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TlosicHuTEIBLHAS 3aIHMCKA

[Iporpamma no yuebHomy mnpenmetry «buonorus» (nanee - 6M0J0TUsl) HA YPOBHE CPEIHETO
obmiero obpazoBanusi pazpaborana Ha ocHoBe DenepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03
«006 o6pazoBanuu B Poccuiickoit deaepanuny, PI'OC COO, KoHuenmuuu npernogaBanus y4eOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnsiii npeamer «buonorusy yriryonéaaoro ypoHs u3ydenus (10—11 kiacchr) sBasercs
OJTHUM M3 KOMIIOHEHTOB IpEeIMETHOH ob6nactu «EcTecTBeHHO-HayuyHBbIE TpeaMeThl». CoriiacHoO
nonoxerusmM @I'OC COO npodusbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YIiyOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHianun 00yueHuss Ha YpoBHE CPEIHEro oOIiero oOpa3oBaHUS H
NpU3BaHbl 00ECIIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHANBbHBIM U BBICHIMM 0Opa3zoBaHueM. B To ke BpeMs KaxAbli M3 3TUX Y4eOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPUOPUTETHOE peIleHHe 00pa3oBaTelbHBIX,
BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a7ay, CBSI3aHHBIX C MpodopueHTalHe oOydarolmuxcs u
CTUMYJMPOBAaHUEM MHTEpEca K KOHKPETHOM 00JIaCTH HAayYHOT'O 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEAUIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma no yueOHOMy npeamery «buosorusp» naér mpeinctaBieHHME O LEIU U 3aJadax
u3ydyeHus: yuyeOHoro npeamera «buonorus» Ha yriiyOIEHHOM ypOBHE, OmNpefenseT o0s3aTenbHoe
(MHBapuUaHTHOE) IMpPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpUPOBAaHUE IO pa3jieiaM U TeMmawm,
pacmpeziefieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEHHS yUeOHOro MaTepuania ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU Y4eOHOTO MPOIecca, BO3PACTHBIX
ocoOeHHOCTel oOyyaronuxcs. B mporpamme no 6M0JI0TuM peann3oBaH MPUHIUI IPEEMCTBEHHOCTH
C W3y4YeHHEM OHOJOrMM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus, Omarofapsi uemy
MPOCMATPUBACTCA HAIMPABJICHHOCTh Ha TMOCIEAYyIOIIee pa3BUTHE OMOJOTHYECKUX 3HAHMIA,
OPUEHTHPOBAaHHBIX Ha (POpPMHUPOBAaHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, IKOJOTHUYECKOTO
MBILIEHHS], TIPEACTABICHUN O 3/10pOBOM 00pa3e >KU3HHU, HAa BOCIIMTAaHHE OEpPEeKHOTO OTHOLIEHUS K
OKpY’KalIIe NpupoaHOu cpere. B mporpamme mo OHOJIOTHHM Tak)Ke IMOKa3aHbI BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanun tpeboBanuit ®I'OC COO k mninaHupyeMbIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEJAMETHBIM pe3yibTaraM oOydeHus U B (HOpPMHUPOBAHUU
OCHOBHBIX BHMJIOB Y4eOHO-TIO3HABATENBHOM  JEATETBHOCTH OOYYaloIUXCS IO OCBOCHUIO
coJiepaHusl OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CpEIHEro 0011Iero o0pa3oBaHus.

VYuebublii npenMer «buonorus» Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aBeplIAET
Ouonoruuyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACHUIMPEHUE U YIIIyOJieHuEe 3HAHUMN
o0yyaromuxcs o )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHUOIOTUU
1 OMOJIOTMM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOTMH, IBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

N3yuenune yuebHoro npeamera «buonorus» Ha yriayOGIeHHOM YpPOBHE OpPHEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaroUMXCcs K MOCIEAYIOMEMY MOTYYEHHIO OMOJIOrHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHoro obpa3zoBaHus. OCHOBY €ro CoAep)kKaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHbIX MpPU H3YYEHHH OOYyUYarolUMUCST
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3/leioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus, B 10—11 kiaccax 3TH 3HaHUS MOJY4alOT pa3BUTHE. Tak, paclIUpeHbl U yriyOsaeHbl
OMoJIOTHYeCcKHEe 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me yenoBeka, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIbHO BKIIOYEHBI OMOJIOTUYECKHE CBEJIEHUS MPUKIATHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpPbIE MOXXHO HCIOJIb30BaTh KaK OPUEHTUPBI AJI IOCIEAYIOLIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpalns OMOJIOrHYECKUX 3HAaHUN C COOTBETCTBYIOLIUMU
3HAHUSIMH, TIOJIYYCHHBIMH OOYyYalOUUMHUCS TpU HW3YYeHHH (HU3UKHA, XUMHH, Teorpaduud u
MaTeMaTHUKH.

CrpykTypa mnporpammsl Mo ydeOHOMYy mpeamery «buonorus» orpaxaeT CHCTEMHO-
YPOBHEBBIM W DBOJIOIUOHHBIA MOAXOJbI K W3ydeHUto Oumosornu. COrjlacHO WM, HU3Yy4aroTCs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEPHBIE NJISl KHUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3aLUH,
SBOJIIOIIMM OPTraHMYECKOro MHUpa Ha 3emile, COXpaHeHHUs: OMOJIOTHYECKOro pa3Ho00pa3us IIAHETHI.



Tak, B 10 kiacce m3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, dYMOPHOJOTUU H
OMOJIOTUM Pa3BUTHS, TCHETHKU W CENEKIWU, OWUOTEXHOJOTUU U CHHTETHYECKOW OuoyIoruu,
aKTyaJIM3UPYIOTCS 3HAHUA oO0ydarolmuxcsd 1o OOTaHHMKE, 300JI0TMH, aHATOMUHU, (PHU3UOIOTUU
yenoBeka. B 11 kilacce M3ydaroTCsi SBOJIOLMOHHOE YYEHHE, OCHOBBI JKOJOTMH M YYEHHE O
ouocdepe.

VYuebubiii npeamer «buonorus» npu3BaH 00ECHEYUTh OCBOCHHE OOYYaAIOIIMMUCS
OMOJIOTHYECKUX TEOPUH U 3aKOHOB, UJIEH, IPUHLUIIOB U MPAaBUIL, JISKALIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KApTUHBI MHpa, 3HAHUW O CTPOSHUHM, MHOr00Opasuu M OCOOCHHOCTSX
KJIETKH, OpraHu3Ma, MOMyJsSIUU, OHOLEHO03a, JKOCHCTEMbI, O BBIJAIOIIUXCS HAYYHBIX
JOCTHIKEHUSX, COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH, IPUKIIATHBIX aClEKTaX OMOJIOTHYECKUX
3HaHuUW. [l pa3BUTUS W TOANEP)KAHUS HHTepeca oOydaroluxcs K OHOJOTMU Hapaay co
3HAYUTENBHBIM 00BEMOM TEOPETHYECKOT0 MaTephalia B COACPKAHUM TPOTPAMMBI 1O OHOJIOTHUU
PEeyCMOTPEHO 3HAKOMCTBO C HCTOPHEHM CTAHOBJICHHUS M pa3BUTHUA TOM HIM WHOW oOiacTu
OMOJIOTHH, BKJIQJOM OTCUSCTBCHHBIX M 3apyOeKHBIX YUYEHBIX B pEIICHHWE BaKHEHIIMX
OMOJIOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

Lenp u3ydenus yueOHoro mnpeamera «buomorus» Ha yrimyOn€HHOM ypOBHE — OBJIAJICHHE
00y4JarIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra ¥ TpHOOpeTeHHWe YMEHWH UCIONb30BaTh JTH 3HAHWS B (OPMUPOBAHWM HWHTEpeca K
onpenenéHHON 00nacTh MNPOPEeCcCCHOHANBHON NEATENbHOCTH, CBSI3aHHOM C Ouonoruei, wim K
BBIOOPY yueOHOTO 3aBeICHHS I TPOAOIDKEHUS OHMOJIOTHIECKOTO 00pa30BaHMU.

JlocTuxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnEHHOM YpPOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOMNX 3aau:

OCBOEHHUE 00YYaIOIUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHMI: 00 OCHOBHBIX OMOJIOTHYECKHIX
TEOPHUSAX, KOHIICIIIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPaBUIaX, COCTABIISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KAPTUHY MHUPA; O CTPOSHUH, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpraHu3M, TMOMyJISIHs, BHUJI, OuoreorneHos, oOwocdepa); o
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

O3HAKOMJICHWE  OOydarommxcs C  METOJaMH  TO3HAHUS ~ JKUBOM  NPUPOJBL:
MCCJIEIOBATEILCKUMU METO/IaMU OMOJIOTUYECKUX HAayK (MOJIGKYJSIPHOM M KIETOYHOW Ouoyoruu,
OMOPHUOJIOTUN W OWOJIOTUW PA3BUTHS, TCHETHKH W CEJICKIMH, OMOTEXHOJOTHH W CHHTETHYCCKON
OHMOJIOTUH, MTAJICOHTOJIOTUH, SKOJIOTHH); METOJIaMU CaMOCTOSITEIbHOTO TIPOBEACHHS OMOIOTHUECKUX
UCCIeIOBaHU B Jyrabopatropud W B Tpupoje (HAOIIOJeHHWE, HW3MEpPEeHHE, OKCIICPUMEHT,
MOJIETTUPOBAHUE);

OBNIaJicHUEe OOYYAIOMIMMHUCS YMEHHUSMHU: CaMOCTOSATENBHO HAaXOJIUTh, AHAJIM3UPOBATH H
HCIIONIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIIHIO; MOJIb30BAThCS OMOJIOTHYECKONH TEPMHHOJOTHEH WU
CUMBOJIMKOW; YCTAHABIIMBAThH CBS3b MKy Pa3BUTHEM OMOJIOTHH U COIIMATbHO-3KOHOMUYECCKIMHE H
HKOJIOTMYECKUMHU TMPOoOJIeMaMU YeJIOBEUYECTBA; OIEHUBATh IMOCIEACTBHS CBOCH AEATEIbHOCTH IO
OTHOWIEHWIO K OKPYXAaIoWeH MNPUPOIHONW Cpeae, COOCTBEHHOMY 3IO0POBBIO U 3/0POBBIO
OKPYXAIOIINX JIIO/IeH; OOOCHOBBIBATH W COONIOAATH MEphl MPO(PUIAKTUKM HH(DEKITHOHHBIX
3a00eBaHni, TpaBUiia TOBEJACHUS B TPHUPOJE W obOecrmedeHus Oe30macHOCTH COOCTBEHHOM
JKU3ZHEJEATEIbHOCTH B UYPE3BBIYAWHBIX CUTYallUSX MPHPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIC OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOYYAIOUINXCS HWHTEIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCIICIOBAaHWSMH B OWOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMu, METOAOJOTHEH OWOIOTUYECKOTO HCCIeNOBAHUS, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~ MCCIEAOBAHWUN, pEIICHUS  OWOJOTHMYECKHX  3a7]ad, MOJICTHUPOBAHUS
OMOJIOTNYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHE Yy OOYYAOIUXCS IIEHHOCTHOTO OTHONICHHS K YXHUBOW NMPHUPOJC B IICIOM M K
OTIeNbHBIM €€ OoOBeKTaM | SBIEHUSM; (OPMHUPOBAHUE OKOJOTHYECKOH, TIeHETHUECKON
IPaMOTHOCTH, OOIIeH KyJbTYphl TOBEICHUS B TPHPOJEC; WHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUMH;



npuobpereHue 00ydYaloIUMUCT KOMIETEHTHOCTH B PAallMOHAILHOM MPUPOAOINOIb30BAHUN
(cobmroienue mpaBui MOBEACHUS B TIPUPOJE, OXPAHBI BUIOB, IKOCUCTEM, OHOC(HEpbI), COXpaHECHUH
COOCTBEHHOTO 3JI0pPOBbS M 3/I0pPOBbS OKPYKAIOIIUX JHOAeH (coOmoaeHus mep NpoduIakTHKU
3a0oneBaHuii, obecrieueHne OE30MaCHOCTH JKU3HEACATEIIBHOCTH B YPE3BBIYAWHBIX CHUTYaIUSIX
IPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUN U
YMEHHUH B IIOBCEAHEBHOW KU3HU,

CO3/IaHHME€ YCIOBUHM JUIsI OCO3HAHHOTO BbIOOpPa O0O0yYarOIIMMUCA WHIUBUAYaIbHOU
00pa3oBaTeNbHONW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — mocieayioumeMy  mnpodeccHoHaIbHOMY
CaMOONPEIEICHNIO, B COOTBETCTBUHU C MH/IMBUYaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OOmiee 4mMcIO YacoB, OTBEJACHHBIX Ha HM3y4YeHHE OHMOJIOTMHM Ha YIIyOJIEHHOM YpOBHE
cpennero odmiero oobpazoBanusi, cocrapiser 204 yaca: B 10 kiracce — 102 gaca (3 yaca B He/ieln0), B
11 knacce — 102 yaca (3 yaca B HECIIO).

OT60p opraHu3aMOHHBIX (POPM, METOZOB U CPEJICTB OOYUEHHS] OMOJIOTUU OCYIIECTBIISETCS
Cc y4éroM cnenu(uKH ero Coaep)KaHUs M HAIpPaBICHHOCTH HA MPOJOJDKCHHE OHMOIIOTHYECKOTO
00pa3oBaHUs B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIET0 00pPa30BaHMUS.

OO0s3aTenbHBIM yYCIIOBHEM TpU OOYYEHHWH OHOJOTMHM Ha YIIyOJIEHHOM YPOBHE SBISETCS
MpOBeJICHHE JIa0OPATOPHBIX U MpakTHUecKuX padoT. Takxke yuactue 0O0y4aromuxcsi B BHITIOTHEHUU
IPOCKTHBIX U y4eOHO-HUCCIIEAOBATENLCKUX paboT, TeMaTHKa KOTOPBIX OMPENEeNIsIeTCsl yUYUTeJIeM Ha
OCHOBE HMEKOIIMXCA MaTEePUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHUPOAHBIX YCIOBHIA.
Copnepxxanue 00yueHus

10 kiace

Copep:xaHue porpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY IOCY1apCTBEHHON
urorosoi arrectanuu (I'MA).

Tema 1. Buosorusi kKak HayKka

CoBpemenHas Ouonorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OHMOJIOTHH.
buonornueckne Hayku W u3ydaemMble UMH TpoOsiembl. DyHIaMEHTAJbHBIC, MPUKIAJHBIE H
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue 61oJI0ruM B (POPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.
[Tpodeccun, cpszanHbie ¢ Ouonorueil. 3HaueHUE OWOIOTUM B MPAKTHUYECKOH NEATETbHOCTH
YyeJloBeKa: MEUIMHE, CEIbCKOM XO035HCTBE, MPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBI.

JdemoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennens, B. U. Bepuaackuii, U. I1. T1aBnos, 1. . Meunukos, H. U. Basunos, H. B. Tumocgees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabnuiel u cxembl: «CBsA3b OMONOTHH C IPYTUMH Haykamuy», «CuctemMa OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X U3YyYEeHHUE

KuBbie cucTeMBI KaK mpeaMeT u3ydeHusi ouosioruu. CBOMCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTbD, CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPTaHU3aIUs, CAMOBOCIPON3BEIEHUE, PA3IPAKUMOCTh, H3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHM3alnMy >KUBBIX CHUCTEM: MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSAIIMOHHO-BUI0BOM, YKOCUCTEMHBINH (OMOTeOIeHOTHYECK i), OnoCchepHBIii.
[Ipomeccrl, mpoucxoasamue B KUBbIX cucteMax. OCHOBHBIE MPU3HAKK KUBOTO. JKU3HB Kak Gopma
cyliecTBoBaHUsl MaTepuu. Hayku, n3ydaroniye >kuBble CUCTEMBI Ha pa3HbIX YPOBHSX OpraHu3aliu.

N3yuenne xuBbIX cucteM. MeToasl Ouonorudeckoil Hayku. HaOmronmenue, m3aMmepeHue,
AKCIIEPUMEHT, CUCTEMAaTU3alMsl, MeTaaHanu3. [loHsTHe 0 3aBUCUMON U HE3aBUCUMOMN MEPEMEHHOM.
IInanupoBanue skcnepuMeHnTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonsarue
BBIOOpKH M €€ J0CToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB. [IpUUMHBI WCKAKEHHUSI Pe3yJIbTAaTOB dKcnepuMmeHTa. [loHsTHe
CTaTHCTUYECKOTrO TECTA.



JdemoHcTpauuu

Tabmuupr u  cxembl: «OCHOBHBIE IIPU3HAKU JKU3HW», «DBHOJIOTMYECKHE CHCTEMBI»,
«CBoiicTBa )KMBOM MaTepun», «YPOBHU OpraHU3allMU >KUBOU MPUPOAbD, «CTpOCHHE KUBOTHOU
KIeTKN», «TKaHM >KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHu3May, «buoreoueHosy,
«buocdepay, «MeToabl U3yUEHUs! KUBOH PUPOIBI».

Ob6opynoBanue: 1adbopaTopHOE 00OPYIOBAHKE NIl IPOBEACHUS HAOIIOCHUN, N3MEPCHHUIA,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcronb3oBaHHE pPA3NUYHBIX METONOB IPU H3YUYEHUHU JKUBBIX
CUCTEM.

Tema 3. Buosorus KieTrku

Knerka — cTpyKTypHO-(DyHKIMOHAJIbHAS €IMHHMLA XHUBOro. McTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metoabl MONEKYJISPHOH W KJIETOYHOM OHOJOTMH: MHKpPOCKOIHUS, Xpomartorpadus,
anekTpodope3,  METOA  MEUeHbIX  aToMOB,  JIuddepeHIranbHoe  LEeHTpUdyrupoBaHue,
KYJIbTUBUPOBAaHHUE KIICTOK. M3yuenue @OUKCUPOBAHHBIX KlemOoK. IIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MHKpockomny, «Mcropus
pa3BUTHS METOJI0OB MUKPOCKOIIUN».

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpPOIpENnaparbl pacTUTEIbHBIX, >KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «V3ydyeHne METOMOB KIETOYHOW Ouosoruu (Xpomarorpadusi,
anexkTpodopes, mudpdepenunansHoe neHTpudyruponanue, [1L[P)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKH

XHMMHUUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIBTPaMHUKpPO3JIeMEHTEL. Bona u e€ poius
KaK pacTBOPUTENS, pEareHTa, ydacThe B CTPYKTYpUPOBAHHUU KIIETKH, TEIUIOPETYJIALNH.
MuHepanbHble BEIECTBA KIETKH, UX OMooruyeckas pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. buonmornyeckue nomumepsl. benkn. AMUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0esIKOBOM Monekysbl. [lepBudHas cTpykrypa Oenka, menTHiHas CBS3b.
Bropuunas, TperuuHas, 4YeTBepTHUYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  O€lKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiuu 6enkos. /lpuonut.

YrineBonbl. MoHOCaXapuabl, AUCaXapuabl, OJUTOCAXaAPUABl U Moaucaxapuapl. OOmuil miax
CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA yIiieBOAOB. bronornueckue GyHKIMH yriIeBOAOB.

JInnuaer. lMunpodunsHo-rUAPOPOOHEIE CBOMCTBA. Knaccupukanuus  aununos.
Tpurnunepunasl, Gochoaunuasl, BOCKH, crepouabl. buonornueckue ¢yHkumuu aunuaos. OOmue
CBOMCTBa OHMOJIOTMUECKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CamMO03aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCTD.

Hyxnennoseie kucnotel. [JHK um PHK. Crpoenue HyknemHoBBIX Kucinor. HykimeoTuasl.
[Tpuniun xomriementapHoctd. IlpaBmiio Yapradda. Crpykrypa JAHK — nBoitnas cnupais.
Mecrtonaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monexkynsl AT®. Makposprudeckue cBs3u B moiekyie AT®. buonornueckue
byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, WX (QYHKIMA B  KIETKe. /[pyeue
Hyxneozuompugocgamor (HT®@). CexenupoBanue J{HK. Memoowl cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast OHojorus: OMOXMMHYECKHE M OHO(U3NYECKHE HCCIENI0BaHHUS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiekyn. Modenuposanue cmpykmypol U QyHKyuti OUOMONEKY
u ux komniekcos. Komnvromepnwiii ousaiin u opeaHuyecKkull cunmes OUOMONIEKY U UX HENPUPOOHBIX
aHano2o08.

JdemMoHcTpanuu



[Toptpetsr: JI. [lonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHre XUMHUYECKHX  JJIEMEHTOB B HEXKHUBOM  mpupone»,
«PacnpeneneHne XUuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOJIEY.

Tabmumpsr u cxembl: «llepuoanueckas Talnuia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOAb», «BemectBa B cocTaBe OpraHusmMoB», «CTpoeHHE MOJEKYJIbl Oenkay,
«CTpyKTypbl OenKOBOW MOJEKyIbl», «CTpoeHHe MOJEKyl YrieBoaoB», «CTpoeHHE MOJEKYI
mununoBy», «HykienHoBble KUCTOTH, «CTpoeHue MOseKyIbl ATD».

O6opynoBanue: XuMUUecKast IOcy1a 1 000pyI0BaHHeE.

JlaGopaTopHasi paboTa «O0HapyXeHHE OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUIN.

JlaGoparopHasi padora «lccinenoBaHue HYKJIEMHOBBIX KHCIOT, BBIICJICHHBIX M3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKUMM KJIETKH

Tumbl KI€TOK: SyKapuOTHYEcKass W MpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAJIbHBIE
00pa3oBaHUs KIETKH.

CrpoeHnue nmpokapuornyeckoit kinetku. Kinerounas crenka 6akrepuii u apxeil. OcobeHHOCTH
CTpOEHHS TeTepoTPO(PHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MeCTo U poJib MPOKAPUOT B
OuoLeHo3ax.

Crtpoenve u GyHKIIMOHUPOBAHHE J>yKapuoTHdecko kieTku. [lnazmaTmueckas memOpaHa
(mna3manemma). CrpykTypa IIa3MaTudeckol MeMOpaHbl. TpaHCIOpPT  BELIECTB  yepe3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddysus, oOneru€énnas nuddysus), aKTUBHBIN
(mepBUYHBIA W BTOPWUYHBIA AaKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. Pabota
HATPUN-KaJTMEBOr0 Hacoca. DHIOLUTO3: MUHOLUTO3, GaromuTos. Jk3ouuto3. Kieroynas creHka.
CrpykTrypa 1 (yHKIHH KJIETOYHOW CTEHKH PacTeHHi, TpHOOB.

Huromnasma. Ilurozonb. Llutockener. JIBwkeHue nuroruiasmbl. OpraHoubl KIETKH.
OpnHoMeMOpaHHbIE OpraHouibl KiIEeTKH: sHaomuazmaruueckas cerb (OIIC), anmapar I'ombmxu,
JU30COMBI, MX CTpoeHHe M (YyHKIMH. B3auMMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOMJOB KIETKH.
CtpoeHue TpaHyJIspHOIO peTUKyiyma. Mexanusm nanpasnenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [magkuit  (arpaHysispHbIT)
sHAOIUIa3MaTHUeCKuid peTukyiayM. CekperopHas ¢yHkuus anmapata [ombmxu. Moouguxayus
benxoe 6 annapame I onvodcu. Copmupoeka benkoe ¢ annapame I on1b02cu. TpaHCHIOPT BEIIECTB B
kieTke. Bakyonu pactutenpHbIx KieToK. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMbl KJIETKH: MHUTOXOHJAPHM, TIUIAcTUibl. IIpoucxoocoenue
mumoxonoputi u naacmud. Cumobuoeenez (K.C. Mepeockosckuu, JI. Mapeynruc). CTpoeHue u
GyHKUIMM MUTOXOHApUH W mactui. IlepBuuHble, BTOPUYHBIE W  CJIOXHbBIE IUIACTH]IBI
(OTOCUHTE3UPYIOIINX FYKAPUOT. XIIOPOIIACThI, XPOMOTUIACTHI, JISUKOTIACTHI BBICIIUX PACTCHHIA.

HememOpannble opraHouzsl kieTku CTpoeHue W (QyHKUMH HEeMEMOPaHHBIX OpraHOHI0B
KIeTku. Pubocombl.  [Ipomescymounvie  gunamenmol.  MukpoduiaMeHTbl.  AKmuHosble
Mukpogunamenmsi. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHBIX KIEeMOK.
MuxkpotpyOouku. Kierounsiii nentp. CrpoeHue U JBHXKEHUE HKIYTHKOB U PECHHUYEK.
Muxkpotpy6ouku nutoruasMel. Llentpuons. beaku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka siapa, XpOMaTWUH, KapuoIjiasMma, SAPBIIIKHA, X CTPOEHHE U (DYHKIIHH.
Snepubiii 6eMKOBBIN MaTpuKc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(ha3HOM sijipe.
dyxpomamun u cemepoxpomamut. belku XpoMaTuHa — TUCTOHBL. /JuHamuka s0eprotl 000104KU 6
mumose. HAoepuvlii mparcnopm.

Knerounbie  BrmioueHus.  CpaBHHUTEIbHAs  XapaKTEPUCTHKA  KJIETOK  DYKApHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JdemMoHcTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.



Tabmuip! u cxembl: «CTpoeHUE DYKAPUOTHUECKON KIETKH», «CTpPOCHHE )KUBOTHON KIICTKH,
«CtpoeHue pacturenbHOM  KieTkn», «CTpoeHue MUTOXOHIpun», «Aapo», «CrpoeHue
MIPOKAPUOTUYECKON KIIETKH.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPONpEnapaTbl PacTUTENbHBIX, KHBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopHasi padora «/3y4ueHue cTpoeHus KJIETOK pa3IMuHbIX OPraHU3MOBY.

IpakTuyeckasi pabora «/3yueHne CBONCTB KJIIETOYHOM MEMOpaHBI».

JlabopaTopHasi padora «lccnenoBanue miuazMoiid3a U JAEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «l/3yueHne ABMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX.

Tema 6. O0MeH BellecTB U NpeBpalleHue JHEPruM B KJIeTKe

AccUMHMIISAIMS ¥ AUCCUMIJISIUS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YyacThe KUCIOpoAa B OOMEHHBIX IMpoleccax. JHEpreTHIecKoe
obecrieyenne kieTku: npespamieane AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peakiuil Ki1eTo4Horo metabonusma. OepMeHThI, UX CTPOEHUE, CBOWCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnmnunst pepMEHTOB OT HEOPTaHWYECKHUX KaTaau3aTopoB. BelKu-akTHBATOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHUBHBIX PEAKIUN OT Pa3INuHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BEIIECTB B KieTke. POTOCUHTE3. AHOKCULeHHbL U
oxcueenHvlll  pomocunmes y baxkmepuii. Ceemocobupaowue nuSMeHmMvl U NUSMEHMbl
peaxkyuonnoz2o yeumpa. Ponb xynoporuiactoB B mpouecce ¢ortocuHTe3a. CBeroBas U TEMHOBAs
dazpl. @omoovixarnue, Cz., Cs u CAM-munsr pomocunmesa. IlponykTuBHOCTH (hOTOCHHTE3A.
Brnusiaue pa3nuvHbIX (akTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpUDULIUpYIOLInEe OaKTepHH,
xene300aKkTepuu, cepodaKTepru, BOJIOPOIHbIE OakTepun. 3HaUeHUEe XeMOCHHTE3a.

AHarpobuble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXKeHHS W UX HCIOJIb30BaHUE
YeJI0BEKOM. AHa3pOOHBIE MHUKpPOOPIaHM3MBbI KaK OOBEKTbl OHOTEXHOJOTMM W BO30YyIUTENH
001e3HEeH.

AspoOHBIE OpraHu3Mbl. OJTallbl JHEPreTUYecKoro oOmena. [loAroTOBUTENBHBIN HTaIl.
['mukonmn3 — 6eCKUCIOPOAHOE pacLIeNIeHUE TIHOKO3BI.

buonoruueckoe OKucIeHHE, WU KIETOYHOE JbIXaHue. Ponb MUTOXOHApUN B Iporeccax
O6uonornyeckoro oxucieHus. Lluxnndyeckue peakiuu. OxucauTenbHoe (ochopuaupoBaHUe.
Ouepeus membpannozo epaouenma npomoros. Cunmes AT®: paboma npomonnoii ATD-cunmasuol.
[TpeumymiectBa a’poOHOro myTH oOMEHa BewlecTB Imepes aHa’poOHBIM. (P (HEeKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

JdemoHcTpanuu

[optpersr: JIx. [puctiou, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DorocuHTe’», «IHEpreTuueckuii obmen», «buocunte3 Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBaHHE JAJIsl MIPUTOTOBIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlabopaTopHasi padora «/3ydyeHne KaTaIUTUYECKON aKTUBHOCTU (PepPMEHTOB (HA MpUMepe
aMuUJIa3bl WIKM KaTanas3bl)y».

JlabopaTopHas pa6ora «/3yuenue pepMEHTATHBHOTO PaCIICTUICHHs IEPOKCHAA BOAOPOIa
B PACTUTENBbHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopatopHas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacieacrBennasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuun matpuyHoro cusresa. IIpuHIMI KOMIIJIEMEHTApHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmzammsi HacnencTBeHHoW wuHMopmaruu. [‘eHeTHYeCKMd KOJM, €ro CBOWCTBA.
Tpanckpunuuss — matpuunblii cuHTe3 PHK. IlpuHuumnel TpaHCKpUNIMHU: KOMILIEMEHTAPHOCTb,



AHTUNAPAJUICIBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 asykapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpancnauus u e€ atanbl. Yuactue TpaHcnoptHbix PHK B OumocunTese Oenka. YcnoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Cogpemennvie npedcmaeienus o cmpoeHuu 2enog. Opranusanus reHoMa y MPOKapHOT U
9YKapHOT. Perynsnus akTHBHOCTH T€HOB y MpokapuoT. I unoresa onepona (. XKakoo, XK. Mano).
MonexynapHvle mexanusmbl IKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecyniayuu pabomol
2eno0g. Perymnsaius oOMEHHBIX MPOIIECCOB B KieTke. Kiierounsrii romeocTas.

Bupycbl — HeksieTouHble ()OpMBI KU3HH U OOJIMraTHele mapasuTbl. CTpOEHHE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaro. Kuznenuwiii yuki JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHsbie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pacteruit. CIIN, COVID-19, conmansubie
U MEIULIUHCKUE MTPOOIJIEMBI.

Buoungpopmamura: unmezpayus u ananuz 6orvwux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHxkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

JdeMoHcTpanun

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmumer u cxembl:  «buocunres Oenkay, «leHeTnueckuili kom», «Bupycs»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Knerounsnii nuki, ero mepuoanl u perynsuus. Wutepdaza u mmro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKarmux B uHTEep(asze. [loaroroBka kieTku K nencHuro. [IpecMHTeTHUYECKUI
(MOCTMUTOTUYECKUIT), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IMIPEMUTOTHYECKHI) TEPUOIbI
uHTEp(Pasbl.

Matpuunelii  cunre3 JHK - pemmmkanusa.  Ilpunnmnsr  permmkanmm  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTHBHBIM  CHUHTE3,  aHTUIAPAJUIENBHOCTh.  MexaHu3m
perunkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIN
HAa0Op KJIETKHM — KapuoTHM. JIMIUIOMAHBIA M TalIOWIHBIA HAaOOpBl XpoMOCOM. ['omMojoru4HbIE
XpoMocoMbl. [1os10BbIE XpPOMOCOMBI.

Henenue knetkn — muto3. CTaguum MUTO3a M MPOUCXOIALIME B HHUX IMpoLecchl. THIBI
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsuuss muroTHueckoro nukia kietku. llporpammupyemas kierouHas rubenp —
arornTo3s.

Knerounoe siyipo, xpomocomsl, (pyHKIMOHAJIbHAS T€HOMUKA. Mexanuzmwvl nponughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemxay — ouourgopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuupr u cxeMbl: «KWU3HEHHBIA UK KIETKH», «Mutos», «CTpoeHHE XpOMOCOMY,
«Penmukammsa JJHK».

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKpoIpemnapaTsl: «MHTO3 B KIETKax KOpellKa
TyKay.

JlaGoparopHas padora «/3ydeHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTtopHnas pabora «HabmogeHune muTO3a B KIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TFOTOBBIX MUKPOIIpEnapaTax)».

Tema 9. CTpoenune n pyHKIMH OPraHu3MoB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHMS M KU3HENEATENbHOCTH OIHOKIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MmpoTHCThl. KojoHuambHbIC
OpraHU3MBI.

B3anMocBs3b 4acTeli MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacreHuil. Tumbsl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelibHAsA, IOKPOBHAs,
IPOBOJIAIIAsA, OCHOBHas, MexaHuuyeckas. OCOoOEHHOCTH CTpoeHMs, (YHKIMH U pacrojOkKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U 4eJI0BEKA. THIIBI )KMBOTHBIX TKAHEW: SNIUTENNAIbHAS, COCUHUTEIbHA,
MblleyHast, HepBHasg. OCOOCHHOCTH CTpOeHHs, (DYHKIMA M paclolioKeHUs TKaHEW B oOpraHax
JKUBOTHBIX U YEIJIOBEKA.

Opransl. BereraTuBHbIE U IeHEpAaTUBHbBIE OpraHbl pacTeHu. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeaeTbl 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMH cKeneT. CTpOCHHUE U TUIIBI COEIUHEHUS KOCTEH.

JIBrokeHue  Opranu3MoB. JIBMKEHHWE  OJHOKJIETOYHBIX  OPraHu3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MBI U HACTUU. [IBH>KEHHE
MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MbIIIeqHasi cucreMa. Pednexc. CkeneTHbIe MBI U HX
pabora.

[Intanue opranmsmos. Iloryomenue BOJIbI, YIIEKHUCIOrO ra3a U MUHEpAJIbHBIX BELIECTB
pacreHusaMH. IluTanue >KMBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUILIEBAPUTENIbHOrO TpakTa. [lumeBapurenbHbie
xkeiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanune opranu3MoB. Jlpixanue pacteHuil. Jpixanue *)uBOTHBIX. [uddy3us razos dyepes
noBepxHocTh KiIeTKu. KoxkHoe apixanue. JlpixarenbHas mnoBepxHoOcThb. JKaOepHoe M j€royHoe
npixaHue. J[pIxaHne MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUS
JNETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas cucTreMa 4enoBeKa. MexaHu3M BEHTWIALMU
NETKUX y NTUL U MIIEKONUTaomuX. Perynanus npixanus. [{pixatenbHble 00bEMBI.

Tpancnopr BeleCTB y OpPraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI pPAacTeHU. TpaHCHOpT
BEILECTB y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa IM03BOHOYHBIX
KUBOTHBIX M denoBeka. Cepale, KpOBEHOCHbIE cOCylIbl M KpoBb. Kpyrm KpoBooOpaiieHus.
OBOJIIOIMOHHBIE YCIOKHEHHSI CTPOEHUSI KPOBEHOCHOW CHCTEMbI MIO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua U e€ perysnus.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. BplieneHue |y KUBOTHBIX.
CoxparutenbHble Bakyonu. Opransl BblieneHus. GuibTpanus, cekpelnus U 00paTHOE BCAChIBAHUE
KaK MEXaHU3Mbl pa0OThl OpraHoB BbiAeNeHUs. CBs3b TMOJOCTH Tela C KPOBEHOCHOW W
BBIZICIIUTEIIBHOM CHUCTEMaMU. DBbplneneHue y IMO3BOHOYHBIX J>KUBOTHBIX M 4enoBeka. [loukw.
Crpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3ammra y opraHu3MoB. 3aliTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. Cropsl OakTepuil U UCTHI
IIPOCTEUIINX. 3alllUTa Yy MHOTOKIETOYHbIX pacteHuil. Kyrtmkyna. CpencrtBa mnacCMBHOM H
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIC. 3aIIUTAa OpPraHU3Ma
or OonesHeil. MmmyHHass cuctema denoBeka. KIeTOYHbII M TyMOpaslbHBI HMMYHHUTET.
Bpoxxnéuusiii 1 npuoOpeTéHHbIN cienuuueckuii UMMYyHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynutera (I1. Opaux, . M. bepuer, C. Tonerasa). BocnanuTensHble 0TBETH OpraHu3MoB. Ponb
BPOKAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxkxuMocTe ¥ perymsnus |y OpraHusMoB. PasnpakumocTs y  OJHOKIIETOYHBIX
oprann3moB. Takcuchel. PasgpakuMocTe M peryisinus y pacTeHud. PocToBble BemecTBa M MX
3HAYCHHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas cucrema u eé
OTJENbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTxensl



rOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. besycnoBHble u
YCIIOBHBIC PEQIICKCHI.

I'yMopanbHast perynasuuss M SHIOKPDHHHAs CUCTEMA JKMBOTHBIX M uyesloBeka. JKenessl
OSHIOKPUHHOM CHUCTEMBl M HUX T'OpMOHBL. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOU H
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIN,
«bakrepun», «IIpocreiimne», «Opransl IBETKOBBIX pacTeHUi», «CHCTEMbl OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacreHui», «KopHeBblE CHCTEMBD,
«CtpoeHnue credisn», «CTpoeHHe TMCTOBOM MIIACTUHKNY, « TKaHU AKUBOTHBIX», « CKelleT 4eIoBeKay,
«ITnmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarenbHas cucrema», «HepBHas
cucrema», «Koxa», «Mplmednas cucrema», «BblgenurenbHas cucremMa», «OHIOKPHHHAS
cucrtema», «Ctpoenue Mbimnb», «Mmmynurer», «Kumeunonosoctueie», «Cxema MNHUTaHUSA
pacteHni», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KXUBOTHBIX», «CTpoeHHe ruape», «CTtpoeHue
iaHapun», «BHyTpeHHee cTpoeHue I0XJeBoro 4epss», «HepBHas cucrema poio», «HepBHas
cucTtema Jirymkn», «HepBHas cuctema npecmeikaromuxcsa», «HepBHas cucrema ntuny, «HepsHas
cucTemMa MieKonuTaromux», «HepBHas cucrema yenoBeka», «Peduexcey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKJIETOYHBIX OpPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, MIJIOKOXHUX, >KUBbIE
9K3eMIUISIpbl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUN pPa3HbIX OT/IENIOB, BIaKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOUHBIX JKMBOTHBIX, CKEJIET YEJIOBEKA,
00opy10BaHUE JAJIs IEMOHCTPALMU TTOYBEHHOTO M BO3YLIHOTO MUTAHUS PACTEHUH, pacIleIIeHUs
Kpaxmasia ¥ OesKoB 1oj AeicTBuEM (pepMEeHTOB, 000pYyI0OBaHUE ISl JEMOHCTPAIMH OIBITOB II0
U3MEPEHUI0 JKU3HCHHOM EMKOCTH JIETKUX, MEXaHHM3Ma [JbIXaTEJIbHbIX [BHKCHHUM, MOZAEIN
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TKaHeW pacCTEHUN».

JlabopaTopHas padora «/3ydeHne TkaHel KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHOkeHMe 1 pa3BUTHE OPTAaHU3MOB

@®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe (BKIIHOYas BEreTaTUBHOE) M M0JI0OBOE. Buabl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

IlonoBoe pasmHoxeHue. IlonoBele kineTku, unu ramersl. Meio3. Craguu Meiosa.
IToBenenne xpomocom B Meiro3e. Kpoccunrosep. buosmornueckuii CMbICI MeWo03a M ITOJIOBOIO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

[Ipen3zaponpiieBoe pazsutue. ['amerorenes y »uBoTHbIX. [lonoBsie sxene3pl. O6pa3oBaHue
Y pPa3BUTHE NOJIOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpOEHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M 3MOpHOHANBbHOE Pa3BUTHE XKUBOTHBIX. CIOCOOBI OIIIOJIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOJIOrUsS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenez — o0na u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgoeernos u
mooenu mopgpozenesa. Ctaguu >MOpUOTeHe3a XUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue.
Tunbsl apoGnenus. [emepmunuposanHoe u Hedepmunuposannoe opobnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH JpOOJeHHsS] MIIEKONUTAIOUUX. 3apOJbIIIEBbIE JIUCTKU (TAaCTPYJISILIMS).
3akiagka OpraHOB W TKaHEH M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHOe BiusHUE YacTel
pa3BUBaIOIErocs 3apojbiiia (3MOpHOHANbHAS MHAYKLKA). 3aKiIagKka IJlaHa CTPOSHUS KHUBOTHOTO
KaK pe3yJibTaT HepapXMYeCKUX B3aMMOJACHCTBHI TeHoB. BimsHue Ha >MOpHOHANbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [TocTamOpuonanbHblif nepuoa. Ipsmoe u Henpsimoe pa3BUTHE.
PazBute ¢ Meramop¢o30M y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HaUEHUE MpPSIMOrO0 M HENPSMOI0 pa3BUTHUSA, UX PACIPOCTpaHEHHE B Ipuponae. Tumel pocrta



KMBOTHBIX. DaKTOpPBl peryisiiuu pocTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHUOHAIBHOIO
pa3BUTUS y KUBOTHBIX M uyesioBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
O610JIOrnYecKue IPOLECCHI.

PazmHuosxenue u paspurue pactenuid. ['amerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. O6pa3oBanue crop B mporecce Mero3a. ['amerorenes y pacteHuid. OII0I0TBOPEHHUE H
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX PAaCTCHUM.
OO0pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJIILUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXeHHE», «TUIBI OECHOJIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAIbI», «PasMHOXKEHHUE IBIVIEHBD, «Pa3MHOXKEHHE TUAPBDY, «Meio3y,
«Xpomocomsl», «I'amerorenes», «CtpoeHue SULEKICTKU U CIEpMaTO30u1a», « OCHOBHBIEC CTaJHuH
oHTOreHe3a», «lIpsmoe n HenpsAMoe pa3BuTHe», «Pa3BuTHE MaNCKOro )XyKa», «Pa3BuTue capaHnumy,
«Pa3Butne marymkun», «/IBoHHOE OIUIOJOTBOPEHHE y LIBETKOBBIX pacTeHUi», «CTpOeHHE CeMSH
OJHOJIOJIBHBIX U JIBYJOJIBHBIX PacTeHU», «/KU3HEHHBIA LUK MOPCKOM KaIlyCThl», «KH3HEHHBIN
LUKJ MXa», «KU3HEHHBIN IUKII NallOPOTHUKA», « ) KU3HEHHBIA IUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpENaparhl SIMIIEKIETOK U CIEPMATO30M10B,
Mozenb «L{uKII pa3BUTHSA JIATYIIKWY.

JlabopaTtopnasi paGora «/3ydyeHwe CTpPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnueckas padora «BrplsgBiIeHHE NPU3HAKOB CXOACTBA 3apOJbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopus ctaHOBIIEHUS U pa3BUTHUS FeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa,
T. Moprana. Posib oredecTBeHHBIX YU€HbIX B pa3BuThu reHetuku. Padorsl H. K. Konsmosa, H. U.
Basunora, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHSITHS U CHUMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI, aJlJIEIbHbIE
TEHBl, AJbTEPHATUBHBIC IIPU3HAKHM, JOMUHAHTHBIM M PpELECCUBHBIA NPHU3HAK, TOMO3MIOTAa,
reTepo3uroTa, 4YMCTas JHMHUS, TUOpUAbI, TeHOTHUMN, (eHoTun. OCHOBHBIE METO/bl TE€HETUKHU:
rUOPHI0OTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

JdemMoHcTpauuu

[Hoptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuue! u cxembl: «MeTobl TeHETUKH», « CXeMbI CKpEeIUBaHUS.

JlabopaTopHas padora «/[po3oduna kak 00HEKT TeHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [1epBoiii 3akoH MeHaens — 3aK0H eTMHO00pa3usi THOPHUIOB
nepsoro nokosenus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aK0oH paclleIUIeHUs
npu3HaKkoB. LluTonornueckre 0OCHOBbI MOHOTHOPUTHOTO CKpeluBaHus. [ unoreza 4ucToTh raMer.

AHanuzupytolee ckperuBanue. [IpoMexyTouHblil XapakTep HacieqoBaHus. Pacmiennenue
MPU3HAKOB MPU HEMOTHOM JOMHUHUPOBAHUU.

JlurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaens — 3aKOH  HE3aBUCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4Yeckre OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernuieHHOe Hacle10BaHHe
T€HOB, HAPYLIEHUE CIEIUICHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbIl Moji. ['eHeTndeckass CTPyKTypa ITOJIOBBIX
xpoMmocoMm. HaciienoBanne Mpu3HaKOB, CLEIUICHHBIX C ITOJIOM.



l'enotun kak uenoctHas cucrteMa. I[lieloTpornuss — MHOMKECTBEHHOE [IEMCTBHE TEHA.
MHOKeCTBEHHBI ~ ajuienu3M. B3anmoaeicTBHE HeaulelbHbIX TIE€HOB. KOMILIEMEHTApHOCTb.
Onucras. [Tonumepus.

I'eHeTMYeCKUIT KOHTPOJb DPAa3BUTHUs PpACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKke
(U3HOIOTHYECKUX TPOIIECCOB, TIOBEACHUS M KOTHUTUBHBIX (PYHKIMH. ['eHeTHUYeCKHe MeXaHU3MBbl
CUMOMOTCHE3a, MEXAHW3Mbl B3aUMOJICHCTBUSl «XO3SUH — IMAPA3UT» U «XO3IUH — MHKPOOHOM).
['eHeTH4eckue acmeKkThl KOHTPOJII M M3MEHEHHs HACJICICTBEHHOW HMH(OpPMAllUM B TIOKOJICHHSIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuupl u cxembl: «IlepBoiii U BTOpol 3akoHbl Menpaems», «Tpetuit 3akoH MeHnaens,
«Ananuzupyroniee ckpemuBanue», «Hemnomnoe aomuHupoBanue», «CLEMJIEHHOE HACIEI0BAHHE
MIPU3HAKOB Yy Apo3oduiiely, «I'eHetnka momay, «Kapuortum yenoBekay, «KapuoTumn apo30Qpuish»,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIenu3mM», « B3auMoaencTBue reHoBY.

O6opynoBanue: MOAENb A AEMOHCTPAllMA 3aKOHOB €AMHOOOpa3usi TMOPHIOB IEPBOTO
MOKOJICHHSI W pACIICIUICHUS TPU3HAKOB, MOJEIb Ui JIEMOHCTpAlMy 3aKOHA HE3aBUCHUMOTO
HaCJICIOBaHUSl MPU3HAKOB, MOJEINb IS JIEMOHCTPAIIMU CIEIJICHHOIO0 HACIEIOBaHMS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3oduinay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(OUITBD».

IIpakTnueckass padora «l3yueHue pe3ynbTaTOB TUTHOPUAHOTO CKPEUIUBAHUS Y
TPO30(OUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

BsanmopneiicTBie TeHOTHNIa M cpelnsl Tpu (GOpMHpPOBaHWM (eHoTHna. V3MEeHYMBOCTH
npu3HakoB.  KayecTBeHHbIE M KOJMYECTBEHHbIC  TpPU3HAKUM. Bujapl  M3MEHUYMBOCTH:
HEHACJICICTBCHHAS M HACJCICTBECHHAS.

MonudukarnronHass U3MeHYUBOCTh. Poib cpeapl B GopMupoBaHUU MOIUGUKAIMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHbBIN psin U BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON W3MEHYHUBOCTH.

I'eHotunnueckas w3MeHYNBOCTE. (CBONMCTBA TIE€HOTUIIMYECKONH W3MEHUYUBOCTU. BHapl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHass m3MeHUMBOCTb. Melo03 W TOJIOBOM MpOIecC — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTU. POl KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHUM M€HETHUYECKOTO Pa3HOOOpa3us B
npeaenax OJJHOro BUIA.

MyTtanuvoHHas HW3MEHUYMBOCTb. Buabsl MyTanui: T'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHIYIMPOBAaHHBIE MyTaluu. SAepHbIE W UUTOIUIA3MATUYECKUE MYTaIlUH.
ComMaruueckre W MOJOBble MyTaluu. [IpuyunHBI BO3HUKHOBEHUs MyTauui. MyTareHbl W HX
BIIMSHUE HA OPTraHW3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpOIlecca. 3aKOH TOMOJIOTHUECKHUX
psaoB B HaciencTBeHHoi wu3MeHunBocTH (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POIb INUSEHEMUYECKUX HaKmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemMoHcTpanuu

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

Tabmumer u  cxembl: «Bumgsl u3MeHYHBOCTHY», «MoauQUKaIMOHHAS W3MEHYHBOCTHY,
«KoMOuHaTHBHAsT U3MEHUYHUBOCTHY, «Meto3y, «OmnonoTBopenuey, «['eHeTndyeckne 3a00JIeBaHMS
yesnoBekay, « Buaesl myranuin.

O6opynoBaHue: >KUBbIE U TepOapHbIE HK3EMIULSIPhl KOMHATHBIX PAaCTEHUU, PHUCYHKHU
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHYUBOCTH.

JlabopaTtopnass  padora «MccnegoBaHme — 3aKOHOMEPHOCTEH  MOIUMDUKAITMOHHOU
n3MeHYUBOCTH. [locTpoeHre BapraliMOHHOIO psijia M BapUALMOHHOW KPUBOWY.



IIpakTuyeckasi padora «MyTaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. 'eHeTHKA Ye/I0BEKA

Kapuotun uenoBeka. MexayHapoaHas mporpaMMa HCCIEAOBaHUS TE€HOMa YeJIOBEKA.
Mertoapl M3yuyeHUs TE€HETHUKHM 4YEJIOBEKAa: T'CHEAJIOrM4eCcKui, OJM3HEIOBBIA, HUTOTCHETUUECKU,
MOMYJISIIUOHHO-CTATUCTUYECKUIM,  MOJIEKYJISIpHO-TeHeTH4YeCKhil. COBPEMEHHOE  OIpeJeeHUe
TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM 4unciie ¢ noMmoupro [11P-
aHanu3a. HacnencrBeHHble 3a00sieBaHus YelloBeKa. | €eHHbIE M XPOMOCOMHBIE OOJIC3HU YEIOBEKA.
bone3nn ¢ HaciaeACTBEHHON MpPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEIULMHCKOM TEHETHKU B
MPEAOTBPAIICHUH M JICYCHMH TEeHETUYECKMX 3a00JIeBaHMI YeloBeKa. MeanKO-TeHETHIEeCKOe
KOHCYJIbTHUpOBaHHE. CTBOJIOBbIE KIIETKH. [IOHSATHE «Tr€HETHYEeCKOro rpys3a». ITHUYECKUE ACIEKTHI
MCCJICI0BaHMH B 00JIaCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIIICHHONW YyBCTBHUTEIBHOCTH YENOBEKAa K (PU3UYECKOMY H
XHMHYECKOMY 3arpsi3HEHUIO OKpY Karollen cpenbl. ['eHeTnueckas npeapacnoyioKEHHOCTh YeJIOBEKA
K ITaTOJIOTHSIM.

JdeMoHcTpanun

Tabmuupl u cxemsl: «Kapuotunm uvenoBekay, «MeToabl M3y4YEHHS T€HETHKH YEJIOBEKay,
«['eHeTnueckue 3a00J1eBaHUS YETOBEKAY.

IpakTHyeckasi padota «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTukanusi ¥ CENEKIHs. 3apOKJICHHE CeNeKIHH W Jomectukanuu. Yuenue H. U.
BasunoBa o LlenTpax mpoucxoxaeHus U MHOT0ooOpa3us KyJlbTypHBIX pacTeHuid. Poib cenekiuu B
CO3JIJaHUU COPTOB PACTEHHUH W MOPOJ KUBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH TOMOJIOTHYECKHUX
psalloB B HaciencTBeHHOM u3MmeHunBoctu H. WM. BaBuiioBa, ero 3HayeHue mJisi CENEKIMOHHOU
paboThL.

MeTtoapl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINM OTOOp: MAacCOBBI M MHAWBUYalbHBIH.
Ortanbl KOMOWHAIIMOHHOM cenekiuu. McnpiTanue npousBoautened mo moroMctBy. OTOop Mo
TEHOTHUITYy C MOMOIIBIO OIEHKHU (PEHOTHMA MOTOMCTBA U OTOOP MO TE€HOTHUITYy C MOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CeNEeKIMOHHON paboTel. PagmanuoHHblii U
XUMUYECKUM MyTareHe3 Kak MCTOYHHUK MYyTaluid y KYJbTYpHBIX (OpPM  OpraHu3MOB.
Hcnonp30BaHrne T€HOMHOTO PENaKTUpPOBaHUs U MeTo0B pekoMmOuHaHTHBIX JIHK mis momyueHus
HCXOAHOTO MaTepHalia Jijisl CENEKIUH.

[Tonydyenne  monuruionnoB. BuyTpuBuaoBas  rulOpuauszanus.  BIu3kopoJacTBEHHOE
CKpelIuBaHue, Wik MHOpUIuHT. HepoicTBeHHOE CKpelrBaHue, Uiu ayTopuiuur. ['erepo3uc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuaumsanus. [Ipeomonenue
Oecruiousi MEXBUIOBBIX THOpUIIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHUW U >KUBOTHBIX. «3enénast
pesonioyusy.

CoxpaHeHHe W HM3yYCHHE TEHETHMUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUNW M UX JUKUAX
poaudeil JUis CO3JaHMsI HOBBIX COPTOB M THOPHUIIOB CENBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue U ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YETAX VIVUULCHUST CYUeCMBYIOWUX U CO30AHUSL HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHeHUeM COBPEMEHHbIX MemOo008 HAVUHLIX UCCIe008aHUll, Nepedosvlx uoel u
nepCcneKmuBHbIX MexHOI02UlI.

JdemMoHcTpauuu

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

Tabmuier u cxembl: «L[eHTpBl MPOUCXOXKIECHUS U MHOT000pasusi KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHX PSAI0B B HACIEICTBEHHOW W3MEHYMBOCTH», «METOIbl CEeNeKInY,
«Otnanénnas rudpuau3anusy, «MyTareues».

JlabopaTopHas padora «/3ydyeHune cOpPTOB KyJbTYpHBIX PAacCTE€HH M MOPOJ TOMAIIHUX
JKHBOTHBIX).



JlaGoparopHas pabdora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBuBka pacteHuin».

Jkckypeust «OCHOBHBIE METOABI U JOCTHXKEHMs CEJIEKLIMM PAaCTeHUH M KMBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN Y4YacTOK, B TEIUIMYHOE
XO03sIMCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTrexHo/10rusi U CHHTeTH4YecKast 0M0JIOTHA

OOBeKThl, HCHOJB3yeMble B OMOTEXHOJOTHMHM, — KJIETOYHbIE M TKAHEBBIE KYJbTYpBI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpagulMOHHAas OWOTEXHOJIOTHA: XJeOoleyeHue,
HOJyYeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOzENHE. MuxpoOuosornueckuil cunte3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHONIOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHOJOTMM M MHCTPYMEHTOB  LCJICHANIPABICHHOTO  M3MEHEHMS U
KOHCTPYMPOBAHHS TEHOMOB C LIEIIBIO MTOJIyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYaIoLecs B IPUPOJe OMOCUHTETUYECKUE ITyTH.

Kierounas nnxeHepus. MeTonpl KyJnbTypbl KIETOK M TKAHEW PACTEHHH M KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamszanus M coMaTudeckuil smOpuorenes. lcmosnb3oBaHue
raliOnJI0B B CEIIEKUUU pacTeHuul. [lomyuenue MOHOKIOHANbHLIX awmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NOJIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMSA SMLEKIETOK U KIIOHUPOBAHUE KXKUBOTHBIX. METOJ TpaHCIIaHTALMU SAEp KIETOK.
Texnonocuu  0300poGneHus,  KYIbMUBUPOBAHUA U MUKPOKIOHANLHO20 — PA3SMHOINCEHUS.
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHasl U T€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHUHTE3 IéHa U KOHCTPYHPOBAHHE
pexomOunantHeix JIHK. Cozoanue mpanceennvix opeanusmog. JlocTuKeHUST U TNEPCHEKTUBBI
XPOMOCOMHOM U F'€éHHOM MHXKEHEPUH. DKOJIOTHYECKHE U 3THYECKHE MPOOIeMbl TeHHOW MH)KEHEPUH.

Menunuackre OuorexHomoruu. IloctreHomHas mudposas meaunuaa. [1L[P-quarnocruka.
MeTabo10MHBIN aHaIN3, TEHOLUEHTPUUECKUI aHaAU3 MPOTEOMa YesloBeKa Il OLIEHKH COCTOSHUS
ero 3/10poBbs. Vcnonp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-OnmonnxkeHepus
Ui pa3paboTku (pyHIaMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTUH, CO3JaHMs KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOrO OMONPHHTHUHIA M cKapQoIaUHTa i pelIeHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

CozaHue BEKTOPHBIX BakKIUH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJEKYJSPHBIX MexaHM3MOB (yHkiuonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JI€BaHNUs YEOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmupr  u cxemsl:  «lcrnonb3oBaHME  MHKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IpOU3BOJCTBEY, «KierouHas nHxeHepus», «['eHHas HHKEHEpUI».

JlabopaTopHas padora «/3ydeHrne 00beKTOB OMOTEXHOIOTHIY.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

JIkckypenst «broTexHonorus — BakHeHIIasi TPOU3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)Y.

11 kaace

Tema 1. 3apoxaeHue 1 pa3BuTHE IBOJIOIHOHHBIX IPEACTABICHUN B 0M0JI0TUN

OpomonronHas Teopus Y. lapsuna. [Ipeanocbuikn BOSHUKHOBEHMS JapBUHU3MA. JKU3Hb U
Hay4Has aedareabHocTh Y. JlapBuHa.

JIBroky1Iue cuibl HBoIoIMK BUIOB 10 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIEICTBEHHAas H3MEHYUBOCTh, OOpb0Oa 3a CyIIECTBOBAHWE, E€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTndyeckoit Teopun sBomonu (CTI). HelitpanbHas TeopHst 9BOJIIOLUU.
CoBpemMeHHasl HBOJIIOLIMOHHAS OWONOTHs. 3HAU€HHE HBOJIOLMOHHONW TEOpuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemMoHcTpauuu



[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuubr 1 cxembl: «Cucrema >xkuBoil mpupoabl (mo K. JIuaHEwo)», «JIecTHUIA >KMBBIX
cyuiectB (o Jlamapky)», «Mexanu3m (GpopMupoBaHUs MPUCIIOCOOICHUN y PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta mytemectsus Y. [lapsuna», «Haxoaku Y. JlapBunHay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHHE», «[lopoapl romybeii», «MHOroodbpasue KyJIbTypHBIX (HopM
KarnycTol», «l[lopoabl goMamHMX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHIOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHS JBIXKYLIUX CHUJ 3BOJIONUNY», «OCHOBHBIE TOJOXKECHUS
CUHTETHUYECKOI TE€OPUU IBOJTIOLIUNY.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomynsmust kak 3jeMeHTapHas eauHuia 3Boiouud. COBpEeMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3HOOOpa3us M CTPYKTYpPbl NOMyJsiuid. M3MeHeHue reHooHaa MOnmyssIund KaK
JJIEeMEHTAapHOE JBOJIIOLIMOHHOE SBJICHHE. 3aKOH TeHeThuyeckoro paBHoBecus Jlx. Xapau, B.
BaitaOepra.

OnemeHTapHble (aKTOpbl (IBMKYILIME CHJIBI) SBOMIONUH. MyTalMOHHBIA TpoIiecc.
KomOunaTuBHass M13MEHUMBOCTD. [[peli) TeHoB — cilydyaifHble HEHANpaBICHHBIE U3MEHEHUS YacTOT
amneneid B momymsuusix. Dddext ocHoBarens. Dggexm Oymviiounozo 2opaviuika. CHudiceuue
2eHeMU4ecKoe0 pazHooopasus. npudunel u cieocmeus. Ilpossnenue sgppexma Opeiigha 2enos 6
bonvuux U manvlx  nonyiayusx. Murpanuu. M3omsuus nmomynauuid:  reorpaduyeckas
(mpocTpaHCTBEHHAs), OMOIOTHYeCcKast (PEPOTyKTUBHAS).

EctectBennbiii o100op — HampaBisomuid (akrop sBomtonuu. DOpMbl  €CTECTBEHHOTO
oTOopa: JBWXKYIIUN, CTAOMIM3HUPYIOIIMK, pa3pblBatoliuil (qu3pynTuBHbIM). [lonoBoil otOop.
Bo3HUKHOBEHUE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcrocoOIeHHOCTh OPTaHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONUH. BO3HUKHOBEHHE
MpUCTIOCOOIeHH Yy opraHu3MoB. ApoMopdo3sl u uanoanantauuu. [Ipumepsl npucnocoOneHut y
OpraHu3MoB:  Mopdosiornyeckue,  (QU3NOJIOTHYECKHEe, OHOXMMHUYECKHE,  IOBEIAECHUYECKHUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOIMH.
M3onsauuss — kmodeBoil ¢akrtop BuaooOpasoBanus. Ilyth u  cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe  (reorpaduueckoe), CHMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOEY
(monumuionn3anus, rudpuau3anus). JMTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMHUpPOBaHUS OMOJIOTUYECKOTO pa3HOO0pasusl.

Ponp  »BomtonMoHHON OuosoruM B pa3pa0OTKe HAyyHBIX METOJOB COXpaHEHUS
O6nopazHooOpazusi. MHKPOIBOMIOLMS M KOAIBOJIOLHMSA MAapa3uTOB M HUX X035ieB. MeXxaHu3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEMl.

JdemMoHcTpauuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuipl 1 cxeMbl: «MyTalMoHHass U3MEHUYUBOCTHY, «llonmynslnoHHAsT CTPYKTypa BHAA»,
«Cxema mposiBieHuss 3akoHa  Xapau—BaitOepra»,  «/IBmKylme  CHUJIBI  9BOJIIOLUNY,
«IJKoNoruueckas M3OJSLMS TMONyJsuui ceBaHcko Qopenu», «['eorpaduueckas wuszomALUsA
JMCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHUIIB! Jaypckoi», «llomynsiroHHbIE BOJHBI YHCICHHOCTU
XUITHUKOB W JKepTB», «Cxema NEUCTBUS €CTECTBEHHOTO oTOopay, «Dopmbel OopbOBI 3a
CYLLIECTBOBAHHEY, «MHycTpuanbHbIil MEJIaHU3M», «KuBbie HCKOIIaeMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka KUBOTHBIX», «lIpemympexnaromiasi oKpacka >KMBOTHBIX»,
«®Duznonoruueckue amantanuny, «IIpucrnocobIeHHOCTh OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buma», «Bunpel-noitnukm», «Crtpykrypa Buza B npuponae», «CrocoOsl
BupooOpa3oBanus»,  «leorpapuueckoe  BUp0OOpa3oBaHME  TPEX  BHJOB  JIAHABIIIEH»,
«JKonoruueckoe BHJI000pa3oBaHMe BUIOB CcUHUIY, «[lomummounsl pacrenuit», «KamyctHo-
pelleuHbli THOpUI.



O6opynoBanue: repbdapuy pacTeHWUN, KOJUICKIIMHM HACEKOMBIX, dyuesia NTHI[ U 3Beped C
OpUMEpaMu Pa3IMYHBIX IPHCIIOCOONCHMI, dYydena NTHII W 3BEped pasHbIX BUAOB, repOapuu
pacTeHuil OJIM3KUX BUJIOB, 00pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi paboTa «BrIsBIeHNE H3MEHYUBOCTH Y 0COOCH OTHOTO BUIAY.

JlabopaTtopnasi padora «IIpucrocobieHuss OpraHu3MOB M HMX OTHOCHUTEIbHAS
1EJIECO00PA3ZHOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTCPUIOY.

Tema 3. Makpossosonust 4 eé pe3yabTaThl

Meroasl u3ydeHus MakposBosronuu. [lameoHTomornueckiue MeToabl U3y4EeHHs SBOJIOLUU.
[Tepexoanbie HOpMBI U PUIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckue metopl n3ydenus spomonuu. CpaBHenue Giopsl U payHbl MATEPUKOB
¥ 0cTpoBOB. bruoreorpadguueckue obmacti 3eMin. BUIbI-OHIEMUKH U PETHKTHL.

OMOpPHUOIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTHUYECKUE METOJbl HM3YyUEHUS HBOJIIOLMH.
['eHeTnyeckue MEXaHU3Mbl SBOJIIOLMM OHTOTEHE3a M IIOSBJICHHUS 3BOJIIOLMOHHBIX HOBILIECTB.
['oMonornyHbple M aHalIOTMYHbIE OpraHbl. PyJuMMeHTapHble opraHbl M aTaBU3Mbl. MoJeKyIspHO-
reHeTUYeCKre, OMOXUMUYECKUE U MAaTEMaTUUYECKUE METO/Ibl U3YUEHUsI SBOJIIOLMU. ['oMoIornyHbIe
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBbEB.

XPOMOCOMHBIE MyTaI[M{ U 3BOJIIOLMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBmiIa) ABONKOIUN. [Ipunyun cmenwvt hynkyuii. HeobpaTuMocTh
IBOJIIOLIMU. AanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JdeMoHcTpanun

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. I'ekkensb.

Tabmuipr u cxembl: «DUIOTEHETHUECKUN DS JIOMIAANY», «APXEONTEPUKCY, «3Bepo3yObie
sueps», «Creronedansy, «Punnodurery, «CeMmMeHHbIE NTanoOpoTHUKWY», «buoreorpaduyeckue
30HBI 3emin», «Jlpeiid koHTuHeHTOB», «PenmukThl», «HauanbHble cTaauu HSMOPHOHATBHOTO
Pa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTHUYHbIE OpraHbD», «PyauMeHThI,
«ATaBU3MBDY, «XpPOMOCOMHbIE HaOOphHl uYeloOBeKa W IMIMMIaH3e», «[JaBHBIE HampaBiIeHUs
ABOJIIOLIMNY, «O0I1IKe 3aKOHOMEPHOCTH BOJIIOLIUN.

OO6opynoBaHue: KOJUJIEKIUH, TrepOapuy, MYJSDHKM HMCKONAeMbIX OCTAaTKOB OPIaHU3MOB,
MYJISKA TOMOJIOTUYHBIX, AHAJOTWYHBIX, PYIUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJIEKLUHU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BUTHE )KM3HU HA 3emJie

Hayunble TumoTe3bl NPOMCXOXKAEHUS KU3HM Ha 3emie. AOHOreHe3 M IMaHCHEpMUS.
JloHayuHble TPEICTABICHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['umore3a NOCTOSIHHOTO
camo3apoKJieHus K1U3HU U €€ onpoepkeHue onsltaMu ®@. Penn, JI. Cnamnannanu, JI. IMactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tanbl HeopraHudeckoi spoironuu. [lnanerapHas (reojoruyeckas) BOIIOLMSL.
XuMuyeckasi 3BOJIOIUsA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHmdeckux. OnbIT
C. Mumnepa u I'. FOpu. O6pa3zoBanue nonumepoB U3 MoHoMmepoB. Koanepsarnas runoresa A. .
Onapuna, runote3a nepsuuHoro OymnboHa J[kx. XomnzaeiHa, reHerndeckas runore3a I'. Mémnepa.
Pu6ozumer (T. Yekx) m rumoreza «mupa PHK» V. I'mnbGepra. ®dopmupoBaHue meMOpaH Hu
BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopus 3emnu u Mmeroasl €€ wu3ydeHusa. VIckomaeMble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeroabl. OrTHocuTenbHass W aOCONIOTHAas  T€OXPOHOJIOTHS.
['eoxpoHOIOrMYEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

Havanphbie sTanbl opranuyeckoil sBomonuu. [losiBieHrHe M 3BONIONMS TEPBBIX KIETOK.
Opomonuss  Metabonu3Ma. Bo3HuKHOBeHHE TepBBIX HKocucTeM. CoOBpeMEHHbIE MUKPOOHBIE
OMOIIEHKHU KaK aHAJIOT NMepBbIX Ha 3emiie coobmiectB. CTpomaronutsl. [IpokapruoTsl M 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTEHEe3). DBOJIOIHMOHHOE MPOUCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OpraHM3MOB.  BO3HMKHOBEHHWE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.



OCHOBHBIE 3TaIbl YBOJIIOIIAN BBICIINX pacTeHui. OcHOBHBIE apoMop(]o3bl pacTeHUi. Borxon
pacteHudt Ha cymry. IlosiBneHue cCHOpoOBBIX pacTeHUW M 3aBoeBaHME UMHU cylu. CeMeHHbIE
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Talbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie XOpa0BBIC
KUBOTHBIE. JKU3Hb B BOJIC. DBOJIOIMS MO3BOHOYHBIX. [IponcxoxaeHue ampuOuii ¥ PernTUIIHA.
[Tpoucxoxnaenue wmiiekonuraromux W nTul. [IpuHmun kimoueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTune *u3HU Ha 3emMiie 1O paM U MEepUoJaM: apxeu, MpoTepo30H, Maaeo30M, Me3030H,
KaifHo30HM. OO0Imas XxapakTepuCcTUKa KIMMAaTa M reoJOrHuecKux mporeccos. [losBieHne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBUS M BIHMSHHE Ha Ta30BBbIA COCTaB
aTMochepsl.

MaccoBble BBIMUpPAHHS — SKOJOTMYECKHE KpU3HUChl mpouuioro. llpuumHbl M creacTBus
MaccoBbIX BbIMUpaHM. COBpEMEHHBI HKOJIOTMYECKUH KpHU3UC, ero ocobeHHoctu. IIpobiema
coxpaHeHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHuueckoro mupa. IIpuHIunel kiaccuukanuu OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Peau, JI. Cnamnannanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [[x.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmumsr 1 cxemsl: «Cxema ombita @. Penu», «Cxema ombita JI. [lactepa mo u3ydeHuto
camo3apoxxJeHusi xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3tanbsl HeopraHudeckoiu
sBoItOLMM», «l'eoxpoHonormyeckas Mmkana», «HauanpHble 3Tambl OPraHUYECKON 3SBOJIOLIMNY,
«Cxema oOpa3zoBaHUs DYKapuOT MyTEM cUMOHOTeHe3a», «Cuctema KUBOH mpuposy, «CTpoeHue
BUpyca», «Apomopdo3bl  pacteHuit», «PunnopuTh», «OTHOKIETOUHBIE  BOIOPOCIHY,
«MHOTOKJIETOUHBIE BOJOpOCHNY, «Mxuy», «[lanmoporHukuy, «I'onoceMeHHbie pacTeHus», «OpraHsl
[[BETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOTO MHPa», «APOMOP(O3bI KUBOTHBIXY,
«IIpocreiimey, «Kumeunononoctueie», «llnockue uepBu», «UnenucroHorue», «PuIOBY,
«3emHOBOJHBIEY, «lIpecMbikaromuecs», «lItuupy, «Mnekonuraromme», «Pa3BuThe >XU3HM B
apxemnckou spey», «Pa3BuTue )XKU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuThe KU3HU B MAIEO30MCKOM
ape», «Pa3BuTue XKU3HM B ME3030MCKOM dpey», «Pa3BuUTHE KU3HU B KaWHO30UMCKOM 3pey,
«CoBpemMeHHasi CUCTEMa OPTaHUYECKOTO0 MUPay.

O6opynoBanue: repOapu pacTeHUH pa3TUYHBIX OTAETOB, KOJUICKIIMM HACEKOMBIX,
BIIQXKHBIE TIpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU WIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yydesla NTULl U 3BEped, KOJUIEKIUU OKAMEHEJIOCTEH, IMOJIE3HbIX
MCKOIIaeMBbIX, MYJISI’KH OPTaHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas naGoparopHas padora «MogenupoBanue onbiToB Mumiepa—tOpu no
M3Y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(epe».

JlabopaTtopHasi pabGora «l3yueHue u ONUCaHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OPTraHU3MOBY.

IIpakTnyeckas padora «l3ydeHne ocoOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTuyeckasi padora «3yuenrne ocOOEHHOCTEN CTPOSHHUS MMO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3a1aun aHTpoOnonorur. MeToabl aHTPOIOJIOTHUH.

CraHOBIIEHHE TPEACTABICHUN O MPOUCXOXKIECHUU YENIOBEKa. Penuruo3Hbie BO33pEHUSI.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxoactBO 4emoBeKa € KUBOTHbIMU. CHCTEMaTHYECKOE€ TMOJIOXKEHUE  YEJIOBEKa.
CBuzeTeNbCTBA  CXOJCTBA  YEJIOBEKa C  JKMUBOTHBIMHU:  CPaBHUTEIBHO-MOP(OIOTHIECKHUE,
IMOpHONIOTUYECKUE, (PU3UOIOT0-OMOXUMUYECKUE, TMOBeJAeHUYeckne. OTiuuus dYelmoBeKa OT
JKUBOTHBIX. [IpsAMOXOXKIeHHE M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CUCTEMBI.



JIBrokymme cuibl ((hakTOphl) aHTPOIIOTeHe3a: OMOJIOTUYECKHe, colfuanbHbie. COOTHOIIEHNE
OMOJIOTUYECKHUX M COLMAIBHBIX (PaKTOPOB B AaHTPOIIOTCHE3E.

OcHoBHbIE cTaguu aHTpororene3a. Panuue yenoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME MPENKH YeIOBEKOOOPA3HBIX 00€3bsiH M JIOJEH. ABCTPAIONHUTEKA —
JIBYHOTHE TIpeaku JiroAeil. YenoBek yMesnblid, NEpBble U3TOTOBICHHUS OpyAud Tpynaa. Yenosek
OPSIMOXOJISIINI W TEPBBIA BBIXOJ JIFOJACH 3a mpeaensl Adpuku. UenoBek reunenbOepreckuii —
o0l MmpeoK HeaHJepTaIbCKOTO YeJIOBEKa M YelloBeKa pasyMHOro. YeraoBeKk HeaHIepTalbCKU
KAaK BHJ JIIOJAEH XOJIOAHOrO KJIMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, ACHUCOBCKHU
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

DBOIIOLUS COBPEMEHHOTO uYelioBeKa. EcTecTBeHHBI OTOOp B MOIMYJSIHUAX YEIOBEKa.
MyTtanunonssiii mpouecc U nonumopdusm. [lomynsiiroHHble BOJHBL, Apelid TeHoB, MUTpanus u
«a(h ekt ocHOBaTENSH» B MOMYJISIHUIAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacbl. [lonsitue o pace. bonbiime pacel: eBponeonaHas (eBpasuiickas),
aBCTpaJIO-HErpoMiHas (IKBaTOpUaIbHasi), MOHTOJIONIHAA (a3UaTCKO-aMepuKaHckas). Bpems u nytu
paccesnieHusl 4eloBeKa Mo IulaHeTre. ENMHCTBO 4yenoBeueckux pac. HaydHas HecOCTOSTENbHOCTH
pacusMma. IIpucrnoco0neHHOCTh 4eoBeKa K pa3HbIM YCJIOBHMSIM OKpy:Kawolled cpenbl. BausHue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUIHUOJIOTHIO YEIIOBEKA.

MeXIUCIUTUIMHAPHBIE METOABl B (U3MYECKOW  (OMOJIOTMYECKOW)  aHTPOIIOIOTHH.
OBOJIIOIIMOHHAS. aHTPOIIOJIOT U U NAJIE0AHTPOIOJIOT U YETOBEYECKUX MOIMyJIsiuil. buoconuansHbie
UCCJIEIOBaHMsI PUPO/Ibl yesioBeka. MccnenoBanue K0O3BOIONUU OHMOJIOTMYECKOI0 U COLIMATIBHOTO B
YeJIOBEKE.

JdemMoHcTpanuu

IToprpetsr: Y. Jlapsun, JI. JIuku, A. . Poruackuii, M. M. I'epacumos.

Tabmuupr u  cxeMbl: «MeTtonbl  aHTpomojorum», «l'OJOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3ubsie 00e3bsiHBI», «CKeNneT uenoBeKa W CKeleT MHMMaH3e», «PyauMmeHTvl u
aTaBU3MbD», «JIBMXKylIuMe CHiIbl  aHTPOINOreHe3a», «OBOJIOLUMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpanonurek», «YemoBek ymenbli», «HenoBek NpAMOXOaAui», «/IeHUCOBCKUI YeIOBEK»
«Heannepranbip», «KpoManboHIb), «IIpeaku yenoBekay, «ITamnbl 3BOIIOLUN YesloBeKa», «Pachl
YEJI0BEKa.

O6opynoBaHue: MyJISKH OKaMEHENOCTeH, MpeIMEeTOB MaTepuaibHOW KYyJIbTypbl MPEIKOB
4enoBeKa, penpoaykiuu (dpororpadun) KapTuH ¢ MU(OIOTHISCKUMHA U OMOJIEHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS uYeloBeKa, (ororpaguu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YelloBeKa, MOJENb 4Yeperna 4YelloBeKa M ueperna MIUMIAaH3€, MOJENb KUCTH YelIOBeKa M KHCTH
HIMMITaH3€, MOJIEIIU TOPCa MPEIKOB YeJIOBEKA.

JlabopaTopuasi padora «/3yueHue OCOOEHHOCTEH CTpPOEHHS CKeleTa uYeloBeKa,
CBSI3aHHBIX C MPSMOXO0XKIECHUEM).

IIpakTHyeckas padora «M3yueHue sKOIOTMYECKUX aIANTALNI YETOBEKA.

Tema 6. JKkoJiorusi — HAYKa 0 B3aUMOOTHOIIEHUSIX OPTAaHM3MOB H HAIOPTraHU3MEHHBIX
CHCTEM C OKpY KaKoLei cpenoi

3apoxaeHue W pa3BuTHe dKojoruud B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'exkensa, A. Tencnu, B. H. CyxauéBa. Paznenst u 3agaum skonoruu. CBsizb
AKOJIOTHU C APYTUMH HayKaMH.

Metoasr skonorun. [loneBble HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTUU: MPHPOIHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTHH. MOHHUTOPHHI OKpPYXaroIIed Cpeabl: JOKaJbHBIMH,
PETHOHANBHBIN U TI100aTbHBIH.

3HaueHue SKOJOTMYECKUX 3HAHMUU i1 dYelloBeKa. OKOJIOIMYeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBsi3eM uyenoBeuecTBa ¢ Npupogoil. DOpMHpPOBAHHE HKOJOTUYECKON KyJIbTYpPHl U
HKOJIOTMYECKOI TPaMOTHOCTH HACEJICHUSI.

JdemMoHcTpanuu

[Moptpertsr: A. I'ym6oabar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuupl u cxemsbl: «Pazmensr skomorum», «Metonbl 3konorun», «CxeMa MOHUTOPUHTA
OKPYXAaIOIIEH CpeabD».

JlaGoparopHas padora «/3yueHre METO0B IKOJIOTHUECKUX UCCICTOBAHUI».

Tema 7. Opranusmsl u cpeia OOUTAHUSA

Okojoryueckue  (akToppl M 3aKOHOMEpHOCTH uX  jAeiictBus. Knaccudukanus
9KOJIOTHUECKUX  (pakTopoB:  abmormyeckue,  OuoTHyeckwe,  aHTpornoreHusie.  OOmue
3aKOHOMEPHOCTH JIeUCTBHS 3Kojornueckux ¢aktopoB. [IpaBumo muanmyma (K. npenrens, O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

AbGuoTtndeckue ¢akTopbl. CBET Kak 3KoJOTHYeckuil ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpAa Ha OpPraHu3Mbl. OKOJOTMYECKHE TIpYNIbl PACTEHUH M HKUBOTHBIX I10
OTHOILEHHUIO K cBeTy. CUrHanbHas pojib cBera. @oTonepuoinsm.

Temmeparypa kak 5koJorumueckuii ¢akrop. JledicTBue TteMmepaTypsl Ha OpPraHHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxsnocts Kak 3konormdeckuii dakrtop. IlpucrmocoOieHus pacTeHUd K MOAICPKAHUIO
BoHOrO Oananca. Kinaccuduxaius pacrenuit mo oTHoueHuo K Boge. [IpucnocobaeHus sKMBOTHBIX
K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAS, HA3E€MHO-BO3IYIlHAs, IOYBEHHAs, TITyOWHHas
MOJIIIOYBEHHAsA, BHyTpUOpraHu3MeHHas. ®Ousnko-xuMuyeckue OCOOEHHOCTH cpel OOUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HH.

XKuznennsie Gopmbl opranm3moB. [lonstue o xu3HeHHOU (opme. JKuzHeHHBIE (OPMBI
pacTeHUM: JepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPaBbl, OJHOJICTHHUE TPAaBBHIL.
Kuznennsie (HOPMBI JKUBOTHBIX: THIPOOHOHTHI, TeOOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHUS
1 o0pasa KU3HH.

buotnueckne  Qaxktopel. Buasl  OMOTMYECKMX — B3aMMOJCHCTBHI:  KOHKYpEHIMS,
XMIHUYECTBO, cuMOMO03 U ero (opmel. IlapazutusMm, koomepauus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpAHTCTBO, HaxJIeOHNUEcTBO). HeTpoduueckue B3anmoaeicTeus (Tonuueckue, Gopuyeckue,
dabpuueckue). 3HaueHne OMOTUYECKUX B3aUMOJICHCTBUI ISl CYIIIECTBOBAHMSI OPTaHU3MOB B Cpeie
oOurtanus. [I[puHIUT KOHKYPEHTHOTO UCKITIOYECHHUS.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «DKoyorudeckue (GaxkTopbl», «CBETOBOM CHEKTP», «IKOJIOTHUYECKUE
IpyNIbl KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TE€IIOKpOBHBIE UBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHbIEY, «DU3MONOrMUECKUEe aJanTaluu >KUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonornyeckue pur™me, «KuszHeHnole Gopmbl pacteHuity, «KuzHeHHbIE (OPMBI KUBOTHBIX»,
«JKocUCTeMa IIUPOKOIMCTBEHHOIO Jeca», «JKOocucTeMa XBOMHOro jeca», «llemu nuranusy,
«XunHnyectBoy, «Ilapasutuzm», «Konkypenus», «Cumom1osy», «KoMMmeHcammzmy.

O6opynoBanue: repbapuu pacTeHU U KUBOTHBIX, TMPUCIIOCOOJEHHBIX K BIHSHHUIO
pPa3IMYHBIX ~ JKOJOTHYECKUX  (DAaKTOpOB, repOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUHN, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapu M KOJUIEKLIUHU TETJIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTOHYMBBIX PACTECHHH,
yyyena NTHI U 3Bepeil, repbapuu pacTeHWil, OTHOCSAIIMXCA K Trurpopurtam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH KUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpenax, repOapuM M KOJUJIGKIMM PAacTeHUH W JKUBOTHBIX, OOJAJarolMX  YepTaMu
pUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBU KU3HU, repOapuu M KOJJIEKIIMA pacTeHUI
Y KUBOTHBIX PA3JIMYHbIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTHUYECKUX B3aUMOJCHCTBHUSX.

JlaGopaTopHas padora «BrisBIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlaGopatopnass pabGora «BpigBieHue mnpuUCOCOOICHUH OpPraHU3MOB K  BIMSHUIO
TEMIEPATYPHI».



JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTHM PACTEHHH U3 pPa3HBIX MECT
0oOUTaAHUS.

Tema 8. JkoJiorusi BU0B U MOIMYJISIIUI

DKOJIOTUYECKHUE XapaKTePUCTHKU MOMyssuud. [lomynsanus kak OuoiorhdecKkas CHCTeMa.
Ponp HeomHopomHocTH cpenpl, (GU3MUECKUX OapbepoB U OCOOEHHOCTEH OHOJOTMU BHIOB B
(GOpMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYphbl momyssuuid. OCHOBHBIC TOKA3aTEH MOMYJISIUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTpAITHSL.

DKoJiornueckasi CTpykTypa nomyjsauuu. OneHka 4YHCICHHOCTHM nomyssuuu. /[nHamuka
MOMYJISAUMA U €€ peryisiuus. bUOoTHYEeCKH NMOTEHUHA MOMYJsAUuu. MoaenupoBaHue ITHUHAMUKHU
nonyyssuuu. KpuBble pocra uMcieHHOCTHM mnomyisuuud. KpuBble BbDKHMBaHUA. Perynsuus
YUCICHHOCTH TMOMYJSIU: poib (AKTOPOB, 3aBHCAIIMX M HE 3aBUCAINIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[lonatne 00 osKomornyeckoi Hume BHIa. Mecroobutanue. MHOroMmepHas MOIETb
skojornueckord HumM JIx.M. Xartumncona. Pasmepsl skonormdeckoil Humu. IloteHuunanbHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema nonynauuii. Apeanbl BUAOB. BHUIbl MU UX KU3HEHHBIE CTpPATETUU.
DKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTM TOBEACHHS M MUTrpAlMil JKUBOTHBIX. buonormyeckne WHBAa3UU
Yy’KEPOJIHBIX BUIOB.

JdeMoHcTpanun

[Toprper: Ix. Y. XatunHCOH.

Tabnuipr 1 cxembl: «IDKOJIOTHYECKUE XapaKTepUCTUKU momyisinun», «[IpoctpancrBennas
CTPYKTypa momyisiun», «Bo3pacTtHeie mnupamuasl nonyiasiuun», «CKOpOCTh — 3acesieHHs
MOBEPXHOCTU 3€MJIM pa3JIMYHbIMU OpraHuzmMamu», «Monenp skonormyeckod Humm Jx. U.
XaT4MHCOHAY.

Ob6opynoBanue: repOapuy pacTeHUN, KOIJIEKINN )KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocobnenus ceMsiH paCTeHUN K pacCeIeHUION.

Tema 9. Jkon0rus coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MeEXIy OpraHu3MaMu B
OuoreHose.

Okocuctema kak oTkpeitas cucrema (A. JIkx. Tencnu). ®dyHkunoHanbHble OJIOKU
OpraHU3MOB B JKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTBI, PEIyleHThl. Tpoduueckne YpOBHHU.
Tpoduueckue menu u cetu. Abuoruyeckue OJOKM dKocucTeM. [1ouBBI W WIBI B DKOCHCTEMaX.
KpyroBopor BeliecTB v MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEeNN YKOCHUCTEMBI. brioMacca u mpoAyKIius. DKOJIOTHYECKHUE TTHUPAMHUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpotiku. @nyxmyayuu. HanpapneHHbie
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIileccud. llepBUYHBIE M BTOPUYHBIC CYKIIECCUU M UX
OPUYMHBL.  AHTPONOTE€HHbIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — coo0IIecTBo.
buopa3noobpasue 1 moIHOTa KPYyroBOPOTA BEUIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoansie 3KkocuUCTEMBL. JKocucmemvl 03€p U pek. IDKOcucmemvl MOpeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE  JKOCHCTEMBI.  ArposkocucreMa. ArponeHo3. Pazmuuus  mexnay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojnckas ¢uopa u dayna.
CunaHTpomnu3anus ropoackor gayssl. brojgorudeckoe u Xo3sSHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B dKOCHCTEMaX.
Ponv xackaonoeo sgppexma u 6udos-3ouguxamopos (Kiwouesvix 6ud08) 6 (HYHKYUOHUPOBAHUU



akocucmem. IlepeHOC SHEPrMM M BELIECTB MEXAY CMEXKHBIMH 3KOCHUCTEMaMH. Y CTOHYMBOCTB
OpPTraHU3MOB, MOIMYJISALUN U YKOCUCTEM B YCIOBUAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCHCTBUH.

Mexanusmol  6030eiicmeus  3a2pA3HEeHULl  PA3HLIX  MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHU3ZMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX, OCHOBbL  IKOJIO2UYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 6030eucmeus. MeToJOoJI0rMsl MOHUTOPUHIA €CTECTBEHHBIX H
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmuuel n cxemsl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA IIMPOKOJINCTBEHHOTO JIECA»,
«JKocucTeMa XBOMHOTO Jjeca», «DYHKIMOHAJIBHBIE TPYIIBI OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucrteme», «llemn mnwuraHus (macTOuinHas, JETPUTHAs)»,
«DKONOTHYECKasi MHUpaMHJIa Yuce», «IKOJOTHYECKass MHpamujia OMoMacchl», «IDKOJIOTHYecKast
nupamuza sHeprun», «O0pa3oBanue 6omnota», «llepBuunas cykueccus», «BoccTaHoBieHue jeca
1oCJIe MoXKapa», «IKOCUCTeMa 03epay, «ArporeHo3y», «KpyroBopor BemecTB U MOTOK YHEPTUU B
arpoueHose», «IIpumepsl ypboskocuctem».

O6opynoBanue: repOapuy pacTEHUM, KOJUICKIIMM HACEKOMBIX, dYydena ITHIl U 3BEPeH,
repO6apuu KyJIbTypHBIX U AMKOPACTYIIUX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTunyeckas padora «/3yyenue u onrcanue ypooIKOCHCTEMBD».

JlaGopaTtopHas pabGora «/3ydyeHue pazHOOOpa3us MEIKUX IMOYBEHHBIX WICHHUCTOHOIMX B
Pa3HBIX 9KOCHCTEMAX).

JKCKYpeusi «IDKCKypcHs B TUIHMYHBIA OuoreoueHo3 (B QyOpaBy, Oepe3HSK, €IbHMK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€po, O0JI0TO)».

JKCKypeust «DKCKYpCHsl B arposKocHcTeMy (Ha IOJI€ UM B TEIUNIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o0ojouyka 3eMiM, TJe CYLIECTBYEeT MJIM CyLIecTBOBaa
KU3Hb. PazBuTHe mpencrapienuil o o6mocdepe B Tpyaax J. 3rocca. Yuenue B. WM. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTU cyIliecTBoBaHUsI Omocdepsl. OcoOeHHOCTH OMocdephl Kak TI00aTbHON
skocucteMmbl.  /luHamuyeckoe paBHOBecue B Oumocepe. KpyroBoporsl  Bemects
OroreoXxMMHYECKHe HUKIIBI (Yriieposa, a3ota). PUTMUUHOCTD BIIeHUH B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHJpa, XBOIHbBIE
Jeca, CMEIIaHHBbIE W ITUPOKOJIUCTBEHHBIC JIECa, CTENH, CABAHHBI, IyCTHIHH, TPOIMYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTeNbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa U QYHKITUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOIr0 MOTEHIMAIa U OnochepHbIX
(byHKUIHH.

JdemMoHcTpauuu

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

Tabmumsr u cxemel: «['eocdeps 3emumn», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoja B mpupozae», «KpyroBopor kuciopona B mpuponae», «KpyroBopor Boabl B HPUPOAE»,
«OcHoBHBIE OMOMEBI cymmy, «Kmumatnyeckue mosica 3emin», « Tyaapa», «Taiiray, «CMemaHHbIi
aecy, «lllupokonurcTBeHHsbli ecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponndeckuii iecy.

O6opynoBanue: repoapur pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpYyKawuIas cpeaa

DKOJIOTHYECKUE KPU3UCHI W WX TpUYHHBL Bo3zaeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHHe BoJHOW cpenbl. OXpaHa BOJHBIX
pecypcoB. Paszpymienne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpPONOreHHOE BO3JIEHICTBHE HA PACTUTENIbHBINA U KUBOTHBIA Mup. OXpaHa pacTUTEIHHOTO
¥ )KUBOTHOTO Mupa. OCHOBHBIC IPUHITUITEI OXpaHbl pupoabl. Kpacubie kauru. Oco0o oxpaHseMbie
npupozansie Tepputopun (OOIIT). Borannueckue capl 1 300JI0THYECKUE TTAPKH.

OCHOBHBIE TIPHUHITUIBI YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA M NPHUPOABL. PanmoHanbpHOE
OPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJNIOTMYecKoro paszHooOpasust 3emuu.  OOmue



3aKOHOMEPHOCTH TJ100aJIbHBIX 9KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Uca U
€r0 BEpPOSATHBIE MOCIIECTBHUS.

Pa3BuTHe METO10B MOHUTOPUHTA PAa3BUTHSI OMACHBIX TEXHOTCHHBIX MpoieccoB. Cucmemuble
uccneooeanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOU — IHepeemukKe.
buonocuyeckoe pasznoobpazue u oOuopecypcvl. Hayuonanvnvle ungopmayuonmsvie cucmemul,
obecneyusaroujue 00CMyn K UHGOpMayuu o COCMOSHUIO OMOENbHbIX 8U008 U IKocucmem. OCHOBbL
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JdemoHcTpauuu

Tabmuuer w  cxembl: «3arpszHeHue atMocheps», «3arps3HeHHe THIPOchepbD»,
«3arpszHenue mouBbl», «IlapHukoBsiii 3dhdexT», «Ocobo oxpaHseMble MPUPOTHBIE TEPPUTOPUNY,
«Mopenu ynpaBisieMoro MUpay.

Ob6opynoBanue: (ororpaguu OXxpaHsSEMBIX pacTeHUH U >KUBOTHBIX KpacHoil kHHUTH
Poccniickoit ®enepanuun, KpacHoi KHATH pernoHa.

[Inanupyemble pe3yabTaTbhl OCBOEHHS MPOrPAMMBI 110 OMOJIOTHN HA YPOBHE CPeIHEro
0011ero oopa3oBaHus

JInyHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3ysibTaTaM OCBOCHMS OOydarolUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHBIC.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrPAaMMBI IO OHOJIOTHU BBIIACICHBI
CJIETYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYaIOIUMUCS POCCHICKON IPpaK TaHCKOW UACHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTU U CAMOOIPEEICHUIO, HAAuYue MOMUsAyuu K
00y4eHHUI0 OMOJIOTHH, YeleHanpasiieHHoe pa3gumue BHYTPEHHUX yOXKICHUN JIMYHOCTH Ha OCHOBE
KJTFOYEBBIX IEHHOCTEW U MCTOPUYECKHUX TPAJAUIUI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHIb
u cnocobHocms OOYyYAIONIMXCS PYKOBOJACTBOBAThCS B CBOCH JI€ATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTQaHOBKAMH, TPUCYIIMMH CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHUs, Haiuyue
NPABOCO3HAHUSA IKOIIOTUYECKON KYJIBTYPBI, CNOCOOHOCMU CMA8UmMb TENU U CTPOUTh KU3HEHHBIC
TUTaHBI.

JINYHOCTHBIE PE3yNbTaThl OCBOCHMS IMPOrpaMMbl MO OMOJOTMM JIOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCIUTATEIHHON AEATENHHOCTH B COOTBETCTBHHM C TPAJAWIIMOHHBIMH POCCHHCKHMU
COLMOKYJIbTYPHBIMH, HUCTOPUYECKUMHM M JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH, HNPUHATHIMH B
o0mIecTBe TMpaBWJIaMH W HOPMaMHU TIIOBEICHUS M CIOCOOCTBYIOT TIpOIIecCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHMUsI U CAMOPA3BUTHUS, Pa3BUTHs BHYTPEHHEW MO3MLMHU JUYHOCTH, MAaTPUOTHU3MA U
YBOKEHHUS K 3aKOHY W TPABOIOPSAAKY, YENOBEKY TpyAa M CTapuieMy HOKOJEHHIO, B3aWMHOTO
yBa)K€HUsI, 0EPEKHOr0 OTHOIIEHHS K KyJIbTYPHOMY HACJIEIUIO ¥ TPaJAULUSAM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoit @enepanun, NpUpOIE U OKPYKAIOIIEH cpelie.

JINYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpeamera «buosorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCSl PYKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3HULIKEH JTMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAJAUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOMIECTBA, PACHINPEHHE KU3HEHHOTO
OTIBITA U OIBITA JEATEILHOCTH B MPOLIECCE peau3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHON
NeSITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

C(OPMHPOBAHHOCTh  TPAKIAHCKOH  MO3UIMHM  OOydJaromerocss Kak AaKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, yBaKEHHE 3aKOHA W
IPaBOMOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3JTaHUU YUEOHBIX NMPOEKTOB,
peleHnH yuyeOHBIX U IM03HABATEIbHbIX 33/1a4, BHITTOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPEAENSITh COOCTBEHHYIO TIO3WIUIO IO OTHOIIECHWUIO K  SIBJICHHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;



yMEHHE YUUTHIBATh B CBOMX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOJCHCTBHS
JrO/Ie C pa3HBIMHU YOCKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLMAIBHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX,
II03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOI'O OTHOIIEHHUS K MHEHHIO OIIIIOHEHTOB
pu 00CYXkIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(hOPMUPOBAHHOCTh POCCUICKON TPakIaHCKON HACHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoy, 4yBCTBAa OTBETCTBEHHOCTH mepes, PoauHoii, ropaocTu 3a cBoi Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJIbTYpPY, IPOILIOE U HACTOALIEE MHOIOHAIIMOHAJILHOIO HapoJa Poccun;

LIEHHOCTHOE OTHOIICHHE K IPUPOIHOMY HACJIEIUI0 U MaMSITHUKAM MPHUPOJIbI, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTH OIICHUBATh BKJIAJ POCCUNCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTUH,
NOHMMaHHUS 3HAYCHHWs OHWOJOTMHM B TO3HAHWM 3aKOHOB TMPHUPOIBI, B IKU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeiHas yoexx 1I€HHOCTh, TOTOBHOCTh K CIIy>)KEHHIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHWE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHHBATh CUTYALIMIO U MIPUHUMATh OCO3HAHHBIEC PELICHHs], OPUECHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMUTENSAM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS [EHHOCTEW CEMEHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTH4YeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOYas ICTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACHCTBHS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXXEHHMIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GOpPMHMPOBAHMA  KYJIbTYPbl  310pPOBbS U
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

MMOHMMAaHUE W pear3als 3I0pOBOr0 W Oe30macHOro olpasza KU3HM (3I0pOBOE MUTAHUE,
COOJIIOJIEeHHEe TMTHeHWYEeCKHX MpaBWJI U HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHH W OTABIXA,
peryisipHas pu3znyecKkas akTUBHOCTD), OEpEXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUUYECKOMY 3/I0POBbIO;

MMOHMMaHWE IIEHHOCTH TMpaBUJ HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHHE IMOCIEACTBUM M HENpUATUS BPEAHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K aKTUBHOW JEATEIILHOCTH TEXHOJOTUYECKOW M COLMAJILHOM HaIlpaBIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATH, MNIAHUPOBATH M CAMOCTOSTEIHHO BBIOJIHATH TaKyIO JESTEILHOCTD;

MHTEpPEC K pa3iuuHbIM cdepaM MNpodecCHOHATbHOW NeATeIbHOCTH, YMEHHME COBEpIIATh
0CO3HAHHBII BEIOOp OyAyIIel Ipodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) IKOJIOrM4YeCKOro BOCIIMTAHMS:



HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOUYHUKY KU3HHM Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOIMUYECKON KyJbTypbl: NPUOOPETEHHE OINbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI JJIs1 OKPY KatOIIEH Cpeibl;

0CO3HaHUE T1100aTbHOr0 XapaKkTepa SKOJOTMYEeCKUX IPoOiieM U MyTel UX pelIeHus;

CIOCOOHOCTH HCIIONIB30BAaTh MPHOOpEeTaeMble MPU M3YyYCHUH OMOJIOTUU 3HAHUSA U YMEHHS
IpU pElIeHUU MpoOJieM, CBS3aHHBIX C palMOHAIbHBIM MPUPOJONOIb30BaHUEM (COOIIIOIeHNE
IIPaBUJI [TIOBEICHUS B IPUPOJIE, HATIPABJIEHHBIX Ha COXPAaHEHHE PAaBHOBECHS B IKOCUCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTMUBHOE HEINPUATUE JNCUCTBUM, INPUHOCALUIMX BpEl OKpYKAOLIEH INPUPOIHOM Cpene,
yMEHHE MPOTHO3UPOBATh HEOIArONMPUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEITPUHUMAEMBbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJu4yue pPa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOIMYECKON KyJIbTYpbl, OIbITA
JESTEIbBHOCTH  DKOJIOTUYECKOM  HAlpaBJIE€HHOCTH, YMEHHMsS  PYKOBOACTBOBAaTbCA MMM B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOM W COLMAJIbHON NPAKTUKE, TOTOBHOCTHU K YYaCTUIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHON NPAKTHKH, OCHOBAHHOIO HA JHANOre KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOM KYJIbTYPhl KaK CPEJICTBA B3aUMOJEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHue crenupuKkd OMOJOTUM KaK HayKd, OCO3HaHHS e€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOI'O0 MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABICHUS 00 OKpYXarollem
MHUpPE KaK O €AMHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBA, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEMN
U peUIeHUH MPo0JIeM COXpaHEeHMsI IPUPOIHOIO PABHOBECHS;

yOeXJIEHHOCTh B 3HAUMMOCTH OHOJIOTMM JJISi COBPEMEHHOM LMBMWIM3ALMU: OOeCredeHus
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3[aHUE IEPCHEKTUBHBIX OWOTEXHOJOTUH, CIIOCOOHBIX
pelatbh pecypcHble MpoOJieMbl pa3BUTHs YEIOBEYECTBA, MOMCKA MyTeH BhIXOJa M3 INIOOAIBHBIX
HKOJIOTMYECKUX MpoOJIeM M oOecreueHusl mepexoja K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PEeCYpcoB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUU OMOJOTMYECKMX 3HAHUU B IIEJIAX MOBBIIMICHUS O0Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH (DyHKIMOHAJIbHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4E€HUU OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJB30BaTh IOJlydyaeMble 3HAHUS i1 aHajdu3a W OOBSCHEHUs SBJIECHUI
OKpY’)KaIOIIeT0 MHpa M MPOUCXOJAIIMX B HEM MH3MEHEHHWH, yMeHue JenaTb OOOCHOBaHHBIC
3aKJIIOYEHHS Ha OCHOBE HAy4yHbIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C LENb0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl  pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH HAyYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHUM 1O OHOJOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

MetanpeameTHbie pe3yJIbTaThl

MertanpeameTHble pe3ybTaTbl OCBOEHHUS yueOHOro mnpenmera «bHoJorusy BKIIOYAIOT:
3HayMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHYAIOUIMXCS  MEXKIMCLUIUIMHAPHBIE
(MeXnpeIMeTHbIE) 00IlIeHayUYHble TOHITHS, OTPa)KAIOIUE LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U
cneun(rKy METOJ0B TO3HAHUS, HMCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPTus,



SIBJICHHE, TIPOIIECC, CUCTEMa, Hay4YHBIH (aKT, MPUHIIMII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHSI,
WCCIICIOBaHNE, HAOJNIOJICHUE, M3MEPEHHEe, DKCIEPUMEHT W JpPYTHe); YHHUBEPCAIbHBIE Y4cOHBIE

neiictBuss  (TIO3HaBaTelIbHbIC,  KOMMYHHUKATHBHBIC,  PETyJISITHBHBIC),  00ECIEUMBAIOIINE
dbopMupoBaHHe (PYHKIHMOHATHHOH T'PAMOTHOCTH U COIMAIBHONH KOMIIETEHIIMH OOyYaromnuXcs;
CHOCOOHOCTh 00y4JaroIuXxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,

MI/IpOBO33p€H‘-I€CKI/IC 3HAHUA U yHI/IBepCEUIbHLIe y‘-Ie6HBIe HGﬁCTBHH B HO3HaBaTeJIbHOI>'I 158
COITMATbHOM MPAKTHKE.

B pesynprare wu3yueHWs OWOJOTHMM Ha YPOBHE CpPEAHEr0 OOIIero oOpa3oBaHHs Y
obOyuaromierocss OyayT chOpMHpPOBaHBI TO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YEOHBIC ICHCTBUA,
KOMMYHHUKATHBHbBIC YHUBEpCAJbHbIE yUeOHBIEC JCHCTBUS, PEryIATUBHBIC YHUBEPCAJIbHBIC YUeOHBIC
JIEMCTBHUSA, COBMECTHAS AEATENLHOCTD.

MeTtanpeaMeTHble pe3ybTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOHIero o0pa3oBaHUS
JTIOJDKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (pOPMYJIUPOBATh W aKTyallM3UpPOBaTh MpoOieMy, paccMaTpuBarh &
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNHN 3HaHI/II71 HpI/IéMI)I JIOTHUYCCKOT'O MBIIIJICHUA (aHaJII/I3a, CHHTEC34,
CpaBHEHHUS, KiacCH(pUKAIMK, OOOOIICHHs), PACKpPbIBaTh CMBICT OHOJOTHMYECKHX ITOHSTHHA
(BBLIENIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHATUSAMU);

OMpeNeATh LETu IeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HX JTOCTHXKCHHS,
COOTHOCUTH p€3y.]IbTaTI>I JACATCIIBPHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

WCIIOIb30BaTh OWOJIOTHYECKUE TOHATUSA JUIsl OOBsICHEHUS (AKTOB W SBICHUM JKUBOU
HPUPOIBI,

CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTUH), BBISABIIATH
3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIFOYCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIBHBIC Cpejj[CTBa JJI HpC}ICTaBJICHI/Iﬂ CYHICCTBGHHI)IX CB$I3€I>1 158
OTHOIICHUH B HM3yYaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUU pa3HOTrO poja,
BBISIBJICHHBIX B pa3J'II/I'-IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YYETOM aHAIH3a UMEIONIUXCS MaTePUAIBHBIX
HeEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATENbHOCTb, OIIEHMBAaTh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJIUHUPOBATh M BBIMONHATH, pPa0OTy B YCIOBHSIX peaJbHOTO, BUPTYaJlbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHUA:

BIIQJIETh HABBIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM M MPOEKTHON NeATeIbHOCTH, HaBBIKAMU
paspenieHusi mpoosieM, CIOCOOHOCTHI0 W TOTOBHOCTBIO K CaMOCTOSITETLHOMY ITOMCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHNS;

HUCIIOJIB30BAaTh pa3n1/1qu,1e BUIABI IOCATCIBHOCTU 110 nonyqumo HOBOI'O 3HaHHUA, €TI0
WHTEPIIPETAIIMH, MPEOOPA30BAHUIO U TMPUMEHEHHUIO B YYE€OHBIX CHUTYyallUsX, B TOM 4YHCIE MPHU
CO3JaHun yqe6HBIX 1 COIHNAJIBHBIX HpOGKTOB;

(hopMUpOBaTh HAyYHBIM TUI MBIIUICHUS, BIAaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMHU
IHNOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATENbHON MEATEIBHOCTH W
JKN3HCHHBIX CI/ITyaHI/ISIX;

BBISIBJIATH IPUYMHHO-CIIE/ICTBEHHbBIE CBA3U U aKTyalIM3UPOBaTh 3aJa4y, BEIABUTaTh TUIIOTE3Y
eé peI_HeHI/ISI, HaXO0OIUTh apI‘YMeHTI)I JIA 1O0KA3aTeJIbCTBA CBOUX YTBerﬂeHHﬁ, 3a1aBaThb napaMeTpLI
Y KPUTEPUU PELICHU,



AHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PELICHU 3a/1a4d pe3yJIbTaThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh 1IEJICHAIIPABJICHHBIM IMOUCK IIE€pEHOca CPEACTB U CIIOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO Cpeay;

yMETh  TIEPEHOCHTHh 3HAHUS B  TO3HABATEIBHYID W  MPAKTUYECKYHO  0O0IacTu
JKU3HEACITEIBHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Npeajararb OpPUTMHAIbHBIE MOAXOJbl M PELICHUS, CTABUTh
poOJIEeMBbI U 33724, JOIMYCKAIOUIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX HWHPOpMAuu (TEKCTE y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOrHMUECKHUX CIIOBapsAX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B lHTepHeTre), aHaMM3UpOBaTh HWHGOPMALMIO PA3IUYHBIX BHUAOB H (HOopM
MIPEACTABICHUS, KPUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyHpOBaTh 3ampoChl W TPUMEHATh PA3IMYHBIC METONBI MPU TIOMCKE HU OTOOpe
Ounonoruueckoi nHGoOpMaIuU, HEOOXOIMMOI1 JIJIs BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MPUOOPETaTh OIBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY AKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENTbHO ~ BBIOMpATh ONTHUMAIBHYIO (QOpMYy TPEICTABICHUS OWOJIOTHYCCKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIb30BAaTh HAYYHBIH SI3bIK B KAueCTBE CpelIcTBa Mpu paboTe ¢ OHOJOTHYECKOU
uH(popMalvel: TPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTH4YeCKHUe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYypy, WCHOJb30BaTh M IPEOOpPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH;

BIIQJICTh HABBIKAMU PpACIIO3HABAHUS H  3alUTHl  HUHPOpManuu, HHHOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o6uenue:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHU, aKTUBHO y4acTBOBAaTh B JHAJIOTE
WIM JUCKYCCHUHM TIO CYIIECTBY OOCYXKTaemMoll TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJIGHUSI OTHOCHUTENIbHO BBIIIOJTHEHHUS TMpeJylaraéMoi 3aJaud, YYUTHIBAaTh HMHTEPECHl U
COTJIACOBAHHOCTH MO3UILIUI APYTUX YYACTHUKOB JUAIIOTA UIH TUCKYCCHH);

pacrno3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAUEHHUE COIMATbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYallii, yMETh CMAT4YaThb KOH(MIUKTHI U BECTH
MIEPETOBOPHI;

BIIQJIETh PA3NMYHBIMU CHOCOOaMU OOIICHHS U B3aUMOJACHUCTBUS, MOHUMATh HaMepeHUs
JIPYTUX JIOJIeH, MPOSIBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU ¢opme
(dbopMyIIUpPOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO H3J1aratb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasl 1eATeJIbHOCTh:

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYaTbHOW pabOTHI MpHU
pelieHnn OMOJOTHYECKOH MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJWMOCTh NMPUMEHEHHUS TPYIMIOBBIX
¢dbopM B3aMMOECHCTBYSI IPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C yd4€TOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YJIeHA KOJIEKTUBA;

MPUHUMATh II€JIM COBMECTHOW JCSATENHHOCTH, OPTraHU30BHIBATH M KOOPJIWHUPOBATH
JIEUCTBUS 0 €€ NOCTHUKEHUIO: COCTABILATH IUIaH JCHUCTBUM, paclpelesATh POJIU ¢ YYETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PaOOTHI;



OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXKA0T0 YYaCTHUKA KOMaH/bl B OOLIUI pe3yapTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE IIPOEKTHI, OLCHMBATh HICH C IO3MLHUN HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATErMYECKOE IIOBEIEHUE B PAIMYHBIX CUTyalusX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Ogy1ajeHne YHHBEPCAJIBHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OHOJOIMYECKHE 3HAHWS Ui BBIABICHUS IpOOJIeM M MX pELICHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHMH LIE€NEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSX M IIOCTYNKAax II0 OTHOLICHHUIO K JXUBOM IPUPOJE, CBOEMY 3I0pPOBBIO U 3I0pPOBBIO
OKpPYXKaroUIMX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh I[I0O3HABATEJIbHYIO JESTEIbHOCTb, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbIE 3aJ]aul B 00pa30BaTEIbHON JEATEILHOCTH U KU3HEHHBIX
CUTYaLUsAX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUs MPOOJIEMBl C yU4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (POPMUPOBAHMIO M MPOSIBICHUIO HMIMPOKOH 3pyIUIMM B Pa3HbIX 00JacTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBbIKAMM MO3HABATEJIbHOM peduieKCHM KaK OCO3HAaHUS COBEPIAEMBIX NEHCTBUHN U
MBICIUTENBHBIX MPOLECCOB, X PE3yJNbTATOB M OCHOBAHUMU, UCIOIB30BATH MPUEMBI pedIeKCHH A
OLICHKH CUTYaIl1H, BHIOOpA BEPHOTO PEILIECHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yIbTaTOB ACSITEIBHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YNIbTATOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYTroro 4YeJ0BeKa.

MHNPEAMETHBIE PE3YJbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS COJiep:kaHUsA ydeOHoro mpenMera «buosorus» Ha
yriayOn€HHOM ypOBHE OPHUEHTHPOBaHBI Ha oOecredeHrne MpoMIbHOr0 00yueHHs! 00ydaromuxcs
6uonorur. OHU BKIIIOYAIOT: cHeluuUecKure uisi OMOJOTUN Hay4yHble 3HAHUS, YMEHHUS U CIOCOObI
JEMCTBUI 1O OCBOEHUIO, MHTEPIpPETAlMd U IMPeoOpa3oBaHUIO 3HAHWN, BBl AEATEIBHOCTH IO
MOJTyYEHUIO HOBBIX 3HAHUI M WX NMPUMEHEHHIO B PA3IUYHBIX Y4EOHBIX, a TaKKe B pealbHBIX
YKU3HEHHBIX cuTyauusax. [IpenMeTHele pe3yapTaTsl IPEICTaBICHbI 10 TOJaM U3yUEHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTro ipenmera «buonorus» B 10 knacce nOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U pOJIM OUOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB MPUPOJBI U PEIICHUU
npo0JsieM paloHaIbHOTO MPUPOJONOIb30BAHUS, O BKIIAJE POCCUIICKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;



BJIQJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJIATAoIIne
OMOJOTMYECKHE TEPMUHBI M TMOHATUSA (KHU3Hb, KIETKA, OpraHU3M, MeETa0o0JIM3M, TOMEOCTa3,
caMOpEeryJisiliusl, CaMOBOCIPOM3BECHUE, HACIEICTBEHHOCTb, M3MEHUYHUBOCTb, POCT U Pa3BUTHE),
ouonoruueckue teopuu (kaerouynas reopust T. [Isanna, M. Illnelinena, P. Bupxosa, xpomocomHast
teopus HacieacrBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o 1meHTpax MHOTO0OOpazus u
MPOMCXOXKACHUS KyJIbTYPHBIX PAcTEHHIT), 3aKOHBI (€MHOOO0pa3Hs MOTOMKOB IEPBOr0 MOKOJICHUS,
pacIlerIeHNsl, YUCTOThI TaMeT, He3aBUCUMOT0 HacienoBaHus ['. MeHens, roMoIoruueckux psjaoB
B HacsieACcTBeHHOU n3mMeHuuBocty H. 1. BaBunosa), npuHIUNIBI (KOMIIIEMEHTAPHOCTH);

BJI/ICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHMS, UCIOJIb3yeMbIX B OHOJIOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BbEKTOB (OMMCaHNe, U3MepeHue, HabIr01eHue, SKCIICPUMEHT);

yYMEHHE BBIJICNATH CYIIECTBEHHBbIC MPHU3HAKU: BHUPYCOB, KJIETOK IMPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCJe OakTepuid, rpubOB, pacTeHHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHHi, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PAacTEHUH, )KMBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX IPOIIECCOB: OOMEHa BelIeCTB (METa0O0IU3M), TIPEBPAIICHHUS dHEPTUH, OPOKCHHUS,
aBTOTPO(HOrO M TreTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Mei03a,
ramMeTorenesa, "MOpuoreHe3a, MocTIMOPHOHATIBHOTO Pa3BUTHS, PAa3MHOKEHUS, WHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, I€TEPO31Cca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YyCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPTraHOMAAMU KIETKH M UX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIMSIMH, MEXIY OpraHaMd U CHCTEMaMH OPraHOB Y
pPacTeHUM, KUBOTHBIX U YEJIOBEKA U UX (DYHKIUAMHU, MEXKy CUICTEMaMU OPTraHOB M UX (PYHKIUIMH,
MEXJly 3TarnaMyu 0OMEHa BEILECTB, ATallaMU KJIETOYHOI'O LIUKJIA U KU3HEHHBIX [[UKJIOB OPIaHU3MOB,
JTanamM SMOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM M (PEHOTUIIOM, (DEHOTUIIOM U (PaKTOpaMH Cpeibl
o0uTaHus;

YMEHHE BBISBIATH OTIMYUTENbHBIE MPHU3HAKU JKUBBIX CHCTEM, B TOM 4YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE MCII0JIb30BaTh COOTBETCTBYIOIME APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY IS OKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

yMEHHUE pelaTb OMOJIOTHYecKHe 3a/1a4M, BbIABIATh IPUUMHHO-CIICICTBEHHBIE CBA3U MEXKIY
UCCIIEyeMbIMU OMOJIOTMYECKUMHU IPOLIECCaMU UM SIBJICHMSIMM, J€J1aTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH JIA0OpPaTOpPHBIE M IMpaKTHYECKHE padoThl, COOJ0ATh IMpaBWila MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIBUTAaTh THUIOTE3bl, MPOBEPSITh HX IKCHEPUMEHTAIbHBIMU CpEICTBAMH,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh OJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4U€OHO-HMCCIIEOBATEIHCKOM paboTe MO OMOJIOTHH, SKOJOTHU U
MeIUIUHe, NPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4HbBIX OOINECTB, W MYyOJUYHO TMpPEICTaBIATh
MOJy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHUUSAX;

YMEHHUE OIICHWBATh STUUYECKUE ACHEKThl COBPEMEHHBIX MCCIIE0BaHUI B 00JaCTH OHOJIOTUH
¥ MEIMIMHBI (KJIOHUPOBaHUE, UICKYCCTBEHHOE OIJIOIOTBOPEHHE, HAIIPABICHHOE N3MEHEHUE TeHOMa
Y CO3/IaHNE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyAylIei nmpodeccuoHanbHON AESTETbHOCTU B
o0nact OMOJIOTHH, MEAULUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITBCKOTO XO3SCTBA, MUIIEBON
MIPOMBINIJIEHHOCTH, YIIyOJIATh MO3HABaTEeNbHBIM UHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH mpodeccun U MPOJOHKEHHE OMOJIOTHYECKOro oOpa3oBaHUS B OpPraHU3AIMIX
cpemHero mpohecCuoHaILHOTO U BBICIIETO 00pa30BaHUs.

[IpenmeTtHbIe pe3yabTaThl OCBOCHHUs yueOHOro npeamera «buosnorus» B 11 knacce NOIKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U POJH OHUOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUM COBPEMEHHOW €CTEeCTBEHHO-HAYYHOW KAapTHUHBI MHUpaA, B IO3HAHUU 3aKOHOB
OPUPOIBl M PEIICHHH HKOJOTHYECKUX MPOOJIEM YelOBEYeCTBa, a TAKXKE B PEIICHUH BOIPOCOB



paloHaIbHOIO MPUPOAOIOIB30BAHUSA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MPUPOJE,
OOIIEeCTBY, YEJIIOBEKY, O BKJAJEe POCCHHUCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTHH;

yYMEHHUE BJAJETh CHUCTEMOW OMOJIOTMYECKUX 3HAHHUM, KOTOpas BKJIIOYAECT OMpPEICNCHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMINX OHOJOTUYECKUX TEPMHUHOB U TOHATUH (BUI,
sKocuctema, Ouocdepa), Ouonormueckue teopuu (dBomronmMoHHas Teopus Y. [lapBuHa,
cuHTeTHueckas Teopusi sBomouuu), yueHus (A. H. CeseproBa — o myTsSX W HampaBICHUSIX
spomonnu, B.W. BepHajackoro — o 6uocdepe), 3akoHbl (reHeTrndeckoro paBoBecus Jx. Xapau u
B. BaiinGepra, 3apopasimeBoro cxoxactBa K. M. boapa), mpaBuna (munumyma HO. JIuGuxa,
HKOJIOTHYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. 'unbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAMU HAYYHOTO T[IO3HAHHUSA, HCIIOJIb3yEMbIMH B
OMOJIOTMYECKUX HCCJIECAOBAHUSIX JKUBBIX OOBEKTOB M SKOCHCTEM (ONMHCAHHUE, HW3MEPEHHE,
HaOJI0/IEHUE, SKCIEPUMEHT), CIIOCO0aMHU BBISBICHHS M OLIGHKH AHTPOIOI€HHBIX HM3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIE MPHU3HAKU: BHJIOB, OHOTE€OIEHO30B, HSKOCHUCTEM U
Oouocdepsl, CTaOMIU3UPYIOMIETO, JBMKYIIETO H  Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa,
AJTOMATPUYECKOT0 M CUMITIATPUYECKOT0 BUI000PA30BaHMsl, BIMSHUS ABIKYIIUX CHJI BOJIOLUHU Ha
reHo(OH]] TOMYJIALUN, HPUCIOCOOJICHHOCTH OpPraHW3MOB K cpele OOWTaHus, 4YepelOoBaHHUs
HAIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEKIY MPOIECCAMU IBOJIOINH, TBHKYITUMH CHIAMH
AHTPONOreHe3a, KOMIIOHEHTaMH Pa3JIMYHbIX YKOCHCTEM U MPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIHHBIC TPU3HAKH JKUBBIX CHCTEM, ITPUCTIOCOOICHHOCTh BHIOB K
cpene obOurtaHus, aOMOTUYECKUX U OHMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3Ei
OpPTaHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX H3MEHEHUN B YKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIUKY JUIS JIOKa3aTelbCTBA POJICTBA OPTaHW3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOMTAaHMs, €IMHCTBA YEIOBEUYECKHX pac, HEOOXOAMMOCTHU
COXPaHEHHUS MHOTOOOpa3Wsi BUJIOB W JKOCHCTEM KaK YCIOBHUS COCYIISCTBOBAHHS TMPUPOIBI U
YeII0BEUeCTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a1a49H, BBISBIISATh PUIMHHO-CIICICTBEHHBIC CBS3H MEXKILY
UCCIIETyeMbIMU OMOJOTHYECKUMH MPOLIECCAaMU U SIBJICHHUSIMH, JENIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHWH TIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JAOOpaTOpHbIE M TpaKTHUYecKue paboThl, cOOMIOAaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIBHBIMH CPEICTBAMU,
dbopMyIIpys [IeTh HCCIIST0BAHMS, aHATM3UPOBATH ITOJIYICHHBIE PE3YJIbTAThI U JICJIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Y4eOHO-HMCCIENIOBATENbCKOW paboTe Mo OHOJOTHHU, DKOJIOTUU H
MEJWIIMHE, TPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IYOJMYHO MPEICTABIATH
MOJTy4YeHHBIE PE3yNIbTAThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHUBATh THUIOTE3bl M TEOPUHU O TIPOMCXOXKICHUU JKW3HH, 4YEJIOBEKa W
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX TMPEJOTBPAIICHUS TJI00ATBHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyaymiel mpodeccrnoHalbHON NeaTeThbHOCTH B
o0nacTH OMOJIOTHH, DKOJIOTHH, MPUPOJIONIOIB30BAHMS, MEIUITMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CETBCKOTO XO3KCTBA, MHUINEBON MPOMBIIUIEHHOCTH, yIIyOJISTh IMO3HABATEIHHBIN
WHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOI0JDKEHHE
OMOJOTHYECKOTO0 O00pa3oBaHMsl B OpraHM3AIMSIX CpPeJHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHwUs.



TeMaTHyeckoe MIIAHMPOBAHUE

10 kacc
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buonorus knetku 0.5
4 XuUMHYecKasi OpraHUu3aIus KJICTKH 10
3) Crpoenvnie u GyHKINHU KICTKA 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; HacneHCTBeH}fas{ uHpopMaus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HacJIeICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 kiaace

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Boronus 1 €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U TOMYJISIUAN 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







