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IMOSICHUTEJIBHAS 3AITHCKA

IIporpamma 1o ydueOHOMY npeaMery "Bmomorus" (mamee - OHONOTHS) Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHIs pa3paboTaHa Ha ocHoBe dDenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHHIH B
Poccmiickoii @epepary, @TOC COO, KoHIemmnm npenoaaBaHisa ydeOHoro mpeameTa «BHOIOTHA» H OCHOBHBIX
TIOJIOKEHIIT (helepabHOIT pabodell IIporpaMMbl BOCIIHTAHIIS.

VuebHbIT npeameT «BHONOrHS» YriyOnéHHOTO ypoBHS m3ydeHns (10—11 Kmaccsl) sSBISeTCS OJHIM I3
KOMIIOHEHTOB TIpeIMeTHOI obmacTi «EcTeCTBeHHO-HaydHble IpeaMeThl». CoriacHo momoxeHmsM ®I'OC COO
npodIIbHEIE ydeOHBIE MpeIMEeTHI, H3yJaeMble Ha YTIyOJIEHHOM YpPOBHE, SBILIOTCS criocoboM auddepenimaim
00ydJeHHs Ha YpOBHE CpeJHEro o0mero oo6pa3oBaHIs I IPH3BaHbI 00€CHEYNTh IIPEEMCTBEHHOCTh MEXK,Ty OCHOBHBIM
o0mM, cpeJHIM OOIIIM, CPEIHHM NPOoGheCcCHOHAIBHBIM 1 BBICIIHNM 00pa30BaHHEM. B TO ke BpeMs KaKIbIl 13
3THX Y4YeOHBIX IIPEIMETOB [ODKEH OBITh OpHEHTHPOBAaH Ha NPHOPHTETHOE peIlleHHe o00pa30BaTelIbHbIX,
BOCIHTATEeIPHBIX U Pa3BHBAIONIIX 33jad, CBA3AaHHBIX C IpodopHeHTaIell 00yJaromuXcsl H CTHMYIHPOBAaHHEM
HHTepeca K KOHKPETHOII 00NacTH Hay4YHOTO 3HAHHS, CBS3aHHOTO C OHoONOTHell, MEJUITIHOI, SKOJIOTHEll,
TICHXOJIOTHEH, CIIOPTOM ITH BOSHHBIM [IE€TIOM.

IIporpamma mo ydeOHOMY mpeaMery "Buomorms" maér mpeAcTaBieHHE O NI H 3aJadaxX H3ydeHHS
ydeOHOrOo mpeamera «bHomorms» Ha YIIyOIEHHOM YpOBHE, OIpelelsieT o0s3aTelbHOe (MHBAapHAHTHOE)
IpeJMETHOE COJepiKaHIe, €ro CTPYKTypHpOBaHHE IIO pa3JielaM H TeMaM, pacHpeleleHHe II0 KiaccaM,
PEKOMEHJyeT IIOCIEJ0BaTeIbHOCTh H3YYEHHS Y4eOHOTO MaTepHaza C YYETOM  MEXIPEIMETHBIX I
BHYTPHIIPEIMETHBIX CBS3€ll, IOTHKH yIeOHOTO IpoIlecca, BO3PacTHBIX 0cOOeHHOCTell obyJaromxcs. B mporpamme
1o OHOJOTHH pealn30BaH IPHHIMII NIPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTHH Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHis, Oiarogapsi 4eMy IIPOCMaTpHBAeTCsl HAIPaBIEHHOCTh Ha IIOCTEYyIOIIee pa3BHTHE OHOIOIIIECKIX
3HAHHII, OpPHEHTHPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, 3KOIOTHYECKOrO
MBIIUIEHNS, TIPEACTABICHIII O 3J0POBOM 00pase JKI3HIL, Ha BOCHHTAHIE Oepe)XKHOTO OTHOLICHHS K OKpY)Karomieit
TIPHUPOJIHOI cpeie. B mporpaMMe 0o OHOJIOTHH Takke MOKa3aHBI BO3MOKHOCTH y4eOHOTO Ipeamera «BHOJIOTISI» B
peammsamun TpeboBammi ®I'OC COO K ITAHHPYEMBIM JIHYHOCTHBIM, METampeAMETHBIM H IIpPeIMETHBIM
pe3ynbTaTaM oOydeHHS H B (OPMHpPOBAHHH OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABAaTENBHOI J1€STETIBHOCTH
oOyJaronmIxcss II0 OCBOCHHIO COAEPXKAHHS OHOJOTHYEeCKOTo oO0pa3oBaHHS Ha YpOBHE CpeJHEro oOmiero
oOpa3oBaHISL.

VueOHbNT npegmeT «BHONOTHSA» Ha YpOBHE CpeJHEro oOmero oOpa3oBaHIS 3aBeplIacT OHOJIOIHYEcKOe
oOpa3zoBaHIe B IIKOJIE I OPHEHTHPOBAH Ha pacIINpeHHe U YIIyOleHHe 3HaHHMII 00yJaromixcs O XKHUBOI IpHpoJe,
OCHOBAaX MOJIEKY/ISIDHOI I KJIETOYHOIl OMOJIOrHH, 3MOPHOTOIMH M OHOJOTHH DPa3BHTHS, TEHETHKH, CEIEeKITHIL,
OHOTEXHOIIOTHH, SBOTIOLIOHHOTO YIeHHS H 3KOJIOTHIL

I3yuenne ydeGHOTO mpenMera «BHOIOTHA» Ha YIIYOICHHOM YpPOBHE OpPHEHTHPOBAHO HA IOJITOTOBKY
oOyJaronnxcs K IOCIEAYIOMEMY HOTydeHHIO OHOJIOIHYecKOTo 0Opa3oBaHUS B By3aX H OPTAaHH3AIISIX CPEIHETO
npodeccHOHaTBHOTO o0pa3oBaHNsA. OCHOBY €ro COJep:KaHHS COCTaBISeT CHCTeMa OHOJNOTHYeCKHX 3HAHHII,
TIOJTY9EHHBIX IIPH H3YdeHHH 00YJaroNIIMIICS COOTBETCTBYIONINX CHCTEMATHYECKHUX pa3/enoB OHOIOTHH Ha YPOBHE
OCHOBHOTO o00mero oOpasoBanms, B 10-11 Kiaccax 3TH 3HaHHS IIONYYaloT pa3BHTHE. TaK, pacIINPEHbl M
yITyOneHs! OHONOTHYECKHE 3HAHUS O PAcTeHHSX, XKHBOTHBIX, TpHOax, OaKTepHsIX, OpTraHI3Me dYelloBeKa, OOIINX
3aKOHOMEPHOCTSIX JKI3HH, [IONOTHHTEIBHO BKIIOYEHB! OHOJIOTHYECKHE CBEJCHIS IPHKIAJHOTO H IOHCKOBOTO
XapaKTepa, KOTOpble MOKHO HCIIONIb30BaTh KaK OPHEHTHPHI [UIS IIOCIEAYyIoImero Bbibopa mpodeccrm. Bo3moxHa
TakKe MHTETpamys OHOJOTHYECKIX 3HAHMII ¢ COOTBETCTBYIOIIIMI 3HAHISAMI, HOTYIeHHBIMH OOYJarOIIIMIICS TIPH
H3y9eHHH (DI3HKH, XM, Teorpadii I MaTeMaTHKIH.

CTpyKTypa IIporpaMMbl 10 ydeOHOMYy mpeamery "bBmomormg" oTpaxaeT CHCTEMHO-YPOBHEBBII N
SBOJIIOLHOHHBII IIOAXOABI K H3ydeHmto Omonormm. COIJIaCHO IM, H3YYalOTCS CBOIICTBA I 3aKOHOMEPHOCTH,
XapaKTepHbIE IS JKUBBIX CHCTEM Da3HOTO YPOBHS OpraHH3aIlH, 3BOJIOINI OPraHIMYECKOTO MHpa Ha 3emie,
COXpaHEeHHs OMOJIOTHYECKOTO pa3HOOOpas3ms IUTaHeThl. Tak, B 10 Kiacce H3y4alOTCsS OCHOBBI MOJEKY/ISPHON I
KJIETOYHOIl OMONOrmy, 3MOpHOJTOrMH U OHONOTHH pa3BHUTHS, T€HETHKH II CeJIeKII, OHOTEeXHOJIOTHH W
CHHTETHYECKOIl OHOJOTHH, aKTyamH3HPYIOTCS 3HaHHS oOOydJalommxcs Io OOTaHHKe, 30070THH, aHATOMHII,
¢u3nonormu gyenoseka. B 11 xiracce H3ydaroTcs 3BONIOIIOHHOE YI€HHE, OCHOBBI SKOJIOTHH H yaeHHe o 6uocdepe.

VueOHbIl npeamer «BHOJIOTHS MPH3BaH 00ECIIeYNTh OCBOSHIE 00YJArOIINMHUCS OHONOTHYECKHIX TEOPHIl I
3aKOHOB, Hjeil, IPHHINIIOB I IIPABILI, JIEKAIINX B OCHOBE COBPEMEHHOII €CTeCTBEHHO-HAyJIHOI KapTHHBI MIpa,
3HAHMII O CTPOEHHI, MHOTOOOpa3MiI I 0COOSHHOCTSAX KIETKH, OpTaHI3Ma, IIOMyJIINH, OHOIIeHO03a, SKOCHCTEMEL, O
BBIJAIONIUXCS HAayJYHBIX JOCTIDKEHISIX, COBPEMEHHBIX IICCIIEJOBAHISX B OIOJOTHI, IIPHKIAJHBIX acIleKTaX
Omnomormdgecknx 3HaHHIL. 19 pa3sBUTHA M TOAJEp)KAHIS HHTepeca OOydYarommxXcs K OHOJIOTHH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHala B COAEPIKAHHI IIPOTPAMMBI IO OHOIOTHH IIPEJyCMOTPEHO
3HAKOMCTBO C HCTOpPHell CTAHOBJIEHHS H Pa3BHTHS TOI IUIH MHOIl 00JIAaCTH OMOJIOrHH, BKTAJOM OTEYECTBEHHBIX I
3apyOeXKHBIX YIEHBIX B pEIIeHIe BaXKHEIIINX OHOIOIIMECKIX 1 SKOJIOTIECKIX IIPOOIeM.



Ilenp m3ydyeHns ydaeOHoOro mpeamera «bBHOIOTHS» Ha YIIyOJEHHOM YPOBHE — OBJAJEHHE OOYJarOIINMICS
3HAHIIMH O CTPYKTYpPHO-()YHKIINOHAIBHOI OpraHH3aIlI JKIIBBIX CHCTEM pa3HOrO paHTa M MpHOOpeTeHIe YMeHI
HCIIONh30BaTh O3TH 3HAHHA B (OpPMHpOBaHIN MHTepeca K ONPeAeNEHHOI o001acTH IpodeccHoHaIbHOM
JIeSATeIbHOCTH, CBS3aHHOI ¢ OHOJOrHell, NI K BRIOOPY y4eOHOTO 3aBeJeHHS I MPOJOJDKEHIS OHOIOTIYEeCKOro
00pa3oBaHIIS.

JlocTIDKeHIe Iel H3ydeHHs ydeOHoro mpeamera «bHONOTHS» Ha YIIyOnEHHOM YpOBHE 0OecledHnBaeTCs
PpelIeHIeM CIEeAYIONIX 3a1a:

OCBOEHIIE OOYJAIOIIIMIICS CHCTEMBI OHOJIOTHYECKHX 3HAHIIL: 00 OCHOBHBIX OHOIOTHMYECKIX TEOPISX,
KOHIIENINISX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H IIpaBIUIaX, COCTABJIIOIINX COBPEMEHHYIO €CTeCTBEHHO-
Hay4HYI0 KapTHHY MHpa; O CTPOSHHH, MHOTOOOpa3HI H 0COOSHHOCTAX OHOJOTHYECKIX CHCTEM (KIeTKa, OpTaHH3M,
TIOMyJISIIIS, BHA, OHOreoneHo3, Omocdepa); 0 BBHIZAIONINXCS OTKPHITHAX H COBPEMEHHBIX HCCIICHOBAHHIAX B
OIIOIOT M,

O3HAKOMIIEHIIE OOYJAIONIIXCS C METOJaMH IIO3HAHUS JKIBOI IIPHPO/BI: IICCIIEI0BAaTEIECKIMI METOJaMI
OHOIOrMIecKIX HayK (MOJEKYISPHON M KJICTOYHOI OHOJOTHH, 3MOPHONIOrHH M OHONOTHH pa3BHTHS, T€HETHKH U
CEJIEKITNI, OHOTEXHOMOT I I CHHTETHYIECKOIT OHOJIOTIHI, ITaJIEOHTOJIOTHI, SKOJIOTHII); METOJaMI CaMOCTOSTEIHHOTO
TIPOBEJeHN OHOJIOTHYECKIX HCCIEAOBaHMII B JaOOpaTOpHI 1 B IpHpoIe (HaOmIoAeHIe, H3MepeHIe, SKCIIEPHMEHT,
MOZEIIIPOBaHHE );

OBIIAJICHIE OOYYAOMINMICS YMEHISIMHI: CaMOCTOSTENbHO HAaXO/HTh, AaHAMI3HPOBATh H HCIOJIb30BaTh
OIOIIOTIYeCKy 0 HH(OPMAIIHIO; IIOIB30BAaThC OHMOJOTHYECKON TEPMMHOIOTHE I CHMBOIIIKOIL, yCTaHaBIHIBAaTh
CBSI3b MEX]Iy pa3BHTHEM OHOJIOTHI U COIIATBHO-3KOHOMHYIECKIMH I SKOJIOTHYECKHIMIH IIPOoOIeMaMIl 4eJI0BEUeCTBA;
OIIEHIIBaTh IOCIECTBHS CBOEH JEeATEIPHOCTH II0 OTHOIIEHIIO K OKpYXKaIoIIeil MPIPOIHOIl cpefie, COOCTBEHHOMY
3I0POBBIO I 3[J0POBbIO OKPYIKAIOIINX JIOEil; 000CHOBBIBATh U COONIOATh MEPHI MPODILIAKTHKI IMH(PEKITHOHHBIX
3a0oeBaHMIl, IpaBIUIa IOBEACHIS B IIpHpojae 1 obecnedeHns 0e30MMacHOCTH COOCTBEHHOII KI3HEISATEIbHOCTH B
Ype3BhIYAIHBIX CHTYAIULIX IPHPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE HaydJHBIC
OTKPBITHS B 00JIaCTH OHOJIOTHI;

pa3BHTHE Y OOYJaIONIIXCS HHTEUIEKTYaTbHBIX H TBOPUYECKHX CIIOCOOHOCTEHl B IIpollecce 3HAKOMCTBA C
BBIJAIONIUMIICS OTKPBITHSAMH H COBPEMEHHBIMH HCCISJOBAHISMI B OHOJIOTHIH, pellaeMbIMHI €0 IpoOIeMaMI,
METOONIOrHell OIOJIOrIeCKOTO IICCIIEIOBAHIIS, IIPOBEIEHIS SKCIEPHMEHTANBHBIX IICCIIEOBAHINI, pPEIIeHIIs
O1I0IOT e CKIX 3a/1a4, MOJIEIMPOBAHIIL OMOJOTMYECKIX 00BEKTOB 1 IIPOIECCOB;

BOCIIITAHHE Yy OOYYaIOIIMXCS LEHHOCTHOTO OTHOIIEHHS K JKHBOI IIPHpOJE B IIEJIOM H K OTJSIbHBIM €&
00BEKTaM H SIBJICHHAM; (OPMIPOBAHIE KOJOTIIECKOI, T€HETHUECKOI TPaMOTHOCTH, OOIIEl KyIbTYphl IIOBEICHIIT
B IIPHPO/Ie; HHTETPAIHI €CTECTBEHHO-HayIHbIX 3HAHIIL;

nproOpeTeHne 00YJarONIIMIICS KOMIIETEHTHOCTH B PallHOHATBHOM IIPHPOJIONONB30BaHIN (COOMIOaeHIEe
TIPaBIUT TIOBEACHHS B IIPHPOJE, OXPaHBl BHIOB, 3KOCHCTEM, OHOC(EphI), COXpaHEHHH COOCTBEHHOTO 3I0POBBS U
3/I0pOBBSl OKPYXKAIOIINX IHojell (coOmromeHns Mep IpoIUIakTHKH 3a0oieBaHIN, oOecmedeHHe 0e301IacHOCTII
JKH3HENEATEIPHOCTH B Upe3BBIYAIHBIX CHTyaIlIIX IPHPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
HICIIONB30BAHIS OHONOTIYIECKIIX 3HAHMIT I YMEHHI B TIOBCEIHEBHOM JKI3HIIL,

CO3JaHHe YCIOBHII JUI1 OCO3HAaHHOIO BBIOOpa OOYJArONUIMICS HHANBIIYaJdbHOII 00pa30BaTeIbHOI
TPaeKTOPHH, CIIOCOOCTBYIOMIEI ITOCTEAYIOMEMY IIPO(eCcCHOHAIPHOMY CaMOOIIPEIEIEHII0, B COOTBETCTBHI C
HH/IIBHIYaJIbHBIMI HHT€pECaMH 1 IIOTPeOHOCTSMH pEeTHOHa.

OOmee 4HCIO YacoB, OTBEJCHHBIX Ha M3YYeHHE OHOJIOTHHI Ha YIIIYOJSHHOM YPOBHE CpEIHEro OOIIero
oOpa3oBanus, coctaBnsgeT 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hegemo), B 11 xmacce — 102 gaca (3 gaca B
HeIE).

OT0Op OpraHM3AINIOHHBIX ()OPM, METOIOB I CPEICTB OOyUeHIS OHOJOTHH OCYIIECTBIAETCA C YIETOM
criennQIKII €To COoepKAHIS I HaIpaBISHHOCTH Ha MPOJODKEHIIE OIOIOrYeCKOro 00pa30BaHIIS B OPTaHI3AIIIIX
CpeaHero mpogheCCHOHAIBHOTO H BBICIIET0 00pa30BaHIIs.

O0s3aTeIbHBIM YCIOBHEM IIPH OOyYeHHH OHOJOTHMH Ha YIIYONEHHOM YpOBHE SBISICTCS IIPOBEICHIIE
mabopaTOPHBIX H TPAaKTHYeCKHX padoT. Takke ydacTHe OOYYAIONIXCS B BBIIONHEHHH IIPOESKTHBIX H Y4eOHO-
HCCIIeI0BAaTEIbCKIX paboT, TeMaTHKa KOTOPBIX OIpPEAeNseTCs YIHTeIeM Ha OCHOBE HMMEIOIIMXCS MaTepHallbHO-
TEXHIYIECKHIX PECYPCOB I MECTHBIX IIPHPOIHBIX YCIOBHIL



COJIEP.KAHHUE OBYUYEHHSA
10 KJIACC

Copep)kaHle TIPOTPaMMBI, BBIJENICHHOE K)PClEOM, He BXOANUT B IIPOBEPKY TOCYAApCTBEHHOI HTOTOBOI
atrectamm (I'TIA).

Tema 1. bHojiorusi Kak HayKa

CoBpeMeHHas OHONOTHSA — KOMIUIEKCHas Hayka. KpaTkas mcTopus pasBuTHs Ononorum. Bromormdeckie
HayKH H H3ydaeMble HMH Ipodnemsl. OyHJaMeHTalIbHble, IPHKIAJHBIE H IIONCKOBBIE HaydYHbIE ICCIEIOBAaHHS B
OHOMOTHII

3HaueHne OHoioruu B (H)OPMHIPOBAHHI COBPEMEHHOI €CTeCTBEHHO-Hay49HOIH KapTHHBI Mupa. IIpodecc,
CBS3aHHBIe ¢ Omonorueil. 3HadeHNe OHONOTHH B IPAKTHIECKON JESTEIBHOCTH YelOoBeKa: MEIHITHHE, CEIbCKOM
XO0351ICTBe, IPOMBIILUIEHHOCTH, OXPaHe TIPHPOJIBL.

JdeMoHCTpAanHHA

TTopTpeTsr: Apuctotenb, Teodpact, K. JIunneii, XK. b. Jlamapk, U. Japsun, V. Iapseii, I'. Menzaens, B. I1.
Bepnuaxckuii, I1. IT. ITasnos, . I1. Meunnkos, H. I1. Basunos, H. B. TimodeeB-Pecosckmii, [Ix. Yorcon, @. Kpixk,
J. K. benses.

TaGmmp!l 1 cxeMbl: «CBS3b OHOJIOTHH ¢ APYTHMH HayKaMiD, «CHcTeMa OHOJIOTHYECKIX HayK».

Tema 2. 7KuBble CHCTeMbI H HX H3yUeHHe

JKuBble CHCTEMBI KakK IpeAMeT I3ydeHns Omoiormi. CBOIICTBA JKHBBIX CHCTEM: €JIHCTBO XIMITJECKOTO
cocTaBa, JHCKPETHOCTh M  IENOCTHOCTb, CJIOXHOCTH H  YIOPSJOYEHHOCTh CTPYKTYPBI, OTKDPBITOCTS,
CaMOOpPTaHH3aINHs, CAMOBOCIIPOI3BEICHIE, pa3ipaKIIMOCTh, H3MEHIHBOCTD, POCT H pa3BUTHE.

VpOBHH OpTaHH3AIlHH JKHUBBIX CHCTEM: MOJEKYISPHBII, KISTOYHBIN, TKAHEBBI, OpTaHI3MEHHBII,
TIOTIY/ISAIIIIOHHO-BIIOBOI, 3KOCICTEMHBIN (O1oreoneHoTdecKIni), onochepHspri. IIpomecchl, MPONCXO/AIIe B
JKHBBIX cHcTeMaxX. OCHOBHBIE IIPH3HAKH KHBOro. JKiI3Hb Kak (opma cyniecTBoBaHms Matepuil. Hayku, n3ydarontie
JKHBBIE CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHH3aIlIL.

I3yuenne »HBBIX cucteM. Meroas! Omomormdeckoil Haykn. HaOmojeHne, m3MepeHHe, SKCIIEpHMEHT,
cHCTeMaTH3al s, MeTaaHa 3. IIOHITHe O 3aBIICHMOII II HE3aBHCHMOIT IepeMeHHOi1. ITaHIpoBaHIe 3KCIepHMEHTa.
IlocTaHOBKa I IpoBepka rImmoTe3. HyneBas rumore3a. IIoHATHe BBIOOPKH 1 €€ JOCTOBEPHOCTh. Pa3bpoc B
Ononormyeckux JaHHBIX. OIIeHKa JOCTOBEPHOCTH IIONYYEHHBIX Pe3yNIbTaToB. IIpHYHNHBI HCKa’KeHHS pe3yIbTaToB
JKcHepuMeHTa. [IoHITHe CTaTHCTHYECKOTO TecTa.

JdeMoHCTpanHH

Tabmmpl 1 cxembl: «OCHOBHBIE IIPH3HAKH JKI3HIY), «BHOJOTHYEcKHe CHCTeMBI», «CBOICTBA JKHBOI
MaTepum», «YpPOBHH OpPraHM3aLI JKHBOH IpHPoAbI», «CTpoeHHe JKIBOTHOH KIETKH», «TKaHH >KHBOTHBIXY,
«CHCTEMBI OpPraHOB YeJOBEUECKOTO OpraHm3May, «buoreoneHos», «buochepa», «MeTomsl H3ydeHHS KHBOI
TIPHPOIBI.

ObopynoBaHue: 1ad0paTOpHOE 000PYAOBAHIIE VIS IIPOBEACHII HaOIIOAESHIIT, H3MEepeHIiT, SKCIIe PHMEHTOB.

IIpakTHyeckasi padora «lIcrIoIp30BaHIEe pa3THIHBIX METOIO0B IIPH H3YJEHHH JKIBBIX CHCTEM.

Tema 3. BHoI0rHsl KJIeTKH

KireTka — cTpyKTypHO-(YHKITIOHAIbHAs €MHHIIA KIBOro. IIcTopus oTKphITHSA KieTKi. PaboTsr P. I'yka, A.
JleBenryka. Kierounas teopus (T. IlIBanH, M. IllneiineH, P. BupxoB). OCHOBHBIE IIOJIOJKEHIS COBpPEMEHHOI
KIIETOYHOI TEOPHIL

MeToxbl MOJIEKYISPHOII I KIETOYHON OHOJOrHMH: MHKPOCKOIIIS, XpoMaTorpadus, smektpodopes, MeToxn
MeUeHBIX aTOMOB, A depeHInaTbHoe IeHTpHU(YTIPOBaHIe, KYIbTHBIPOBAHUE KICTOK. Z3y4eHle (ukcupoeaHHuix
K1emoK. DIeKTPOHHAs MHKPOCKOIII. KOHpOKATbHAA MUKPOCKONUA. BumaneHoe (npusicusHeHHoe) u3zydeHue
K1emox.

JeMoHCTpanHH

Tloptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiigen, P. Bupxos, K. M. Bap.

TabGmmpl 1 cxeMbl: «CBETOBOII MHKPOCKOI», «DIEKTPOHHBII MHKPOCKOI», «lIcTOopHs pa3BHTHS METOIOB
MHKPOCKOITHID».

OO0opynoBaHHe: CBETOBOI MHKDPOCKOI, MHKpOIIpeIapaThl PAacTHTENbHBIX, JKHBOTHBIX H OaKTepHaTbHBIX
KIIETOK.

IpakTHyeckass padora «II3ydeHHe METOJOB KIETOYHOH Omonornu (Xpomatorpadius, 31eKTpodopes,
nuddepeHmaabHoe neHTpudyTHpoBanite, ITLP)».

Tema 4. XuMuUecKasi OpraHu3anus KIeTKH

XuMigecKnil cocTaB KIeTKH. Makpo-, MHKpO- H yIbTpaMHKPO3JIeMeHTH. Boma H e€ polb Kak
pacTBOpHTENS, peareHTa, ydacTHe B CTPYKTYPHPOBAaHHH KIETKH, TeIUIoperynsunn. MIiHepalbHble BellecTBa
KJITKH, HX OHoJIOTHYeCKas poib. POIb KaTHOHOB I aHHOHOB B KJIETKE.



OpraHndgecKne BelecTBa KISTKH. BHOIOTHYecKHe MOMIMephl. Belkn. AMHIHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTypbl OelKoBOHl MojeKynbl. IlepBHdHas CTpyKTypa Oenka, HENTH]HAS CBS3b. BTOpHYHas, TpeTHYHad,
YeTBepTHUHAS CTPYKTYpsl. JeHarypamma. CBoiictBa OemkoB. Knaccndukamms OenkoB. Bromormdeckie (yHKIN
0enKoB. IIpuoHsl.

VrieBogsl. MoHOCaXapHabl, AHCAaXapHIbl, OJITOCaXapHuabl H IHoimicaXxapuiapl. OONNIl IUTaH CTPOSHHSI H
(bI3HKO-XIMITYECKIE CBOIICTBA YIJIEBOI0B. bromormdeckiie (pyHKINN YTIeBOIOB.

Jmmuper.  T'mgpodmmbHo-rnapodobHble  cBoiicTBa.  Kiaccubukaimid — JHIIIOB. T pHIIIHIIEPILIEL,
(b ochommabr, BOCKH, cTeponabl. bronormaeckue yskmmm ammgoB. O0mme cBoiicTBa OHOTIOTHYECKIX MeMOpaH
— TeKY4JeCTh, CIOCOOHOCTH K CaMO3aMbIKaHHIO, IOy IPOHHIIAEMOCTb.

Hyxnennoseie xuciorsl. JJHK n PHK. Crpoenne HyKIeHHOBBIX KuciIoT. Hykneormasl. ITpuipim
KoMmIuieMeHTapHOocTH. IlpaBmio Yapradda. Crpykrypa JHK — gBoiiHas cmupans. MecTOHaXOXAeHHE U
ononormyeckue ¢ynxmm JHK. Bugst PHK. @yukinn PHK B kietke.

Ctpoenne monekynsl AT®. Makposprideckue cBs3n B Monekyne AT®. bronormdeckue ¢ynkmmm ATO.
BoCCTaHOBICHHBIE TIEPEHOCUNKH, HX GYHKI B KIeTKe. Jpyeue Hykaeosuompugpocgpamer (HITD).
Cexsennposanue JTHK. Memoowr ceHomuku, MpaHcKpunmomuxi,, Rpomeomuxi.

CTpyKTypHas Omoiorus: OHoxmMmideckue H OHoGbH3MYeCKHe HCCIeJOBaHHSI COCTaBa I IPOCTPaHCTBEHHOI
CTPYKTYPHI OHOMOJIEKYT1. Mooenupogariie cCmpykmypsl u GyHKyull 61omMonexyn u ux xomniexcos. KomnoromepHsiii
OU3AlIH U Op2aHUYEeCKULl CLUHINe3 OUOMONEKY U UX HENPUDOOHBIX AHAN0208.

JeMoHCTpAanHH

TloptpeTtsr: JI. ITomnr, Tx. Yotcon, ®@. Kpuk, M. Vunxusc, P. ®pankinus, @. Canrrep, C. [Ipysunep.

HuarpamMsl: «PacIipefiefieHIle XHMHYECKHX JJIeMEHTOB B HEXHBON mpupope», «PacmpeqeieHie
XHMHYECKHIX 3JIEMEHTOB B JKHBOI IIPHPOJIEY.

Tabmmpr 1 cxemsl: «IlepHofmdeckas TadIHIa XHMHIYIECKHX 371eMEHTOBY», «CTpOEHHE MOIEKYIBI BOJBIN,
«BemectBa B cocTaBe OpraHH3MOBY», «CTpoeHHe MOJIEKyIbl Oenka», «CTPYKTyphl O€IKOBOI MOJEKYIBI»,
«CTpoeHHe MONEKyl YIIeBOJIOB», «CTpoeHHe MOJIEKyn ITHIIIOB», «HyKIeHHOBbIE KHCIOTHI», «CTpoeHne
MoneKyiIsl ATD».

O0opyaoBaHIEe: XIMIYECKas Iocyga 1 000pyaoBaHIE.

JIabopaTopHasi padoTa «OOHapyKeHIEe OSIIKOB ¢ IIOMOIIBI0 KaUeCTBEHHBIX pPEeaKITHily.

JladopaTopHasi padora «llccnefoBaHIe HYKIEHHOBBIX KICJIOT, BBIIEIEHHBIX H3 KIETOK DPa3THUHBIX
OpTaHH3MOBY.

Tema S. CTpoeHHe 1 (YHKIHH KJIeTKH

THIBI KIETOK: SyKapHOTHYecKass H IpokapHoTmdeckas. CTpyKTypHO-(pYHKIHOHAJIbHBIE 00pa30BaHIS
KIIETKIL

CTpoeHne NIpoKapHOTHYecKON KieTkn. KierouHas cTeHKa Oakrtepmil m apxeil. OCOOEHHOCTH CTpOEHIS
reTepoTpodHOII I aBTOTPO(HHOI IPOKAPHOTHIECKIX KIeTOK. MecTo 1 polb IPOKapHOT B OHOLEHO3aX.

CtpoeHne n (YHKITHOHHPOBAHHE 3yKapHOTHUYecKoll KieTku. Ilnasmarmdeckas mMeMOpaHa (ILTazManeMMa).
CTpyKTypa IUTa3MaTHYecKoll MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUTa3MaTHUECKYI0 MeMOpaHy: I1acCHBHBIII
(muddy3nsa, obneru€nHas mupdys3msg), akTHBHBNI (IIEPBHYHBII U BTOPHYHBII AKTHBHBII TPaHCIOPT).
ITomympoHimiaeMocTs MeMOpaHbl. PaboTa HaTpmil-KalneBOro Hacoca. DHAOINTO3: IMMHOIMTO3, (aroIros.
Sx3omnTo3. Kinetounas creHka. CTpyKTypa 1 (pYHKIIH KJIETOYHOI CTEHKI pacTeHI, TpHOOB.

IMuronnasma. Iurozoms. IlurockenmeT. J[BHKEHHe ITOILUIa3Mbl. OpraHOMIbl KIeTKH. OmHOMeMOpaHHbBIE
OpraHoMABl KJIEeTKH: 3HAoIuIa3MaTirdeckas cetp (DIIC), anmapaT I'oib ki, JH30COMBI, HX CTPOSHHE H (DYHKIIHIL
B3anMoCBS3p OJHOMEMOpAHHBIX OpraHOHIOB KIeTKH. CTpoeHHe TIpaHyISIPHOTO peTHKyIyMa. Mexanusm
Hanpaenerus 6erxkoe ¢ IIIC. CuHTe3 pacTBOPHMBIX OenkoB. CHHTe3 KIETOYHBIX MeMOpaH. I'mamkimi
(arpaHYNSpHBII) >HAOIUIa3MaTHdecKml peTnkynyM. CekperopHas (yHkims ammapata Iompmxi. Moougukayua
oenxoe e annapame I'oneoocu. Copmupoexa 6enxoe e annapame I'ons04cu. TpaHCIIOPT BeIECTB B KIeTKe. Bakyom
pacTHTEeIbHBIX KIeTok. KieTouwsii cok. Typrop.

IlonyaBTOHOMHBIE OpPTaHOHAB! KIETKH: MHTOXOHIPHH, IUIACTHABL [IpolicxodicOeHue MUMOXOHOpUll U
naacmuo. Cumouoeeres (K.C. Mepeosckoeckuti, JI. Mapeynuc). CtpoeHne n (QYHKIIIH MHTOXOHIPHIT M IUTACTHI.
IlepBHdHBIE, BTOPHYHBIE H CJIOXKHBIE IUTACTHAB! (DOTOCHHTE3HPYIOMINX 3YKapHOT. XJIOPOILIACTHI, XPOMOILTACTHI,
JIeTKOILIACTHI BBICIIIX PaCTEHIHIL.

HemeMOpaHHBIe OpraHOHIBI KIeTKH CTpoeHHe H (yHKIII HeMeMOpPaHHBIX OPTraHOHI0B KISTKI. PHOOCOMBI.
Ilpomesicymounvie uramenmsi. MHUKpoGUIaAMEHTBL. AKMUHOGble MUKPODUIAMeHMbl. MBIIedHble KISTKIL
AKmuHoevie KOMNOHeHMbl HembllieyHbIX Kiemok. Mukporpyboukn. Kierounsiii neHTp. CTpoeHHe H JBIDKEHIE
KIYTHKOB M pecHHmYeK. MUKpOTpyOOUYKH  HHTOILIa3Mbl. IleHTpHONb. bBerku,  accoyuupoearHsle C
MukpogunameHmamu u Mukpompyoouxamu. MomopHuvie 6enxu.



Snpo. Obonouka sapa, XpOMaTHH, KapHoIlIa3Ma, SAPBIIIKH, IX cTpoeHne I (GyHKInm. SaepHbIi OeIKOBbIT
Matpukc. IIpocTpaHCTBEHHOE PACIIONIOKEHIE XPOMOCOM B HHTepdasHOM siipe. SVXpoMamum 1 2emepoxpomMamuH.
Benki XxpoMaTHHA — THCTOHBL. JUHAMUKA A0ePHOll 000104KU 8 MUumo3se. A0epHsiit mpaHcnopm.

Kierounsie BkmrodeHns. CpaBHHTENbHAs XapaKTePHCTHKa KIETOK 3YKapHOT (pacTHTENIbHOI, >KHBOTHOIL,
TpUOHOIT).

JdeMoHCTpADHHA

TToptpetsr: K.C. Mepexkopckii, JI. Maprymic.

Tabmms! 1 cxeMbl: «CTpoeHNe >YKapHOTHYECKOIl KIeTKH», «CTpoeHHe KIBOTHOI KIeTKI», «CTpoeHIe
PacTHTETBHOII KIeTKI», «CTpOoeHIe MUTOXOHAPHINY, «SI1poy, «CTpoeHIe IPOKapHOTHIECKOI KIETKII».

OOopymoBaHHE: CBETOBOII ~ MHKDPOCKON, MHKDOIPEIapaThl  PAaCTHTENBHBIX, JKHBOTHBIX  KIETOK,
MHKpOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

JladopaTopHas padoTa «II3ydeHie CTpOSHHS KIETOK pPa3IHIHBIX OPTaHI3MOBY.

IIpakTHvecKass padora «I3ydeHie CBOIICTB KJI€TOYHOI MeMOpaHbI».

JIadopaTopHas padoTa «lIccreoBaHIe ITa3MOJII3a 1 JeIIa3MOIII3a B PACTHTEIBHBIX KIETKAX».

IIpakTH4eckasi padora «II3ydeHne JBIIKSHIS LU TOILIa3Mbl B PaCTHTEIbHBIX KIETKaX».

Tema 6. O0MeH BellleCTB H NpeBpallleHHe JHEPrHH B KJIeTKe

AccuMuaIusg H JHCCHMIUISINS — JIBE CTOPOHBI MeTabomm3Ma. THIIEI oOMeHa BeIIeCTB: aBTOTPO(HEBII 1
reTepoTpodHBIl. YdacTHe KHCIOpoAa B OOMEHHBIX IIpoleccaX. JHepreTHdecKoe ofecliedeHHne KISTKIH:
npeppameHnie AT® B oOMeHHBIX IporieccaX. PepMEHTATHBHBII XapaKTep peakIil KIETOYHOTo MeTabomi3Ma.
@DepMeHTHI, HX CTpOEHNe, CBOIiCTBa M MexXaHm3M jelictBusa. Kodepmentsi. Ormrans ¢epMeHTOB OT
HEOpTaHHYeCKIX  KaTalH3aTOpOB. bBeNKH-aKTHBAaTOpsl M OENKH-HHTHOHTOPEL.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTaTHBHBIX pEaKINIil OT pa3IIYHbIX (PaKTOPOB.

IlepBHYHBII CHHTE3 OPTAaHHYECKHX BeIecTB B KiIeTKe. DOTOCHHTE3. AHOKCU2eHHbIl U OKCU2eHHbIIl
gomocunmes 'y oaxmepuii. Cgemocoouparoujie nueMeHmMel U NUSMEHMbl PEaKyUOHHO20 YeHmpa. Poib
XJIOPOILTAaCTOB B Ipolecce ¢oTocuHTe3a. CBeToBas H TeMHoBas (a3bl. @omoodvixanue, Csz, Cs u CAM-munvi
gomocunmesa. IIpomyKTHBHOCTh (HOTOCHHTe3a. BImsHIE pa3mIYHBIX (PaKTOpOB Ha CKOPOCTH (hOTOCHHTE3a.
3HaueHne GoTrocHHTE3A.

XeMOCHHTEe3. PazHoobpasue OpraHH3MOB-X€EMOCHHTETHKOB! HUTpHGHITHPYIOIIHE OakTepm,
JKene300aKTepH, cepodaKTepHIl, BOZOPOIHbIe OaKTepiIl. 3HaYeHIIe XeMOCHHTE3a.

AHa’poOHBIe opraHm3Mbl. Bumsl OpoxeHns. IIpogykTsl OpoKeHHS H HX HCIIONb30BAaHHIE YEIOBEKOM.
AHa’po0HBIE MIKPOOPTraHH3MbI KaK 00BhEeKTBI OHOTEXHOIOTHII I BO30YmITeN I O0Ie3He 1.

A>poOHBIE OpTaHH3MBL. JTambl 3HEPreTHYecKoro oOMeHa. IIOATOTOBHTENBHBIT 3Tam. [ IHKOIH3 —
OECKHCIIOPOJHOE PACIIETIIIEHIE TIIFOKO3BL.

Buonormdgeckoe OKHCIEHHE, I KIETOYHOE JbIXaHHe. POIb MHTOXOHAPHII B IpolleccaxX OHOIOTHIeCKOro
okucnenns. I{uxmmdeckne peaxmm. OxucmiTensHoe (ocdopiiinpoBanne. JHepeus MeMOPAHHO20 2padueHma
npomonoe. Curnmes AT®: paboma npomounHoli ATD-cunmassl. IIpenMyIIecTBa a3poOHOT0 IIyTH 0OMEHa BEILECTB
Tepe aHa3poOHBIM. D (P EKTHBHOCTD SHEPTETITIECKOTO OOMEHa.

JeMoHCTpAanHHA

TToptpetsr: JIx. Ilpuctmi, K. A. Timupsses, C. H. Bunorpanckmi, B. A. Durensrapar, I1. Mutgemnr, I'. A.
3aBap3HH.

Tabmmper 1 cxeMmsl: «@DOTOCHHTE3», «DHepreTHUYecKmil oOMeH», «bnocuHTe3 Oemka», «CTpoeHue
tbepMeHTay, «XEeMOCHHTE3Y.

OO0opynoBaHHe: CBETOBOII MHKDPOCKOI, 0OOpYJOBaHIE IS IIPUTOTOBICHHS IIOCTOSHHBIX H BPEeMEHHBIX
MHKpOIIpENapaToB.

JladopaTopHasi padora «II3ydeHIe KaTaAIHTHIECKON aKTHBHOCTH (DepMEHTOB (Ha IIpIMepe aMIUIa3bl I
KaTanas3bl)».

JladopaTopHass padora «II3ydueHne (epMEHTaTHBHOTO pacIIEIUICHHS IIepOKCHJIa BogopoAa B
PACTHTEIBHBIX H KHBOTHBIX KIETKAX».

JladopaTopHasi padoTa «CpaBHeHIe IPOIeccOB (DOTOCHHTE3a H XEMOCHHTE3a.

JIabopaTopHasi padoTa «CpaBHEHIE IIPOLECCOB OPOKEHIS 1 ABIXaHILTY.

Tema 7. HacieacTBeHHAs HHpOPMAIHS H peaiH3aNus eé B KIeTKe

Peaximmi MaTpHYHOTO CHHTe3a. IIpHHITIND KOMIUIEMEHTApHOCTH B pEaKIISIX MATPHYIHOTO CHHTE3a.
Peammanus HacleqcTBeHHOI mH(opmamnm. ['eHeTHdecKmil KOJ, €ro CBOICTBA. TpPAaHCKPHIIS — MaTPHYHBIIT
cuare3 PHK. IIpuHIMIBI TpPaHCKPHINIHH: KOMIUIEMEHTApPHOCTh, AaHTHIIAPAJUIEIbHOCTh, ACHMMETPHIHOCTb.
Cospegariie mampuinvix PHK e sykapuomuyeckoii xiemke. Hexooupyroujue PHK.

Tpancnamus u e€ 3tambl. Ydacte TpaHcnopTHeIX PHK B O6nocnHTese Oenka. YcmoBns OHOCHHTe3a Oelka.
KompoBaHne aMIHOKHCIOT. Poib pnbocoM B OHOCHHTE3e Oenka.



CoepemenHvle npeocmagnexus o cmpoeHuu e2exog. OpraHH3aIsl Te€HOMa y MPOKApHOT H 3yKapHOT.
Perymsmis akTHBHOCTH T'€HOB Y IIpoKapHoT. I'nmote3a onepona (. XKako0, K. MaHo). MoaexyiapHsie MexaHusmul
IKCnpeccul 2eHoe y svkapuom. Pons xpomamuna e pe2yiayuu padomst 2eHoe. Perynsiins 0OMEeHHBIX IIPOIIECCOB B
kieTke. KileTOUHBII roMeocTas.

Bupycs! — HeKIeToUHbIe (hOPMBI JKII3HI I 00JIraTHbIe Tapa3uThl. CTPOeHHe MPOCTHIX 1 CIOKHBIX BHPYCOB,
peTpoBupycoB, OakTepnodaroB. JKusHenHwili yuxn JHK-codeporcaujux eupycoe, PHK-coldepacaujux eupycoe,
b6axmepuogpazoe. OGpamHas MpaHcKpunyls, peeepmasd, UHMepasd.

BupycHsle 3a001eBaHIII YelloBeKa, KIIBOTHBIX, pacTeHiii. CITIIT, COVID-19, colyraibHble I MEIUITIHCKIIE
TIPOOIEMBI.

BuouHgopmamura: unmezpayua u aiaius oonsuiux maccugog («bigdata») cmpykmypHuix 6u0I02UYECKUX
oaHHelx. HanomexwHonocuu ¢ ouono2uu u meouyure. Ilpocpammupyemsie gyHxyuu oerxoe. Cnocodsl 0ocmagxu
Jaexapcme.

JdeMoHCTpanHH

TToptpetsr: H. K. Komb1ioB, . I1. IIBaHOBCKIIII.

Tabmmb! 1 cxeMbl: «brocnHTe3 6enkay, «I eHeTIYeCKII Koy, «Bupych», «bakTeprnodari.

IIpakTHueckasi padora «Co3aHIe MOJIEIH BHPYCay.

Tema 8. ZKu3HeHHBIH UK KIeTKH

Knerounsni IuKi, ero mepnoas! n perymamus. IHTepdasa m Muro3. OcCOOEHHOCTH HPOIECCOB,
mpoTekaomux B HHTepdasze. IToAroroBKa KIETKH K JeNeHHIo. IIpecHHTEeTHYecKHil (IIOCTMHTOTHYECKIIT),
CHHTETHYIECKHIT I IIOCTCHHTETHYeCKHI (IIPeMITOTHYECKIIT) IIepHOIbI THTepda3bl.

Martpmansni cuares JHK — pemmkamms. IIpuHmms! pemnnkammn JHK: KOMILIEeMEHTapHOCTb,
TIOJTYKOHCEPBAaTHBHBIN CHHTE3, aHTHHapamlelabHocTh. Mexanmsm pemmikanun JTHK. Xpomocomsl. Crpoenne
xpoMocoM. TemoMeps! H TenoMepa3a. XpOMOCOMHBII HabOp KIETKH — KapHOTHI. JIHMIDTOMIHBIT M TaIlIONIHBII
HabopBI XpoMocOM. I'OMOIIOTHYIHEIE XPOMOCOMBI. I107I0BBIE XDPOMOCOMBL.

Jenenne kneTku — Muto3. CTaJHI MHTO3a H MPOHUCXOSITIE B HIX Iponeccsl. THIbI MuTo3a. Kapnokises u
LIHTOKHHE3. BHooraeckoe 3HaueHIle MHTO3a.

Perynsmis MHTOTHYECKOr0 ITHKIA KIeTKH. [IporpamMmmupyemasi KlIleTO9Has THOeIb — alloITo3.

Krnerousoe  sapo,  XpoMOCOMBI,  (DYHKIIOHanbHas  TeHOMHKA.  Mexawusmsl — npoaugepaiyuil,
ouggeperyupoexu, cmaperua u eudemu Kiemox. «Llugpoeas xnemxa» — 6GuouHGoOpMamuyeckue mooenu
DYHKYUOHUPOBAHUA KIEMKU.

JdeMoHCTpanuH

TaOmime! 1 cXeMsl: «JKI3HEHHBIT KT KIETKIY, «MuTo3», «CTpoeHne XpoMocomy, «Permmkars JTHK.

O0opyoBaHIe: CBETOBOII MIKPOCKOII, MHKPOIIpenapaThl: «MIHTO03 B KIIETKaX KOpelIKa JTyKa.

JladopaTopHas padoTa «II3yueHHe XpOMOCOM Ha TOTOBBIX MHKPOIpENapaTax.

JladopaTopHasi padota «HabmojeHne MHTO3a B KIeTKaX KOHYHKAa KOpemIKa JykKa (HAa TOTOBBIX
MHKpOIIpETIapaTax)».

Tema 9. CTpoeHne 1 GyHKIHH OPraHA3MOB

Buonormdgeckoe pa3HooOpasne opraHH3MoB. OJHOKIETOYHBIE, KOJIOHHATbHBIE, MHOTOKIETOYHbIE
OpraHH3MBI.

OCOOEHHOCTH CTPOSHHSI H JKI3HEIESTeNbHOCTH OHOKIETOYHBIX OpTaHHM3MOB. bakTepmi, apXxer,
OJTHOKJIETOYHbIE TPHOBI, OJHOKIETOYHBIE BOJIOPOCH, APYTHE NPOTHCTHL. KonoHNAaIbHbIE OpraHH3MBL.

B3anmocBs3p YacTell MHOTOKIETOYHOTO OpraHH3Ma. TKaHH, OpTaHBI H CHCTEMBI OpraHoB. OpratmsM Kak
eHoe nesoe. IomeocTas.

Txaun pacteHmil. THIIBI pacTHTENBHBIX TKaHelH: oOpa3oBaTelbHas, ITOKPOBHas, IIPOBOJINAs, OCHOBHa,
MexaHIIecKass. OcOOEHHOCTH CTpOeHIs, (PYHKIIIT 1 pacHoIoKeHNs TKaHell B OpTaHaX pacTeHHI.

TKaHHI XHBOTHBIX U YeTOBeKa. THIIBI JKIBOTHBIX TKaHEM: SINTeNTHallbHasl, COeJIHHNTEIbHAs!, MbIIIeTHas,
HepBHas1. OcOOSHHOCTH CTPOEHIIS, (DYHKITHIT I pacHOJIOKEHHS TKaHell B OpraHax JKIIBOTHBIX I UeJIOBEKa.

Oprasbl. BereraTusHble I TeHepaTHBHBIE OpTaHBl pacTeHHil. OpraHbl H CHCTEMBI OPTaHOB JKHBOTHBIX H
genoBeka. OyHKITHN OPraHOB U CHCTEM OPTaHOB.

Omopa Tema opraHm3MoB. Kapkac pacteHmil. CKeneTsl OJHOKIETOYHBIX H MHOTOKIETOYHBIX JKIBOTHBIX.
Hapy:xHbIiI 1 BHyTpeHHHII cKeneT. CTpOeHIe I THITBI COSIIHEHNS KOCTeil.

JIBIDKeHIIe OpTaHI3MOB. JIBIDKEHIEe OJHOKIETOYHBIX OPTaHM3MOB: aMEOOMIHOE, XKTYTHKOBOE, PECHITHOE.
JIBIDKeHIIe MHOTOKJIETOYHBIX PACTEHMHIT: TPOIII3MBI I HAacTHI. JIBIDKEHIIe MHOTOKJIETOYHBIX JKHBOTHBIX I YeJIOBEKa:
MBIIIeyHas cucteMa. Pediekc. CkeneTHbIe MBI I HX paboTa.

IIutanue opraHm3MoB. IlornomeHne BOABI, YITEKHICIOrO Ta3a H MHIHEPAlTbHBIX BELIECTB PACTEHISIMH.
IIuTaHne XUBOTHBIX. BHYTPHIIONOCTHOE H BHYTPHKIETOYHOE IHINeBapeHHe. IINTaHHe NMO3BOHOYHBIX JKIBOTHBIX.
OTenbl NHIIEeBapUTETBHOTO TpakTa. IlimeBapuTenbHble Kene3bl. [TiepapuTenbHas clcTeMa YeIoBeKa.



JlpIxaHie opraHm3MoB. J[pIXaHHe pacTeHmil. JIpIxaHne XHBOTHBIX. J{ndby3ms razoB depe3 IOBEpXHOCTh
xietku. KoxxHoe [gpIxaHne. J[pIxaTeabHas HOBEpXHOCTh. JKabepHoe 1 IEroyHoe JpIxaHue. /[pIXaHHe 03BOHOYHBIX
JKHBOTHBIX H YeNOBeKa. DBOMIOLNOHHOE YCIOKHEHHE CTPOSHHS JETKHX NO3BOHOYHBIX JKHBOTHBIX. J[pIXaTelbHas
cucreMa denoBeKa. MeXaHH3M BEHTIUMIIMH JETKHX Y DOTHI M MICKONHTAIOIINX. Perynsinis JbIXaHHS.
JIsIXaTeIbHbIE 00BEMEL.

TpaHCIIOPT BEIECTB Y OPraHM3MOB. TpaHCIIOPTHBIE CICTEMBI pacTeHMHil. TpaHCIIOPT BEIIECTB Y KHUBOTHBIX.
KpoBeHocHas cuctema u e€ opraHbl. KpoBeHOCHas clCTeMa IIO3BOHOYHBIX JKHBOTHBIX H denoBeka. Ceppile,
KpPOBEHOCHBIE COCYABI I KpoBb. Kpyru KpoBooOpanieHns. DBOIOIHOHHBIE YCIOKHEHHS CTPOEHHS KPOBEHOCHOI
CHCTEMBI TI03BOHOYHBIX JKIBOTHBIX. PaboTa ceparta 1 e€ peryisais.

BriieneHne y opraHu3MoB. BeigeneHne y pacTeHuil. BeigeneHne y xKuUBOTHBIX. COKpaTHTEIbHBIE BaKyOIH.
Opransl BeigeneHns. OmibTpais, ceKpelus H oOpaTHOe BcacChIBaHHE KaK MEXaHH3MBI paboThl OpraHoOB
BbIeneHns. CBS3b IONOCTH Tella ¢ KPOBEHOCHOIH H BBIACINTENBHON CHCTeMaMI. BhIfielieHne Yy MO3BOHOYHBIX
JKIBOTHBIX 1 YenoBeka. [Touku. CrpoeHne i GpyHKIoHIpoBaHie HepoHa. OOpa3oBaHIle MOYI Y YeJIOBEKa.

3amuTa y OpraHmM3MoB. 3alliTa y OJHOKIETOYHBIX OpraHn3MoB. CIOpHI OaKTepHil M ITHCTHI IIPOCTEHIIIIX.
3amTa y MHOTOKIETOUHBIX pacTeHmil. KyTukyna. CpefcTBa IacCHBHOI I XIMITIECKOI 3auiuThl. DHTOHITIIEL.

3amTa y MHOTOKJIETOYHBIX JKHBOTHBIX. IIOKPOBBI H HX IIPOM3BOJHBIE. 3alliTa OpTaHNI3Ma OT OOJe3Hell.
IIMMyHHas cucTeMa deloBeKa. KIIETOUHBII I T'YMOpPAIbHBII HMMYHHTET. BpOKIEHHBII H IIPHOOPETEHHBIT
criemudgeckmi HIMMYHHTET. TeopHs KIOHaIbHO-CeNeKTHBHOro mMmMyHurtera (II. Dpmmx, @. M. Beprer, C.
Tonerasa). BocmanuTenbHble OTBETH OpPraHH3MOB. PoiIb BPOXKIEHHOTO HMMMYHHTETa B Pa3BHTHH CHCTEMHBIX
3aboJIeBaHIHIL.

Pa3apakuMOCTh H PETyIsilis y OpTaHH3MOB. Pa3pakIIMOCTh Y OJHOKIETOYHBIX OPTaHH3MOB. TaKCHCBHI.
Pa3ipaXiMOoCTh U peryisinis y pacTeHHil. PocToBbIe BellecTBa I HX 3HaYEHHUE.

HepBrast cncrema u pedeKTopHas peryismus y JKUBOTHBIX. HepBHas cucteMa H €€ OTJIEINBL
DBOIOIIIOHHOE YCIIOKHEHIE CTPOESHIS HEPBHOII CHCTEMBI Y JKHBOTHBIX. OT/IebI TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
JKHBOTHBIX. Pedrekc 1 pednexTopHas ayra. be3ycnoBHbIe I YCIOBHBIE pe(hIeKCh.

T'yMopamnbHast perymsmis I SHIOKPHHHAs CHCTeMa JKIBOTHBIX I delloBeKa. JKemne3sl SHIOKPHHHOI CHCTEMBI
1 IIX TOPMOHBI. J[eficTBIIe TOPMOHOB. B3aIMOCBS3b HEPBHOII I SHAOKPHHHOII cicTeM. I HmoTanamo-THmo hiu3apHast
cHcTeMa.

JdeMoHCTpanuu

IToptpet: I1. IT. ITaB7nOB.

Tabmmpr 1 cxeMsl: «OJHOKIETOYHbIE BOAOpOCHI», «MHOTOKIETOUHBIE BOJOPOCTH», «bBaKTepHi,
«IIpocTefimmiey, «OpraHbl IBETKOBBIX pacTeHHIl», «CICTeMBI OpPTraHOB IO3BOHOYHBIX JKIBOTHBIX», «BHYTpeHHee
CTpOEHHe HaceKOMBIX», «TkaHH pacTeHHI», «KopHeBble cucTeMbl», «CTpoeHne cTeds», «CTpoeHHe JIHCTOBOI
TtacTHHKI, «TKaHH KUBOTHBIX», «CKeleT denoBekay, «[ImmneBapurenbHas cucTeMay, « KpoBEeHOCHas CHCTEMay,
«/IprxaTenbHas cucremay», «HepBHas cuctemay, «Koxa», «MplmedHas cucTeMay, «BblIemnTelbHas CHCTEMa,
«OHJOKpHUHHas cucTeMa», «CTpoeHHe MbIIIpIy, «IIMMyHHTET», «KimIedHomonocTHbe», «CXeMa NHTaHHA
pacTeHmin», «KpoBEeHOCHbIE CHCTEMBI MO3BOHOYHBIX JKHBOTHBIX», «CTpoeHHe THApbI», «CTpOeHHe IUIaHapHID»,
«BHyTpeHHee CTpoeHIe J0XKIeBoro uepBs», «HepBHas cuctema psio», «HepBHas cucTeMa IArymikmy», «HepBHast
cHCTeMa TIpecMbIKaronpxcs», «HepBHas cucTtema Ty, «HepBHas cucTeMa MiIeKommTamomuxy», «HepBHas
CHCTeMa deJIoBeKay, «Pedmekcy.

OOopyoBaHHe: CBETOBOII MHKPOCKOII, MHKDOIIPEapaThl OJHOKIECTOUHBIX OPraHI3MOB, MHKpOIIpETIapaThl
TKaHell, paKOBHHBI MOJLIIFOCKOB, KOJUIEKIIHH HAaCEKOMBIX, HTJIOKOJXKIX, JKHBbIE 3K3€MILIIPhl KOMHATHBIX pacTeHMHII,
repOapmi pacTeHHII pa3HBIX OT/ENOB, BIaXKHbIE IIPENapaThl JKIBOTHBIX, CKENIETHl IMO3BOHOYHBIX, KOJUIEKITHI
0eCII03BOHOYHBIX JKIBOTHBIX, CKelleT YelloBeKa, 000pyJOBaHHE A JeMOHCTpPAIHI IIOYBEHHOIO H BO3IYIIHOTO
INTAaHHUSA pAacTeHHIl, pacIUeIUleHHsd KpaxMmala U OenkoB moj jefictBueM (epMeHTOB, 00OpyIOBaHIE It
J€MOHCTPAITHI OIIBITOB II0 II3MEPEHIIO JKII3HEHHOIT EMKOCTH JIETKIX, MEXaHII3Ma JbIXaTeIbHbIX JBIDKESHII, MO
TOJIOBHOTO MO3Ta Pa3JIIHbIX KHBOTHBIX.

JladopaTopHasi padoTa «II3ydeHIle TKaHel pacTeHIND.

JladopaTopHasi padoTa «II3ydueHIe TKaHel JKUBOTHBIXY.

JladopaTopHas padoTa «II3ydeHie OpraHoB LIBETKOBOTO paCTECHIIY.

Tema 10. Pa3sMHOKeHHe H pPa3BHTHe OPTAaHH3MOB

@OopMBI pa3MHOXKEHIIS OPraHI3MOB: Oecriolioe (BKIIOYas BEreTaTHBHOE) I IIONOBOe. BHisl Oecmoioro
Pa3sMHOKEHIS: IOYKOBAHIE, CIIOPYIIINIS, ()parMeHTaIHs, KIOHIPOBAHHUE.

ITonoBoe pa3mHOXeHMe. ITooBBIe KIeTKH, il raMeTsl. Mefio3. Cramin Meiio3a. IIoBeeHIIe XpOMOCOM B
Meiioze. Kpoccrrosep. Brosorideckiii cMbICT Meilo3a I II0JIOBOTO Iporiecca. Melio3 I €r0 MeCTO B JKII3HEHHOM
LHKJIE OPTaHH3MOB.

IIpe3apopineBoe pa3BuTHe. ['ameToreHe3s y XHUBOTHBIX. IloioBele kene3pl. OOpa3oBaHHE M pa3BHTHE
TIOJIOBBIX KIeTOK. CriepMaToreHes 1 ooreHes. CTpOeHHe MOJIOBBIX KIETOK.



OnnoJoTBOpeHe U 3MOpHOHATbHOE pa3BHTHE JKHUBOTHBIX. CIIOCOOBI OILUIOJOTBOPEHILL HApYKHOE,
BHyTpeHHee. IlapTeHorenes.

HHnuBHIyansHOe pa3BHTHE OPraHH3MOB (OHTOTeHe3). DMOpPHOIOTHS — HayKa O Pa3BHTHH OpPTaHH3MOB.
Mopghozenez — ooHa u3 anagnvix npodaem smopuonozuu. KoHyenyua mopgoceroe u mooenu mopgozcereza. Ctamin
SMOpHOreHe3a JKHBOTHBIX (Ha mpuMmepe Iarymkn). JpoGneHme. Tuimsl apoOneHus. JJemepmuxupoeaHHoe U
HedepmuHlUpoearHoe Opobaenue. Bnacmyna, muner Oaacmya. OcoOEHHOCTH JpOOTEHHS MISKOIHTAIOMINX.
3apojpIIeBble MICTKH (TacTPyIALIs). 3aKiIagKa OpTaHOB 1 TKaHEIl I3 3apObIIeBhIX JIHCTKOB. B3alMHOe BIIIsHIIE
gacTeil pa3BHBAIOIIETOCS 3apojblia (3MOpHOHaTbHAS HMHIYKINS). 3aKiTajKka IDIaHa CTPOESHHS JKHBOTHOTO Kak
pe3yJIbTaT HepapXHIecKIX B3aIMOJEIICTBIII TeHOB. BIIIsgHIle Ha SMOpHOHATBHOE pa3BHTHE Pa3IHYHBIX (HaKTOPOB
OKpY2KaroIIeli CpeJIbl.

Poct 1 pasBuTHe KHBOTHBIX. IlocTaMOpHOHambHBIN mepuoj. IIpsmoe 1 Hempsimoe pa3BuTHe. PasBuTHE C
MeTaMop(030M y OeCIIO3BOHOYHBIX U ITO3BOHOYHBIX JKIBOTHBIX. BHOIOTIYECKOEe 3HAUSHIE TIPSIMOTO H HETIPSIMOTO
Pa3BHTHS, HX pacHpOCTpaHEHHEe B IpHpoje. THIBI pocTa XHUBOTHBIX. DaKTOPH! PETyNSIHH POCTa XKHBOTHBIX H
genoBeka. CTagmy IOCT3MOPHOHATHLHOTO Pa3BHTHS Y JKIBOTHBIX H dYeloBeKa. IIepHoJbI OHTOTeHe3a delOBeKa.
CrapeHne 1 cMepTh KaK OHOJIOTHYECKIIE TIPOIIECCHI.

Pa3mHOXeHIe I pa3BHTHe pacTeHmil. I'aMmerodur n cmopodur. Meiio3 B JKII3HEHHOM ITHKIE PAaCTEHMIIL.
OOpa3oBaHue crop B Iipoliecce Meifioza. ['ameroreHe3 y pacteHmil. OIUIOJOTBOPEHHE H pa3BHTHE PacTHTENIbHBIX
OpraHn3MoB. J[BOITHOE OILTOOTBOPEHIIE Y IBETKOBBIX pacTeHHil. OOpa3oBaHIe 1 pa3BUTHE CEMEHH.

MexaHI3MBI peTyILIII OHTOTeHe3a Y paCTeHHII 1 JKHBOTHBIX.

JeMoHCTpanuu

IToptpetsr: C. I'. Hapannm, X. [IIemas.

Tabmmpel 1 cxeMsl: «BereraTHBHOE pa3sMHOXKEHHe», «THIIBI Oecmoloro pasMHOXKEHIS», «Pa3sMHOXKeHHe
XJIaMIIOMOHAIbI», «Pa3MHOKEHIIE 3BIJIEHB», «Pa3MHOXKEHIe TIAPEI», «Meiio3», «XpoMocoMbI», «I aMeTOTeHE3»,
«CTpoeHne SIIEKIETKI U cIepMaTo3onga», «OCHOBHBIE CTa[III OHTOreHe3ay, «IIpsAMoe I HEmpsMOe pa3BUTHEY,
«Pa3BuTHE MAIlCKOro JXyKay, «Pa3BHTHe capaH4m», «Pa3BHTHE JISTYIIKI», «J[BOIIHOE OIUIOZOTBOPEHHE Y
LIBETKOBBIX pacTeHHIl», «CTpoeHNe CeMSH OJHOJONBHBIX H JBYIONBHBIX PACTEeHHIT», «JKI3HEHHBIT MK MOPCKOIT
KaIyCThI», «JKII3HEHHBIIT KT MXay, «JKII3HEHHBIT UK a0 POTHIKAY, «JKII3HEeHHBIIT ITHKT COCHBIY.

O0opymoBaHIe: CBETOBOII MIIKPOCKOII, MIKPOIperapaThl SIIIeKIeTOK I CIIepMaTO30II0B, MoJenb «IIHKI
Pa3BUTHS JSTYIIKI.

JladopaTopHasi padoTa «II3ydeHIe CTPOSHHS MIOIOBBIX KIETOK Ha TOTOBBIX MHKPOIIpETIapaTaxy.

IIpakTHYecKas padoTa «BBIBICHIE IPH3HAKOB CXOACTBA 3ap ObIIIell T03BOHOYHBIX KHBOTHBIX ).

JIadopaTopHasi padoTa «CTpOeHIEe OPTaHOB PA3MHOKEHIS BBICIIIX PaCTCHHID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIeACTBeHHOCTH H H3MEHYHBOCTH OPraHA3MOB

HcTopHs CTaHOBJIEHHS H pa3BHTHS T€HETHKH Kak Hayku. Pabotsr I'. Mennens, I'. ne ®@pusa, T. Moprasa.
Pomb OoTedecTBEHHBIX YUYEHBIX B pa3BuTHH TeHeTukn. Padorsr H. K. Komermosa, H. I1. Basmnosa, A. H.
Benoszepckoro, I'. /1. Kapneuenko, 0. A. ®uwmimaenko, H. B. TimodeeBa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATHS H CHMBOJBL. I OMOJOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE TEHBI,
aTbTepHATHBHBIE IPH3HAKH, JOMHHAHTHBII I PEIeCCHBHBII NPH3HAK, TOMO3HIOTa, T€TEPO3UTOTA, WICTas JIHHIS,
rubpuasl, reHotHr, GeHoTHI. OCHOBHBIE METO/IbI TE€HETHKI: THOPHIOIOT YECKHUIT, ITHTOIOTHIECKHIT, MOJIEK YIS PHO -
TeHETHYeCKIIIL.

JdeMoHCTpanuu

Tloptpetsr: I'. Mennens, I'. ge @pus, T. Mopran, H. K. Konsuos, H. I1. Baswios, A. H. Benosepckmit, I'. 1.
Kaprieuenko, 0. A. ®uwmmuenko, H. B. TumodeeB-PecoBckimit.

TaOmie! 1 cxeMsl: «MeToIbI TeHETHKID), «CXeMBbI CKpEIIHBAHIIY.

JIabdopaTopHasi padoTa «J/[po3odiria Kak 00beKT T€HeTHIECKIX HCCIIeTOBaHMID».

Tema 12. 3aK0HOMEpPHOCTH HACJIeCTBEeHHOCTH

MoHorubpugHoe ckpemBaHne. IlepBbli 3akoH MeHIens — 3aKOH eJUHOO0Opa3ns THOPHIOB IIEPBOTO
mokoneHns. IIpaBmiuo JOMHHHPOBaHHS. BTopoil 3akoH MeHIens - 3aKOH pacIIeIUIeHHs IIPH3HAKOB.
ITuTonordecKie 0CHOBB MOHOTHOPHHOTO CKpEeIBaHNs. [ HII0Te3a YHCTOTHI FaMeT.

AHanmsupyroniee cKpeliBaHie. IIpoMeXyTOTIHBII XapaKTep HacleJoBaHIS. PaciieruieHne IpH3HaKOB IpH
HETIOTHOM JIOMHHHPOBaHHUI.

JurndpugHoe ckpenmiBaHue. TpeTiil 3akoH MeH/Iens — 3aKOH HEe3aBHCHMOTO HAcJIeJOBAHI IPH3HAKOB.
I{uTonormdeckie 0CHOBBI JUTHOPHIHOTO CKPEIHBAHMUS.

CuemneHHOe HacleJoBaHIE IpH3HakoB. Paboter T. Moprana. CHeIUIeHHOE HaclelOBaHIEe TI'€HOB,
HapylIeHHe CHEIUIEHIS MKy TeHaMH. XpOMOCOMHas TeOpHsI HaclIeCTBEHHOCTI.

T'enernka mona. XpOMOCOMHBIII MEXaHH3M OIpeJeNleHHs IoNa. AYTOCOMBI H IIOJIOBBIE XPOMOCOMBL
T'oMoraMeTHBIII 1 TeTeporaMeTHbII oIl I'eHeTideckas CTpyKTypa IIOJIOBBIX XpoMocoM. HacieroBaHIIe IpH3HAKOB,
CLIETUICHHBIX C IIOJIOM.



TeHOTHI KaK IENOCTHAs cucTeMa. IDLIefloTpoImis — MHOJMKeCTBEHHOE [eliCTBHE IeHa. MHO)KeCTBEHHBIIT
amnemM. B3anMmopeiicTBIe HealleIbHbBIX T'eHoB. KoMmieMeHTapHOCTh. DmucTa3. [Tommeps.

T'eHeTHdecKmil KOHTPONb pa3BHTHS pAcTEHHII, JKHBOTHBIX H dYeNOBeKa, a Takke (u3Homormaeckx
TIPOIECCOB, ITOBEJCHHS U KOTHUTHBHBIX (yHKINNI. I'eHeTHdYecKHe MeXaHH3MBI CHMOHOTeHe3a, MeXaHH3MbI
B3aHMOJEIICTBIS «XO3SHH — IMapa3sHT» H «XO3SHH — MHKpOOHOMy. ['eHeTIIecKie acreKThl KOHTPOIS I H3MEHEHI S
HaCJIeICTBEHHOIT HH(GOPMAITHH B IOKOJIEHHUIX KIETOK I OpTaHI3MOB.

JdeMoHCTpanuu

Iloptpetsr: I'. Mengens, T. Mopras.

Tabmmb! 1 cxeMbl: «IIepBBIil I BTOpOIl 3aKOHBI MeHaemna», «TpeTmii 3akoH MeHIens», «AHaIn3Ipyolee
cKpemnuBaHHe», «HenonHoe JoOMHIHIpoBaHHey, «CLEIIIEHHOe HacIe0BaHIe IPH3HAKOB Y Apo30(IIb», «I eHeTHKa
nonay», «Kapnotun genoBeka», «Kapuorum aposzo¢iuby, «KapHoTHm OTHIBEDY, «MHOKECTBEHHBI allIeIH3My,
«B3anMoelicTBHE TEHOBY.

ObopynoBaHHe: MOJETh IS JEMOHCTPAIIUH 3aKOHOB €IHMHOOOpa3sis IHOPIJIOB IIEPBOr0 IIOKOJNEHHS M
pacIIerieHHs IPH3HAKOB, MOJENb [UIS JeMOHCTpAIH 3aKOHAa HE3aBHCHMOTO HAcIeIOBaHHS IIPH3HAKOB, MOJENTb
JUIS IEeMOHCTpAIIHII CIEIIEHHOTO HacleJOBaHIIS IPI3HAKOB, CBETOBOII MIKPOCKOII, MIKpoOIIpenapaT: «JIpo3odirmay.

IIpakTHieckasi padora «II3ydeHne pe3ylIbTaToB MOHOTHOPHIIHOTO CKPEIIHBAHIS Y 1PO30(DILIBI».

IIpakTHyeckasi padora «II3ydeHne pe3ylIbTaToB JUTHOPHIHOTO CKPENIHBAHUS Y AP030(IIIBI».

Tema 13. 3aK0OHOMEpPHOCTH H3MeHYHBOCTH

B3anmojelicTBHe TeHOTHNA M cpeasl npH (opmupoBanHmn ¢eHoTnma. II3MEHUYNBOCTH IIPH3HAKOB.
KauecTBeHHBIE I KOTIYECTBEHHBIE IIPH3HAKI. BHIBI H3MEHUHBOCTH: HEHACIIeICTBEHHAs 1 HacIeCTBEHHAS.

Moandukanionsasi H3MeHYHBOCTh. Poib cpeapl B (opMipoBaHnHN MOAH(HKAIHOHHON H3MEHYHBOCTH.
HopMa peakmim mnpH3Haka. BapHallIOHHBII psAa U BapHamuoHHas Kpusasg (B. Ioranncen). CBoiicTBa
Mo (IKAIIIOHHOI H3MEHYHBOCTIL.

T'eHoTHIIIIECKass I3MeHYNBOCTh. CBOICTBA TI'CHOTHINIYECKON I3MEHUYHBOCTH. BHIBI T'€HOTHIIIYECKOI
H3MEHYHBOCTH: KOMOHHATHBHAs, My TaIllIOHHASL.

KomOnHaTHBHAS H3MEHUHBOCTh. Meiio3 H IOJOBOI IIPOIECC — OCHOBA KOMOHHATHBHOIN H3MEHYHBOCTH.
PoJp KOMOHHATHBHOIT H3MEHYHBOCTH B CO3JaHII TeHETIIECKOT0 pa3HOO0pasis B IpefeliaX OJHOTO BHJA.

MyTannoHHas H3MEHYHBOCTh. BHIBI MyTaliil: TeHHbIE, XPOMOCOMHBEIE, I'eHOMHble. CHOHTAaHHBIE H
HHIYIIPOBAHHBIE MyTallUH. SIIepHble H IUTOIIa3MaTHUecKHe MyTamuu. CoMaTHYecKHe H IOJIOBBIE MYTallHH.
TIpiaiHEl BO3HHKHOBEHHS MyTallil. MyTareHs! I HX BJIHSHIE Ha OPTaHH3MBI. 3aKOHOMEPHOCTH MYTAIHOHHOTO
mporecca. 3aKOH TOMOJIOTHYECKIX pSI0B B HacleacTBeHHOII m3MeHunBocTH (H.IL BapmuinoB). BresgnepHas
H3MEHYHBOCTh H HACIeICTBEHHOCTb.

DnuceHeMUKa U 3NUSEHOMUKA, POTb SHU2EHeMUHeCKUX (DaKmopoe e HAcneQ08aHul U U3MEHYUBOCINI
gerHomunudeckux NPU3HAKo8 y OP2aHU3MOoe.

JdeMoHCTpanuu

Tloptpetsr: I'. ne ®pus, B. Horanncen, H. I1. Basios.

Tabmmsl 1 cXeMbl: «BHIBI IM3MeHUHBOCTHY», «MondiKaonHas H3MeHIHBOCTEY, «KoMOIHaTIBHas
H3MEHIHBOCTBY, «Meito3», «OrrogoTBopeHne, «I eHeTiaecKie 3a00eBaHNs YeI0BeKay, «BIIBI MyTaIlID».

OOopynoBaHHe: JKHBbIe I TepOapHBIE SK3eMIULIPHI KOMHATHBIX pPacTeHHII, PHCYHKH (¢oTorpaduir)
JKHBOTHBIX C Pa3THYHBIMHU BHIaMH H3MEHIHBOCTIL.

JladopaTopHass padora «llccreoBaHHEe 3aKOHOMEpPHOCTEH  MOAHGMHKAIIMOHHON  H3MEHYHBOCTH.
ITocTpoeHne BapHallHOHHOTO psijia 1 BapHAIOHHON KPHBOID».

IIpakTHYecKkas padora «MyTammn y 1po30¢Iuis! (Ha TOTOBBIX MHKpPOIIpETIapaTax).

Tema 14. I'eHeTHKA Ye/10BeKA

Kapnotun genoBeka. MexIyHapoaHas IporpaMMa HCCIIEJOBAaHHS I'€HOMa dYeloBeKa. MeToIbl H3ydeHHs
TeHeTHKH 4YelOBeKa: TIeHeaJOTHYecKHil, OI3HEelOBBII, ITHTOTeHETHYECKHIl, MNOMy/SIIOHHO-CTaTHCTHIeCKIII,
MOIEKYIsIpHO-TeHeTHdeckmil. COBpeMEHHOe OIpejelieHHe TeHOTHIA: IIOTHOTEHOMHOE CeKBEHHIPOBAHUE,
TeHOTHIIIPOBaHIE, B TOM 4ucie ¢ momompio ITITP-anami3a. HacnencTBeHHsle 3aboneBaHns denoBeKa. [ eHHbIE I
XPOMOCOMHBIe 0OJIEe3HH deloBeKa. BoJe3HI ¢ HaclIeACTBEHHOI NPepacoioKeHHOCThI0. 3HaUeHIe Me/IHIIITHCKOIT
TeHeTHKH B TIPeJOTBPALIEHHMH I JIEYEHHH TIeHeTHYecKHX 3aboleBaHHII dYeloBeKa. MeIKO-TeHeTHIecKoe
KOHCYJIbTHpoBaHIe. CTBOIOBBIE KIETK. IIOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKIe acHeKThI HCCIIEIOBAHIII B
o0IacTH peaKTHPOBAHIIA I€HOMA I CTBOJIOBBIX KIIETOK.

T'enerideckne (hakTOphl IOBBINIEHHON YYBCTBHTEIBHOCTH 4YelIOBeKa K (DH3MYECKOMY H XHMHIECKOMY
3arpsI3HEHIIO OKpYsKaromlell cpepl. ['eHeTIIecKas IpepaciooKeHHOCTh YeJIoBeKa K ITaTOJIOTTISIM.

JeMoHCTpanuu

Tabmmpr 1 cxemsl: «Kapnotum demoBeka», «MeToIpl HM3ydeHHS TEHETHKH deloBekay, «I eHeTHdecKue
3a00JIeBaHHS YEIOBEKAY.

IIpakTHyeckasi padoTa «CocTaBlIeHHE H aHATH3 POJIOCIOBHOIY.



Tema 15. Cesleknusi OpraHu3sMoB

JloMecTHKaIs 1 CeleKIsl. 3apokIeHNe celeKu 1 qoMecTukanmi. Ydaenue H. I1. Basmiosa o I{eHTpax
TIPOUCXOKICHIS 1 MHOTOOOpas3us KyJIbTypHBIX pacTeHHI. Polb CeNeKINI B CO3JAaHMI COPTOB PAacTEHINI M IOPOX
JKHBOTHBIX. COpT, MOpoja, IITaMM. 3aKOH TOMOJIOTHYECKIX pSAI0B B HacleJCTBEHHON m3MmeHdnmBocTn H. II.
BagiutoBa, ero 3HaYeHIIE I CeJEeKIIIOHHOIT paboTHI.

MeToapl CeNeKIHMOHHOII paboTel. IICKyCCTBEHHBIN OTOOp: MAacCOBBII W HHINBHIAYAIbHBII TaIlbl
KOMONHAIIOHHOIT cenlekinmi. IICTbITaHIle IPOHM3BOMNTENEH IO HMOTOMCTBY. OTOOp IO TEHOTHITy C ITOMOIIBEO
OIIEHKH (PEHOTIHIIa TOTOMCTBA I OTOOP IT0 TEHOTHITY ¢ ITOMOIIbI0 aHam3a JTHK.

IIcKyCCTBEHHBIII MyTareHe3 Kak MEeTOJ CENEKINIOHHON paboThL. PaaHalOHHBII H XHMIUECKHIT MyTareHe3
KaK HCTOYHHK MyTaIllil y KyIbTYPHBIX (hOpM OpTraHI3MoB. IICII0Ip30BaHIIe TEHOMHOTO peaKTHPOBAHIIS I METO/I0B
pexomOnHaHTHBIX JTHK 171 IOTydIeHHs HCXOHOT0 MaTepHaia I CeIeKITHH.

IlomyyeHnie HOMHIUIONAOB. BHyTpHBHAOBasS THOpHIM3aIML. BIN3KOPOJACTBEHHOE CKpEIINBaHHE, IUIH
nHOpnmIHT. HepoJACTBEHHOE CKpellBaHHe, WO ayTOPHAHMHT. IeTepos3lc I ero IpHYNHBEL IICIONB30BaHIE
rereposnca B cenekmun. OtganéHHas ruOpuamsamisa. IlpeofoneHne OecIUIogmsS MEXBHIOBBIX THOPHIOB.
JIOCTIDKEHIIS CeNEKITII pacTEeHHIT 1 JKIBOTHBIX. «3e1EHAA PeeoIioyliay.

CoxpaHeHHe U H3Y4eHHEe TeHETHYECKHX pPeCypcoB KYIBTYPHBIX PAcTeHHII I HX JHKHX pOAIYell It
CO3[aHHSA HOBBIX COPTOB M THOPH/IOB CEIbCKOXO3SIICTBEHHBIX KYIBTYp. H3VueHlie, COXpaHeHue U ynpagieHiie
2eHeMUHECKUMU  Pecypcamil  CelbCKOXO3ACIMEEHHbIX U NPOMBICIOBLIX  JHCUBOMHBIX € Yelax VIVHUIeHUA
Cyujecmeyoulx 1 co30aHUA HOgblX NOPOO, JUHUIL U KPOCCOE, 8 MOM HUCTE C NPUMEHEHUEeM COBPEeMEHHbIX Memoooe
HAVYHBIX UCCTe008AHUT, NEPedosbIX toell U NePCHeKMUEHbIX MeXHON02I.

JdeMoHCTpanuu

Iloptpetsr: H. 1. BaBunos, I1. B. Mmaypus, I'. J[. Kapneuerko, II. I1. JlykesHerko, b. JI. Actaypos, H.
Bopnoyr, . K. benses.

Tabmmbl 1 cxeMsl: «I[eHTpHI IPOMCXOXIEHHS I MHOT000pa3musd KyIbTYPHBIX pacTEHIHI», «3aKoH
TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOI H3MEHUYHBOCTI, «MeETOABI CeIeKIy, «OTaanéHHas THOPIII3AINL,
«MyTareses».

JIabopaTopHasi padoTa «II3ydeHIe COPTOB KYIbTYPHBIX PACTCHHII I TIOPOJ] JOMAITHIX KHBOTHBIX .

JIabopaTopHasi padoTa «II3ydeHIIe METOIOB CEIEKITIN PACTEHIID).

IIpakTHvecKas padora «[IpHBIBKa pacTEHINI».

IKcKypeHst «OCHOBHBIE METOJABI M JOCTIDKEHHS CENeKINIH PAacTeHHII H JKIBOTHBIX (Ha CEIEKIIHOHHYIO
CTAHIMIO, IUIEMEHHYI0 (hepMy, COPTOHCIBITATENBHBII YyJacTOK, B TEIUNIYHOE XO3SIICTBO, B JabopaTopiio
arpOYHHBEPCUTETA U HAYIHOTO IIEHTPa )».

Tema 16. BHOTeXHOIOTHS H CHHTEeTHYECKAS OHOJIOTHS

OOBEKTHI, HCIIOJB3YeMble B OHOTEXHOJIOTHI, — KIETOYHbIe H TKaHEBBIE KYIBTYpPBI, MHKPOOPTaHH3MBI, HX
XapaKTepHCTHKa. TpaIIHoHHAs OHOTEXHOJOTHS: XieOoleueHne, IIONydYeHHe KICIOMOJIOUYHBIX IIPOIYKTOB,
BHHOAemIe. MUKpoOHoIormdeckimi cuHTe3. OOBeKTHl MHKpPOOHOIOIMUECKIX TeXHoJoruil. IIpomnsBoacTBo Oelka,
aMHHOKHCIIOT I BHTAMHHOB.

Co3anne TeXHOJOTHII I HHCTPYMEHTOB IleJIeHAIpaBISHHOTO M3MEHEHNS I KOHCTPYHPOBAHHIS T€HOMOB C
Lebl0 IIOJTYYECHHS OpTaHH3MOB I HX KOMIIOHEHTOB, COJEpJKallIX He BCTPEJaloUliecs B IIpHpoJe
OHOCHHTETHYECKUE IIYTIH.

Kierouynas mmkeHepus. MeToapl KyJIbTYphl KIETOK H TKaHEHl pacTeHHII M JKHBOTHBIX. KpHoOaHKIL.
Comartigeckas THOPIIH3AINS I COMATIIECKINT 3MOproreHe3. IICIoNp30BaHIe TAIUIONIOB B CENEKININ PacTeHMIL.
ITonyyeHue MOHOKTOHANbHLIX aHmMumen. Hcnone3oeariue MOHOKTOHATbHLIX U NOMUKIOHATbHBIX AHMUMeEN 8
Meouyure. TICKyCCTBEHHOE OILTOJOTBOpeHNe. PEKOHCTPYKLIS SIIEKIETOK M KIOHHPOBAHIE XXHBOTHBIX. MeTox
TPaAHCIIJIAHTAINIH SAep KIEeTOK. TexHonozul 0300poeieHs, KYT1bMuUeupoeaHs i MUKPOKIOHATbHO2O0 PASMHONMCEHUA
CeNbCKOXO3AlICINGEHHBIX KYTbINVD.

XpoMocOMHas 1 TeHHas HIKeHepHs.. TICKYCCTBEHHBII CHHTe3 TeHa I KOHCTPYHpPOBAHIE peKOMOMHAHTHBIX
OHK. Co30anue mpanceeHHuix opeantzmoe. JIOCTIDKEHHS H IepCHeKTHBBl XPOMOCOMHOI I T'€HHON HHKEHEpHI.
DKOJIOTHYECKIE H STHYECKIE IPOOIeMbI TeHHOI HHKEHEPHIL.

MemmmHcKie 6morexHosormi. ITocTreHOMHas migpoBas MemmpmHa. [II[P-amarHocTka. MeTaboIoMHBIT
aHaI3, TEHOIEHTPHYECKINT aHalN3 MpOoTeoMa 4eloBeKa IS OLEHKH COCTOSHIIA €0 3J0pOoBbi. IIcTIonbp30BaHIE
CTBOJIOBBIX KIeTOK. TapreTHasd Tepamms paka. 3D-OmommkeHepns i pa3paboTKH (DyHIaMEHTalIbHBIX OCHOB
MEMIIIIHCKIX TEXHOIOTHI, CO3JaHIII KOMIUIEKCHBIX TKaHEI COYeTaHIeM TEXHONOTHIT TPEXMEPHOro OHOIPIHTIIHTA
1 ckad oaHra U pemeHns 3a1ad epCcoHaII3POBAHHOI METHINITHEL.

Co3aHie BEKTOPHBIX BAKIIIH C I[eJIbI0 00eciede s KOMONHNPOBaHHOIT 3alTITH OT Bo30yauTeneir OPBI,
yCTaHOBJIEHIIE MOJIEKYJIIPHBIX MeXaHI3MOB (yHKIoHnpoBaHns PHK-cojiep Kalix BHPYCOB, BBI3BIBAIOIIIX 0CO00
OIlacHBIE 3a00JI€BaHII YeTIOBeKa 1 KIBOTHBIX.

JeMoHCTpanHH



Tabmme! 1 cxeMsl: «lIcnoNb30BaHIE MHKPOOPTAaHH3MOB B IIPOMBIIUIEHHOM IIPOH3BOJCTBeY», «KileTouHas
HHXKeHepHs», «[ eHHas HHKESHepHsD.

JIabopaTopHas padoTa «II3yueHie 00beKTOB OHOTEXHOIOTHII».

IIpakTHyeckasi padora «[lonydeHIe MOIOYHOKICIIBIX IIPOTYKTOBY.

OKkckypcusi  «BbHOTeXHOIOrHS — BaKHelIlags IIPON3BOANTENBHAs CIUIa  COBPEMEHHOCTH (Ha
O1O0TEXHOTIOTHIECKOE TIPOH3BOCTBO).

11 KJIACC

Tema 1. 3apo:kaeHHe H PA3BHTHe 3BOJIIOIHOHHBIX NPeICTABJIeHHH B OHOJIOTHH

OpomorionHas Teopust Y. JlapBura. IIpeanochUIKH BO3HHKHOBEHHS JapBHHI3MA. JKI3HP H HaydHas
JnearenbHOCTh Y. JapBuHa.

JIBIDKyIIHe CIUIBI 3BOMIOIMH BHIOB o Y. JlapBHHY (BBICOKash HHTEHCHBHOCTH Pa3MHOKEHHS OPTaHHI3MOB,
HaclleICTBEHHas H3MEHIHNBOCTh, 00ph0a 3a CyIlecTBOBaHUE, €CTECTBEHHBII H HCKYCCTBEHHBII 0TO0D).

OdopMieHIte CHHTeTHYecKOI Teopun 3Boornm (CTD). HelirpanbHas Teopus 3Bomomnm. CoBpeMeHHas
9BOJIIOLHOHHAS. OHONOTHS. 3HaueHHE 3BOIOIIOHHOIN TeOpHH B (DOPMHPOBAHHH €CTECTBEHHO-HAYJHOI KapTHHBI
MHpa.

JdeMoHCTpanHH

Tloptpetsr: Apucrorens, K. Jlmnneii, K. b. Jlamapk, 2. XK. Cenr-lnep, JX. Krope, U. Hapsun, C. C.
YerBepukos, I1. I1. IlImamerayses, JIx. XomnaeiH, /1. K. benses.

Tabmmpbr 1 cxemsl: «Cuctema skuBoil mpupoasl (mo K. JImHHe:o)», «JIecTHHIIAa JKHIBBIX CYIIECTB (IO
Jlamapky)», «MexaHm3M (GopMIpOBaHIS IPHUCIIOCOOIEHII Y pacTeH T 1 )KIBOTHBIX (110 JIamapky)», «KapTa-cxema
MapmpyTa mmytemrectsus U. Jlapsunay, «Haxonku Y. JapsuHay, «@opMbl 60pBOBI 3a cyIIecTBOBaHHEY, «I10pob
rony0eil», «MHoroobpasne KyJIbTYpPHBIX (hopM KamycTh», «II0po bl JOMAIIHHX KHBOTHBIXY, «CXeMa 00pa3oBaHIIs
HOBBIX BHIOB (1o Y. /apBHHY)», «CXeMa COOTHONIEHHS ABIDKYIHIX CHJ 3BOJIOINY, «OCHOBHBIE IIOJIOXKEHHS
CHHTETHIECKOI TEOPHH 3BOIIOITHI».

Tema 2. MUKpPO3BOJIIONHSA H €€ pe3yJIbTaThl

Tlomymsmus Kak 37IeMeHTapHas eJnHHIa 3Bodromin. COBpeMeHHBIE METOIbl OIEHKH TeHEeTHIEeCKOTO
pa3HOOOpa3Ng U CTPYKTYpHI Momynsunii. I13MeHeHNe reHOGOHJa OIS KaK 3JIEMEHTapHOEe 3BOJIOLIIOHHOE
ABIIeHIe. 3aKOH TeHeTHIecKoro paBHoBecs J[x. Xapan, B. BaitaOepra.

DneMeHTapHble (DAaKTOpHI (IBIDKyLIE CIUIBI) SBoMoIm. MyTanmoHHbII mnponecc. KomOmHaTHBHAS
H3MEeHYHBOCTh. J[peiid) reHoB — ciydaiiHble HeHaIpaBJIeHHbIE I3MEHEHIIsl YacTOT aUleliell B momysuisx. Db hext
OCHOBATeIsl. Jhghexm 6ymuLi104HO20 2opaviika. CHUNMCEHIE 2eHEMUeCKo20 PA3HO0OPA3NA: NPUHLHYL U C1IeOCINEUA.
Ilposenenue s¢hcpexma opeliha cerog e GoBUIUX U Manelx nonyaAyuax. Murpaum. 13074 HOITYIISIIIL:
reorpadraeckas (IpoCTpaHCTBEHHAs), OHoormaeckas (penpoayKTHBHAS).

EcTtecTBeHHBII 0TO0Op — HampaBisromi ¢akrop 3Bosou. OOpMBI €CTECTBEHHOTO OTOOpa: ABIDKYIITHMII,
CTaOMJIH3HPYIONNIII, pa3phIBAIOIIMT (IH3pyNTHBHGII). [1070B0I 0TO0p. BO3HIKHOBEHIIE 1 BOJIIOLIS COLHATFHOTO
TIOBEJCHHUS KIIBOTHBIX.

IIpHCIOCOONIEHHOCTh OPraHM3MOB KaK pe3yIbTaT MHIKPOIBOMIOLII. BO3HIKHOBEHHE IIPHCHIOCOONCHHII y
opraHm3MoB. ApoMopdo3sl I HaHoaganTaIm. [IprMepsl IPHCIOCOOTEHII Y OpraHH3MOB: MOP(OIOTHIECKIE,
(bu3HoNIOrIYecKIe, OHOXUMITIECKIe, ToBeAeHuecKie. OTHOCHTETBHOCTh IIPHCIIOCOOIEHHOCTH OPraHH3MOB.

Buzn, ero KpHTepHH H CTPYKTypa. BmpooOpa3oBaHHE KaK pe3ylbTaT MHKPO3BOMIOUHH. IM3omsamms —
KII09eBoil (pakTop BIooOpazoBaHms. IIyTH 1 cocOOBI BHI00Opa30BaHIS: aljlonaTpiieckoe (Teorpadireckoe),
CHMITaTpHYECKOe  (PKONOTHMYECKOE), («MTHOBEHHOE» (NOMMIIONAM3alms, THOpum3ams). J{IHTeIbHOCTH
9BOJIIOIHOHHBIX IIPOIIECCOB.

MexaHI3MbI (OPMHPOBAHIS OHOJIOTHIECKOTO Pa3HOOOpa3Hs.

Ponb 3BOJIONIOHHON OHONOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHHS OHOpa3sHOOOpa3ms.
MIKpO3BOMIOLIS 1 KO3BOMIONMS Iapa3HTOB H HX X03f1eB. MeXaHN3MBI (HOPMHPOBAHIS YCTOIYHNBOCTH K
AQHTHOMOTHKAM H CITIOCOOBI OOPHOBI ¢ Heil.

JdeMoHCTpAanHH

TIoptpetsr: C. C. YerBepukos, 2. Maiip.

Tabmmper u cxemsl: «MyTaIlIOHHass H3MEHYHBOCTbY», «llomynqInIoHHass CIpyKTypa BHua», «CxeMma
TIpOSIBIIEHNS 3aKoHa Xapan—BaltHOepray, «/IBIDKYIIIE CIUTBI 3BOJIOLIMIY», «DKOTOTHYeCKast H30ISIIS OIS
ceBaHCKoil ¢opem», «[eorpacdudeckast I30ISINS JIICTBEHHHIIB! CHONIPCKON M JIHCTBEHHHIB! JaypCKOIly,
«ITomy IAIIIOHHbIE BOJIHBI YICICHHOCTH XHIITHIKOB 1 JKepTB», «CXeMa JeliCTBHS €CTeCTBEHHOI0 0TO0pay, «DOpMBI
00prOBI 3a cymiecTBoBaHHEeY», «IIHIYCTpHAIBHBII MeTaHI3M», (JKuBBIe HCKomaeMble», «IIOKpOBHTEIHCTBEHHAS
OKpacKa JKHBOTHBIX», «IIpeqympesxmaronmias OKpacka JKHBOTHBIX», «DH3HOIOIHMYEeCKHE  aJalTalliiy,
«IIpHCTIOCOOIEHHOCTh OPraHN3MOB H €€ OTHOCHTENIBHOCTBY», «KpHurepmn BHAa», «Buubl-IBoiHIKIY), «CTpyKTypa



BHJA B Ipupoje», «CrocoObl BigooOpa3oBaHIsy, «I eorpadideckoe BHI00Opa3oBaHIe TPEX BHIOB JIAHABIIIEID»,
«3JKOJIOTHYECKOE BHI000pa30BaHIe BHI0B CHHHIY, «II0MHIUION B pacTeHHID», «KaycTHO-peJeuHbII THOPIT».

O0opyjoBaHue: repdapHi pacTeHHII, KOMIEKIHH HAceKOMBIX, dydesla HITHII H 3Bepeill ¢ IpHMepaMu
Pa3IIYHBIX IPHCIOCOONIEHNI, Jydena ITHI] M 3Bepell pasHBIX BIJIOB, IepOapmil pacTeHmil OMIM3KIX BIJIOB,
00pa30BaBIIIXCS PA3TIYHBIMII CIIOCOOAMII.

JIabopaTopHasi padoTa «BBIIBICHIE H3MEHIIBOCTH Y 0COOEIl OJHOTO BHAAY.

JladopaTopHasi padoTa «IIp1cHIOCOOIECHIS OPraHI3MOB I HX OTHOCHTENIBHAS 11€1€CO00Pa3HOCTHY.

JIadopaTopHas padoTa «CpaBHEHIE BUI0B 110 MOP(OIOTHIECKOMY KPHTEPHIOY.

Tema 3. Makpo3BO.IIONHSA H €€ pe3yJIbTAThI

MeToap!l H3ydeHHs MaKpo3BONOIMH. ITaleoHTonormdeckne METOAbl H3ydeHHs 3BOJIOIMH. IlepexoiHble
(bopMBI 11 (DITTOTEeHETHYECKHE PSB! OPTaHI3MOB.

Buoreorpadiaeckiie MeToab! H3ydeHns 3Bomolnm. CpaBHeHHe GIopsl I (ayHB! MaTEPHKOB H OCTPOBOB.
Buoreorpadirgeckue o6nactu 3emmi. BHIbI-3HAEMHKH I PEIIKTHIL.

DOMOpHOTIOTHYeCKHe U CPaBHHTENBHO-MOPGOIOTHYECKHE METOAbl H3YUeHHS 3BONIONUH. I eHeTHdueckie
MEXaHH3MbI 3BOJIOIMI OHTOTEHe3a I IIOSBICHHS 3BOJIOINOHHBIX HOBIIECTB. I'OMONIOTHYHBIE I aHAJIOTHYHBIE
oprasbl. PyJiIMeHTapHbIe OpraHbl I aTaBH3MBL. MOIEKYISIpHO-TeHETHIeCKHe, OHOXIMIYEeCKHe I MaTeMaTHIecKIe
METOABI H3Y4YeHHsS 3BONIOIMH. I'oMonormdnele reHbl. COBpeMEHHbIE METOABI IOCTPOSHHS (HIUIOTEHEeTHYE CKIX
JIEpEBBEB.

XpOMOCOMHBIE MyTAIHI H 3BOIOLIS TEHOMOB.

Ofmyre 3aKOHOMEPHOCTH (TIpaBIUIa) SBOJIONHUIL [Ipuxyun cmerel @yrxyuii. HeoOpaTHMOCTh 3BOJIOLIII.
AnanTiBHas paguaiist. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOITIIL

JdeMoHCTpAnHHA

TToptpetsi: K. M. Bap, A. O. KoBanesckini, @. Mromiep, 3. I'eKKkesb.

Tabmmel 1 cxeMmpl: «QDHIOTEHETHYECKIIT DS JIOIIAJ», «APXEONTEPHKC», «3BEpo3yOble SIIIEpPBI»,
«Creronedambr», «PHHHOGHUTE», «CeMeHHble IallOPOTHHKI, <«bioreorpadudeckiie 30HbI 3eMim», «Jlpeiid
KOHTHHEHTOB», «PennkTel», «HadanbHele cTagun SMOpPHOHAIBHOTO pPAa3BHTHS II03BOHOYHBIX JKHBOTHBIXY,
«["OMOJIOTIYHBIE I AHAIOTHYHBIE OpPTAaHBI», «PyIIMEHTB», «ATaBH3MBI», «XpPOMOCOMHBIE HAOOpPBHI UENOBEKA I
nnMInanse», «[ TaBHbIE HalpaBIIEHHS 3BOJIOIHIY, «OOIIIe 3aKOHOMEPHOCTH 3BOJIIOLIIID».

OOopynmoBaHHe: KOJUISKIUHH, TIepOapii, MYIDKH HCKONAeMBIX OCTAaTKOB OPTAHM3MOB, MYJBDKI
TOMOJIOTHYHBIX, AHAIOTHYHBIX, PYAIMEHTapHBIX OPTAHOB 1 aTaBH3MOB, KOJUIEKITHH HACEKOMBIX.

Tema 4. IIpoucxoxkIeHNe H PA3BHTHe KH3HH Ha 3eMiie

Hayunple THIIOTE3BI IPOHCXOXKIEHHS JKH3HH Ha 3emile. AOHoreHe3 H maHcmepMmus. J[oHaydHbIe
TIPEJCTABICHIS O 3apOKIEHHH JKH3HH (KpealloHH3M). I'HIloTe3a IIOCTOSHHOTO CaMO3apoKASHHS XH3HH H eé
onposep:keHne onbitaMu @. Pemn, JI. Criammmarmanmy, JI. ITactepa. IIponcxosKaeHIe KI3HI 1 acTPOOHOIOTHS.

OCHOBHBIE 3Talbl HEOPraHIIEeCKON 3BONIOIMI. IlTaHeTapHas (TeoloridecKas) SBOMIOIHS. XHMITdecKas
3BOIOINSA. AOHOTEHHBIII CHHTE3 OpPTaHHYECKNX BeIIecTB 113 HeopraHmdecknx. Omerr C. Mmmmepa un I'. FOpm.
O0pa3oBaHue IOTIMEPOB 113 MOHOMepoB. KoanepBaTHas rimote3a A. 1. OnapiHa, THIIOTe3a IEPBIYHOTO OyIbOHa
JIx. XomnneiiHa, reHeTHdecKas rumore3a I'. Mémnepa. Pubo3mvsr (T. Yek) i rumoresa «vupa PHK» V. I'mnbepra.
®opMHpoBaHIEe MEMOpaH 1 BOHIKHOBEHHE IIPOTOKIETKIL

Hcropus 3eMmi H MeToApl €€ H3ydeHHS. lICKomaeMble OpraHHYecKHe OCTaTKH. I'eoXpoHomorus H eé
Mertoabl. OTHOCHTeTbHAs 1 aOCOMIOTHAs TEeOXPOHONOTHs. I €OXpOHONIOTHYEeCKas IIKajla: 30HBI, 3pPblI, IEPHOIbI,
3MOXH.

HavanpHble 3Tambl OpraHHYecKoll »Bomonuu. IIosBIeHHE U SBOIOLIS IEPBBIX KIETOK. JBOIIOIHSA
MeTabomi3Ma. Bo3HIKHOBeHIIe TIepBBIX 3KocHcTeM. COBpeMeHHbIe MIKPOOHBIE OHOIIEHKH KaK aHAJIOT IEPBBIX Ha
3emite coobuecTB. CTpoMaTONUTHL. IIpOKapHOTH 1 3YKapHOTHI.

IIponcxosxaeHe 3yKapHOT (cHMOHOTeHe3). DBOMIOIIIOHHOE IIPONCXOXKIeHHe BHPYCOB. IIpoucxosxieHue
MHOTOKJIETOYHBIX OPTaHH3MOB. BO3HIIKHOBEHIE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHH3MOB.

OCHOBHBIE 3Tallbl 3BOJIOIIH BBICIINX pacTeHHil. OCHOBHBIE apoMop]o3bl pacTeHHIl. BbIXo pacTeHHII Ha
cynry. IlosBieHHe CIOpOBBIX pacTeHHII H 3aBoeBaHHe HMH cynm. CeMeHHble pacTeHHsS. IIpomcXoxIeHne
LIBETKOBBIX PaCTEHHII.

OCHOBHBIE 3Tallbl 3BONIOIIH JKUBOTHOrO Miupa. OcHOBHBIE apoMop¢ho3Bl KHIBOTHBIX. BeHickas dayHa.
KeMmOpiicKimi B3pbIB — IIOSBIEHIE COBPEMEHHBIX THIIOB. IlepBble XOpIOBbIe KIBOTHBIE. JKI3HE B BOJIE. DBOIIOIIS
1I03BOHOYHBIX. IIponcxoxaeHne amduomi n pentmmii. IIponcXoJeHIe MISKOINTAIONX I ITHI. IIpIHIm
KIII09eBoro apoMopdo3za. OcBoeHNe 6eCI03BOHOYHBIMHI H IT03BOHOYHBIMI JKHBOTHBIMI CYIIIH.

PasBurie JXI3HH Ha 3eMile IO 3paM I IepHoJaM: apXeil, IIpOoTepo30il, Maneo30il, Me3030il, KallHO301l.
OOmast XapaKTepHCTHKa KIIIMaTa I I'€0JIOTHYeCKIX IpolieccoB. ITosBIeHNe I paclBeT XapaKTePHBIX OPTaHI3MOB.
Vrieobpa3oBaHue: €ro YCIOBHS 1 BIHSHIE Ha Ta30BbII COCTaB aTMOCHEPHI.



MaccoBble BBIMHpAHHS — 3KOJOTHYECKHE KpPH3HCH IIponuioro. IIpHYHMHBI M CIEACTBHS MAacCOBBIX
BbIMIpaHmii. COBpeMEHHBIIT YKOIOTHYECKIIT KPH3IC, ero ocodeHHocTH. IIpobieMa coxpaHeHns 01opa3HooOpa3usa
Ha 3emIe.

CoBpeMeHHass CHCTeMa OpTaHHYecKoro Mmpa. IIpHHIIE! KilaccudHKalmu opraHm3MoB. OCHOBHBIE
CHCTEMAaTHYeCKIE TPYIIIBI OPTaHH3MOB.

JdeMoHCTpADHHA

IToptpetsr: ®@. Pemm, JI. Cnamnanmann, JI. ITactep, I1. I1. MeunnkoB, A. I1. OmapuH, JIx. XomgeiiH, I
Mémnep, C. Mumtep, I'. FOpu.

Tabmmer 1 cxembl: «Cxema omnbita @. Penmy», «Cxema onbita JI. ITacTepa 1o H3ydeHIIO caMO3apOsKICHIT
Km3HNY», «Cxema omsita C. Mmmrepa, I'. FOpm», «3Tamsl HeopraHIIecKoH 3BOIOIMII, «I €0XpOHOIOTHIecKas
mKkanay, «HadanbHble 3Tambl OpraHHYecKoH IBOMOINI», «CXeMa 00pa3oBaHHS yKapHOT IYTEM CHMOHOreHe3ay,
«CucteMa KHBOI TIpHposD», «CTpoeHIe BUpYca», «ApoMopho3sl pacTeHHm», «PHHIOPUTEY, «OIHOKIETOYHBIE
Bojopocm», «MHOTOKIeTOUHbIE BOAOpocHIy, «Mxuy», «IlanmopoTHukm», «I'0J0ceMeHHbIE pacTeHHA», «OpraHbl
LIBETKOBBIX pacTeHHil», «CxXeMma pa3BHTHS JKHBOTHOTO MHpa», «ApoMop¢ho3bl KHBOTHBIX», «IIpocTeiiminey,
«KumeunononocTHeie, «IlTocKie YepB», «UIeHICTOHOTHE», «PHIOB, «3eMHOBOIHBIEY, «IIpeCMBIKAIOIIIECS),
«IITHb», «MIeKommTaooney, «Pa3BHUTIE XKI3HI B apXelicKoil 3pe», «Pa3BHUTIE KI3HI B IIPOTEPO30IICKOIT 3pey,
«Pa3BHTHE JKI3HH B TIale030IiCKONl 3pey», «Pa3BHTHE JKI3HH B Me3030ICKOI 3pe», «Pa3BUTHE JKH3HH B
KaITHO30IICKO11 3pe», «CoBpeMeHHasl CHICTeMa OPTaHHYECKOI0 MHPay.

OOopynoBaHue: TepOapHIl PacTeHHII Pa3TIYHBIX OTIENOB, KOIUISKIHNHI HAaCeKOMBIX, BJIa)KHBIE IIperapaThl
JKHBOTHBIX, PAaKOBHHBI MOJIIIFOCKOB, KOJIIEKIIHH HITIOKO)KHX, CKENIeThl IO3BOHOYHBIX JKHBOTHBIX, Uydela ITHI] U
3Bepeil, KOIJIEKIIH OKaMEeHeJIOCTell, II0JIE3HBIX HCKOMaeMbIX, MYJISLKH OPraHHIeCKIX OCTaTKOB OPTaHII3MOB.

BupryaabHass JabopaTopHasi padora «MojennpoBaHiue oIbIToB Mimiepa—IOpH 10  H3YUEHIIO
a0HOTeHHOr0 CHHTE3a OpPTAaHIUECKIX COSIIHEHIIT B IIEpBITHOII aTMOC hepey.

JladopaTopHas padoTa «II3ydeHne U OMICaHHe HCKOIIAeMBbIX OCTaTKOB JPEBHIX OPTAHH3MOBY.

IIpakTHyeckasi padora «II3ydeHne ocoOEHHOCTEH CTPOSHNS pACTEHHIT pa3HbIX OTJEIOBY.

IIpakTHYeckas padora «II3ydeHie 0ocOOEHHOCTEIl CTPOSHIIS IO3BOHOYHBIX JKIBOTHBIX).

Tema S. IIponcxoxkaeHHe YeI0BeKAa — AHTPONOreHe3

Pazgens! 1 3a1a4n aHTPONONIOTHH. MeTOAB! aHTPOIOIOTHIL

CTaHOBIEHNE TIPEJICTABICHHII O IIPONCXOXIESHIN deloBeKa. Pemrno3Hble Bo33peHNs. CoOBpeMeHHBIE
Hay4dHbIE TEOPHIL.

CXOJCTBO 4YelOoBeKa C JKHBOTHBIMH. CHCTeMaTHYEeCKOE IIOJIOKEHHE denoBeKa. CBHIETENbCTBAa CXOJCTBA
YeloBeKa C JKHBOTHBIMIL CpPaBHHTEIHHO-MOPQOIOrHYecKHe, 3MOpHOIOrIYecKHe, (I3HO0IOr0-0HOXHMIYECKIE,
noBejeHYeckue. OTIHYNS YelIoBeKa OT KHUBOTHBIX. IIpIMOXOsKIeHHe I KOMIUIEKC CBS3aHHBIX C HHM IPH3HAKOB.
Pa3BuTIHE TOJOBHOI'O MO3Ta H BTOPOIl CHTHAIBHOI CHCTEMBI.

JBInKynine cib! (hakTopbl) aHTpoOIIOreHe3a: OHonormdeckue, conuaibable. COOTHOIIEHHE OHOMOTHIECKHX
1 COIHATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJHII aHTPOIIOTeHe3a. PaHHIE YeIOBEKOOOpas3Hble O0E3bsSHBI (IIPOKOHCYJBI) I paHHIIE
TIOHTHBI — OOIIIe TPeJKI YeT0BEeKOOOPa3HBIX 00e3bsH 1 JTHOJei. ABCTPAIONNTEKHN — JABYHOTHE IPENKH JIFOJEil.
UYenoBeK yMeTbIl, IepBble H3TOTOBIEHHS Opyamil Tpyaa. UenoBeK NPSMOXOJIANIHII I HEPBBII BBIXOJ TIOJEl 3a
npepensl Adpuxu. UYenoBek refienbOeprckiii — oOIIMI HpeJoK HeaHJepTalbCKOro deloBeKa I delloBeKa
pa3yMHoro. UenoBeK HeaHAEPTaJbCKIII KaK BIJ JIOJAEI XOJOJHOro KiIMaTa. YeloBeK pa3yMHBIII COBPEMEHHOIO
THIIA, IEHICOBCKIII YeJIOBEK, OCBOEHIIe KOHTHHEHTOB 3a Ipepenamu Adpukn. [TareoreHeTHKa 1 aJeoreHOMIKA.

DBOJIOIISA COBPEMEHHOTO deloBeKa. ECTeCTBEHHBII OTOOp B TONMYNISIMNAX deloBeKa. MyTaIlIOHHBIT
mponecc u momMopdmsMm. ITomynsimioOHHbIe BONHBL, Jpeiid TeHOB, Murpamus I «3GhGeKT OocHOBaTelns» B
TIOMYMSIIISX COBPEMEHHOTO YENIOBEKA.

Yenoseueckue pacel. IlonaTHe 0 pace. Boblme packl: eBpoleoniHasl (eBpa3miicKasi), aBCTpalo-Her PO IHasl
(3xBaTOpHANbHAasH), MOHTOJION/HAs (a3HMaTCKO-aMepHKaHCKas). BpeMs U IIyTH pacceleHHs deloBeKa IO IUIaHeTe.
EnmHCTBO 4enmoBeuecKHx pac. HaydHas HecocTOSTENIBHOCTH pacH3Ma. IIpHCIIOCOOIEHHOCTh YeloBeKa K pasHBIM
YCIOBHSM OKpYJKalolllell cpefpl. Bimsgame reorpadmdeckoil cpegsl 1 jpefipa reHoB Ha Mopdoiormo u
(bH3HOIOTHIO YeTI0BEKa.

MeKIICIUIUTITHApHbIE MeTOAsl B (bm3mdecKoil (OHOIOrHYecKoil) aHTPONOJOTHH. DBOJIOLIIOHHAS
AaHTPOIONIOTHS 1 IIaJICOAHTPOIIONIOTHS YENIOBEYECKHX MOMYyJISIuil. BHocolmanbHele HCCIEIOBAHHS IPHPOABI
genoBeka. llccae[oBaHIe KO3BOIIOIHH OHOIOTYECKOT0 H COIHATBHOTO B ETIOBEKE.

JdeMoHCTpAanHH

TToptpetsr: Y. Mapsus, JI. JIuki, 5. 5. Porurckii, M. M. T'epaciMos.

Tabmmper u cxeMsl: «MeTogs!l aHTpomomormm», «[OJOBHOI MO3r delmoBeka», «UemoBekooOpaszHble
00e3psHbI», «CKeleT dYeloBeKa U CKeleT IINMIaH3e», «PyIIMEHTHI H aTaBH3MBI», «JIBIDKYIHE CIIIBI
AQHTPOIIOT€He3a», «DBOTIOIMOHHOE [pPEBO UENOBeKa», «ABCTpAIONHTEK», «UeloBeK yMemblii», «UeloBeK



TIPSIMOXO MM, «J{eHIICOBCKINT denoBek» «HeaHaepTanbipby, «KpoMaHBOHIEI», «IIpelKi deloBeKa», «DTallbl
9BOJIIOLIHH YeJIoBeKay, «Pachl 4eloBeKay.

OO0opyjoBaHHe: MYISDKHI OKaMEHENIOCTel, IpeIMeTOB MaTepHalbHOI KyIbTyphl IPEAKOB YeTIOBEKa,
penpoxykim ((ororpadimi) kapTHH ¢ MI(MOTOTIIECKIMH I OHOIEIICKIMI CI0KEeTaMH IIPOHCXOKICHIIS JelloBeKa,
¢dororpadm HaxoJOK HCKOIMAeMBIX OCTATKOB YeNIOBEKa, CKeJIeT JeloBeKa, MOJEeNh depella deloBeKa U depera
LTIMIIAaH3€, MOJIeNb KICTH YelI0BeKa H KHCTH IINMIIaH3e, MOJEIH Topca MIPeJKOB YeI0BEKa.

JladopaTopHasi padora «II3ydeHIle OCOOEHHOCTEl CTpPOEHHS CKejleTa delOBeKa, CBI3aHHBIX C
TIPSIMOXOKICHHEM.

IIpakTHyeckasi padora «II3ydeHie 5KOTOTHIECKIX aJallTallil YeI0BeKay.

Tema 6. DKoJorHsi — HAYKA 0 B3aHMOOTHOHIEHHSX OPraHW3MOB H HAJOPTAaHH3MEHHBIX CHCTEM C
OKpY:Kamomel cpexoi

3apoJKIeHNe I pa3BUTHE 3KOJorHH B Tpydax A. I'ym6onpara, K. @. Pymse, H. A. CeBeproBa, 3. 'ekkens,
A. Tencnn, B. H. Cykauépa. Pazziemns! n 3agad1 3koorii. CBS3b 3KOJIOTHI C JPYTHMH HayKaMIL.

MerTonsr skomorum. IToneBsle HaOMOAEHHS. DKCIIEPHMEHTHI B SKOJIOTHH: IPHPOJHBIE H J1abOpaTOpHEIE.
MogemipoBaHie B 5K0J0TIH. MOHHTOPIHT OKpYKaromieil Cpe/Ibl: JOKaJbHBII, PeTrHOHaIbHbII 1 ITI00aIbHBIIL.

3HaueHHe SKOJIOTHYESCKHX 3HAHHII IS deloBeKa. DKOJOTHMYECKOe MIIPOBO33pEHHE KaK OCHOBA CBS3ell
YeIoBeYecTBa ¢ Ipupooil. @opMHpPOBaHIE KOOI MIECKOIT KYIBTYpHI H 3KOJIOTHYeCKOI TPaAMOTHOCTH HaCeJIeHIIS.

JdeMoHCTpanHH

Tloptpetsr: A. I'ym6ompar, K. @. Pymee, H. A. CeBepnos, 3. I'ekkens, A. Tencmn, B. H. Cykaués.

Tabmms! 1 cxeMbl: «Pa3ensl 3Komorumy», «MeToas! 3Konormm», «CxXemMa MOHHTOPHHTA OKpY KaroIleil
CpensDy.

JIadopaTopHasi padoTa «I3ydeHHe METOI0B SKOJOTHIECKIX HCCIIeJOBAHII».

Tema 7. OpraHH3MbI H cCpela 00HTAHHS

OKonormaeckie (HakTOpbl H 3aKOHOMEPHOCTH HX JeficTBus. Kimaccubmkaius 3KONIOTHYIEeCKHX (paKTOpOB:
abnoTHyeckue, OHOTHYECKHE, aHTpoHOreHHble. OOmIEe 3aKOHOMEPHOCTH [EHCTBHS 3KOJIOTHYECKHX (DaKTOpOB.
IIpasmto MurmMyMa (K. IlInpenrens, FO. JIn6nx). TonepaHTHOCTh. DBPHONOHTHBIEC I CTEHOOHOHTHBIE OPTaHI3MBL.

AobnoTmueckne (axkTopbl. CBET KaK SKOJOrHUeCKHil (akrop. JlelicTBHE pasHBIX YJaCTKOB COJHEYHOTO
CIIEKTpa Ha OpTaHH3MBL. DKOJIOTHYECKIIE TPYIIIBI paCTEHHII H KIBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHTHalIbHas pOJb
cBeTa. @OTONIEPHOAN3M.

TemmepaTypa Kak 3konormdeckuii ¢axrop. JleficTBHe TeMmepaTypsl Ha OpraHH3MBI. IIOHKIIIOTEpMHBIE I
TOMOIOTepPMHbIE OPTaHI3MbI. DBPHTEPMHBIE 1 CTEHOTEPMHbIE OPTaHH3MBL

Bna)XKHOCTh KaK 3Koyormdeckmil ¢axrop. IIprcrmocodneHns pacTeHHI K HOQIepKaHII0 BOJHOTO OamaHca.
Kiraccubnkaris pacTeHmI 1o OTHOLISHIHIO K Boje. IIp1crocobIeH s )KIBOTHBIX K HI3MEHEHHIO BOJHOTO peXIIMa.

Cpenpl oOHTaHHS OpPraHH3MOB: BOJHAs, HAa3eMHO-BO3JYyIIHAs, IIOYBEHHaAs, TIIyOHMHHas IIOJIOYBEHHAs,
BHyTpHOpraHm3MeHHas. OHI3HKO-XHMIMeCKHe OCOOSHHOCTH cpell OOHTAaHHS opraHu3MoB. IIpmcmocoOmneHs
OPraHI3MOB K JKI3HH B Pa3HBIX Cpeiax.

Buonormdgeckue pHTMBL. BHemHnme H  BHyIpeHHHe pHTMBL. CyTOYHBIE M TOJNYHBIE PHTMBI.
IIpHcrIocoOIeHHOCT OPraHI3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBIIT JKIT3HIL.

JKiu3HeHHbIe popMbI opraHI3MOB. IIoHATHE 0 JKII3HEHHOIT (hopMe. JKI3HEeHHBIe (HOPMBI PacTEHII: JepeBb,
KYCTAapHHKH, KyCTapHIYKH, MHOTOIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKH3HEHHBIE (OPMBI IKHBOTHBIX:
THAPOOHOHTHI, T€00HOHTHI, a3poOHOHTEL. OCOOSHHOCTH CTPOSHIS H 00pa3a JKI3HIL.

Buotiaeckue GakTopsl. Bl OHOTHYECKIX B3alMOAEIICTBHIT: KOHKYPEHIIIS, XHITHIIECTBO, CHMOHO03 I €T0
dopmbr.  ITapasuTHsM, Koomepais, MyTyamn3M, KOMMEHCamn3M (KBapTHPAHTCTBO, HaXJIEOHIUECTBO).
Hetpodiaeckue B3amMojelicTBus (Tommdeckue, Qoprdeckne, ¢abprdeckne). 3HadeHNe OHOTHYECKIX
B3aHMOJISTICTBHIT 171 CYIIIeCTBOBAHII OPTaHIM3MOB B cpezie 0OnTaHIs. [IpHHINII KOHKYPEHTHOTO HCKIIFOUEHIISL.

JeMoHCTpAanHH

Tabmis! I cXeMsl: «JKoormdeckue hakTops», «CBETOBOI CIIEKTP», «IKOJIOTHUESCKIE I'PYIIIBI KIBOTHBIX
II0 OTHOIIEHHIO K CBeTy», «TemIOKpOBHBIE KHBOTHBIE)», «XOJIOIHOKPOBHBIE KHBOTHBIE», «DH3HOTIOTHYECKIIE
aJanTall JKHBOTHBIX», «Cpenpl OOHTaHHS OpraHH3MOB», «bBHOIOTHYEeCKHE DPHTMBIY, <CJKi3HeHHbIe (opMBI
pacTeHHIT», «JKi3HeHHbIe (HOPMBI JKIBOTHBIX», «DKOCHCTEMA NIHPOKOIHICTBEHHOTO JIeca», «DKOCHCTeMAa XBOITHOTO
necay, «Llerm nutasnsy, «XHIHIIeCTBOY, «Ilapasutismy, «KoHKypeHIma», «CiuMoOno3y, « KoMMeHcamI3My.

ObopynmoBaHHe: TepOapHH pacTeHHII I JKHBOTHBIX, IIPHCIOCOONEHHBIX K BIIISHIIO Pas3IIYHBIX
9KOJIOTHYECKHX (haKTOpOB, TepOapHH CBETONIOONBBHIX, TEHEMIOOMBBIX I TEHEBBIHOCTHBBIX pPacTEHHII,
CBETOIIOOBEIE, TEHENMOOBhIE H TEHEBBIHOCIIIBbIE KOMHATHBIE PAaCTEHIS, TepOapHi I KOJIJIEKIIHH TEIIOTI00HBBIX,
3IMOCTOIKIX, MOPO30YCTOIYIBBIX pPAcTeHMIl, dydela ITHI I 3Bepell, TepOapHi pacTeHHII, OTHOCSIUIXCS K
rurpoduraM, Kcepoburam, Me3oduraM, KOMHATHbIE PACTEHNS JAaHHBIX TPYIII, KOJUIEKIHH JKIBOTHBIX, OOHUTAIOIIIX
B Pa3HBIX CpejJax, repOapiil I KOJUIEKIIH PACTeHHII 1 KHBOTHBIX, 00JIaJalOIIIX YepTaMIl IPICIOCOOICHHOCTH K



CEe30HHBIM I3MEHEHISIM YCIIOBHIIT JKH3HH, TepOapii I KOJUIEKIIIH PacTeHHII I KHUBOTHBIX Pa3IIYHBIX JKI3HEHHBIX
(bopM, KOJUTEKIIIH JKIBOTHBIX, YIaCTBYIOIIIX B Pa3JITIHBIX OHOTIYECKIX B3aHMO/IEIIC TBILIX.

JladopaTopHasi padoTa «BhISBICHHE IPHCIIOCOOIEHHIT OPTaHI3MOB K BIIISIHHIO CBETAY.

JIabopaTopHasi padoTa «BBISBIEHIIE IPICIOCOOIEHIIIT OPTAHII3MOB K BIIIITHIIIO TEMIIEPaTypPhI».

JIabopaTopHasi paboTa «AHaTOMITYeCKIe OCOOEHHOCTH PacTEHINT 13 pa3HbIX MECT OOHTaHIS».

Tema 8. DKo/10THSI BH0B M NONMY ISIOHI

DKONOTHYECKHE XapaKTepHCTHKH momynsumn. Ilomymsimist Kak —Omonormdeckas cHcreMa. Pomb
HEOIHOPOJHOCTH cpelbl, (IB3MYecKHX OapbepoB H OCOOGHHOCTEINl Omomormm BHIOB B  (opMHpoBaHIM
TIPOCTPAHCTBEHHON CTPYKTYphl Homyismmi. OCHOBHBIE IOKa3aTeNM MOMyJIIIUI: YHCIEHHOCTh, IUIOTHOCTS,
BO3pacTHas 1 0JI0Bas CTPYKTYPa, POK/a€MOCTh, IPHPOCT, TEMII POCTa, CMEPTHOCTH, MHUT PAITHS.

DKonormueckasl CIpykTypa nomymsmui. OIeHKa YHCISHHOCTH MNONMyNsiHH. J[HHaMHIKa IOMyNIsIHH H e&
perymsuus. buoTmdgeckmil moTeHnmnan nomysamml. MoJemipoBaHne JUHAMHKH Domynsamm. Kpussle pocrta
YICIEHHOCTH HOMy . KpiBble BEDKHIBaHIA. Perymdiig 9ICIeHHOCTH IOMYIIAINIIL: poilb (haKTOPOB, 3aBHCAIIIX
1 He 3aBHCSIIINX OT IIOTHOCTH. DKOJIOTHYEeCKHe CTpaTerH BIOB (1- 1 K-cTpaTterm).

ITonsTe 00 >Konormgeckoil Hume BHAa. Mecrtooburanne. MHOTOMEpHas MOJENb 3KOJIOTHYECKON HHIITI
Jx.J1. XaraiacoHa. Pa3Meps! 3KoJIormdecKoil Humml. IToTeHImansHas 1 peali30BaHHas HIIIIH.

Bup Kak cucTeMa IOMyJIi. Apeais! BHAOB. BHABI H HX JKI3HEHHBIE CTpaTETHI. JKOJIOTHYECKIE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEI€HHS H MUTPAITHII KIBOTHBIX. BHIOTOTIMecKie HHBa3HH TYKEePOIHBIX BHIOB.

JeMoHCTpanuu

IToptpeT: JIx. 1. XaT4HHCOH.

Tabmmbl H CXeMBI: «DKOJOTHYECKHE XapaKTepHCTHKH IOMynsuimi», «IIpocTpaHCTBEHHAs CIPYKTypa
Tomynsumm), «Bo3pacTHele MHPaMHIBI MOMyISIHIY», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3eMII pa3MIdHBIMU
oprasmMamim, «Moemb 3KoJormaeckoit Himn JHx. 1. XaTdiHCcoHay.

ObopynoBaHue: repdapHIl pacTeHMIT, KOJUISKIIHIH KIBOTHBIX.

JIabopaTopHasi padoTa «IIpHcHoCcoOIeHIISI CeMSH PACTeHHII K pacCeIeHITION.

TeMma 9. DK0.J10rHS CO00NIECTB. DKOJOTHUeCKHE CHCTEMBI.

CoobmiecTBa opraHI3MOB. BHOIIEHO3 I €T0 cTpyKTypa. CBI3H MEXIy OpraHH3MaMH B OHOIIEHO3E.

DKocHcTeMa Kak OTKphITas cucteMa (A. k. Tercmn). @yHKIIIOHAIBHBIE OJIOKH OPraHI3MOB B SKOCHCTEME:
TIPOAYLIEHTHI, KOHCYMEHTHI, pelyleHThl. Tpodideckue ypoBHH. Tpodudeckue nem: i ceTn. AGHOTHIeCKHe OI0KH
sKocHcTeM. IT0UBHI I IIBI B 3KOcHCTeMaX. KpyroBopoT BENeCTB 1 IIOTOK SHEPTHII B IKOCHCTEME.

OCHOBHBIE TIOKa3aTeNH 3KOCHCTEMBI. brioMacca 1 IpoayKIns. DKOJIOrHIecKHe MHPaMIIb! THCel, GHOMAacChl
1 SHEPTHIL.

Hunamuxa sxocucmem. Kamacmpoguyeckue nepecmpotixu. @aykmyayuu. HanpapieHHbIe 3aKOHOMEPHBIE
CMEHBI COOOHmIECTB — CyKueccHH. IlepBHYHBIE N BTOPHYHBIE CYKIECCHH H HX TPHYHHBL. AHTPOIIOTeHHBIE
BO3JEICTBHS Ha cykueccun. KimiMakcHoe coobmiecTBo. Bropa3HooOpasie 1 IOTHOTAa KPYTOBOPOTa BELIECTB —
OCHOBa YCTOITYHMBOCTH COOOIIECTB.

IIpupoHBIe SKOCHCTEMBL. JKOCUCMeMbl 03€D U peK. DKoclicmemsl Mopell 1 oKeaHoe. DKoclcmemsl MYHOP,
Jecos, cmeneli, NyCMbiHb.

AHTpONIOT€HHBIE JKOCHCTEMBI. ATpO3KOCHCTeMa. ATpPOIEHO03. Pa3smrdus MeXIy aHTPOIOTEHHBIMH M
TIPHPOIHBIMH SKOCHCTEMaMH.

VpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypoo3kocucTeM. I'opozckas daopa n dayna. CHHaHTpOImI3aIis
TOpOJCKOII (hayHBI. BHonoTIMecKoe 1 X03MIICTBEHHOE 3HAUEHIE arpo3KOCHICTEM 1 YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (DOPMHpPOBaHIS OCHOBHBIX B3aNMOJCIICTBHII OpTaHHM3MOB B SKOCHCTeMaX. Poib
KACKaoOHo20 3¢hghekma u 81o008-30uduxamopos (Kioyeevix 610oe) € yHKYUOHUpoeanul 3Kocticmem. IlepeHoc
SHEPrHH U BEIECTB MEKIY CMEXHBIMH SKOCIHCTeMaMIl. YCTOIYHBOCTh OPraHII3MOB, IIOIYJIAINII H SKOCHCTEM B
YCIIOBHSX €CTECTBEHHBIX I aHTPOIIOTEHHBIX BO3/ICTICTBHIL.

Mexanuzmel  go30elicimela  3acpA3HeHUll PA3HLIX MMUN0E HA  CYOOP2AHUIMEHHOM, Op2aHU3MEHHOM,
NONVIAYUOHHOM U SKOCUCMEMHOM VDOBHAX, OCHO8bl 3IKON02UHECKO20 HODMUPOBAHUA — (AHINPONOSEHHO20
go30elicmeus. MeToon0rsa MOHHTOPHHTA €CTECTBEHHBIX H aHTPOIIOTE€HHBIX 3KOCHCTEM.

JeMoHCTpanuu

Iloptpet: A. JIx. Tercnn.

Tabmmpr 1 cxeMmsl: «CTpyKTypa OHOIlEHO3a», «DKOCHCTEMa IIHPOKOTHCTBEHHOTO Jecay, «JKOCHCTEMa
XBOITHOTO J1ecay», «OYHKIIIOHAIBHbIE TPYIIIBI OPTaHI3MOB B SKOCHCTeMeY, «KpyroBOpOT BEIIECTB B SKOCHCTEMEY,
«[demu nuTaHus (macTOMIIHAS, AETPHTHAsS)», «OKOJOTHUEeCKas MHIpaMHa dHcel», «DKOJOoTHYecKas MHpaMIia
Omomaccel», «ODKOJIOTHYecKas ImHpaMijga >Heprmm», «OOpazoBanme Oomotay, «IlepBHYHAsS CYKIECCHI,
«BoccTaHOBIEHIE Jeca IOCIe MOXapay», «DKOCHCTEMa 03epay, «ATpoIleHo3», «KpyroBopoT BeHIECTB H IIOTOK
SHEPTHH B arpolieHo3e», «IIpimMepsl ypOoIKOCHCTEM.



OOopyoBaHIe: TepOapHIl paCTeHMIl, KOJUIEKIH HAceKOMBIX, dUydella ITHII H 3Bepeil, repOapm
KYJIbTYPHBIX H JIKOPACTYIIHIX PACTEHHII, aKBapHyM KaK MOJIeTb SIKOCHCTEMBI.

IIpakTHyeckasi padora «I13yueHne 1 OMICaHHEe YPOOIKOCHCTEMBD.

JIabopaTopHasi padora «II3ydueHHne pa3HOOOpa3Hs MEJIKHX II0OYBEHHBIX WICHHCTOHOTHX B pa3HBIX
HKOCHCTEMAX).

IKCKYpcHS «OKCKYpCHS B THIIHMYHBII OHOTeoneHo03 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha CYXOJONBHBII LTI
TIOIIMEHHBII JIYT, 03epo, 00II0TO)».

IKCKypcHs «DKCKypCHs B arpO3KOCHCTEMY (Ha I0JIe IUTH B TEIUTITYHOE X03SIICTBO)».

Tema 10. Buocdepa — riiodaabHAsI IKOCHCTEMA

Buocdepa — obmennanerapHas odoodka 3eMiH, IJe CYIIECTBYET M CYIIeCTBOBala JKI3Hb. Pa3BHTHE
TIpeJICTaBIIeHIII 0 onocdepe B Tpyaax 3. 3tocca. Yuenne B. I1. BepHaackoro o 6mocgepe. Obmactu 61ocdepsr i eé
coctaB. JKiBoe BemecTBo 61ocheps! I ero (hyHKITHIIL.

3aKOHOMEPHOCTH CyIecTBOBaHIS Omoctepbl. OcobeHHOCTH OHOCGhEph KaK IJI00ANTBHOI 3KOCHCTEMBL.
JuHamirdeckoe paBHOBecHe B Onochepe. KpyroBopoTs! BemecTB 1 OHOTeOXHMIMECKHe IHKIBI (yTaeposa, a3ora).
PuTMITYHOCTS SIBJICHHII B O10C depe.

3oHampHOCTH Onocheps!. ITonsTie 0 61oMe. OCHOBHBIE OHOMBI CYIIH: TYHJpa, XBOIHbIE JIeca, CMENIaHHbIe
1 IIHPOKOIHCTBEHHBIE JIeca, CTEIH, CaBaHHbI, ITyCTHIHI, TPOIIIYECKIEe Jeca, BRICOKOrophs. KiinMar, pacTHTENbHBIT
1 JKHBOTHBII MIpP OIIOMOB CYIIIIL

CTpyKkTypa 1 (pYHKIIHS KHBBIX CHCTEM, OLIEHKa IX PECYPCHOTO IOTEHIaIa 1 01ochepHbIX (pyHKITHIL.

JeMoHCTpanuu

IToptpeTsr: B. I1. Bepraackmii, 3. 3tocc.

Tabmmer 1 cxeMsl: «['eocepsr 3emmn», «Kpyropopor a3ora B mpHpoje», «KpyroBopoT yriepoaa B
npupoje», «KpyroBopot kuciaoponga B mpupoje», «KpyroBopoT Bojas! B Ipupoje», «OCHOBHBIE OHOMBI CYIIII»,
«KimmMaTigeckue mosca 3emnny, «TyHapay, «Taiira», «CMemIaHHbII Jecy, «IIIpoKoIICTBeHHbI 1ecy, «CTenby,
«CaBanHay, «IIycTerHa», «TpOMITIECKINT Iec.

ObopynoBaHie: repOapH pacTeHHIT pa3HbIX OHOMOB, KOJUISKITHII KIBOTHBIX.

Tema 11. Yest0BeK H OKpYAKAKOMIasi cpeaa

DKoNorHYecKHe KPH3HUCHl I HX INpHYHHEL. Bo3jelicTBHe denoBeka Ha Ouocdepy. 3arps3HeHHe BO3IyNIHON
cpenpl. OXpaHa Bo3AyXa. 3arps3HeHIe BOJAHOI cpexbl. OXpaHa BOJHBIX pecypcoB. PaspymreHne mouBel. OxpaHa
TIOUBEHHBIX pecypcoB. II3MeHeHne KinmMara.

AHTpOTIOTeHHOE BO3/ICIICTBIE HAa PACTHTENBHBI I JKIBOTHBII Mip. OXpaHa paCTHTEIBHOTO H JKIIBOTHOTO
Mupa. OCHOBHBIE IIPHHIIMIIBI OXpaHBI IpHpojsl. KpacHere kHuru. Ocobo oxpaHseMble NPIPOJIHbIE TEPPHUTOPIH
(OOIIT). boraHgecKHe caIsl 1 300JI0THIECKIE TapKIL.

OCHOBHbIE  ITIPHHIIMIIBI ~ YCTOITMHMBOTO  PasBHTHS  dYeJoBedeCTBA M IPHPOABL.  PaIllloHaIbHOE
TIPHPOJOTIONB30BAHIE H COXpaHEeHIe OHOIOTHYECKOTO pa3HooOpasms 3emnn. OOmie 3aKOHOMEPHOCTH ITI00AIbHBIX
9KOJIOTHIECKUX KPH3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3ICca 1 €T0 BEPOSTHbIE IOCTIEICTBIS.

Pa3BuTHIE METOI0B MOHHTOPHHTA Pa3BUTHS ONACHBIX TEXHOT'€HHBIX IpoleccoB. Cucmemmuble 1UCCIed08aHA
nepexooa K pecypcocbepecaioujell U KOHKVDEHMOCHOcoOHol 3Hepeemiuke. Buonocuveckoe paszHoobpasue u
ouopecypcel. HayuoHanvHvle UHGOPMAYUOHHBIE CUCIEMbl, o0becnedugaroujie O00CMYN K UH@opMayuu no
COCINOAHUI0 OMOENbHBIX 8UO08 U 3Kocucmem. OCHOgvl 3Kopeadunumayul 3xKoctcmem U cnoco6og 6opwvdel
ouonoepesicoeHuAMU. PexoHCMPYKYUA MOPCKUX U HAZEMHBIX IKOCUCINEM.

JdeMoHCTpAanHH

Tabmumbl 1 cXeMbl: «3arps3HeHHe aTtMochepsl», «3arps3HeHHe THApochepbl», «3arpsS3HeHHe MOYBEIY,
«ITapHHKOBBII 3P dekT», «Ocob0 oXpaHsIeMble IPUPOIHBIE TepPHTOPHITY, «MOIEIH YIIPaBISIEMOTO MIPa.

ObopynoBanue: ¢ororpadhui oxXpaHIeMbIX pacTeHHIl 1 XHBOTHBIX KpacHoil kaurn Poccmiickoii ®@egeparnii,
KpacHoil KHITH perHoHa.



INITAHHPYEMBIE PE3VJIbTATBI OCBOEHHS ITPOI'PAMMBI 11O BHOJIOT'HH HA YPOBHE
CPEJTHET'O OBIIIEI'O OBPA30OBAHHSA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycTaHaBIHBaeT TPeOOBAHIS K pe3ylabTaTaM OCBOCHIS OOYYAIOUIMICS IIPOTPAaMM CpEIHETO
o0mero o0pa30BaHIs: TYHOCTHBIE, METANIPEIMETHBIE I IIPEIMETHBIE.

B CTpyKType MITHOCTHBIX pE3yJIbTaTOB OCBOSHHS IPOTPaMMBI IO OHONOTHH BBIIENECHBHI CIIEIYIONINEe
COCTABIISIONNIE. OCO3HAHHE OOYJaIOUINMICS POCCHIICKOIl TpPaKTaHCKOH MHIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPAa3BHTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIIPENENCHUIO, Haluyue Momugayui X OOydeHHIo OHOIOTHH,
lyeneHanpaeieHHoe pasgumiie BHYTPEHHIX yOeKISHIIT MITHOCTH Ha OCHOBE KIIFOYEBIX IEHHOCTEH H HCTOPHIECKIX
TpaJUIIIl pa3sBUTHS OHOJIOTHMYECKOrO 3HAHUS, 20MMOGHOCMb U CHOCOOHOCM® 00YJaroNIIXCsl PYKOBOJCTBOBATHCS B
CBOEIT JIeTeTbHOCTH IIEHHOCTHO-CMBICIIOBBIMI YCTAaHOBKAMH, TIPHCYIIIMII CHCTeMe OHOTIOrHIecKoro 00pa3oBaHIs,
Hanu4lie NPagoco3HAHUA FKOIOTHIECKOI KyIBTYPBI, CHOCOOHOCM CINAGUIMb LIS U CTPOUTH JKI3HEHHbIE TUIAHBL.

JIIrYHOCTHBIE pPE3yIbTAaTHl OCBOEHHS IIPOTPaMMBI IO OHOJIOTHH JOCTHTAIOTCS B €IHHCTBE Y4eOHOH I
BOCIHTATENIPHOI JIESTETTBHOCTH B COOTBETCTBHH C TPAIUIIHOHHBIMH DPOCCHIICKHMH COIHOKYJIBTYPHBIMIL,
HCTOPHYECKIMH H JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPHHATBIMH B OONIECTBE IPaBIUNIAMH H HOpPMaMH
TIOBEJIEHNS I CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHMHS, CAMOBOCIHITAHIS I CAMOPa3BUTIS, Pa3BUTHS BHYTPeHHeI
MO3HIMH JHYHOCTH, HAaTPHOTH3Ma H YBAXKEHHS K 3aKOHY H IIPAaBONOPSAKY, UYENIOBEKYy Tpyda H CTapuIeMy
TIOKOJIEHHIO, B3aHMHOTO YBaXXCHHS, OEpeKHOTO OTHOLIEHHS K KYIbTYPHOMY HACIeIII0 H  TPaIHINLIM
MHOTOHAI[HOHAIIBHOTO Hapoja Pocciickoil deeparii, IpHpoIe 1 OKPYXKaIoIIel cpee.

JIIrYHOCTHBIE pe3yIbTaThl OCBOEHHS ydeOHOro mpenMera «BHOJOTHS» JOJDKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh O0YJarONNIXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOI BHYTpEHHE! MO3MIHEN JIHMYHOCTH, CHCTEMOIT
LIEHHOCTHBIX OpHEHTAIHil, TIO3UTHBHBIX BHYTPEHHIX YOEXKIEHIHII, COOTBETCTBYIOIIIX TPAJHIIIOHHBIM LIEHHOCTIM
pPOCCHIICKOTO OOIIeCTBa, PACIINpeHHe JKI3HEHHOTO OIbITa H OIbITa JESTENBHOCTH B IIPOIECCE pealH3allii
OCHOBHBIX HaIIPaBIICHHUIT BOCIIHTATEIbHOI AESITEIBHOCTH, B TOM YHCIIE B 9aCTIH:

1) rpazKIAHCKOr0 BOCIHTAHHUS:

chOpMIIPOBAaHHOCTh TPaXTAHCKOI IO3MIMMI OOYdJaromlerocs Kak aKTHBHOIO II OTBETCTBEHHOTO dJeHa
POCCHIICKOTO 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX IIpaB 1 00S3aHHOCTE!!, yBaXKeHIIe 3aKOHA H IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOIN TBOPYECKON [JESTENFHOCTH IPH CO3JAHIH YYeOHBIX IIPOEKTOB, PELICHIHI
y4eOHBIX 1 T03HAaBAaTEIbHBIX 3a/]ad, BHIIOTHEHHH OHOJIOTHYECKHX IKCIIEPHMEHTOB;

CIOCOOHOCTBh OHPEIEIATh COOCTBEHHYIO IIO3HIMIO IO OTHOIISHHIO K SIBICHHSM COBPEMEHHOI JKI3HH H
0OBACHATH €€;

YMeHIe YYHTBIBAaTh B CBOHX [EHCTBHAX HEOOXOMIMOCTh KOHCTPYKTHBHOTO B3aIMOJEICTBHS JIOJCH C
Ppa3sHBIMH YOEXKISHISMH, KyIbTYPHBIMI IIEHHOCTSIMH 1 COITHAIbHBIM IIOJI0KEHIEM;

TOTOBHOCTh K COTpPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBHIIIONHEHHS YYEOHBIX, IIO3HABAaTEIbHBIX H
HCCIIeJOBATENbCKIX 3aad, yBaXKUTEIBHOTO OTHONIEHHS K MHEHHIO OINIOHEHTOB IIPH OOCYMXIEHHH CIIOPHBIX
BOIIPOCOB OHOJIOTHYIECKOT0 COIEPIKAHIIS;

TOTOBHOCTH K T'YMaHHTapHOII I BOJIOHTEPCKOII JeITeIbHOCTH;

2) DATPHOTHYeCKOr0 BOCIIHTAHHS:

chOpMIIPOBAHHOCTH POCCHIICKOIT TPaKIAHCKOI MISHTITHOCTH, TATPHOTH3MA, YBaXKEHI K CBOEMY Hapoy,
9yBCTBa OTBETCTBEHHOCTH Iieped POMIHOI, TOpJOCTH 3a CBOI Kpail, cBO0 PojnHYy, CBOH S3BIK H KYJIBTYDY,
TIPONUTOE 1 HACTOSIIIee MHOTOHAIIHOHAIBHOTO Hapoaa Pocct;

LIEHHOCTHOE OTHOIIEHHE K IPHPOJHOMY HaCIeJII0 H IaMSATHHKaM IIPHPOABI, JOCTIDKeHHsSM Poccium B
HayKe, HCKYCCTB€, CIIOpTe, TEXHOJIOTHAX, TPY/IE;

CIIOCOOHOCTh OLICHHBATh BKJIAJ POCCHIICKIX YIEHBIX B CTAHOBJIEHHE H pa3BHTHE OHOJOTHII, TMOHHMAHIISI
3Ha4eHHs OHOJIOTHH B TO3HAHHH 3aKOHOB IIPHPOJIBI, B JKII3HH YeJI0BEKa I COBPEMEHHOTO O0IIEeCTBa;

npeitHas yOoeXJEHHOCTh, TOTOBHOCTH K CIY)KeHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYyAB0Y;

3) AYXOBHO-HPABCTBEeHHOI0 BOCHHTAHHS:

OCO3HAaHHE JyXOBHBIX IIEHHOCTell pOCCHIICKOr0 Hapoa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHIS, 3THYECKOTO IIOBEIEHILS;

CIIOCOOHOCTH OIIEHHBATh CHTYAINI0 I IPHHIMATh OCO3HAHHBIE DEIICHIS, OPHEHTHPYSCh Ha MOpalIbHO-
HPaBCTBEHHBIE HOPMBI 1 IIEHHOCTII;

OCO3HaHHe JIMYHOTO BKJIaJia B IIOCTPOEHHE YCTOITIHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOHM DPOANTENSM, CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO IPHHSITHS
LIEHHOCTeI! CeMeIHOIT JKI3HI B COOTBETCTBHI C TPaJUIISIMI HapoaoB Poccrr;

4) 3cTeTH4YeCKOro BOCHHTAHHS:



3CTETHYECKOE OTHOIIECHHE K MHPY, BKIIOYasi 3CTETHKY OBITa, HAYYHOT'O 1 TEXHITYECKOI'0 TBOPUECTBA, CIIOPTA,
Tpy/a, 0OIIeCTBEHHBIX OTHOIICHIII;

TIOHIMAHHE YMOILHOHATBHOTO BO3ASHCTBHS KIBOI IPHPOABI H €€ IIEHHOCTI;

TOTOBHOCTh K CaMOBBIPayKEHHIO B Pa3HbIX BIJaX HCKYCCTBA, CTPEMIICHIIE IPOSBIATH KadeCTBa TBOPIECKOIT
JIHYHOCTH;

5) ¢usnayeckoro BocnHTAaHHSA, (OPMHPOBAHHS KYJABTYPbl 300POBbS H 3MOIHOHAJIBLHOIO
0JIaromo Iy Ins:

TIOHIIMaHHE H pealH3alis 3J0poBOTO H Oe3omacHOro odpa3a JI3HH (3J0poBoe IHTaHUE, COOMIOAeHIe
THTHEHNYeCKIX TIPaBII I HOpM, COalaHCHPOBAHHBII pEXHM 3aHATHII I OTJbIXa, peryiaspHas Gm3mdeckas
AaKTHBHOCTB), O€peKHOro, OTBETCTBEHHOTO H KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (H3HUECKOMY H
TICHXITIECKOMY 3I0POBBIO;

TIOHIMaHIe IEeHHOCTH TIPaBIUT HHIUBHYaIbHOTO H KOJUIEKTHBHOTO O€30I1aCHOTO ITOBEJCHHS B CHTYAIUIIX,
YTPOXKAIOIIIX 3J0POBBIO 1 JKII3HI JIOJIEI;

OCO3HAHHE IOCIEJCTBHII H HENPHATHS BpPEJHBIX IPHBBIUEK (YHOTPEeOIEHHS alKOTOoMls, HapKOTHKOB,
KYpEHU);

6) TPYI0BOI0 BOCIIHT AHHSI:

TOTOBHOCTB K TPYAY, OCO3HAHIE IIEHHOCTH MacTepCTBa, TPYOTI00HE;

TOTOBHOCTh K AKTHBHOI JEATEIPHOCTH TEXHOJOTIYECKON H COIHATBHON HAlpaBIEHHOCTH, CIIOCOOHOCTH
HHHIIIPOBATh, IUTAHHPOBATh 1 CAMOCTOSTENIbHO BBIIOIHATH TaKyIO JeSTE€IbHOCTD;

HHTepeC K pa3IHIHbIM chepaM IpodeccHoHaIbHOI IeSTeIbHOCTH, YMEHHIE COBEpPIIaTh OCO3HAHHBII BBIOOD
Oyaymeil mpodeccH 1 peam30BbIBaTh COOCTBEHHbIE JKII3HEHHbIE IIAHBI;

TOTOBHOCTb H CIIOCOOHOCTH K 00pa30BaHIIO I caM000pa30BaHHIO Ha MPOTSLKEHIH BCEll HKI3HI;

7) 3K0JI0rHYeCKOr0 BOCIIHTAHHS:

9KOJIOTHYECKH 1IeJIeco00pa3HOe OTHOIIEHHE K IpPHpOoJe KaK HCTOYHHKY JKH3HH Ha 3emie, OCHOBE &
CYILIECTBOBAHII;

TIOBBIIIIEHHE YPOBHS 3KOJIOTHYECKOH KYIBTYPHI: IPHOOpETEHHEe OMbITA IUIAHHPOBAHMNS ITOCTYIIKOB I OLEHKH
X BO3MOKHBIX ITOCIEICTBHII JJIs OKPY KarOIIel CpeJIbl;

OCO3HaHHe II00aThHOTO XapaKTepa 3KOJIOTHYeCKIX IIPoOiIeM 1 IMyTeil IX peleH s,

CIIOCOOHOCTh HCIIONB30BaTh IPHOOpeTaeMble IPH H3YUEHIH OHONOTHH 3HAHHS I YMEHHS IIPH pEIIeHIH
TpodneM, CBS3aHHBIX C pAIfIOHATbHBIM IIPHPOIONIONB30BAaHIEM (COOMIOAEHNE IPaBIJI MOBEJSHHS B IPHPOJE,
HaIIpaBJIEHHBIX Ha COXpAHEHHE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BHJIOB, SKOCHCTeM, 6rochepsr);

aKTHBHOE HEIPHATHE [JeilCTBHII, TIPHHOCAIINX BpeJ OKpYKaromell IPHPOIHON cpele, YMEHHe
TIPOTHO3HPOBATH HEOIATONPHATHBIE KOJIOTHYECKIe IOCIEICTBIS MPEAIPIHIMAeMBbIX JelICTBHII I IPeIOoTBpaIlaTh
Hx;

HaIM4He pa3BHTOIO SKOJIOTHYECKOTO MBIIUICHHS, 3KOJOTHYECKOH KyJIbTYpHI, OIBITA JESTEIbHOCTH
9KOJIOTHYIECKOIl HAIPaBIEHHOCTH, YMEHHS pPYKOBOJICTBOBAThCS IIMH B II0O3HABAaTENIbHOIl, KOMMYHHKAaTHBHOI I
COIIANIBHOIT IIPAaKTHKE, TOTOBHOCTH K YIaCTIHIO B TIPAaKTHYECKOI eI TeTbHOCTH SKOIOTIIECKOI HAaIIPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHS

c(hOpMHIPOBAaHHOCTh MHPOBO33PEHIISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BHTHS HayKH U
0OIIeCTBEHHOIl NPAKTHKH, OCHOBAaHHOI'O Ha JHaloTe KYJbTYp, CIIOCOOCTBYIOIETO OCO3HAHHIO CBOEIO MeCTa B
TIOJHKYJIBTYPHOM MIpE;

COBEPIIEHCTBOBAHHE SI3BIKOBOI 1 YHTATEIhCKOI KyJIbTYyphI KaK CPeICTBA B3aHMOZAEHCTBIS MEXKIY JIFOAbMII
1 TTO3HAHIS MIHpa;

TIOHIMaHNe CHeIGUKI OHONOTMI KaKk HAayKH, OCO3HaHHA e€ poiml B (OPMIPOBAHHHI PalHOHATEHOTO
Hay4YHOTO MBIIIUICHHS, CO3JaHHI IETIOCTHOIO TIPEACTaBICHHS 00 OKpPYXKAIOIeM MIHpEe KaK O €JIHCTBE IIPHPOIBI,
YeloBeKa 1 00IIecTBa, B IIO3HAHIIN NIPHPOJHBIX 3aKOHOMEPHOCTEI I pellIeHIH PpobiieM COXpaHEeHHS IPHPOITHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYIMOCTH OHOJIOTHH [JISi COBPEMEHHOII IMBIUTH3ALII OOEcCIieYeHHss HOBOTO YPOBHS
pa3BHUTHSA MEJUIHBI, CO3IaHIEe INePCHEeKTHBHBIX OHOTEeXHOJOTMII, CHOCOOHBIX pemaTh pPEecypcHbIe IIPOOIeMBI
Pa3BHTHS YelIOBEUECTBA, IIONCKA ITyTell BEIXO/a U3 II00aTbHBIX YKOJOTHIECKIX IpobieM 1 obecliedeHns nepexoa
K YCTOITIHBOMY pa3BHTHIO, PAILIIOHAIFHOMY IHCIOJIB30BaHHIO IIPHPOJHBIX PECYpcOoB U (HOPMIPOBAHIIO HOBBIX
CTaHJapTOB JKI3HII;

3alIHTEPECOBAHHOCTh B IIOTYYCHIH OHOJOTHYECKHNX 3HAHHII B IEISX IIOBBIIICHHS OOIIEH KyIbTYpH,
€CTeCTBeHHO-HayJHOII IPaMOTHOCTH, KaK COCTAaBHOII dacTH ()YHKINNIOHAIBHOI TPAMOTHOCTH OOyYarOIIXcs,
(bopMIpyeMoIt IpH H3ydYeH N OHOIOTHIL;

TIOHIIMAHHE CYIIHOCTH METOJOB IIO3HAHHS, IHCIIONB3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIONb30BaTh MOJIyJIaeMble 3HAHNS JJI aHa3a 1 OOBICHEHNS SBICHIIT OKPYKAIOIIET0 MIpa I IPONCXO/ISIINX B



HEM H3MEHEeHMHIH, YMEHHE OC€IaTh 000CHOBaHHBIE 3aKIFOYCHIS Ha OCHOBE Hay4YHBIX (baKTOB 1 HMCIOIINXCS TaHHBIX C
LICJIBIO ITOTYYCHIS JOCTOBEPHBIX BBIBOJIOB,

CIOCOOHOCTH CaMOCTOSITENIFHO ICIIOJIB30BAaTh OMOJIOTHYECKIIE 3HAHUS [T PEeHICHIA Hp06JICM B pCalIbHBbIX
JKIBHCHHBIX CHTYalIsIX

OCO3HaHIEC IEHHOCTH Hayqnoﬁ JACATCIIBHOCTII, TOTOBHOCTDH OCYIIECTBIAATH IIPOCKTHYIO )54
HCCIIEJOBATEIIbCKYIO JCATCIBHOCTD HHANBHIYaJIbHO 11 B I'PYIIIIC,

TOTOBHOCTB 1 CIIOCOOHOCTB K HENIPEPBIBHOMY 06pa3OBaHIIIO 54 caM006pa3OBaHmo, K aKTHBHOMY ITIOJIYYCHIIIO
HOBBIX 3HAHHIT 110 OHOJIOTHIH B COOTBETCTBHI C JKI3HEHHBIMHI HOTPCGHOCTSIMII.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIE pe3ylIbTaThl OCBOSHHS ydeOHOro mpenMera «BHONOTHA» BKIIOYAIOT: 3HAUHMBIE IS
(bOpMIIpOBaHIS MIPOBO33PEHI 00YYArONIIXCS MEKIICIHIUIIHAPHbIE (MEKIIpeIMeTHbIe) OOIIeHaydHbIe TIOHATIS,
OTpa’kalolie IeJOCTHOCTh HAyJHOH KapTHHBI MHpa H CIeNH(HKY METOJO0B IO3HAaHHS, HCIIONB3YEeMBIX B
€CTECTBEHHBIX HayKaxX (BEIIeCTBO, 3HEpIUs, SBICHHE, IPOIEcC, CHCTeMa, HaydHbII (hakT, IPHHITII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIelOBaHHe, HAOMIOAEHNe, H3MEpEeHHe, OSKCIEPHMEHT M JpyTHe);
YHHBepcalbHble ydeOHBIE [eiicTBHS (IO3HaBaTeNbHBbE, KOMMYHHKATHBHBIE, PETy/SITHBHBIE), OOeCIEeUHBAIONIIE
¢bopMipoBaHie (HYHKIIMOHAIGHONI IPAaMOTHOCTH H COIMHMAJBHON KOMIIETEHIINH OOYYaOIINXCS; CIOCOOHOCTD
00yJaronnIxcs HCIIONb30BaTh OCBOSHHBIE MEXINCIIIUIHHAPHBIE, MIPOBO33pEHUECKHE 3HAHHIS H YHHBEPCAIbHBIE
y4eOHbIe IelICTBIS B IO3HABATEIIBHOII 1 COLIATIBHOII IPAKTHKE.

B pesynbTaTe m3ydeHHs OHOJIOTHII Ha YPOBHE CpelHero ooOmiero oOpa3oBaHHs y oOydaromierocs OyayT
chopMIIpOBaHbI II03HABAaTEIIbHBIE YHHBEpCAIbHBIE YdeOHBIE MeliCTBISA, KOMMYHIKATHBHBIE YHIBEpCalbHbIE
y4eOHBIe IeTICTBHS, PeTyISTHBHBIE YHIBEPCAIbHbIE ydeOHbIe AEHICTBUS, COBMECTHAS 1€ TETIBHOCTb.

MeTanpeIMeTHBIE pe3yIbTaThl OCBOSHIS IPOTPAMMBI CPEJIHETO 00IIIero 00pa3oBaHIs JODKHBI OTPAXKaTh:

OBJ1aJjeHHe YHHBePCAJIbHBIMH YUeOHBIMH N03HABATEJIbHBIMH 1eHCTBHSIMH:

1) 0a3oBbIe JIOTHUYeCKHe JeHCTBHS:

CaMOCTOSTENBHO (hOpMyYITHPOBATh I aKTyam3HpOBaTh MpoblIeMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPH OCBOSHHI 3HAHHII NIPHEMBI JOTHYECKOTO MBIIUICHHS (aHAmI3a, CHHTE3a, CpaBHEHIS,
knaccudukamm, o000OIIeHN), pacKpBIBaTh CMBICI OHOJOTHYECKIX TIIOHATHII (BBIZENTh HX XapaKTepHbIE
TIPH3HAKH, YCTAaHABIHUBATh CBSI3H C JPYTHMH IIOHATISIMH);

OIIPEIeNITh eI JeSTeIbHOCTH, 3a]aBasl TapaMeTpPhl I KPHTEPHI HX JOCTIDKEHIS, COOTHOCHTD Pe3yIbTaThl
JESITENbHOCTH C TIOCTaBICHHBIMH IETISIMIL;

HCIIONIF30BaTh OHONOTHYecKIe MOHATHS U1 O0BICHEHIS (DaKTOB I SIBJICHIIT XKIBOII IPHPOBI;

CTPOHTh JIOTHYECKHE pacCyKIeHHs (MHIYKTHBHBIE, JeJyKTHBHBIE, II0 AHAJIOTHH), BBIIBIATH
3aKOHOMEPHOCTH H IPOTHBOPEUIS B paCCMaTPHBAEMBIX SBICHILIX, ()OPMYIHPOBATh BBIBOJBI H 3aKITIOUCHIS;

TIPIMEHATh CXEMHO-MOJIeNIbHBIE CPEACTBA IS IPeJCTaBICHHS CYIIECTBEHHBIX CBS3€ll I OTHOLICHHII B
H3yJaeMbIX OHONOTHYeCKIX OOBEKTaX, a TakKyke IPOTHBOPEUIII pa3HOTO pOJa, BBIBICHHBIX B Pa3iIITHBIX
HH(OPMAITHOHHBIX HCTOYHIKAX;

pa3pabaTeiBaTh IUTaH pEIIEHHS IPOOIeMBl ¢ YYETOM aHAIN3a HMEIONINXCS MAaTepHalbHBIX I
HeMaTepHaIbHbIX PECYpCOB;

BHOCHTh KOPPEKTHBBI B J€STEIbHOCTh, OLIEHHBAaTh COOTBETCTBHE PE3yJBTAaTOB IIENISIM, OLEHHBATh PICKHU
TIOCIIe ACTBHIT AeSTeIbHOCTI;

KOOPJMHHPOBATh U BBHIIONHATH padoTy B YCIOBHSX pealbHOr0, BHPTYAIPHOTO M KOMOHHHIPOBAHHOTO
B3aHMO/IeIICTBILS;

pa3BHBaTh KpeaTHBHOE MBIIIUIEHHE IIPH PENIEHIHN )KI3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCJIeJ0BATeIbCKHE JeHCTBHS:

BIIQJIeTh HAaBBIKaMH Yd4eOHO-IICCIIeJOBAaTeIbCKOIl 1 IPOEKTHOI JeSTENbHOCTH, HAaBBIKAMH pa3pelleHIIs
TpodIeM, CIIOCOOHOCTHIO H TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHCKY METOJO0B PENIeHHS NpaKTHIECKHX 3ajad,
TIPHMEHEHHIO Pa3IITYHBIX METO0B IIO3HAHIS;

HCTIONIB30BaTh pPAa3lIHUHbIE BHABI JESTEIPHOCTH IO IIONYUYECHHIO HOBOTO 3HAHHUS, €r0 HHTEPHpEeTallHi,
TIpeoOpa30BaHUIO H MPHMEHEHHIO B YUEOHBIX CHTyaIllsSX, B TOM HHCIE IIPH CO3JAaHHH yJeOHBIX H COIHAIBHBIX
TIPOEKTOB;

(bopMIIpOBaTh HayYHBII THII MBIIUICHHS, BIaJeTh HaydHOIl TEpMIHOJOTHeElH, KIIOUeBBIMH IMOHATHAMI I
METOJaMI;

cTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3aJadll B 00pa30BAaTENbHOI ESITEIBHOCTH I JKII3HEHHBIX
CHTYaIHsX;

BBISBIITH NIPHYHHHO-CIIECTBEHHBIE CBSA3H I aKTyalTH3HpOBaTh 3ajady, BBIABHTATh THIIOTE3Y €€ peIleHNs,
HaXOJIUTh apTyMEHTHI IS J0Ka3aTeIbCTBA CBONX YTBEP)K/ICHII, 3a1aBaTh TapaMeTPhl I KPUTEP I pEelIeHHs;



aHANII3HPOBAaTh IIONYYEHHBIE B XOJ€ peIIeHHS 3aJadl pe3ylbTaThl, KPHTHYESCKH OLEHHBATh HX
JIOCTOBEPHOCTD, IPOTHO3HPOBATh H3MEHEHIE B HOBBIX YCIOBISIX;

J1aBaTh OIIEHKY HOBBIM CHTYalHSIM, OLIEHHBATh IPHOOPETEHHBIII OIIBIT;

OCYIIECTBIIATH IIeJIeHAIIPaBICHHBII IIOICK IIepeHOCca CPEICTB 1 CIOCOO0B AeiiCTBHS B IPO(deCcCHOHAIBHYIO
cpeny;

YMeTb IEpeHOCHTh 3HAHIA B II03HABATEIbHYIO U MIPAKTHYECKYIO 00JIaCTH XKIU3HEIeS TETbHOCTI;

YMeTh HHTETPHPOBATh 3HAHIIS 113 Pa3HbIX IIpeIMETHBIX 00JIacTelt;

BBIIBUTATh HOBBIE IJEH, IpeJiaraTh OPHTHHAIBHBIE MOIXOABI H pENIeHHs, CTaBUTh IPOOJIEMBI I 3aJadl,
JIOITyCKAIOIIIHe albTepHATHBHbIE PEIICHIS.

3) padora c HHpopMAanHel:

OpPHEHTHPOBATHCS B PA3IIYUHBIX HCTOYHHKAX HH(pOpMaIHH (TeKcTe yaeOHOro mocoOns, HaydHO -IIOMyISIpHOIT
IuTepaType, OHONOTHYECKHX CIOBapsSX H CIPAaBOYHHKAX, KOMIIBIOTEPHBIX Oa3aX JaHHBIX, B IIHTepHeTe),
aHamMI3HPOBaTh HH(GOpMAIIIO pa3IHIHBIX BHAOB H (opM IpejcTaBleHHs, KPUTHYECKH ONEHHBAaTh €€
JIOCTOBEPHOCTD I HEMPOTHBOPEIHBOCTD;

(bopMymIpoBaTh 3ampockl I TIPHMEHATh pPAa3lIHYHble METOABI IPH IIONCKe I OTOOpe OHOIOridecKoit
HH(pOopMaIIH, HeOOXOIIMOIT IS BBIIOIHEHNS YIeOHBIX 3a/1ad;

TIpHOOPETaTh OMBIT ICHOJIB30BaHHA HH(OPMAIIIOHHO -KOMMYHHIKATHBHBIX TEXHOJIOTHII, COBEPUIICHCTBOBATh
KYJIbTYPY aKTHBHOTO HCIIONIb30BAHIS PA3THIHBIX IOHCKOBBIX CHCTEM;

CaMOCTOSTENIBHO BHIOHpATh ONTHMANbHYIO (opMy IpeJCTaBICHHS OHONOTHYecKOH HH(GOpMAIHH (CXEMBI,
rpaduKi, JIarpaMMbl, TaOIII, PHCYHKH H JPYTOE);

HCTIONF30BaTh HAYYHBII $3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OmHOIOrmueckoil HHGbOpMaIeit:
TIIPHMEHSTh XHMHYecKHe, GHI3HdecKne H MaTeMaTHYeCKHle 3HaKH 1 CHMBONBIL, (opMymel, abOpeBHATYpY,
HOMEHKJIATypy, HCIIOIb30BaTh 1 IPe0oOpa3oBhIBaTh 3HAKOBO-CHMBOIIYIECKIE CPEICTBA HAIJIIJHOCTII;

BIIaJIeTh HaBBIKAMH PAaCIO3HABAaHHS U 3alUTh HH(opMar, HHGOPMAaIIIOHHOH 0€3011aCHOCTH MITTHOCTH.

OBJ1ajjeHHe YHHBePCATbHBIMH KOMMYHHKATHBHBIMH JefiCTBHSIMH:

1) oOmienne:

OCYIIECTBIATh KOMMYHHKAITHH BO BCeX cepax JKI3HI, aKTHBHO y4acTBOBAaTh B /AJIOTe ILIH JHCKYCCHH 110
CYIIECTBY 0OCYKJaeMOIl TeMBbI (YMEHHE 3a]1aBaTh BOIIPOCHI, BBICKA3hIBATh CY/KIEHHS OTHOCHTEIHHO BBHITIOIHEHHS
IpejyIaraeMoil 3aJaql, YJUTBIBAaTh HHTEPEChl I COTrJIACOBAHHOCTH IIO3MINMII JPYTHX YYaCTHHKOB AMAliora IUII
JIICKYCCHII);

pacIio3HaBaTh HeBepOallbHbIE CPEICTBAa OONICHMNS, OHIMATh 3HaUeHIe COITHANBHBIX 3HAKOB, IIPEATIOCHIIOK
BO3HHKHOBEHIISI KOH(DINKTHBIX CHTYaIIl, YMETh CMSTYaTh KOHGINKTEI I BECTIH IIEPETOBOPHI;

BIIQJeTh pPa3MMYHBIMI CIOcoOaMH OONIEHNS H B3alMOJEICTBHS, HMOHIMATh HaMEpeHHs IpYTHX Iofell,
TIPOSIBIIATH YBaKUTEIIbHOE OTHONIEHHE K cOOeCEeTHIKY 1 B KOPPEKTHOII (hopMe (hopMymIpOBaTh CBOU BO3PAKEHIS;

Pa3BEPHYTO U JIOTHIHO H37IaraTh CBOIO TOUKY 3PEHIS C HCIIOJIb30BAHIEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eSITeJIbHOCTD:

TIOHIMATh U HCHONIB30BaTh IPEHMYNIECTBA KOMAHJHON H HH/UBHIYaJbHON pabOTHI IIPH pElIeHHI
O1oIOrmIecKoil mpooIeMbl, 000CHOBBIBATh HEOOXOAIMOCTD NIPIMEHEHIS I'PYIIIOBBIX (opM B3anMOASIICTBUS TIpH
pelreHnn yaeOHoil 3aqav;

BBIOHpATh TEMATHKy H METOIbl COBMECTHBIX JEMCTBHII ¢ Y4ETOM OONIHX HHTEPECOB H BO3MOXKHOCTEH
Ka’KJIOTO 4JIeHa KOJIJIEKTHBA;

TIPHHHIMATh LIeJH COBMECTHOIl [eSTelbHOCTH, OPTaHM30BBIBAaTh I KOODJUHHPOBATH JCIHCTBHA IO €&
JOCTIDKEHHIO: COCTaBIATh IIIaH JelICTBHII, pacIpefelsITh POMI C Y4€TOM MHEHHII YJacTHHKOB, OOCYXKIaTh
Ppe3yIbTaThl COBMECTHOIT pabOTHI;

OLICHIBAaTh Ka4deCTBO CBOEro BKIaJa I KaKIOTO YJYaCTHHKAa KOMaHIBl B OONNNI pe3ylbTaT II0
pa3paboTaHHBIM KPHTEPHSIM;

IpejUlaraTh HOBBIE IPOEKTHI, OLICHNBATh HJIEH C IO3HUILINI HOBH3HBI, OPUTHMHAIBHOCTH, IIPAKTIYECKOI
3HAYHMOCTH;

OCYIIECTBIIATH MO3UTHBHOE CTPATETHIECKOE IIOBEJCHIE B PAa3IITIHBIX CHTYAIIIX, IIPOSBISTh TBOPUYECTBO U
BOOOpaKkeHe, OBITh HHHIATHBHBIM.

OBJ1aJjeHHe YHHBePCAJIbHBIMH PeryJISTHBHBIMH 1eHCTBHSIMH:

1) caMoopraHH3aIHA:

HICTIOJIb30BaTh OHOJIOTHYECKIE 3HAHUS IS BRISIBICHHS IPOOIEM H HX pEelleHHS B JKH3HEHHBIX H YIeOHBIX
CHTYaIHsIX;

BBIOHpATh Ha OCHOBE OMOJIOTHYECKHX 3HAHHII IIeleBble I CMBICIOBBIE YCTAHOBKH B CBONX JEHCTBHAX H
TIOCTYNKAaX IO OTHOIIEHHIO K JKHBOII IPHPOJIE, CBOEMY 3J0POBBIO 1 3J0POBbIO OKPYKAIOIIIIX;

CaMOCTOSITENIBHO OCYIIECTBIIITh II03HABATENBHYIO JESTEIBHOCTh, BBIIBISATH IIPOOIEMBI, CTaBHTh U
(bopMyTHpOBaTh COOCTBEHHBIE 3aadl B 00pa30BaTEIbHOI JAeSTeIFHOCTI M JKII3HEHHBIX CHTYALIIX ;



CaMOCTOSTENIFHO COCTAaBIATh IUTAaH PEIISHHS IPOOJIEMBI C YIETOM HMEOUIIXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEII I TIPEATIOUTEHHIT;

JTaBaTh OIIEHKY HOBBIM CHTYaIIsIM;

PacHIIpATh paMKI YIeOHOr0 IpeIMeTa Ha OCHOBE JIITIHBIX MIPeITOYTEHITT;

JIeNaTh OCO3HAHHBII BEIOOP, apTyMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PEIICHIIE;

OLICHHBATh NIPHOOPETEHHBIII OIIBIT;

CIoCcOOCTBOBaTh (hOPMHPOBAHIIIO I IPOSBICHHIO IIIPOKOIl 3PYAHIIH B pa3sHBIX O0JACTAX 3HAHIII,
TIOCTOSIHHO TIOBBIIIATh CBOIT 00pa30BaTeIbHBII H KYIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHTYaIlIISIM, BHOCHTh KOPPEKTHBBI B [I€SITEIFHOCTH, OIICHIBAaTh COOTBETCTBIIE
Pe3yIbTaTOB LIEJIIM;

BIIaJIeTh HaBBIKaMII TT03HABATEIbHOI pe(hIIeKCHII KaK OCO3HAHIISA COBEPIIAEMbIX AEHCTBHII I MBICTHTEIbHBIX
TIPOIECCOB, MX pe3yIbTaTOB I OCHOBAHMII, HCIIONB30BaTh IPHEMBI pedIeKcH IS ONEHKH CHTYAIH, BbIOOpa
BEPHOTO PEIIeHIIS;

YMETh OIIEHHBATh PICKH II CBOEBPEMEHHO IIPHHNIMATh PEIEeHIIS 110 X CHIDKEHIIIO;

TIPHHIMATh MOTHBBI H apT'YMEHTHI APYTHX IPH aHAIII3E Pe3yIbTaToB A TeIbHOCTIL;

3) npHHATHE Ce0s H JPYTHX:

TIPUHIIMATh ce0s1, IOHIIMasl CBO HEJOCTATKII 1 IOCTOMHCTBA;

TIPUHIMATh MOTHBBI H apT'YMEHTBI APYTHX IPH aHAIII3E Pe3yJIbTaToB A TeIbHOCTI;

TIpH3HABaTh CBO& IPaBO II IPaBO APYTHX Ha OIIIOKI;

pa3BHBaTh CIIOCOOHOCTH ITOHIIMATh MHUP C TIO3HIIH JPyTOTO YeToBeKa.

IIPEJIMETHBIE PE3VJIbTATBI

IIpeMeTHBIE pe3yIbTaThl OCBOSHIS COJIep KaHII yaeOHoro npeamera «bIoOIOTHsS) Ha YIIIyOI€HHOM YpOBHE
OpHEHTHPOBAHBl Ha oOOecledeHne NpPOoQIUIBHOTO OO0y4deHHs oOydarommuxcs Omonormi. OHH  BKIIOYAIOT:
criemmdrgeckue 118 OHONIOTHH HaydIHbIE 3HAHHS, YMEHHS H CIIOCOOBI JEHCTBHII II0 OCBOEHHIO, HHTEPIPETAIIH 1
TpeoOpa30BaHIIO 3HAHII, BIIBI JEITEIFHOCTH IO MOJYYEHHII0 HOBBIX 3HAHINI I IX MPIMEHEHIO B Pa3lIIdHBIX
y4eOHBIX, a TaKkKe B pealbHBIX JKH3HEHHBIX CHTyalmsaxX. IIpeIMeTHbIe pe3yiabTaThl IPeICTaBIEHBI 110 TofaM
H3YYCHIUS.

IIpeMeTHBIE pe3yIbTaThl OCBOSHIS yaeOHOTO IpeaMeTa «buonorus» B 10 kaacce JOMKHBI OTpaskaTh:

c(hOpMHPOBAHHOCTD 3HAHIII O MECTe H POJIH OHOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B (hopMupoBaHII
€CTeCTBEHHO-HAyJHOIl KapTHHBI MIpa, B IIO3HAHMI 3aKOHOB IIPHPOJIBI I pEIICHHN IpoOleM palioHAIbHOTO
TIPHPOIOTIONB30BaHI, O BKIaJe POCCHIICKHX I 3apyOeKHBIX YIEHBIX B pa3BUTHE OIOJIOTHII;

BIIAJICHIE CHCTEMOI OHOJOTHYECKHNX 3HAHMII, KOTOpass BKIIOYAET: OCHOBOIIOJATAIOIINE OHOJIOTHIEeCKHE
TEpPMIUHBI I IOHATHS (XKI3Hb, KIETKa, OPTaHH3M, MeTa00II3M, TOMEOCTa3, CaMOPETYIISINISA, CAMOBOCIIPOI3BEACHIE,
HaCJIeICTBEHHOCTh, H3MEHYIBOCTb, POCT H pa3BHTIE), OHOJOTHYECKIIe TeopHH (Kiaerounas Teopus T. IlIBanHa, M.
IIlnefineHa, P. BupxoBa, XpoMocOoMHas Teopns HacleicTBeHHocTH T. Moprana), yaenns (H. I1. BaBmioBa — o
IIEHTpaX MHOr000pa3ms H IPONCXOKICHHS KYJIbTYPHBIX pacTEHIHIl), 3aKOHBI (eIHHOOOpa3Hs IIOTOMKOB IIEPBOTO
TIOKOJICHIS, pacIIeIUIeHIIs, YICTOTHI TaMeT, He3aBHCHMOTO HaclemoBauus I'. MeHaemns, TOMOJIOTHYECKIX PSIOB B
HacJeIcTBeHHoI m3MeHdnBocTH H. I1. BaBioBa), MpHHITHITH (KOMILIEMEHTapHOCTI);

BIIAJICHIIE OCHOBHBIMH METOJaMH HAyIHOTO IIO3HAHNS, HCIONb3YEeMBIX B OHOJOTHYECKHX HCCISHOBAHIIX
JKHBBIX 00BEKTOB (OIHICaHIE, H3MEpeHIIe, HaOMIoAeHIe, SKCIIEPIMEHT);

YMEHIIE BBIAEIATh CYIIECTBEHHbIE NPH3HAKIL BHPYCOB, KIETOK IPOKAPHOT 1 3YKAPHOT, OJHOKICTOUHBIX I
MHOTOKJIETOYHBIX OpPraHI3MOB, B TOM WICJIe OaKTepmil, TPHOOB, pacTEHMIl, XIBOTHBIX I YelOBEKa, CTPOCHHS
OpraHoB H CHCTEM OpPTaHOB PACTEHMI, JKHBOTHBIX, UeJIOBEKa, IPOLIECCOB JKH3HEAESATEIbHOCTH, IPOTEKAIOUIIX B
OpraHm3Max pAacTeHIII, JKIBOTHBIX H YeJIOBeKa, OHOIOTHYECKIX IIPOIecCOB: OOMEHa BEIIECTB (MeTabOoIH3M),
TIpEeBpallleHNs SHeprHH, OpoKeHHs, aBTOTPO(GHOTO U TeTepoTpodHOro THIIOB IMTaHHA, (oTocHHTe3a H
XEMOCHHTe3a, MHNTO3a, Melio3a, TaMeToreHe3a, SMOpHOreHe3a, IOCTIMOPHOHAIBPHOTO pPa3BUTIHS, Pa3MHOXKEHIIS,
HHUBIIYaIbHOTO pa3BHTHS OpTaHI3Ma (OHTOTeHe3a), B3alMOJEIICTBIS TEeHOB, IeTepo3lca, HCKYCCTBEHHOTO
oTbopa;

YMEHIIEe YCTaHABJIHNBATh B3aIMOCBS3H MEXIY OpraHOHIAMH KJIETKH H HX (DYHKIISIMIH, CTPOSHHEM KIETOK
Pa3HBIX TKaHeM I HX (YHKIISIMIL, MEXIY OpraHaMH I CHCTEMaMH OpPTaHOB Y PacTEHMIl, ;KHBOTHBIX I YeJIOBEKa H IX
GYHKIISIMH, MEXIY CHCTEMaMH OpraHOB H HX (YHKIIAMH, MeEXKIy S3TallaMH OOMEHa BEIeCTB, >STalaMH
KJIETOYHOTO IMIKIA I JKH3HEHHBIX ITHKIOB OpPTaHH3MOB, STallaMH 3MOpPHOHAIPHOIO pa3BHTHS, T€HOTHIIOM I«
(enoTHTIOM, (DeHOTHIIOM I (haKTOpaMH CpeIbl OOHTAHIIS;

YMEHHE BBIBJISATh OTIHYNTENbHBbIE IIPH3HAKH JKIBBIX CHCTEM, B TOM YICJIE PACTEHHI, JKHBOTHBIX H
YeJI0BEKa;



YMEHIE HCIONIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO I CHMBOJHKY IS
JIOKa3aTeIbCcTBa POJICTBA OPTAHI3MOB Pa3HbIX CHCTEMATHYECKHUX T'PYTII;

YMEHHE penraTh OHOJIOTHYEeCKHE 3a7adll, BBISBISTH IIPHYHHHO-CISCTBEHHbIE CBS3H MEXK/Y HCCIEAYeMBIMI
OHONMOTHYEeCKIIMI IpoLleCCAaMH M SBIEHHSMH, JelaTh BBIBOJBI 1 IIPOTHO3BI HA OCHOBAHHH IIOTYYEHHBIX
pe3yIbTaToB;

YMEHHE BHIIIOTHATH JJabopaTOpHbIE U MpaKTHIeCKIe paboThl, COOM0aTh IpaBiIa IPH padoTe ¢ ydeOHbIM 1
1abopaTOPHBIM 000PYI0BAHIIEM;

YMEHHE BBIJBHTATh THIIOTE3BI, IPOBEPATh HX OSKCIEPHMEHTAIBHBIMI CpPEACTBAMH, (opMylHpys Nemnb
HCCIIeJOBAHNS, aHATH3HPOBATh ITOIYIE€HHbIE Pe3yIbTaThI H IeNaTh BEIBOJIBL;

yYMeHIe YJacTBOBaThb B Y4eOHO-HCCIEJOBAaTeNbCKON paboTe mO OHONOTHH, SKOJOTHMHI M MeJHIINHE,
TIPOBOIIMOI Ha 0a3e IIKOMBHBIX HAyYHBIX OOINECTB, H IIyONHYHO IIPEJCTaBIATh IONTYYeHHBIE pe3ylIbTaThl Ha
YUIEeHHYECKIX KOH(EPeHITHAX;

YMeHIe OIEHNBATh THYECKHE ACHEKThl COBPEMEHHBIX HCCIECHOBAHINI B 0ONTAaCTH OMONOTMI 1 MeIHIIIHEI
(KIOHIpOBaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHIE, HAlPaBICHHOE H3MEHEHHE I'€HOMa H CO3JaHHe TPAHCTEHHBIX
Opra’u3MoOB);

YMEHHE OCYIIECTBIITh OCO3HAHHBII BBIOOp Oyaymiell mIpodecCHOHANbHOII MeSTeNPHOCTH B 00IacTH
Omomormy, MeHIIHHBI, OHOTEXHONOTHH, BETEpHHAPHH, CENbCKOTO XO3fIICTBA, IMIIEBOH IPOMBIILIEHHOCTI,
YIIyOISTh TIO3HABaTEIbHBII HMHTEpEC, HAIpaBICHHBINI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH IpodeccHi I
NIPOJIO/IKEHHE OHOIOrHIecKoro o0pa3oBaHNS B OpraHM3AIMAX CpPeJHEr0o TPO(heCCHOHATBHOIO H  BBICHIETO
oOpa3oBaHISL.

IIpeMeTHBIE pe3yIbTaThl OCBOSHIS yueOHOTO npeameTa «buonorusy B 11 ki1acce TOMKHBI OTPaXKaTh:

c(hOpMHPOBAaHHOCTh 3HAHHII O MECTe M PONH OHOJOTHH B CHCTEME €CTECTBEHHBIX HaykK, B (hopmipoBaHHH
COBPEMEHHOII eCTeCTBEHHO-HAYJHOII KapTHHBI MHpa, B IIO3HAHHI 3aKOHOB IIPHPOJBI I PEIISHIH SKOJOTIHYEeCKIX
IpoOIeM YeNIOBEYeCTBa, a TAKXKE B PEIISHHH BOIIPOCOB PAIIOHATHHOIO IPHPOIOTIONB30BaHHIS, I B (hOPMIIPOBAHHI
LIEHHOCTHOTO OTHOLIEHHS K IIPHpOJe, OOLIECTBY, YeNOBEKY, O BKIAQJe POCCHIICKHX H 3apyOeKHBIX YJEHBIX-
OHONIOroB B pa3BHTHE OHONIOTHIL;

yYMeHIe BIaJeTh CHCTeMOIl OHONOTMYecKHX 3HaHIMII, KOTOpas BKIIIOYAaeT OIpeJeNeHIsS H IOHHIMAaHIe
CYITHOCTH OCHOBOIIOJIATAIONIIX OHOJOTHYECKHX TEpPMHHOB M TIOHATHII (BHI, 3KocHCTeMa, Omocdepa),
Ouonormgeckie TeopHi (3BoIIOIOHHAsS Teopus Y. JlapBIHA, CHHTETHYeCKas TeOpHs 3Boyrom), ydeHns (A. H.
CeBepIioBa — 0 IyTSAX H HampaBleHHAX 3Bomouun, B.I1. BepHajackoro — o duocdepe), 3aKOHBI (TEHETHYECKOTO
paBHoBecus J[x. Xapan u B. BaiiaOepra, 3apoapeBoro cxoactsa K. M. Bapa), mpasiuta (MuamMyma FO. JInOixa,
9KOJIOTHYECKOI IMHPAaMIIIBI 3HEPTHH), THIIOTE3H (THIoTe3a «Mipa PHK» V. I'nbepTa);

YMEHHE BIaJeTh OCHOBHBIMH METOJaMH HAay4dHOTO IIO3HAHHS, HCIIONb3yeMBIMH B OHOJIOTHYECKHX
HCCIIeJOBAHIIX JKHBBIX OOBEKTOB H 3KOCHCTEM (OINCAaHHe, H3MepeHHe, HabmoIeHHe, IKCIIEpIMEHT), CIIoco0aMu
BBISBIICHHS 1 OLIEHKH aHTPOIIOT€HHBIX H3MEHEHHII B IIPHPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPH3HAKI: BIJOB, OHOI€OIEHO30B, JKOCHCTEM M1 OHOChEpHI,
CTaOMJIM3HPYIOIIETO, JBIDKYIIETO M pa3phIBAlOLIET0  €CTECTBEHHOTO OTOOpa,  alIOIaTpHYecKoro M
CHMITaTPHYECKOTO  BHJOOOpa30BaHNS, BIHSHHSA JBIDKYIUIX CHI SBOMIOIMH HAa TeHOGOHI IOMYJISINII,
TIPHCIOCOOICHHOCTH OPTaHH3MOB K Cpejie 0OHTaHIs, Yepe/I0BaHIs HallpaBJIeHII YBOIOLII, KPYTOBOPOTa BELIECTB
1 IOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEeHHEe YCTaHaBIHBATh B3alIMOCBS3H MEKIYy IIPOIECCaMH 3BOIIOLIH, JBIDKYIIIMH CHIIaMI aHTPOIIOTeHe3a,
KOMIIOHEHTaMH Pa3IIYHBIX SKOCHCTEM H IIPHCIIOCOOIEHISIMH K HIIM OPTaHH3MOB;

YMEHHE BBIIBIATH OTIHYNTENbHBIE TIPH3HAKH JKHUBBIX CHCTEM, IIPHCIOCOOIEHHOCTh BHIOB K cpefe
oOnTaHNs, aOHOTIYIECKIX I OHOTHYECKIX KOMIIOHEHTOB 3KOCHCTEM, B3alIMOCBsI3eil OPraHH3MOB B COOOIIECTBAX,
AQHTPOTIOT€HHBIX H3MEHEHII B KOCIICTeMaX CBOEI MECTHOCTIL,

YMEHHE HCIOIIb30BaTh COOTBETCTBYIOIIIE apIyMEHTHI, OHOJIOTHYECKYI0 TEPMIHOJIOTHIO I CHMBOIHKY IS
JIOKa3aTenbCcTBA POJCTBA OPraHM3MOB PA3HBIX CHCTEMATHYECKHX TIPYII, B3aHMOCBS3H OpPIAaHI3MOB I CpeEIbl
oOHTaHNs, ©JUHCTBAa YEeJIOBEYECKHX pac, HEOOXOIIMOCTH COXPAHEHHS MHOTOOOpa3Hs BHJOB H 3KOCHCTEM Kak
YCIIOBHS COCYIIECTBOBAHIS IPHPO/IBI H YEIOBEUECTBA;

YMEHHE penraTh OHOJIOTHYEeCKHE 3a7adll, BBISBISATh IIPHIHHHO-CISCTBEHHbIE CBS3H MEXK/Y HCCIEAYeMBIMI
OHONMOrHMYEeCKIIMHI IpoLlecCAaMH M SBIEHHSMH, JelaTh BBIBOJBI 1 IIPOTHO3BI HA OCHOBAHHH IIOTYYeHHBIX
pe3yIbTaToB;

YMEHHE BHIIIOTHATH JJab0paTOpHBIE H MPAKTHIECKHEe pabOThI, COOMI0faTh MpaBIUIa P paboTe ¢ yIeOHbIM 1
1abopaTOPHBIM 000PYIOBAHIIEM;

YMEHHE BBIIBHTATh THIIOTE3BI, IIPOBEPATh HX SKCIEPHMEHTAIBHBIMII CpeACTBaMH, (opMylIHpys Nenb
HCCIIeJOBAHI, aHATH3HPOBATh ITOIyIE€HHbIE PE3yIbTaThI H JIeaTh BEIBOIBL;



YMeHIe yJacTBOBaThb B Y4eOHO-HCCIIEOBATENbCKOIl paboTe IO OHONOrHI, SKOIOTHH 1 MEIHINIHE,
TIPOBOJIMOIT Ha 0a3e IIKONBHBIX HAyYHBIX OOLIECTB, M IIYOIHYHO IPEJCTaBIATh IIONydYeHHBIE pe3yabTaThl Ha
YUeHHIYeCKIX KOH(epeHIIsIX;

YMeHIe OLIEHIBATh THIIOTE3bl I TEOPHHI O IPONCXOXKISHHIN JKH3HI, YelloBeKa I YeIOBEYeCKIX pac, O
TIPUYITHAX, TTOCNIECTBISX I CIOCO0ax IpeJOTBpaIeH s T100aIbHBIX H3MeHeHMHII B O1ocdepe;

YMEHIE OCYLIECTBIITh OCO3HAHHBII BBIOOp Oyaymieill IpodeccHOHANIbHON AEeATeIbHOCTH B 00IacTH
OMOJIOTHII, SKOJIOTHH, IPHPOOTIONB30BAHII, MEUIIIHBI, OHOTEXHOJIOTHH, IICHXOJOIHMI, BETePHHAPHII, CEThCKOTO
XO034IICTBa, IIIIEBOI IPOMBIILUICHHOCTH, YIIYONSTh ITO3HABATENbHBII HHTepec, HAaIpPaBICHHBII Ha OCO3HAHHBII
BBIOOp COOTBETCTBYIOIIEI MpodeccHn I MpoJoIDKeHHIe OHOIOTHYIeCKOro 00pa30BaHIs B OPTAHM3AIIAX CPEIHETO
TIpo)ecCcHOHANTBFHOTO I BRICIIETO 00pa30BaHIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne o/m HauMeHoBaHHe pPa31e/ioB H TeM MPOrpaMMbI
1 Buonorms Kak Hayka
2 JKuBBIE CHCTEMBI H HX H3YUYCHHE
3 Bronormns KieTkn
4 XuMudecKasi OpraHH3als KIETKH
5 CtpoeHne 1 GyHKIII KIESTKI
6 OOMeH BeIlecTB 1 IpeBpaIleHIIe SHEPTHI B KIeTKe
7 HacnencrBenHas nH(opManis 1 peann3anis e€ B KIeTKe
8 JKI3HEeHHBIIT ITHKIT KIIETKH
9 CtpoeHnne 1 (HYHKIIHI OPTaHI3MOB
10 Pa3MHOXEHIIE H pa3BHTHE OPraHI3MOB
1 T'eHeTHKa — HayKa O HaCIeACTBEHHOCTH I H3MEHIHBOCTH

OpraHI3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH
13 3aKOHOMEPHOCTH H3MEHYHBOCTH
14 I'eneTnka genoBeka
15 Cenexis OpraHu3MoB
16 PesepBHOE BpeMs
17 BHOTEXHOJIOTIS I CHHTETIYeCKas OHOIOTHS

OBIIEE KOJIITYECTBO YACOB IIO ITPOTPAMME

Bcero

[ SO TN IS B

=
® o

KoandecTBo 4acoB

KoHTpo.1bHBIE
padoThl

(88

IIpakTH4YecKHe
padoThl

0.5

— P

0.5

1.5
1.5

0.5

0.5

13

DJIeKTPOHHbIE
(undposbie)
obpa3oBaTelbHbBIE

pecypchl



11 KJIACC

Ne
n/n

[e—

B W

9

10
11
12

OBIIEE KOJIITYECTBO YACOB IIO ITPOTPAMME

HanMeHoOBaHHe Pa31eI0B H TeM
MPOTrPaAMMbI

3apoKIeHIe H pa3BHUTIE BOTIOLIOHHBIX
TIpeICTaBIICHINT B O1OIOT I

MIKpO3BOIOINS I €€ pe3yIbTaThl
Makpo3BOIIOIIS 1 €€ pe3yabTaThl
ITponcXoXeHHe I pa3BUTIIE JKI3HII Ha 3eMie
TIponcxoXk/IeHIIe YelI0BeKa — aHTPOIIOreHe3
DKOJIOTHsI — HayKa O B3aIIM OOTHOIIEHHSIX
OpTraHI3MOB I HaJI0PraHI3MEHHBIX CHCTEM C
OKpY KaroIlel cpe/Ioil

OpraHH3MBI I cpejla O0HTaHIg

DKOJIOTHSI BIIOB I IOITYIISIIIIT

DKOJIOTHS COOOIIECTB. DKOIOTHYECKIE
CHCTEMBI

Bbuocdepa — rirobapHas 3KOCHCTEMA
YemnoBeK 1 OKpYKaIoIIasi cpeja
Pe3epBHOE BpeMs

Bcero

14

15
10

Kosm4ecTBO 4acoB

KoHTpo.1bHbBIE
padoThI

o

IlpakTH4YecKHe
padoThI

725

DJleKTpoHHbIe (HH(]poBbHIE)
o0pa3oBaTejbHbIe PeCYPChI



IIOYPOYHOE IIJIAHUPOBAHHE

10 KJIACC
" Koan4yecTBO 4acoB 5 o 6
o JIeKTPOHHBbIe MH(POBEIE 00pa30BaTeIbHbIE
Tema ypoka
ki yp Beero KoHTpo.1bHBbIE IlpakTHYecKHe pecypes
PadoThI pPadoThI
https://lesson.academy-
1 Brojorns Kak KOMIUIEKCHasg HayKa I KaK JacTb 1 content.myschool.edu.nv/lesson/5¢523154-8bfa-
COBPEMEHHOT0 00IIecTBa 4fdf-bdf8-
_ | 1662770d3862?backUrl=%2F06%2F 10
2 | JKuBBI€ CHCTEMBI U X CBOIICTBA 1 _
https://lesson.academy-
content.myschool.edu.ru/lesson/15bcl 13d-cabl -
3 VpoBHEBask OpraHH3aIs] KUBBIX CHCTEM 1
4730-8ca3-
_ | 8¢3862e30£75?backUrl=%2F06%2F10
4 HcTopus OTKPBITHS H H3Y9eHHIS KISTKIH. 1
| KireTounas teops
MeToas! MOJIEKYISPHOI I KIIETOIHOIT
ononorum. ITpakTiaeckas pabora «I13ydeHne
METOJI0B KJIETOYHOI OHMOJIOTHII
5 1 0.5
(xpomatorpadus, 3nekTpodopes,
g epeHIIaIbHOe IEHTPH( YT IPOBAHIIE,
| IIIIP)» _
https://lesson.academy-
G content.myschool.edu.ru/lesson/f0169498-8927-
6 XHIMIYECKHH COCTaB KIIETKH 1
400e-81b5-
_ | 27a76afed81b?backUrl=%2F06%2F 10
7 MiHepabHbIe BEIlleCTBa KIETKI, HX 1
| Ouonormyeckas poib _
Oprasm4ecKiie BelllecTBa KIEeTKI — OeJIKI LB
P - T ’ content.myschool.edu.ru/lesson/0215437a-012e-
8 JIabopaTtopHas paboTa «OOHapyKeHIIe OEIKOB C 1 0.5 4c47-8760-
TIOMOTIEIO EAFICCIRCHHRIX: PariyiD 2a9e2f77¢89¢?backUrl=%2F06%2F10
https://lesson.academy-
. content.myschool.edu.nv/lesson/0215437a-012e-
9 CBoiicTBa, Ki1accudukamis 1 GpyHKII OeIKOB 1

4c47-8760-
2a9e2{77¢89¢c?backUrl=%2F06%2F10




10

11

13

14

15

16

17

18

19

Opra}umecmie BEIIECTBA KIICTKI — YIJIEBO/IbI

Oprammecxne BEIIECCTBA KIICTKII — JIHITIIBI

Hyxknennossie kucaorsl. JJHK 1 PHK.

JIabopaTtopHas paboTa «IIccaemoBaHie
HyKJIEHHOBBIX KICIIOT, BBIJEICHHBIX H3 KIETOK

| pa3’TIMIHBIX OPraHH3MOB»

Ctpoenne u pysximm AT®. JIpyrue

| "HykneosuaTpudocdarsr (HTD)

Cexsenuposanne JJHK. MeTo1pl TeHOMHKIH,

| TPAaHCKPHITTOMHKI, TIPOTEOMIIKII
| MeTons! cTpyKTYpHOII OHOTOIHH

Tume! KIeTOoK. Hpoxapnonmecxax KJICTKa

CTpoeHIe 3yKapHOTHYECKOI KIEeTKII.
IIpakTirgeckas padota «II3ydeHIle CBOIICTB
KJIETOYHOIT MEMOpaHBI»

| IToBepXHOCTHBIII anmapaTr KIeTKH

OpHOMeMOpaHHBIE OPTAaHOUIBI KJIETKIL
IIpakTigeckasg pabota «II3ydeHIe JBIKEHIII

| HTOIIIa3MBbI B PaCTHTCJIBHBIX KICTKaxX»

IToiTyaBTOHOMHBIE OPTAaHOUIBI KIETKH:
MHTOXOHAPHH, IuacTibL. JlabopaTopHas
padoTta «IlccrieoBaHNe IUIa3MONIH3a 1

| ACIUIa3MOJI3a B paCTHTCIPHBIX KIICTKAX»
| HemeMGpa}mme OpTraHOHIbI KIIETKH

| CtpoeHne 1 (hYHKIIHH s71pa

CpaBHHUTeNIbHasS XapaKTePHCTHKA KIETOK
3yKapHoT. JlabopaTtopHas padota «I13ydeHie

0.5

0.5

0.5

0.5

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-
44e2-9ead-

| al5ec719¢6732backUrl=%2F06%2F 10

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-3595-
44e2-9ead-

| al5ec719¢6732backUrl=%2F06%2F 10

. https://lesson.academy-

content.myschool.edu.rw/lesson/a9152604-585b-
4bf9-923¢-

| d6a9d6847d3 f2backUrl=%2F06%2F 10

https://lesson.academy-
content.myschool.edu.rw/lesson/86¢00dc3-4£d0-
40aa-b7ec-

| 3de0a656cf42?backUrl=%2F06%2F 10



30

31

33
34
35

36

37

38

39

| CTPOCHIA KJIICTOK Pa3INYHbIX OPTaHI3MOB»

ACCHMILTAINIS I ANCCHMILIAINIST — JIBE CTOPOHBI
MeTabomsMa. THIIBI 0OMeHa BEIEeCTB.
JIabopaTtopHas paboTa «I13ydeHie
KaTaJIITHYECKOI aKTHBHOCTH (pepMeHTOB (Ha

. IIpPIMEPE aMIIa3bl ILTH KaTaiasbl)»

@DepMeHTaTHBHEIIT XapaKTep peaKIt
KJIETOYHOro MeTabonn3ma. JlabopaTtopHas
paboTa «II3yueHne ¢pepMEeHTaTIIBHOTO
pacIerUIeHns epoKCIIa BOA0poa B

| PaCTHTEJIBHBIX H JKHBOTHBIX KJIETKAX»
| BeKu-aKTHBaTOPHI 1 OeJIKI-HHIHOHTOPEI
| ABTOTpOGhHBII THII 0OMEHA BEIIECTB

®doToCHHTE3

Xemocunre3s. JlaboparopHas pabota
«CpaBHeHIIe TIpo1IeccoB (POTOCHHTE3A 1T

. XCMOCHHTE3a»

AHa>po0HBIE OpraHI3MbI. BIIEI OpOXKEHIIS.
JIabopatopHas pabota «CpaBHEHIIE IPOLIECCOB

| 6pO)KCHIDI I JbIXaHIL»

A>poOHBIE OpTaHH3MBI. DTalbl SHEPTETIIECKOI0

| obMeHa

DHeprusg MeMOpaHHOTO TPaIeHTa IIPOTOHOB.
Cunre3 AT®: paborta mpororHoil AT®-
CIHTA3bI

| Peaxiyn MaTpIYHOTO CHHTE3a
. Tpanckpums — MaTpudHbIil ciaTe3 PHK
| Tpancimis 1 €€ 3Tansl

KoxuposaHie aMHHOKHCIOT. Poib proocoM B

| OnocuHTe3e Genka
| Opranm3amis reHoMa y IpOKapHOT 1 3YKapHOT

MOJ'ICKYJ'ISIPHI)IC MEXAHH3MBI 3KCIIPECCHI I'€HOB

| Y 3yKapHOT

Bupychl — BHEKIETOYHbIE (HOPMBI JKI3HHI U
oOmmraTHbIe mapa3uThl. [IpakTideckas padoTa
«Co3aHIIe MOJIEIH BHPYCay

0.5

0.5

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/eb33fad3-8d72-
4e0b-bbc5-




40

41
42
43

44

45

46

47
48

49

50

51

53
54

55

56

58

59

60
61
62

BIIPYCHBIC 3a00JIeBaHIg YE€JIOBCKaA, JKIBOTHBIX,

| pacTeHHIit

HaHOTEeXHOIOTHH B OHOJIOTHH 1 MEIIIHHE
JKH3HEeHHBIT KT KIETKH

. Marprransrii cunTes JTHK

Xpomocomsl. JTabopaTopHas paboTa «I13ydeHie
XpOMOCOM Ha TOTOBBIX MHKPOIIpEnapaTax»
JleneHne KIeTKH — MIITO3

Tums! ki1eTok. KapHnokises 1 IITOKITHES.
JIabopaTtopHas paboTa «HaOmroaeHIe MITO3a B
KJIeTKaX KOHYHKa KOpeIKa JIyKa (Ha TOTOBBIX

| MIIKpOIpeMaparax)»
' Kontponrnas pabora
| OpraHmnsM Kak eIHOe IIen0e

Txann pactenmil. JlabopaTopHas paboTta

| «II3ydeHne TKaHell pacTeHHID

TxaHI )KIBOTHBIX 1 YelIoBeKa. JTabopaTopHas
paboTa «II3yueHne TKaHel JKITBOTHBIX

Oprasnsl. CrcTeMs! opraHoB. JJabopaTopHas
pabota «II3ydeHie OpraHOB I[BETKOBOTO
pacTeHns»

| Omopa Tena OpraHH3MOB

JIBIDKEHIIE OpTraHII3MOB

| IIuTaHie opraHusMoB

ITnTaHIe I03BOHOYHBIX JKHBOTHBIX.

| I_IIII.IICBapIITCJ'II)HaSI CHCTEMa YCJIIOBCKa

JIpIXaHIle OpraHI3MOB

| JIpIxaHIe T03BOHOYHBIX JKHBOTHBIX 1 Y€JIOBEKa
| TpaHcHOpT BEMIECTB Y OPraHI3MOB

Kponenocnaﬂ CHCTEMa II03BOHOYHBIX KIIBOTHBIX

| H9ICIOBCKa

| Brigenenne Y OpPTaHH3MOB

3amura y opraHH3MOB
IIMMyHHas cCTeMa 4eloBeKa

0.5

0.5

0.5

0.5

0.5

| 4c86e312fb15?backUrl=%2F06%2F10




63

64

65
66

67

68

69

70

71

73

74

75

76

| Pasgpa’XiMOoCTb 1 peryisinis y OpTaHH3MOB

T'ymopambHast peryIsiiis I SHIOKpHHHas

. CHCTEMa JKIBOTHBIX I YE€IIOBEKA

®opMbI pa3MHOKEHHS OPTaHH3MOB

| ITonoBoe Pas’MHOKCHIEC

Meiio3

T'ametorenes. OOpa3oBaHIe U pa3BHTHE

TI0JIOBBIX KIIETOK. JIabopaTopHas padoTa
«I13ydueHIe CTPOESHIIS MOIOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpenapaTax»

II}I}IIIBII}IyaIIBHOC Pa3BHTHE OPTaHI3MOB —
OHTOI'€HE3

3aKiajika OpTaHOB I TKaHEII U3 3apO/IBIIIEBBIX
| TICTKOB

PocT u pa3BurHe XHUBOTHBIX. JIabopaTopHas
paboTa «BpIsSBIeHIIE IPI3HAKOB CXOJCTBA

| 3apo,t[bnneii IIO3BOHOYHBIX JKHBOTHBIX»

Pa3MHOXeHIe I pa3BHUTHE paCTEHHII.
JlaboparopHas paboTa «CTpoeHIe OpraHOB
Pa3MHOKEHH S BBICIIIX PaCTEHIII»

IICTOpIDI CTAaHOBJICHIIAI H pa3BHTHA I'€HETHKH KaK

| HayKH

OCHOBHBI€E TIOHATHS 1 CHMBOJIBI TeHETHKIL
JIabopaTopHas paboTa «J[po3o¢iria Kak 00bEKT
TEHEeTHYEeCKIX 1CCIIeJOBAHII

3aKOHOMEPHOCTH HacJIeJOBaHIS IIPH3HAKOB.
MoHoTHOpHIHOE CKpelnBaHie. [IpakTiraecKkas
paboTa "II3yueHne pe3yIbTaToB

| MOHOTHOPHJIHOT'O CKPEIIIBAHNS Y Jp030 (hIUTE"

LIIITOJ’IOI‘II‘]CCKIIC OCHOBBI MOHOI‘II6pII,E[HOI‘O
CKpCIINBAaHNIA

0.5

0.5

0.5

0.5

0.5

. https://lesson.academy-

content.myschool.edu.rw/lesson/0f52936-e558-
48d1-869f-

| eablc182d9b8?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ruw/lesson/c081bbd 7-b846-
42ec-9bb9-

| c0ff9388e41d?backUrl=%2F06%2F10

. https://lesson.academy-

content.myschool.edu.ru/lesson/8088b7fa-1bac-
4¢85-9905-

| a91d41ed37{8?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/da2765¢cd-a327-
4526-bef3-

| 7eccle3cd9c4?backUrl=%2F06%2F10




17

78

19

80
81
82
83

84

85

86

87

88

89

90

91

93

AHammupyroniee ckpenyiBaHie. HemonHoe

. AOMHHHPOBaHIEC

JurnbpnaHoe ckpenyBanie. [IpakTideckas
paboTta «II3ydeHie pe3yIbTaToOB JUTHOPHIHOTO
CKpPEIINBaHUS Y Ip030(ILIBD»

IIUTOIOT MY ECKIIe OCHOBBI ANTHOPILTHOTO

. CKpCIIIBaHNA
| CIeIUIeHHOE HaclleI0BaHIIe IIPI3HAKOB
| XpOMOCOMHaSI TEOPII HaCI€ACTBEHHOCTH

I'eneTnka moma
T'eHOTHII KaK IIeJIOCTHas CICTEMa
T'eHeTIYeCKIIT KOHTPOIIb pa3BUTHS pacTEHIII],

| JKHIBOTHBIX H 4CJIOBCKa

13MeH9IHBOCTh IPH3HAKOB. B!

. I3MCHYHBOCTH

| MonnduxaionHas H3MEeHIHBOCTb

BapHaIoHHIIT psT I BapHalIIOHHas KpHBas.
JIabopaTtopHas paboTa «IIccaemoBaHie
3aKOHOMEPHOCTE MO IKAIIIOHHOIT
3MeHINBOCTH. IToCTpoeHIe BapHallIOHHOTO

| psida M BapHAITOHHOII KPHBOID

T'eHOTHIITIECKAS I3MEHIHBOCTD.

| KoMmOnHaTHBHAS H3MEHUIIBOCTh

MyTaiioHHas H3MEHIHBOCTh. IIpakTirdeckas
paboTa «MyTaIm y 1po30QIUIs! (Ha TOTOBBIX

| MIIKpOIpeMaparax)»

3aKOHOMCpHOCTII MYTaIlHOHHOTO ITIpoIEcca.

| DINTreHeTHKa H SITHT€HOMIKA

T'eneTnKa gemoBeka. [IpakTirgeckas padota
«CocTaBIleHIIe I aHAJIH3 POJOCIOBHOII»

. MeToap! MeIUIITHCKOIT TeHETHKH

3HaYeHIe MeQIIHIHCKOI IeHEeTHKH B
TIPeIOTBPALICHIII I JIEISHII TeHe THIe CKIIX

ot k|| ot

0.5

0.5

0.5

0.5

https://lesson.academy-

content.myschool.edu.ruw/lesson/da2765¢cd-a327-
4526-bef3-

| 7eccle3cd9c4?backUrl=%2F06%2F10

https://lesson.academy-

content.myschool.edu.ru/lesson/143bcb4£f-232b-
4e0c-84a7-

| 7b6b48306d6b?backUrl=%2F06%2F10




94

95

96

97

98

99

100

101
102

OBIIEE KOJIMTYECTBO YACOB IIO ITPOITPAMME

| 3a00JIeBaHIIII YeTOBeKa

OcHoBHbIe TOHATHS cenekin. JlabopaTopHast
paboTa «II3ydeHIe COPTOB KYJIbTYpPHBIX

| pacre}mii H IIOpOJa JOMAITHHX JKHBOTHBIX»

MeToms! CeNeKITNOHHOI paboThI. JIabopaTopHas
paboTa «II3ydeHIie METOIOB CENEKITHI

| pacTeHHII»

IIOCTIDKCHIISI CCIICKIIHI pacremn‘i H JXHBOTHBIX.

' IIpakTigeckas paboTa «[IpHBHBKa pacTEHHMII»

Coxpane}me, H3Yy4CHIC H HCIIOIb30BaHIIC

. TEHETHYECKIIX PECYPCOB

BHOTEXHOIOTHS KaK HayKa I OTPacilb
npom3BocTBa. IIpakTideckas paboTa
«I13ygeHne 00BEKTOB OHOTEXHOIOTHII

IIToroBast KOHTpOJIbHAsA paboTa
OCHOBHBIE HallpaBJIEHIs CHHTETHYIeCKOIT

| Gmomorum

| XpOMOCOMHaﬂ H IT'€HHASA HHKCHEPIA

MemuIHCKHIE OHOTEXHOIOTHI

0.5

0.5

0.5

13.5

https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-fc3 5-
4a91-a264-

14aaee2f5897 2backUrl=%2F06%2F10




11 KJIACC

Ne
n/n

o

10

11

13

14

Tema ypoka

| DBomooHHas Teopus Y. JlapBiHa

JIBIDKYIIIE CIUIBI 3BOJIFOLINH BII0B 110 Y. /lapBUHY

Bopsba 3a cylecTBOBaHIE, €CTECTBEHHBIIT I
HCKYCCTBEHHBIII 0TOOp

| (DOpMIIPOBa}HIC CHHTETHYECKOIT TEOPHII 3BOJIFOIIIIT

DTaIbl 3BOJIIOIIIOHHOT O IIponecca: MHKPO3BOJIFOIIS H
. MaKpO3BOJIFOIIIIA

| Ilomynsiis — 3neMeHTapHas € IIHIIA YBOITIOHI

3aKoH reHeTH4ecKoro pasHoBecus J[x. Xapau, B.
BaitnOepra. JJabopaTopHas paboTa «BhIIBICHIIE

| H3MEHTHBOCTH y 0cO0eil OJJHOTO BILIa»
| DneMeHTapHble (PaKTOPHI 3BOJIFOIIII

S¢ddext ocHOBaTeNA. DDPEKT OYTHLIOUHOTO
TOpJIBIIIKA

Murparrim. T30SIUIH TOMYIIAIIL: TeorpadirdecKas,
Onomnormdgeckas

EcTecTBEHHBIIT 0TOOP — HAIPaBIISIONIIIT (haKTOp
3BOJOITHH

| ITomnoBoii or6op

IIpucnocoOIeHHOCTh OPTaHI3MOB KaK pe3yabTaT
MHKpo3BoJIror. JlJabopaTopHas paboTa «I13ydeHie
apomop}030B I MAI0aJaNTaIII ¥ pacTeHHII I

| JKHBOTHBIX»

IIpiMeph! IPHCIIOCOOISHIIT Y OpraHI3MOB:
Mopdoormdeckiie, GH3HOIOTTIECKIE,
OIOXIIMITYeCKIIe, ToBeJeHdYecKie. JlabopaTopHas
padota «IIpHcmocobaeHs OpTaHN3MOB H HX
OTHOCHTEJIbHAs 1IeJIECO00Pa3HOCThY

Bcero

KoanuecTBO 4acoB

KoHTpoabHbIe

PaGoTHI IIpakTHYeCKHe PAGOTHI

0.5

0.5

0.5

DJIeKTPOHHbIe H(POBbIe
o0pa3oBaTeIbHbIe PecypChI
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Bug, ero kpurepmi i cTpykrypa. JlabopatopHas
padoTa «CpaBHEHHIEe BIIOB 110 MOP(}HOIOTHIECKOMY
KPHUTEPHIO»

| CTtpyKTypa BHIa
| BumooGpasoBaHile Kak pe3ylIbTaT MHKPO3BOIFOIHII
. CBs13p MHKPO3BOJIFOLIMH H SITHIE MHOJIOTHII

MaKpO3BOJ’I}OIIIISI. ITaneoHTOIOTHYECKIIE METOIBI
H3YYCHIIA 3BOJIFOIHIT

Bnoreorpa(i)xmecxme METOABI H3YICHIA 3BOJIFOITIIT

3M6pnonornqec1<ne 1 CPAaBHHUTEIIBHO-
MOp(l)OJ’IOI‘II‘ICCKIIC METObI H3YYUCHIIA 3BOJIIOITHIT

MOJ'IEKyJ’DIpHO-I‘CHe’I’II‘]CCKIIE, OHOXIIMITIECKIIE I

| MaTCMaTHICCKHE METOABI H3YICHIIA 3BOIFOIIHIT
| O6IIIIIC 3aKOHOMEPHOCTH 3BOJIFOIIIIT

AanTuBHAsS paguanis. HCpaBHOMepHOCTB TEMIIOB

| 3BOJIFOITHII
| Haquale THIIOTE3bI IMPONCXOKICHIIA KXI3HIH Ha 3emie
| ZIonaquﬂe IIPEACTABJICHIIA O 3apOKICHII JKI3HI
| OCHOBHBI€ 3TaIIbI Heoprammecxoii 3BOJIFOITHIT

T'umoTe3s! 3apOKICHIA KI3HI

Ictopus 3eMmiI 1 METOBI €€ H3YIeHIIS.

JIabopaTtopHas paboTa «II3ydeHie 1 OIIICaHIe

. HCKOITa€MBIX OCTaTKOB JIPEBHIX OPTaHH3MOB»
| HaganpHble 3Tams! oprammecxoﬁ 3BOJIFOIIIII

| DBOMONNSA 3yKapHOT

OCHOBHBI€ 3TaIIbI 3BOJIOIII PACTHTEIFHOTO MIIpa.
IIpakTirgeckas padota «II3ydeHne ocoOeHHOCTETT
CTPOEHIIS pAaCTEHINT pa3HBIX OTIEIOBY

OCHOBHBI€ 3TaIIBI SBOMIOIHI KHBOTHOTO MIIpa
DBOMOINS KUBOTHHIX. IIpakTirdecKas paboTa
«II3yueHe 0coOeHHOCTE CTPOSHIS II03BOHOYHBIX
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Bubmroreka ITOK
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| JKHBOTHBIX»

| Pa3BuTiie XKI3HH Ha 3eMIIe 10 3paM = II€pHoJaM

MaccoBsie BBIMIIpAHIA — 3KOJIOTHYECKIE KPH3HChI
IIPpOIITIOTO

COBpeMeHHHﬁ 9KOJIOTHIECKIIT KpH3IIC, €TI0

| 0cobeHHOCTH

COBpeMCHHaSI CHCTEMa OPraHm4€CKOro Impouuioro

OCHOBHBI€ CIICTEMATHIECKIIE TPYIIIIBI OPTAaHH3MOB
AHTpOl'IOJ'IOl'II}I — HayKa O YCJIOBEKE
PazBurie HpeI[CTaBJ’IeHIIrI O ITPOHCXOXKICHII

| 9CJIOBCKa

MecTo 9enoBeKa B CHCTEME OPTAHITIECKOTO MIIpa.
JIabopaTtopHas paboTa «I13ydeHire ocoOeHHOCTel
CTPOESHIS CKeJIeTa YeI0BeKa, CBI3aHHBIX C

| IPSIMOXOKICHHCM»

JIBIDKYIIIE CIIBI aHTPOIOreHe3a

COOTHOIIIEHIIE OIIOJIOTHYE CKIIX I COIIHaJIbHBIX

| (baxTOpOB B aHTPOTIOTEHE3E
' OcHOBHBIE CTA/III aHTPOIOTEHE3a

ITaneoreHeTHKa 1 maleoreHOMIIKa

| DBOIIONIA COBPEMEHHOI'0 UYEIOBEKaA

Yenoseueckile packl. IIpakTirdeckas padoTa
«I13ygeHne 3KOJOTHIeCKIX aJalTallliil YeJIOBeKay

. Kontponrras pabora
| 3aposKIeHIe H pa3BUTHE SKOJIOTHH
MeTtozs! 3xomormi. JlabopaTopHas padota «I13ydeHie

METOJ0B 3KOJOIMICCKIX HCCJ’IE}IOBa}HHvI»
3HaueHIe SKOJOTHYECKIIX 3HAHIIT JJIA 9CIIOBEKA

| DKonorudeckie (GaKToper

Aobmnotmaeckne pakTopbsl. CBET KaK 3KOJIOTHIESCKITIT
(akTop. JTabopaTtopHas paboTa «BBISIBICHIE

| IIpIICHOCO6J’IEHIHvI OPraHn3MOB K BIIISHIIIO CBETa»

Aobnotiaeckue dakropsl. Temneparypa Kak
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9KoJIorIIecKil (akrop. JTabopaTopHas pabota
«BBISBIIEHIIE IPHICIOCOOIEHIIIT OPraHI3MOB K

| BIIITHIIO TEMIICPATYPhI»

Abuotiraeckne (gakTopsl. Bi1aXHOCTB Kak
3KoJIorIaecKmil (akrop. JTabopaTropHas paboTta
«AHaTOMIYECKIE 0COOEHHOCTH pacTeHHIT 3 pa3HbIX

| MecT OOHTaHHII»

Cpe i1 00N TaHIS OPTaHI3MOB

| Bronormgeckie puTMsl
| JXKu3HeHHbIe (DOPMBI OPTaHII3MOB

BuoTideckie (pakTops

3HadeHHe OHOTHYECKIX B3aHNMOIEIICTBHIT I
CYIIECTBOBAHIIS OPTAHN3MOB B Cpejie 0OHTaHIIs

DKOJIOTHIeCKIIe XapaKTCPHCTHKH ITOITY JISIITHIT
OCHOBHBIE ITOKa3aT eIl TIOITY JIAITHIL: YHCIICHHOCTD,

. ILIOTHOCTH, BO3pacTHA 1 II0JIOBAaA CTPYKTYpa

OCHOBHBIE ITOKa3aT eIl TIOITY JIAITHIL: POXKIa€MOCTB,
IIPHPOCT, TEMII pOCTa, CMEPTHOCTh, MUT paIlii

| DKonoruyeckas CTpyKTypa IOy JISIHII
| JluHaMIIKa OIS H €€ peryIsisl

KpuBble pocta gnciaeHHOCTH nomy . Kprusbre

| BBKHBaHHIA

DKomormdeckas Himla Bija. JlJaboparopHast paboTta

| «IIpncnoco0neHns ceMsSH pacTeHHII K pacCeIeHIIoN

Buj Kak cucTeMa IOy ISl

| 3aKOHOMepHOCTII IIOBEACHIIA 11 Mmpamlﬁ JKIIBOTHBIX

Co00IIIeCTBO OpraHI3MOB — OHOIEHO3

DKOCHCTEMA KaK OTKpbITasA CHCTEMa

prronopor BEIISCTB H IIOTOK 3HEPI'HH B 3KOCHCTEME

| OCHOBHBI€ ITOKA3aTENH YKOCHCTEMBI

DKOJIOTrHIecKIe IIHpaMILIbI

Bu6morexa IIOK

03 https://m.edsoo.1u/863ebl0e

Bu6mioreka IIOK
https://m.edsoo.ru/863eafec

Bubtmoteka IIOK
https://m.edsoo.1u/863eb348
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| IIsMmeneHus COODIIECTB — CYKIIECCHI

le[pOJ_IHBIC 3KOCHCTEMBI. DKOCICTEMBI 03€p H PCK.

| DKOCHCTEMEI Mopeii 1 OK€aHOB

TIpupo/IHBIE SKOCHCTEMBI. DKOCHCTEMBI TYH/Ip, JIECOB,
CTeIell, IMyCThIHBb

| Amponoremnﬂe 3KOCHCTEMBI

VpboskocncreMsl. [IpakTiraeckas padorta «I13ydeHie
H OIICaHIe YPOO3KOCHCTEMBI»

3aKOHOMEPHOCTH (HOPMHPOBAHIS OCHOBHBIX
B3aIMOJIEIICTBHII OPTaHI3MOB B 3KOCHCTEMax
MexaHHI3MBI BO3JETICTBHS 3ar psI3HEHHIT pa3HBIX THIIOB
Ha cyOOpTraHH3MEHHOM, OpTaHI3MEHHOM,
TIOIIYJIILIHOHHOM H 3KOCHCTEMHOM YPOBHAX

. Buocepa — obmennanerapHas 060109Ka 3eMm1

' Vuenne B. I1. BepHajckoro o 6uocdepe

| 3aKOHOMEPHOCTH CyIIIeCTBOBaHIS OHOCheph

' KpyroBopoThI BEIECTB H OHOTeOXIMITYECKHe ITHKIIB!
| 3oHanBHOCTE 6HOC(EPHI. OCHOBHBIE GHOMBI CYIIH

| YcroimBocTh 6rocheph

| DKOIOTHYeCcKIe KPH3HUCHI I IX IPHIHMHBI

Bos3peiicTBie YenoBeka Ha Onochepy
AHTpOTIOTeHHOE BO3/IEIICTBIE Ha PaCTHTEIBHBII I

| KHBOTHBII MHP
- OxpaHa IpHP OB

OCHOBHBIE TIPHHITHITBI yc’I’OfI‘II[BOl‘O pasBHTHA

| 9eroBedecTBa H IPHPOIBI
| HtoroBast KOHTpoIbHas padoTa

Oo6o0meHne 10 TeMe «MITKPO3BOJIIONIS I €&

| pe3yIbTaThI»

O0o06meHIe Mo TeMe «MaKpOo3BOIIOIIII 1 €€

| pe3ynbTaThI»

0O0600menne no teme «IIpolcxosKIeHe I pa3BUTHE

| XKI3HH Ha 3eMie»

O06o0meHne 1o TeMe «IIpoNCcXoKIeHIe JeIoBeKa —
AHTPOIIOTEHE3»

[Urau [ [ S [ T U N -y

0.5



O0o01meHIIe Mo TeMe «KO0JI0THI — HayKa O

22 | B3aHMOOTHOIIEHISIX OPTaHI3MOB»
100 O6o0611eHIIe 110 TeMe «OpraHu3MBI I cpeia
| oOHTaHIA»
101 0606n1e}nfe II0 TeMe «DKOIOTHS BIIOB I
| TIOMYIISITHITY»
102 O06o6meHMe mo Teme «brocdepa — rmodaIpHas

3KOCHCTEMa»
OBIIEE KOJIITYECTBO YACOB IIO ITPOTPAMME

o

75



YYEBHO-METOJHYECKOE OBECIIEUEHHE OBPA30OBATEJJIbHOI'O ITPOITECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JIUISI YAEHHKA

1. Buomorms, 10 xmace/ IMTaceunnk B.B., Kamenckmii A.A., PyOmoB A.M. m apyrue; Ioj peakIfei
ITaceunnka B.B., AkunonepHoe o6mecTBo «I131atenberBo «IIpocBerieHne

2. Buomorns, 11 kmace/ ITaceunnk B.B., Kamenckmi A.A., Pydmo A.M. u Apyrie; IOJ pelaxieit
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HOPMbI H KPUTEPHH OIIEHHBAHUWSA

OneHNBAHHE YCTHOIO OTBeTa YIAIIHXCS

OtmeTtka "'5" cTaBHUTICS B CIydae:
1. 3HaHNS, TOHIMAHNS, TTTYOHHBI YCBOSHIHS 00yJarONIIMCS BCEro 00bEMa MPOrpaMMHOTO MaTepHaa.
2. YMeHHS BBIICIATH TNIaBHBIE IOJOKEHIS B I3YISeHHOM MaTepIalle, Ha OCHOBaHHH (h)aKTOB I IIPIIMEPOB
000011aTh, JeNaTh BHIBOIBI, YCTAaHABINBATH MEXKIIPEIMETHBIE H BHYTPHIIPEAMETHBIE CBSI3H, TBOPIECKI
MIPHMEHSET IOTyJeHHbIE 3HAHIS B HE3HAKOMOIT CHTYAITHIIL.
3. OTcyTCTBHE ONIMOOK 1 HEJOYETOB IPH BOCIIPOI3BEISHIIN H3YIEHHOTO MaTepHasa, IIpH YCTHBIX OTBETaX
yCTpaHEeHHe OTJeIbHBIX HETOYHOCTEI ¢ IOMOIIIBIO JOIOIHNITEIbHBIX BOIIPOCOB YUNTES, COOMIOeHIIe
KYJIBTYPBI YCTHOI pedIl.
OtMmeTka "4":
1. 3HaHHe BCero H3yYeHHOr o IIPOrpaMMHOI'0 MaTepHalla.
2. VMeHHIT BBIIENATH TJIaBHbIE MONOKEHISI B H3YUYEeHHOM MaTepliaje, Ha OCHOBAHIII ()aKTOB I IIPIIMEPOB
000011aTh, JeNaTh BEIBOIBI, YCTAaHABINBATh BHYTPUIIPSIMETHBIE CBS3H, IPHMEHATh IIOTYIeHHbIC 3HAHIS Ha
TIPaKTHKe.
3. He3HaunTenpHbIe (HErpyOble) ONIIOKH I HETOUETHI IIPH BOCIIPOM3BEACHII H3YIEHHOTO MaTepHaa,
coOmro/IeHIIe OCHOBHBIX IIPABILT KYJIBTYPH! YCTHOI pedIl.
OtMmetka "3" (YpoBeHb IIpeCTaBICHIII, COYETAIOMIIXCS C 3JIeMEHTaMI HayIHBIX ITOHSTIHIT):
1. 3HaHIE U YCBOEHIIE MaTepliala Ha ypOBHE MITHIMAIBHBIX TPeOOBaHINT IPOTPaMMBI, 3aTpyIHEHIIE TIPIT
CaMOCTOSTEIFHOM BOCIIPOM3BE/ICHIN, HEOOX0IIMOCTh HE3HAYUTEIHHOII IIOMOIIII IperogaBaTes.
2. YMeHne paboTaTh Ha YpOBHE BOCIIPON3BEACHIIA, 3aTPYIHEHIS IIPH OTBETaX Ha BUAON3MEHEHHBIE BOIIPOCHL.
3. Hamirame rpy0o0ii oImoOKH, HECKOJIBKIX HETPYOBIX IIPH BOCIIPON3BEICHII I3YI€HHOTO MaTepHaa,
HE3HAUYHTEIbHOE HECOOIIOeHIIE OCHOBHBIX IIPABILI KYIbTYPHI YCTHOI pedil.
OtMmeTka "2":
1. 3HaHIe 1 YCBOGHIE MaTeplala Ha YPOBHE HIIKE MIHIMAIbHBIX TpeOOBaHIII IIPOTPaMMBI, OTACIHHbIC
TIpeICTaBICHIS 00 H3yYEeHHOM MaTepHale.
2. OTcyTCcTBHE YMEHHIT paboTaTh Ha YPOBHE BOCIIPON3BE ICHIIS, 3aTPYIHEHIIS IIPH OTBETaX Ha CTAHJapTHBIE
BOIIPOCHI.
3. Hamidme HeCKOJIBKIX TPYOBIX ONIIOOK, OOJIBIIOTO WICIAa HETPYOBIX IIPH BOCIPON3BEASHII H3YIEHHOTO
MaTepHaJa, 3HaYHTeIbHOE HECOOII0IeHIIe OCHOBHBIX IIPABILT KYJIbTYPHI YCTHOII pedll.

OneHKA BBINOJIHeHHS NPAKTHYECKHX (J1a00pPaTOPHBIX) PadoT.

OtmeTtKka "'S" cTaBUTCS, €CIIH YIEHIK:

1) mpaBIUIBHO OIIPEIEINILI IETb OIIbITA;

2) BBIIOIHIUI paboTy B MOTHOM 0OBEMe ¢ COOIIOIeHIIEM HEOOXOAIMOII TOCIEI0BaTETHHOCTH IIPOBEICHIS
OTIBITOB U H3MEpEHHII;

3) caMOCTOSTEIFHO 1 PAIIIOHATBHO BBIOpAN I IOTOTOBIUI TSI OIIBITA HEOOXOIIMOE 000py/J0BaHIIE, BCe
OTIBITHI IPOBEIN B YCIOBHAX H peKIMax, 00ecTIeqBaIONIX MIOIyIeHIe Pe3yabTaToB H BBIBOJIOB ¢ HanOobIei
TOYHOCTBHIO;

4) Hay9HO TPaMOTHO, JIOTHYHO OIIICAN HaOIoAeHIS H c(hOpMyIHPOBa BEIBOJBI I3 OIIBITA. B Ipe/icTaBIeHHOM
OTYeTe MPABIUIBHO I aKKYPAaTHO BBIIONHILI BCE 3aIIHCH, TaOIHIBI, PHCYHKH, TpadhHKIL, BHIYHCICHHS H CeIan
BBIBOJIBI;

5) mposBIILeT OpraHN3aIIIOHHO-TPYI0BbIE YMEHHS (IOAeP/KIBAET YHCTOTY pabodero MecTa 1 MOPSIOK Ha
CTOJIe, 5KOHOMHO HCIOJb3YeT PacX0/JHbIe MaTepHaIbI).

7) 3KCHEPHMEHT OCYLIECTBISAET MO IUTaHy C YIeTOM TEXHHKH 0€30TIacHOCTH H MIPABILI paboThI C MaTepHalaMIH I
000pyI0BaHHEM.

OtMmeTKa "'4" cTaBHTCS, €CII YIEHIK BBITIONIHILT TpeOOBaHIA K OlleHKe "5", HO:

1. OTIBIT IPOBOAIT B YCIOBHAX, HE 00€CIEUHBAIONIIX JOCTaTOYHOI TOYHOCTH H3MEpEHHI;

2. 1 OBLIO JOIIYIIEHO [1Ba-TPH HEJ0UETa;

3. um1 He Goee 0JHOIT Herpy0oil OIIIOKI I OJHOTO HeJj0UeTa,

4. W1 3KCHEePHMEHT IPOBE/IeH He TIOTHOCTHIO;

5. 1T B OMICAHHN HAaOIIOISHHII H3 OIBITA JOIYCTII HETOYHOCTH, BBIBOJBI C/IeIall HEMOIHBIE.

OtmeTtKka "'3" cTaBHUTCS, €CIIH YICHIK:

1. mpaBIIBHO OTIPE/IETILT 1IeNb OIIBITA; pabOTy BBIIOIHSIET IPABIUIBHO HE MEHEe YeM HaIlOJIOBHHY, OJTHAKO
00BEM BBITIOIHEHHOI YaCcTH TaKOB, YTO IT03BOJISIET MOIYYHUTh IPABIUIBHBIE PE3YIIBTAaThI H BBIBOJIBI 110
OCHOBHBIM, TIPHHITHITHATFHO BayKHBIM 3aj1a9aM paboTsl;

2. nm1 ioadop obopyaoBaHIs, 00bEKTOB, MaTEPHANIOB, a TaKKe pabOTHI 110 HaJally OIIBITa IIPOBET C IIOMOIIBIO
YUHTeNS; I B X0ie IPOBEIEHNS OIbITa I H3MepeHHIT ObLIH JOITYIIeHBI OIIIOKI B OIIICAHHI HaOJII0IeHIII,
(bopMymIpOBaHHH BEIBOJIOB;



3. OIBIT IPOBOILICS B HEPAITHOHATIBHBIX YCIOBISIX, UTO IIPHUBEJIO K MOIYIEHHIIO Pe3yIbTaToB C OOoMbIIei
TIOTPENTHOCTHIO; IUTH B OTYETe OBLII JOIYIIEHBI B OOIIell CII0KHOCTH He Dojlee JBYX OIIIOOK (B 3aIIICsX
€IIHIII, II3MEePEHIIX, B BRI CIEHILIX, TpadKax, TablHIIax, cxemax, 1 T.J.) He IPHHIMHIIIAIFHOTO IS JaHHOI
paboThI XapaKTepa, HO IIOBIIISBIIIX Ha pe3yIbTaT BHIIOIHEHIS,
4. morryckaeT Ipyoyro onmoKy B Xofe SKCIepHMeHTa (B 00BsACHEHI, B 0popMIeHIH pabOTHI, B COOIIOSHII
TIpaBIUI TEXHUKH 0€30IacHOCTH IpH paboTe ¢ MaTepHalaMH I 000pyJ0BaHIEM), KOTOpas HCIPaBIIIETCS 10
TpeOOBAHHIO YIHUTENS.
OtmeTtKa "'2" cTaBHUTCS, €CIIH YIEHIK:
1. He ompeemLT CaMOCTOSITEIFHO LIENb OMBITA; BRITIONHIUT paboTy He MOTHOCTBIO, HE 0T OTOBIII HYKHOE
00opy0BaHHe I 00bEM BBIIIOJIHEHHOI JacTH paOdOTHI He II03BOJIIET CeIaTh IPABIUIBHBIX BEIBOJIOB;
2. W OIIBITHI, H3MEPEHHU S, BEITICICHIS, HaOII0SHIS TIPOH3BOIILUIHCH HETIPAaBILILHO;
3. 1w B Xojie pabOTHI I B 0TYeTe 0OHAPYKUIIICH B COBOKYITHOCTH BCe HEJOCTaTKII, OTMEUEHHBIE B
TpeboBaHIAX K omeHke "3";
4. nomyckaet jBe (11 6oJee) rpyOble OIMIOKI B X0/1e SKCIIepIMeHTa, B 00BSICHeHHIL, B 0hopMIIeHHH paboThl, B
COOMIOZIEHIH TIPABILI TEXHHKH 0€30I1aCHOCTH IIPH paboTe ¢ BellecTBaMHU 1 000pyJ0BaHIEM, KOTOPBIE HE MOXKET
HCTIPaBHTh [JaKe 110 TPeOOBAHHIO YIITEIS.

OneHKA caAMOCTOSTeIbHBIX MHCbMEHHBIX H KOHTPOJIbHBIX PAadOT.
OtmeTtKka "'S" cTaBUTCS, €CIIH YICHIK:
1. BBITIONHILT paboTy 6e3 OIIIO0K I HEJJOUETOB;
2) pomycTii He OoJiee OHOrO HeJ0UeTa.
OtMmeTKa "'4" CcTaBUTCS, €CIH YISHHK BBIIIOIHI pabOTy IIOTHOCTHIO, HO JOITYCTIUI B HEll:
1. He Gotee oHOIT HETPY OOl OLIIOKIT I OHOTO HEIOYeTa;
2. nm1 He 6oee IBYX HEJJOUETOB.
OtMmeTka "3" cTaBHTCS, €CII YISHIK IIPABIUIFHO BBIIIOTHILT He MeHee 2/3 paOoThI IWIH JOITYCTILL:
1. He Oonee aBYX IrpyOBIX OIIIOOK;
2. wm1 He Oolee oIHOI Tpy0OoIl I 0JHOIT HerpyOOIl OIIMOKI I OJJHOTO HeJ[0UeTa;
3. w1 He 6oee IBYX-TpeX HETPYOBIX OIIMOOK;
4. 1T OHOI HeTrpyOOIl OIMOKH 1 TpeX HeJJ0YETOB;
5. I IpH OTCYTCTBHH OIIMOOK, HO IIPH HAMIIYIH YEThIPeX-ISTH HET0YETOB.
OtmeTtKa "'2" cTaBUTCS, €CIIH YIEHIK:
1. ZOIyCTILI YHCIIO OMINOOK H HEJOUETOB NIPEBOCXOISINIEE HOPMY, IIPH KOTOPOIT MOKET OBITH BBICTaBIIEHA
oleHka "3";
2. W €CIH NIPABIUIFHO BHITIONHIUT MEHEe ITOJIOBHHBI padOTHI.

O1eHKA BBINOJIHEHHS TeCTOBbIX paﬁoT 0 OHOJIOTHH:

OIIEHKa MIHHIMYM MaKCHMYM
5 90 % 100 %

4 71 % 89 %

3 51% 70 %

2 0% 50%




OIIEHOYHBIE MATEPHAJIBI C KPHTEPHUSIMH OIIEHHUBAHUSA

KoHTpo/bHAasi padoTa mo omos1orad B popmate EI'D (mepBoe mosyroame)

1 BapHaHT

Yactp A
1. O0beKTOM H3yUeHHS IHTOIOTHH CJIY/KHT YPOBEHb ...
a) OpraHN3MEHHBIII; 0) MOMYISsIIIOHHO-BHAOBOI; B) KICTOYHBIII; T) 610C (hepHBIIL.
2. ChopmMyIHpOBAIH KIeTOYHYIO TEOPHIO ..
a) Meunnkos u ITactep; ©) Besammit u I'apseit; B) [IIBann u lllneiinen; r) Yorcon un Kpuk.
3. AKTHBHOe B3aHMOJeHCTBHe }KHBOT0 H KOCHOI0 BellleCTBAa IVIAHETHI OCYIIeCTBJISIeTCSI HA YPOBHE ...
a) OpTaHH3MEHHOM; 0) ITOITYIAIIIOHHO-BHIOBOM; B) OHOC(EepHOM; I') GHOTEOIEHOTHIECKOM.
4. IToHsITHE «TOMEOCTAa3» XapaKTepH3yeT:
a) COCTOSIHIIE AIHAMHYECKOr0 paBHOBECHS IIPHPOIHOI CHCTEMBI, ITOAAEPKIBAEMOe JATEIFHOCTBIO
PETYIATOPHBIX CHCTEM
0) mpo1iecc pa3pyIIeHHI KIETOK ITyTeM IX pacTBOPEHIS
B) o0Illee CHIDKEHIE JKII3HECIIOCOOHOCTH OpraHn3Ma
T) IIpoIeCcC pacUIeIUICHNS YTIIEBOI0OB B OTCYTICTBIH KICIOpOda
5 Kak Ha3bpIBaeTcsl MpoLecc pa3spylleHHs HePpBHYHOH CTPYKTYPHI 0e1K0B
a) peHarypaums ©0) JeHaTypamus B) JeCTPYKIHS T)  TPaHCKPHIIIHST
6. IIpokapHOTAMH SIBJISIIOTCH
a)BHpychl ©0) OakTepum B) TpHOBI T) IpoCTeiile
7.KJIeTKH OPraHMu3MoB BCeX IIapCTB JKHBOH MPHPOIbI HMEIOT
a) sapo 0) MHTOIIa3My B) MHTOXOHIPHH T) XJIOPOILIACTBI
8. B KiIeTKe cocpeJ0TOYeHA HacJIeACTBeHHAsI HHPOPMAIHS 0 MPH3HAKAX OPTAHH3MA, IO3TOMY €€ Ha3bIBa-
0T
a) CTpYKTYpHOII €IIHHIIIEI KHBOTO  0) (PYHKITIOHAIBHOI eIHHIIIEH KITBOTO
B) T€HETHYECKOIl € IIHUIIE JKHBOTO0  T) eJUHHIEIH pocTa
9. B KJIeTKax KAaKHX OPTAaHH3MOB COJeP:KHTCS B JeCATKH Pa3 00.IbIIIe YIJIeBOJ0B, YeM B KJIeTKAX JKHBOT-
HBIX
a) bakTepmii-campoTpooB 0) OJHOKIETOYHBIX B) IIPOCTEHINIX T) pacTEHINI
10. ComaTHYecKHe KJIeTKH, B OTJIHYHE OT IOIOBBIX, COTEePKAT
a) IBOIHOI Habop XpoMocoM ©) OAIHAPHEIT Ha0Op XpOMOCOM ~ B) IIUTOILIA3MY
T) IUTa3MaTHIECKYI0 MeMOpaHy
Yactp B
1 YcTaHoBHTe COOTBEeTCTBHE :
KpHTepHH KHBOIO:
1)EanHCTBO OHMOXHMHYECKOT O COCTaBa
2) JAUCKpPEeTHOCTh H IIEJIOCTHOCTD.
3) CaMoperysius.
4) Pa3zMHOKEHHE.
5) PUTMUYHOCTB.
XapakTepHble IPH3HAKH:
A) I3 m3BecTHBIX Oojee geM 100 X1M. 3JIeMEHTOB IS IIOCTPOESHIIS JKIIBOTO OpTaHI3Ma, 0053aTeIbHbI IECTh —
YTIepo, BOJOPO, KICIOPOI, a30T, cepa, dochop.
B) EquHnmeil cTpoeHus, XU3HeAeATeIbHOCTH, pa3MHOKEHIS, HHIUBIYaJIbHOT'O Pa3BUTHS SBIIAETCS
KJIeTKa; BHE KIETKH KH3HU HeT.
B) Bce ;XxUBbIe OpraHH3MBbI COCTOSAT B OCHOBHOM U3 O€IIKOB, JIUIIIOB, YIJIEBOI0B I HYKJIEHHOBBIX
KIICIIOT, a B 00IIIell Macce BENIeCTB Tella OCHOBHYIO JIOII0 COCTaBIIeT Boja (He MeHee 70-85%).
I') JIro6as Gnosorn4eckas cucTeMa COCTOHUT H3 OTJeJbHBIX B3aHMO/IEIICTBYIONINX JacTeil, KOTopble
BMeCTe 00pa3yIoT CTPYKTYPHO-( YHKIITHOHAIbHOE €IHHCTBO.
JI) OpraHn3MBbI CIIOCOOHBI B IIpoliecce MeTabomI3Ma o Jep;KIBaTh TOMEOCTas.
E) XXuBas cucTeMa H3BJIeKaeT, IpeoOpa3oBhIBaeT U HUCIIONIb3YeT BEUIeCTBA I3 OKpY KaloLIeil cpeabl I
BO3BpallaeT B Hee IPOJYKTHI pacraja.
7K) B nporecce HX KH3HeAeATEIbHOCTH MEXKIY OpraHH3MaMI I OKpy Karoleil cpe oil IpoucXoauT
IIOCTOSIHHBII OOMEH BEIIECTBOM H YHEPTHEIl.
3) OpraHu3MBbI IPHCIIOCOOIEHBI K MEHSIONINMCS YCIOBHSAM CYIIECTBOBAHIIS.
M) OpraHu3Mbl H30HpaTeIbHO pearupyIoT Ha BHEIIHIE I BHYTPEHHIE BO3AEHICTBHUS.
K) Opranusmsl 00ecIeYnBaioT HeIIPEPBIBHOCTD JKH3HU U IIPEEMCTBEHHOCTh IIOKOJIEHHUIT.



2. CTpPYKTYpHBIe KOMIIOHEHTbI MHTOXOHPHH
1) 5-8 MeMOpaHHBIX IOIOCTEIT
2) TpaHyIbI, COCTOSIINE H3 ABYX CYObeIIHIII
3) 1Ba cios MeMOpaH
4) KpHCTHI
5) rpaHBI
6) pHOOCOMBI

Yacrtp C.

®parmenT nemu JJHK mMeeT nocne1oBaTeIbHOCTh HYKIIEOTHIOB:
T-T-T-A-T-II-T-T-T-L[-T-T-A-A-. B pe3ynpTaTe IpPOM3OIIESIIIEI MYTall B TPeTheM TPIIUIETE TPETI
HYKIEOTH]] 3aMEHEH Ha HyKIeoTHa «Ay. OmpegemnuTre IociefoBaTelbHOCTh HykiIeornaos Ha HPHK mo
ucxogHoMmy ¢parmenty nenu JHK 1 mMmeHEHHOMY. OOBSCHITE, 9TO HIPOM30IIET C (pparMEHTOM MOJEKYJIBI
Oenka 1 ero cBoiicTBaMH Iocie Bo3HuKmel Mytamm JJHK. JI1g BBIIONHEHNS 3aJaHIs HCIONIb3YIITe TaOmIy
TeHeTHYIEeCKOTO KOoJ1a.
- TenmeTmaecrna wog (aPHIE)
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IIpaBuja MoJIb30BAHAS TAOTHIIEH

IlepBBIil HYKIEOTHJ B TpHIUIETe OepeTcs W3 JIEBOTO BEPTHKAIBHOTO psiia, BTOPOIl — H3 BEPXHETO
TOPH30HTAIBFHOTO PSia M TPETHII — I3 IPAaBOTO BepTHKaIbHOTO. Tam, Iie mepeceKyTcs JITHII, HAYINE OT BeeX
TpEX HYKIEOTHI0B, H HAXOJUTCS HCKOMasl aMHHOKHCIIOTA.

KpuTepHH oneHHBAHAS (MAKCHMAJIbHOE KOJIHYECTBO 0a1I0B - 21)
0-4 -@2@»
5-11-W3»
1219 —«d»
20-21 — «5»
HTorosasi KOHTpoJIbHasi padoTa B popmarte EI'D
1 BapuaHT.

Yactp A. BoiOepuTe 0JHH NPABHIbHbIH 0TBET.

1. Kakde XHMHYeCKHe 3JIeMeHThI HA3bIBAKTCS MAKpP03JIeMeHTAMH ?

A. xucnopozg B. azor

B. Bogopox T'. Bce OTBETHI BEPHBI

2. Kakoe u3 npeacTaB/JIeHHBIX BellleCTB OTHOCHTCSI K MOHOCAXapuaaM?




A. xpaxMan B. xutna

B. rmoko3a T'. caxapo3a

3. Kakas ¢pyakuus HE oTHocHTCS K QYHKIHSM YI1eBOJ0B?

A. 3amacaromias B. 3ammuTHas

B. ctpourenpHas I'. perynaropras

4. Yrto co00ii mpeacTaB/IseT TPeTHUYHAS CTPYKTYpa 0eaKa?

A. momImenTHIHAs Lelb B. rnobyna

B. crmpanbHO 3aKpydeHHas 1IeTlb T'. xoMmIIeKe 100y

5. Kakoe cTpoeHHe HMeeT HyKIeoTHI MoJjeKy.abl PHK:

A. TII0K03a, a30THCTOE OCHOBAHIE, 0CTAaTOK (hocdopHOIT KICIOTH

B. pubo3a, a30THCTOE OCHOBaHIIE, OCTAaTOK (hoCc(HOPHOI KICIOTHI

B. ne3oxcupnbo3a, a30THCTOE OCHOBaHIE, 0CTaTOK (hochOpHOIT KHCIOTHI
I'. pubo3a, a30THCTOE OCHOBAHHE.

6. Kakoe a3oTHCTOe 0OCHOBAHHe He BXOIHT B cocTaB MoJeKky./1b! JTHK:

A. ageHIH B. muro3nn

b. ryanns T'. ypamin

7. Ilpomecc MOIIONIeHHS PACTBOPEHHBIX BellleCTB KJIeTOYHOH CTeHKOH HA3BIBAETCS:
A. poTocunTe3 B. darormros

B. misOImMITO3 T'. xemocuHTe3

8. Kakasi yacTh KJIeTKH OCYIIeCTB.IsSIeT TPAHCHOPT BelIeCTB N0 KJIeTKe:
A. xoMmIntekce I'ompmKI B. pubocomsr

Bb. 3IIC I'. MuToxoHapHHI

9. Kak Ha3pIBAKOTCS KJIeTKH, He HMenne 0()opMIeHHOr o sapa?

A. IpOKapHOTHI B. aHa’poOH!

B. sykapHoThI T'. a3podsr

10. Kakoit yuactok ogHoii m3 memouek JIHK Oyaer koMmmieMeHTapeH Apyroii memouke JTHK —
TATIUI TAITT:

A TTAITTTILIIAT B. ATTITTATIIIA

B. ATATTIIATIIITA T. QTAITIIATIIITA

11. Kak Ha3piBaercsa MoiekyjJa PHK, koropasi oTBedaeT 3a TPAHCKPHIOINHK HH()OPMALDHH C
mo.1ekyabl JTHK:

A. T-PHK B. P-PHK

B. II-PHK

12. YeM OTIHYAKTCS KJIeTKH IPHOOB OT KJI€TOK PacTeHHH?

A. ToncTas KIeTOYHas CTeHKa B. Hamrdne Bakyonei

b. 3amacaeT IIHKOTe€H T'. Hamraue si7ipa

13. Kakoii BHJ pa3MHOKeHHSI XapaKTepeH /151 pA3MHOKeHHSI AP 0 KeH:

A. BereTaTHBHOE B. mouxoBaHue

b. monosoe I'. cmopoo®pa3oBaHie

14. Kaxkoii BHJ OILIO0TBOPeHHS XapaKTepeH IS PacCTeHHH?

A. HapyXHOE B. mBoiiHOE

b. BHyTpeHHee

15. Ha KakoM 3Tale 3HepreTH4ecKoro 00MeHa odopa3yeTcsi MOJIOUHAS KHCI0TA?

A. IOJITOTOBHTENBHBIIT B. criproBoe OpokeHHe

b. rmxomi3 I'. xIeTo4HOe [pIXaHIe

16. KakuM croco0oM MATAIOTCS PACTeHHS:

A. reTepoTpodst B. mapasurs!

B. aBTOTpO DB T'. canpoduTs!

17. IIpm Kakoii paze MHTO3a XPOMOCOMBI PACXOASITCS K MOJIIOCAM KJIeTKH?

A. unTepdasa B. metadasa

b. anadaza I'. Temodasa

18. B pe3yJabTaTe Apo0JIeHHS 3HTOTHI:

a. YBeJIIYHBAETCS pa3Mep 3apo IbIIa B. IPOHCXOANT A bepeHamis KIeToK

0. yBemIIIBaeTCS THCIIA KIETOK T. IPOHCXO/JUT IepeMelIeHIe KIETOK

19. Hapy:KHbIi J10# KJIeTOK racTpy/ibl Ha3bIBaeTCs

a. 3KToJlepMa B. Me30/lepMa

0. sHTOZEpMA T. O71acTyna

20. HapyzHoe 0IL10J0TBOpPeHHe XaPAKTEPHO AJIs:

a. TIPBITKOIT SIIEPHIIBI B. IIPY/IOBOI JIAT yIIKII

0. Oemoil KypomaTKi T. OOBIKHOBEHHOT'O €Ka



Yacts B.
1. BpiOepuTe TPH NPABHJILHBIX 0TBeTa U3 IIecTH. B mpomecce oBorenesa:
a. 00pa3yroTCs AIMIEKIeTKH
6. 00pa3yroTCs YeThIpe 3peTble TOJIOBbIe KIETKIH I3 OHOI
B. 00pa3yIOTCs CIIepMaTO30MIbI
T. oOpa3yeTcs O/Ha 3pesas rameTa
JI. 9HCIIO XPOMOCOM YMEHBIIIAeTCs BBOE
€. 00pa3yroTcs KISTKH ¢ JUIUIONIHBIM HaOOpOM XpOMOCOM
2. VYcTaHOBHTe COOTBeTCTBHe Me:KAy 3akoHAMH I'. MeHe/Is1 H HX XapAKTePHCTHKAMH.

3axkoH XapaKkTepucTHKA

1. I 3axoH MeHOena CKpeniBaHIEe TOMO3HTOT

2: II 3axoH MeHaena CKpelHBaHIE TeTePO3UTOT

Pogurensckie Q)OPMLI — YHCTBIC JITHII

Poanrensckue GhopMbI B3STH 13 F1

B F; 100% rerepo3urot

m om o oW v

Pacmerienne o gpenotummy 3:1

Yacts C.

1. Kakde mnpenMymiecTBa [Jajd0 JKHBOTHBIM TIOSIBJleHHe B Xo0Je JBOJIONHH BHYTDeHHero
omioxoTBopeHusi? IIpuBeuTe NIPHMeEPHI.

2. Kakme THOBI NOCTIMOPHOHAJIBHOIO PAa3BHTHS cymlecTByIT? Kakme mpemMmymiecTBa HMeeT
KaKIbIH H3 HAX?

. YKa:KATe HoMepa NpeaJioKeHHI, B KOTOPbIX JONylIeHbl OMHOKH. O0bSICHHTE HX.

VTI1eBoAbI IpeCTaBIIOT CO0O0II COeIHEHIS YTiaepoaa I BOAOPoa.

Pa3nigaroT TpH OCHOBHBIX Kiacca YIIIeBOJOB — MOHOCAXapH/bl, JUcaXapH bl H MOMICaXapH/IbL

Hanbonee pacmpocTpaHeHHbIE MOHOCAXapH/IbI — caXxapo3a 1 TaKT03a

OHII pacTBOPHMBI B BOJIe I 001aal0T CIaJKUM BKYCOM

IIpu pacmernieHnn 1 T TII0K036I BeIAgensercs 35,2 k/[K 3Hepri.

DWW

KpHTepHH onleHHBAHHS: (MAKCHMAJIbHOE KOJIHYECTBO 0a/110B - 39)

0-18 -«2»
19-26 — «3»
27 -34 — «d»

34 -39 —«5»




