Hykieosuarpudocdars (HTD)

14 CexBenupoBanue [JTHK. Metoasl reHOMUKH,
TPaHCKPHUIITOMHUKH, TPOTEOMHKH

15 MeTo1bl CTPYKTYpPHOH OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas pabora «M3yueHue cBOWCTB 0.5
KJIETOYHO MeMOpaHbI»

18 [ToBepXHOCTHBIN amnmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [IpakTuueckas padota «M3yueHue 05
JIBUKEHUS LIUTOTUIa3Mbl B PaCTUTEIIbHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OpTraHOUIbI KIETKU:

20 MUTOXOHAPUH, macTuabl. JlaboparopHas 05
paborta «VccnenoBanue mia3Moin3a u
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIE OpraHOW/IbI KIETKH

22 Crpoenue u GyHKIUU sapa
CpaBHUTENIbHASA XapaKTEPUCTHUKA KIETOK

23 sykapuoT. Jlaboparopnas pabota 05
«3yueHne cTpoeHUs KIIETOK Pa3InYHbIX
OpPraHUu3MOBY
AccUMWISIINA U AUCCUMMIISIIIAS — JIBE

24 CTOpOoHBI MeTabonu3ma. Tumnsl oOMeHa

BenlecTB. JJaboparopHas padora «M3yueHue




KaTaJIMTUYECKOHN aKTUBHOCTH ()epMEHTOB
(Ha mpumepe aMuiIa3bl WM KaTajaasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuun
KJeTouHoro Merabonmusma. JlaboparopHas

25 pabota «M3ydeHnue GpepMEeHTATHBHOTO 1 0.5
paciienieHus! MepoKCHaa BOIOPOia B
PACTHTEIHHBIX Y JKUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphbl U OCIKU-UHTUOUTOPHI 1

27 ABTOTpOGHBIH TUII 0OOMEHA BELIECTB 1

28 doTtocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa

29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 1 0.5
XEMOCHHTE32
AnHaspoOHbIe opraHu3Mbl. Bubl OposkeHus.

30 Jlaboparopuas pabota «CpaBHeHHE 1
IIPOLIECCOB OPOKEHUS U IbIXaHUS»

31 AspoOHBIEC OpraHU3Mbl. DTaIlbl 1
SHEPTeTUYECKOro 0OMEeHa
DHeprus MeMOpPaHHOTO TpaIueHTa

32 npoToHoB. CunTe3 AT®: paboTa 1
npoToHHON AT®-cuHTa3bI

33 Peakiiuyn MaTpuyHOro CHHTE3a 1

34 Tpanckpunis — maTpuuHblil cuaTe3 PHK 1

35 Tpancisus u e€ dTarnbl 1

36 KomupoBanue amunokucnot. Pons pubocom 1
B OMocuHTe3€e Oenka

37 Opranuzanus reHoma y IpoKapuoT u 1
9yKapuoT

38 MouekynspHble MEXaHU3MBbI SKCIIPECCHH 1

T€HOB Y YKapHOT




Bupycsl — BHeKseTOUHBIE (POPMBI )KU3HU U

39 oOnuraTHele napaszutel. [lpakTuueckas 1 0.5
pabota «Co3ianre MoJIeNId BUPYCa

40 Bupycusie 3a6OJIeBaIU{I/I$I YeJI0BeKa, 1
YKUBOTHBIX, PACTCHUN

41 HanortexHoJsioruu B OMOJIOTHN U MEUITMHE 1

42 JKu3HeHHBIN UKIT KJIETKHA 1

43 Matpuunsiii cunte3 JTHK 1
Xpomocowmsl. JlabopaTtopHast paboTa

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKPOTIpEIiapaTax»

45 JleneHue KIETKH — MHTO3 1
Tunsl kieTok. KapruoknHe3 U UTOKUHES.

16 JlabopaTtopHnas pabora «Habmonenune 1 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)y

47 Perynsnmst >kM3HEHHOTO IUKJIA KJIETOK 1

48 Opranu3M Kak eHHOE 11eJI0e 1

49 Tkanu pacrenuii. JlabopatopHas padora 1 05
«M3yueHue TkaHel pacTeHUID)
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «3y4yeHue TkaHen 1 0.5
KUBOTHBIX)»
Opransl. CucreMsl opranos. JlaboparopHast

51 pabota «/3yyeHne opraHoB IIBETKOBOTO 1 0.5
pacTeHusD»

52 Ornopa Tena opraHu3MOB 1

53 JIBUKEHNE OpraHu3MOB 1

54 IInTanue opranu3mMoB 1

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. 1

HI/IH_[eBapI/ITCJ'ILHaH CUCTEMA YCIIOBCKA




56 JlpIxaHue opraHu3MoB 1
57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U 1
YeJoBeKa
58 TpaHCIOpT BEIIECTB y OPraHu3MOB 1
59 KpoBeHnocHas cucrema no3BOHOYHBIX 1
YKUBOTHBIX U YEIIOBEKA
60 Brigenenue y opraHu3smMoB 1
61 3amura y OpraHu3MOB 1
62 NMMyHHas cuctema yenoBeka 1
63 PazpaxMOCTh U PEryIsius y OpraHu3MOB 1
64 I'ymopanbHas peryisius ¥ SHIOKpUHHAS 1
CUCTEeMa KUBOTHBIX H YEIIOBEKA
65 @DopMBI pa3MHOXKEHHS OPTaHU3MOB 1
66 [TooBOE pa3MHOKCHHE 1
67 Meiio3 1
l'amerorene3. OOpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlaboparopHas paboTa 1 05
«M3ydenue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEapaTaxy
69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOT'CHE3
70 3aknazKa OpraHoB U TKaHEW U3 1
3apO/IBIIICBBIX JIUCTKOB
Poct u pazButue xxuBoTHBIX. JIabopaTopHas
71 paboTta «BbIsBIICHHE PU3HAKOB CXOJICTBA 1 0.5
3apOJIBIIICH TO3BOHOYHBIX dKHUBOTHBIX)»
Pa3mHOKeHNe 1 pa3BUTHE PACTEHUH.
72 JlaboparopHas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOKEHHSI BBICIIUX PACTCHHID)
73 HcTopus cTaHOBIEHUS U pa3BUTHUS 1

T'CHCTUKHU KAaK HAYKH




OCHOBHBIE TIOHATHS U CUMBOJIbI T€HETHKH.

74 JIaboparopHas padota «JIpo3oduia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMID)
3aKOHOMEPHOCTH HACIIEAOBAHUS IPU3HAKOB.
MoHOTHOPHIHOE CKpPEIIUBAHHE.
75 [IpakTuaeckas padora "N3ydcHne 1 0.5
pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEeLMBaHUs y 1p030duist"
76 [{uToTorHuecKue 0CHOBBI MOHOTHOPHTHOTO 1
CKPEIIUBAHUS
77 Anammupyrorniee ckpeniuBanue. Hermomaoe 1
JTOMHHHAPOBAHHE
JuruGpunnoe ckpemuBanue. [Ipaktuueckas
78 pabota «M3ydeHue pe3yabTaToB 1 05
JTUTHOPHUTHOTO CKPEITUBAHUS Y
TPO30(UITBDY
79 HuTonornyeckue 0OCHOBBI TUTHOPHUIHOTO 1
CKpEeIMBaHUS
80 CleruieHHOE HAcJIeI0BaHUE TIPU3HAKOB 1
81 XPpOMOCOMHAsI TEOPHS HACIICICTBEHHOCTH 1
82 ['eneruka mosa 1
83 T'eHoTHn Kak 11eJIOCTHAS cUCTEMA 1
84 FeHeTI/IquCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
pacTEeHMIA, )KUBOTHBIX U YEJIOBEKa
85 H3MeHunBOCTh NpU3HAKOB. Bubl 1
W3MEHUYUBOCTH
86 MoaubukanroHHas K3MEHUYNBOCTh 1
BapuarnuonHslii psa v BapuauoHHas
87 kpuBas. JlabopaTopHas pabora 1 05

«HccaenoBanue 33KOHOMepHOCTeﬁ
MO,[[I/I(I)I/IKaI_[I/IOHHOI\/’I N3MCHYMBOCTH.




[TocTpoeHnne BapHallMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KoMmOuHaTuBHast H3MEHYHUBOCTE

89

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO IIpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocTraByieHUE U aHAJIU3 POJ0CIOBHOW

0.5

92

MeToabI MEMUITUHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHUS CEICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3yueHue MeTo10B
CEJICKITUU PACTCHUI

0.5

96

JlocTrxkeHHs ceNeKIun pacTeHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE
T€HETUYECKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHI

0.5




99 OcHOBHBIE HaNpaBJIEHUS! CHHTETUYECKON

OMOTOTHHI 1
100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPHUs 1
101 MemunuHCKHEe OMOTEXHOJIOTHU 1
102 PesepBHbIit ypok. HOBTS)peHI/Ie, 0000m1eHueE, 1
CUCTeMAaTH3aIs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
udpoBbie
Ne n/n Tema ypoka Bcero TpakTiyeckue :)Iﬁl?aI;OBaTeﬂbele
padoThI pecypest
1 OpousoronHas reopust Y. JlapsuHa 1
2 JIBH>Kylye CHIIbI ABOJIFOIMA BUIOB 10 Y. 1
HapBuny
3 bopr0a 3a cymecTtBoBaHuE, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIN OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
ABOJIIOIAN
5 DTanbl 3BOJIOLMOHHOTO TPOIIECCa: 1
MHKPOIBOJIIOIHS i MAKPOIBOJIOIIHSI
6 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH r€eHeTU4YeCKOro paBHoBecHs JIxk.
7 Xapau, B. Baita6epra. Jlaboparopnas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DneMeHTapHbIe (aKTOPBI SBOTIONUN 1
9 Dddext ocHoBarens. Dpdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. U301 nomysiui: 1
reorpaduueckas, OnoJorndecKas
11 EctecTBeHHBII 0TOOp — HaAMpaBISIONINI 1
(hakTop IBOTIOIUHI
12 [TonoBoit oT6OP 1
13 [Ipucnoco6IeHHOCTh OPTaHU3MOB KaK 1 05
pe3ynbTaT MUKpo3BoTIOIH. JlabopaTtopHas




pabota «M3yuenue apomopdo30B u
WJIMOAJIANTAIMI Y PACTEHUMN U JKMBOTHBIX)»

[Ipumeps! npucnocobaeHnl y OpraHn3MoB:

Mopdosorudeckue, (HU3H0IOrHICCKUE,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

14 Jlaboparopuas padota «IIpucrnocobneHus 1 0.5
OPraHW3MOB M WX OTHOCHTEIIbHAS
11e7IECO00Pa3HOCTH
Bun, ero xpurepun u CTpykTypa.

15 JlabopaTtopHast pabota «CpaBHEHHE BUIOB 1 0.5
110 MOP(OJOTUYECKOMY KPUTEPHIO»

16 CtpykTypa BHIa 1

17 Bunoo6pa3oBanue kak pe3yabTaT 1
MHUKPOIBOJTIOIAN

18 CBsi3b MUKPO3BOJIIOIUH U SITUAEMHOJIOTHH 1

19 MakposBosmtonus. [TaneonTonornueckue 1
METO/IbI U3y4EeHHUSI SBOJIOLUU

20 buoreorpaduueckue MeTo bl U3ydeHUs 1
9BOJTIOIUH
OMOpPHOJIOrMYecKHUe U CPABHUTEIHHO-

21 MOP(HOIOTHIECKUE METO/IbI U3YUCHUS 1
SBOJTIOIIH
MouiekynspHO-T€HETHYECKHE,

22 OMOXMMHUYECKHE U MAaTEMaTHYCCKUE 1
METO/IbI U3yYECHHUSI SBOJIOIUU

23 OO61re 3aKOHOMEPHOCTH SBOJIIOLUH 1

o4 AnantuBHas paguanus. HepaBHOMepHOCTH 1
TEMIIOB IBOJIOLIUU

o5 Hayunbie runotessl IpOUCXOKACHUS 1
KU3HU Ha 3eMIie

26 JloHayuHBI€ MIPEACTABICHUS O 3aPOKICHUH 1

KHN3HH




OcHOBHBIE ATaIbl HEOPraHUYECKOU

27
SBOJIIOLIUU
28 ['unote3sl 3apoKICHUS )KU3HU
Ucropus 3emiin 1 MeTOABI €€ N3YUCHHUS.
29 JlaboparopHas padota «/3yueHue u 05
OTIMCAaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHble 3Tans opraHn4ecKkon
9BOJIIOLIUN
31 DBOJIOLHUS DYKApUOT
OCHOBHBIE ATarbl YBOJTIOIUN
30 pactutensHOTO MUpa. [IpakTHdeckas 05
pabota «/3ydeHune ocoOeHHOCTEH '
CTPOCHHMS PACTEHUM PA3HBIX OTIEIOBY
33 OCHOBHBIE ATArbI IBOJTIOIUN KHUBOTHOTO
Mupa
OBoJIroIMS )KUBOTHBIX. [IpakTHueckas
34 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3HM Ha 3eMiie IO 3pam U
nepuoam
36 MaccoBble BBIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIIIIOTO
37 CoBpeMeHHbIN FKOJIOTUYECKUN KPU3UC, €TO
0COOCHHOCTHU
38 CoBpemeHHast cucTeMa OpraHuYecKoro
MIPOLLIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE
a1 PazButue npenacraBieHui o

MMPOUCXOKACHUHN YCIIOBCKA




MecTo 4enoBeKa B CHCTEME OPraHHYECKOTO
Mmupa. Jlaboparopuas pabota «3yuenue

42 . 1 0.5
OCOOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUCM))

43 JIBI>KyIMe CUiibl aHTPOIIOTeHE3a 1

44 CooTHOIICHHE OMOJIOTUICCKHUX H 1
COIMAIILHBIX (PAaKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJMH AHTPOTIOTEHE3a 1

46 [TaneoreHeTrKa 1 MajJecoreHOMUKA 1

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1
UYenoseueckue packl. [IpakTuyeckas pabora

48 «M3ydeHne 3KOJIOTHYECKUX aTanTaui 1 0.5
YeIIOBEKA»

49 MesX TUCITUTUTHHAPHBIC METOTbI 1
aQHTPOMOJIOTUHI

50 3apoxICHUE U PA3BUTHE IKOJIOTHH 1
Mertoap! skonoruu. JlaboparopHas padota

51 «3ydeHne MeTOI0B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI)

52 3HaYeHHE FKOJOTUYECKUX 3HAHUH ISt 1
YelloBeKa

53 DKoJIorudeckue hakTopbl 1
Abuotnyeckue akropsl. CBET Kak

54 skonoruueckuii akrop. Jlaboparopuas 1 05
pabota «BrlsiBneHue nprucnocooieHuit
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotuueckue paktopsl. Temmneparypa Kak

55 skosoruueckuii pakrop. JlaboparopHas 1 05
pabota «BrIsiBIeHNE MpUCIOCOOIeHUI
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATyphD»

56 Abunotuueckue pakTopsl. BiaxkHOCTh Kak 1 05

sKoJiorndeckuit axtop. JlaboparopHas




paboTta «AHATOMHYECKHUE OCOOCHHOCTH
paCTeHMIA U3 PA3HBIX MECT OOUTAHUSDY

o7 Cpenpl 0OMTaHHUS OPTaHU3MOB 1
58 buosornyeckne puTMsbl 1
59 XKuznennsie popMbl OPraHU3MOB 1
60 buoTtnueckue hakropsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B CpeJie 1
obuTaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1
TTOTTYJISIITIN
OcHOBHBIE TIOKa3aTeNIN TOIYJISIIAN:
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
TIOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIIHH:
64 POK1a€MOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIIHH
65 DKOJIOTHYECKasi CTPYKTYpa MOIMYJISIIIIT 1
66 JluHaMuKa TOMYJSIITUU U €€ PEeTyIISIHs 1
67 KpuBsie pocTa YHCICHHOCTH MOMYJISIIUH. 1
KpuBbie BBDKHBaHHS
Dkosorndeckas Huia Bujaa. JlabopartopHast
68 pabota «IIpucnocobaeHus: ceMsiH pacTeHHIA 1 0.5
K PacCeJICHUIO
69 Bun kak cuctema nomymasiui 1
70 3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAIIUI 1
YKUBOTHBIX
71 Coo0r111ecTBO OpraHnu3MoB — OHUOIICHO3 1
72 OKocucremMa Kak OTKpbITasi CHCTEMa 1
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B 1

OKOCHCTEMC




74 OcHOBHBIE IOKA3aTENIN IKOCUCTEMBI 1

75 DKOJIOTHYECKHE THPaAMUIbI 1

76 N3menennst cooOecTB — CYKIIECCHH 1

77 [TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI 1
03€ep M peK. DKOCUCTEMBI MOPEH M OKEaHOB

78 [Ipuponusie SKOCHCTCMI. DKOCUCTEMBI 1
TYHJp, JIECOB, CTETIEH, IyCTHIHD

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboskocucremsl. [Ipaktuueckas padora 1 05
«M3ydenue u onrcanue ypooIKOCHCTEMBI»
3akoHOMepHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM, 1
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapraas 000109Ka 1
3emun

84 VYuenue B. U. Bepuanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1
orocdepsl

86 KpyroBopoTsl BeriecTs u 1
OMOre€OXMMHUYECKHUE IUKITBI

87 3oHanbHOCTH OuoChepbl. OCHOBHBIE OMOMBI 1
CYIIN

88 YcToitunBoCcTh OMOChepsl 1

89 OKOJIOTUYECKHE KPU3KUCHI U MX IPUYNHBI 1

90 BozneiicTBue yenoBeka Ha 6nocdepy 1

91 AHTpONIOT€HHOE BO3/EHCTBHE Ha 1

PaCTUTENBHBIN U )KUBOTHBIN MU




92 Oxpana npuposl 1

93 OCHOBHBIE IPUHIIMITBI YCTOMYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06meHHe 1o TeMe «MUKPO3BOJIONUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOJIIOLUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE )KU3HU HA 3EMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena 1
oOUTaHU»

101 O6o6meHI/Ee 10 TeMe «DKOJOrUs BUIOB U 1
TOTTYJISIITHI

102 O606menue mo teme «brocdepa — 1
ry100aIbHast IKOCUCTEMa))

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






