


HNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHomy npenmerty "buonorus” (najee - OUonorus) Ha ypOBHE CpeIHETO
obmero obpaszoBaHus paspadboraHa Ha ocHoBe PenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O6 obpaszosanuu B Poccuiickoii @enepaunm»y, ®I'OC COO, Konuenuwu npenogaBaHus
yuebHoro npenmera «bHONOTHA» U OCHOBHBIX MOJIOKEHUH (penepanbHO padoueil mporpaMMbl
BOCITUTAHMSI.

Yuebnslii npenmet «buonorusy» yriyonénnoro yposHs uzyuenns (10—11 kiaccer) siBisieTcst
OJHUM M3 KOMIIOHEHTOB mpeaMeTHol odnactu «EcrecTBeHHO-Hay4Hble npenMeTs». CormacHo
nonoxkeHusiMm @I'OC COO mpodunbHbie y4eOHBbIE MPEenIMeThl, U3y4aeMmble Ha YriIyOJIEHHOM
YPOBHE, SBJSIOTCS criocoOoMm muddepeHnuanuu oOydeHUsT Ha ypOBHE CpeaHero oOImero
00pa3oBaHUs U MPU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIIMM, CPEIHUM
o0ImMM, cpemHUM MPOo¢eCCHOHATBPHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaXablil U3
3TUX Y4YeOHBIX TIPEAMETOB MOJUKEH OBITh OpPHUEHTHPOBAH HAa MPHOPUTETHOE peIleHHUe
00pa3oBaTeNIbHBIX, BOCIIUTATENBHBIX U PAa3BUBAIOINNX 337a4, CBSI3aHHBIX ¢ MpodopueHTanunei
o0yJarImuxcss W CTUMYJMPOBAHHEM HHTEpPECa K KOHKPETHOH o0NacTM Hay4yHOro 3HAaHUS,
CBSI3aHHOTO ¢ OMOJIOTHEH, MEAUIIMHOMN, SKOJIOTHEH, TICUXOJIOTHEel, CIIOPTOM HJTH BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMmy npenmery "buonorus" naér npeacrapieHue O LM U 3a1a4aX
u3yueHus yueOHoro npeamera «buonorusi» Ha yriayOnEHHOM ypOBHE, onpernenser ods3aTeabHoe
(MHBapMaHTHOE) MPEOMETHOE COAEpIKaHUE, €ro CTPYKTYPHPOBAHUE IO paslenaM M TeMam,
pacripeneneHue 1o Kjiaccam, peKOMEHIyeT MOCIeI0BaTeIbHOCTh H3YYeHHs yUeOHOro MaTepuaa
C Y4Y€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTeH olydvaromuxcs. B mporpamme mo Onoyornu peanu3oBaH MPUHLIUI
NPEEMCTBEHHOCTH C H3y4YeHHeM OMOJOTMH Ha YpPOBHE OCHOBHOrO obmero obpa3oBaHus,
Onmaronapst 4eMy MpOCMaTPUBAETCS HAIIPABJIEHHOCTh HA MOCIENYIOIIee Pa3BUTHE OHMOJIOrHUECKIX
3HaHWH, OpPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
SKOJIOTUYECKOTO MBIIIICHNs, TMPEACTABICHUH O 310pOBOM o0Opas3e >KHU3HH, Ha BOCIUTAHHE
OepeKHOTO OTHOIICHHS K OKpY’Karoleld MpupoaHoi cpene. B mporpamme mo Ouosoruu Takxke
MOKa3aHbl BO3MOXKHOCTH y4eOHoro npeamera «buonorus» B peanuzauuu tpedoanuii @I'OC
COO k mIaHUPyeMbIM JHYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM PE3yJIbTaTaM O0yUeHHs U
B (hOpPMHPOBAaHNH OCHOBHBIX BHJIOB yueOHO-TIO3HABATEIBHON NESTEIbHOCTH OOYYaroIUXCs 110
OCBOEHUIO CONep:KaHus Ouojiorndeckoro oOpa3oBaHHsl Ha YpPOBHE CpeaHEro oOmiero
oOpazoBaHwsl.

YuebHbIil npenmer «buoNOrus» Ha ypOBHE CpenHero odmero oOpa3oBaHUs 3aBepIIAET
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA pacIllIUpeHHe W yriryOJeHue 3HaHUN
00y4aroImuxcs 0 JKUBOH MPUPOE, OCHOBAX MOJIEKYJIIPHOH 1 KJI€TOYHON OHMOJIOTHH, YMOPHOJIOTUI
U OUONIOTHUM pa3BUTHS, T€HETHKH, CEJEeKIHH, OHOTEXHOJOTHH, 3BOJIOLUOHHOIO YUEHUS U
SKOJIOTHH.

Uzyuenue yuebnoro npenmvera «buonorus» Ha yriyOJEeHHOM YPOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY O0YYarOIUXCS K TTOCIEAYIOLIEMY MOJTYYEHUIO OHOJIOrHYecKoro o0pa3oBaHus B By3ax
U OpraHu3alusaxX cpenHero mnpodeccuonanpbHoro oodpasoBanus. OCHOBY ero copepikaHus
COCTaBJISIET CHUCTEMa OHMOJOrMYECKMX 3HAHMH, MOJYYEHHBIX MPH HM3YYEHHH OOYHaIOLIMMHCS
COOTBETCTBYIOLINX CHCTEMATUYECKUX pa3fesioB OHMONOrMM Ha YPOBHE OCHOBHOIO OOIIero
oOpazoBanmst, B 10—11 kiaccax 3T 3HaHUS MOJYYalOT pa3BUTHE. Tak, paCIIUpeHbl U yriTyOJeHbI
OWoJIOTHYeCKre 3HAHUS O PACTeHHSIX, JKUBOTHBIX, rpubax, OakTepusix, OpraHu3Me 4YeJIOBEKa,
O0IMX 3aKOHOMEPHOCTSIX JKU3HH, MIOMOJHHUTENBHO BKJIIOYEHBI OHOJIOTHYECKUE CBENEHUS
NPUKJIAHOTO U MOUCKOBOI'O XapakTepa, KOTOPbIE MOXHO HCIIONb30BATh KaK OPUEHTHUPBI IS



nocienymmero Beidbopa npodeccun. BoamorkHa Takke MHTErparusi OMOJIOrHYeCKNX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSIMH, TTIOJTYYEHHBIMU O0YYatOIIUMUCS NMPH U3y4eHUU (PU3UKH, XFUMUH,
reorpaduy U MaTEeMAaTUKH.

Crtpykrypa mnporpammbl 1o ydeOHOMY mpenmetry "buonorums" orpaxkaer CHUCTEMHO-
YPOBHEBBIII M 3BOJIIOLMOHHBIA TOAXOMABI K H3yueHHro Ouosoruu. COrinacHO UM, HM3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIS )KUBBIX CHCTEM PA3HOTO YPOBHs OpraHu3allly,
SBOJIIOLIMM OPTaHUYECKOrO MHpa Ha 3emjie, COXPaHEeHUs OHOJIOTHYeCKOro pPasHOoOOpasws
aHetsl. Tak, B 10 kjacce W3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OHONOruy,
SMOPHOJIOTHH U OHOJIOTHH Pa3BUTHUS, TEHETHKH U CENEKLNH, OMOTEXHOJIOTUH M CHHTETHYECKOM
Ouonorny, akTyaJu3UPYIOTCA 3HAHUS OOy4YaroImMXcsl MO OOTaHWKE, 300JOTHH, aHATOMUH,
¢usnonorun venoseka. B 11 kimacce M3y4yaroTCsl SBOJIOLMOHHOE yYUEHHUE, OCHOBBI DKOJIOTHH U
ydeHue o ouocdepe.

VYuebublii npenver «buonormsi» npusBaH O00ECIIEYUTb OCBOCHHE OOYYarOIIMMUCS
OMONOrNYeCKnX TEOpPUH W 3aKOHOB, WIEH, NPUHLMIIOB W MPaBWJ, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHBI MHpPA, 3HAHUH O CTPOEHHH, MHOTOOO0pa3vH Hu
O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, IOMYJISLUH, OWOLIEHO3a, HKOCHCTEMBI, O BBIAAIOIINXCS
HAYYHBIX JOCTIIKEHHSIX, COBPEMEHHBIX HCCJIECAOBAHUSIX B OHOJOrMH, TMPHUKJIATHBIX aCMEKTax
Ounonornyeckux 3HaHWHA. /s pa3BUTHS W MOAAEPIKAaHUS MHTEpeca oOydaromuxcs K OMONOruu
HapsAy CO 3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO MaTepraa B COAEPKAHUN MPOrPaMMBbl IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHHUS W PA3BUTHS TOH WM MHOHN
oOmacTi OMOJNIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BAXKHEHUIIHX
OMOJIOTMYECKUX U IKOJIOTHUECKUX MPodiem.

Henp nzydenus yueOHoro npeamera «buonorus» Ha yriayON€HHOM ypOBHE — OBJIAJCHHE
00y4arOIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJILHOW OPTaHU3allH >KHBBIX CHCTEM
pa3HOro paHra u npuodpeTeHne yMEHUH HCIIONb30BaTh 3TH 3HAHUS B (POPMUPOBAHIH UHTEPECa K
onpenenéHHON o0nacTi nmpodecCHOHaIbHON NEesITeNbHOCTH, CBSI3aHHOW ¢ OWoyiorued, MM K
BBIOOPY y4eOHOTO 3aBeAeHHS ISl TPOAOIDKEHNST OMOIOTHYeCKOro 00pa3oBaHusl.

JlocTiskeHe Lenu u3ydeHus: yaeOHoro npenmera «buonorusi» Ha yrinyOnéHHOM ypoOBHE
o0ecreunBaeTCs peIeHNueM CIeAYOIINX 3a1a4:

OCBOEHHE  OOYy4YalOIUMUCS  CHUCTEMbl OHOJIOTMYECKHMX 3HAHW: 00  OCHOBHBIX
OMONIOTNYECKUX TEOPHSIX, KOHLENIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBHJIAX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4yHYIO KapTUHYy MHpa, O CTpPOEHMH,
MHOT000pa3uy U OCOOEHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIETKA, OPTaHU3M, MOIYJISLHS, BHI,
OuoreoneHo3, Ouocdepa); O BBIIAIOIUXCS OTKPBITHUSIX W COBPEMEHHBIX HCCIICOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaroImuxcs €  METOAaMH  TO3HAHUS  JKUBOH  TPUPOABL:
UCCIIEIOBATEIIbCKIMH METOIAaMH OMOJIOTHYECKNX HayK (MOJEKYJSIPHON U KJIETOYHOH OHONOruy,
SMOPHUOJIOTHH U OHOJIOTHH Pa3BUTHUS, TEHETHKH U CENEKLHH, OMOTEXHOJIOTUU M CHHTETHYECKOM
Ouonorny,  MajJeOHTOJOTHUH, SKOJOTMM), METONAMH  CaMOCTOSITEBHOIO  IPOBENCHUS
Ouosnornyeckux wucciaenoBaHuid B yabopatopun M B mpupone (HaONMroAeHue, H3MEpeHHe,
SKCIIEPUMEHT, MOJEIIUPOBAHHE),

OBJIAJICHHE OOYYAIOIIUMICS YMEHHMSMHU. CAMOCTOSATEIBHO HAXOIUTh, AHAJIN3MPOBATH U
UCTIOJIb30BaTh OMOJIOTNYECKYI0 HH(POPMALIUIO; TTOJIb30BATHCS ONOIIOTHYECKON TEPMHUHOIOTHEN U
CHUMBOJIMKOH; YCTaHABJIUBATD CBSA3b MEXKIY PAa3BUTHEM OMOJIOTUH U COLMATBHO-3KOHOMUYECKIMHU
¥ SKOJIOTHUECKUMHU IPOOIeMaMH Y€JIOBEYECTBA; OLICHUBATD ITOCIEICTBUS CBOEH NESITEIbHOCTH 1O
OTHOIICHHIO K OKPYKAaIoLleH NPUPOJHON cpene, COOCTBEHHOMY 3[0POBBIO M 3I0POBBIO



OKpY’KaroIuX JIoAei; OOOCHOBbIBaTE W cOONMOAAaTh Mepbl MPO(HUIAKTHKH HH(EKLIHOHHBIX
3aboneBanHmii, MpaBuja TOBENEHUsT B mpupone u odecriedeHuss Oe30MACHOCTH COOCTBEHHOM
JKU3HEACSATEIbHOCTH B UYPE3BbIUAMHBIX CHTYaLMAX MPUPOJHOIO M TEXHOTEHHOI'O XapakTepa;
XapaKTepH30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 001aCTH OHOJIOTHH,

pazBuTHE y OOYYarOLIUXCsl MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOLIUMHKCS OTKPBITHSAMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OUOJIOTHHU,
pelraeMbiMi €10 MPOoOJeMaMH, METOAOJOrHeil OMOJOrH4ecKOro MCCIIENOBAHUS, MPOBEACHHS
SKCIEPUMEHTAJIbHBIX ~ HCCJIENOBAHUEN, peLIeHns] OWOJOrMYeCKHMX 3a7ad, MOJTUPOBAHHUSI
Ouonoruyeckux 00BHEKTOB U MPOLECCOB;

BOCIIHTaHHE y OOYYArOIIMUXCsl LIEHHOCTHOIO OTHOLIEHHS K JKUBOM MPUPOJE B LIEJIOM U K
OTHEJbHbIM €€ OOBbeKTaM U SIBJCHUSM; (POPMUpPOBAHHE 3KOJOIMYECKOW, TI'eHETHYECKOi
IPaMOTHOCTH, OOIIEi KyJbTypbl MOBEIACHUS B MPHUPOIE; MHTErPALIMH €CTeCTBEHHO-HAYYHBIX
3HAHUH,

npuodpeTeHre 00y4YarIUMKIC KOMIIETEHTHOCTH B PALIMOHAJIBHOM MPUPOIONOIB30BAHUH
(cobmomeHne mpaBWJI TOBEAEHHS B MPHPOAE, OXPaHbl BHIOB, JKOCHUCTEM, Omocdepsi),
COXpaHEHHH COOCTBEHHOIO 3/IOPOBBSl M 30POBbSI OKPYKAOIMX Jonaed (cobmoneHus mep
npodunakTuky 3adojeBanmii, odecneueHrne 0€30MacHOCTH KU3HEIESI TEIbHOCTH B UPE3BbIUaiHBIX
CUTYaLMSIX TPUPOJHOTO M TEXHOI'€HHOTO XapakTepa) Ha OCHOBE HUCIOJIb30BAHMUST OMOJOTHYECKUX
3HAHWI U YMEHUN B IOBCEHEBHOM KU3HU,

CO3[JaHME YCJIOBHH 1JiIsi OCO3HAHHOrO BhIOOpa OOYHYAIOIIMMHUCS HMHAMBUAYAJIbHOI
00pa3zoBaTeNIbHONH  TPAGKTOPHH, CIIOCOOCTBYIOLIEH TOCIEAyLeMy npodeccHnoHaIbHOMY
CaMOOIIPENEIEHHI0, B COOTBETCTBMM C WHAMBUAYAJIbHBIMH HHTEpPECAMH U MOTPEOHOCTIMHU
peruoHa.

OO1iee 4YMCIO YacOB, OTBEACHHBIX HAa H3y4YeHHE OMOJOrMM Ha yryOJEHHOM YpOBHE
cpennero obmero odbpasosanusi, cocrasisier 204 yaca: B 10 ximacce — 102 vaca (3 gaca B Heneno),
B 11 xacce — 102 vaca (3 yaca B Henelo).

O16op opraHu3aMOHHBIX (POPM, METOIOB U CPENCTB OOyUEeHIHSI OMOJIOTHH OCYIECTBIISETCS
¢ y4étoM crieln(UKH €ro COAepKaHUsl U HAMPaBJICHHOCTH HA MPOIOKEHHE OMOJOrHYECKOro
o0pa3oBaHUsI B OPraHU3aALUAX CPEAHETO MPO(PECCHOHANTBHOTO U BBICIIEr0 00pa3OBaHUs.

OO6s3aTenbHBIM yCIOBUEM NPU OOYYEHHUH OHOJIOTHH Ha YTiyOJEHHOM YPOBHE SIBIISETCS
MpoBeAeHUe JTadopaTopHBIX U mpakTHdeckux pador. Takke ydactre OOy4arOIINXCS B
BBIMOJIHEHHH MPOSKTHBIX U Y4eOHO-HCCIIEIOBATENbCKUX PadOT, TEMATHKA KOTOPBIX OMPEAessieTCsI
y4YHUTEIeM Ha OCHOBE UMEIOLIMXCS MAaTePHATbHO-TEX HIUECKHX PECYPCOB U MECTHBIX MPHPOIHBIX
YCJIOBHI.



COAEP/KAHUE OBYYEHUA
10 KJIACC

CopmepxkaHue mNporpaMMbl, BBbIIEJIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rOCyAapCTBEHHOM nTorosoit arrecranuu (I'A).

Tema 1. buoJjiorusi Kak HayKa

Cospemennass 6uoyorusi — KOMILUIEKCHass Hayka. KpaTkas wcTopusi pa3BUTHSI OHOJOTHH.
buonornyeckne Hayku W H3ydaeMble UMH Tpobiembl. DPyHAaMEHTaNbHbIC, NMPHUKIATHBIE U
MIOUCKOBBIE HAYUHBIEC UCCIIEIOBAHNS B OMOJIOTHH.

3Hayenne Ouosoruu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, csa3annbie ¢ Ononorneil. 3HaueHne OUOIOTHH B MPAKTHYECKON 1eATENbHOCTH
YEJIOBEKa. MEQULINHE, CEIbCKOM XO35IHCTBE, TPOMBILUIEHHOCTH, OXPaHe MPUPOABL.

JeMOHCTpaLuHl

Ioptpetsr: Apucrorens, Teoppact, K. Jlunneii, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I.
Mengens, B. U. Bepnanckuii, W. I1. I1assos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, @. Kpuk, /. K. benses.

Tabmmuer u cxembl: «CBsi3b OMONIOTHUHU C IPYTUMHU Haykammy, «CucreMa OMONOrHYecKHux
HayK».

Tema 2. JKuBble cucTeMbl U HX H3YYE€HHE

JKuBble cuctemsl kak mpeamer u3yderus ouonorun. CBOMCTBA JKUBBIX CUCTEM: €JHHCTBO
XUMHYECKOrO0 COCTaBa, MOUCKPETHOCTb M LEJOCTHOCTb, CJOXKHOCTb W YHOPSAOYEHHOCTH
CTPYKTYPBL,  OTKPBITOCTb,  CaMOOpPraHW3aUus, CaMOBOCIPOU3BEINEHUE, Pa3APaKUMOCTD,
U3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuzalyMu JKUBBIX CHUCTEM. MOJIEKYJISIPHBIA, KJIETOYHBINA, TKaHEBBIi,
OpraHU3MEHHBbIH, MOMYJIALIMOHHO-BUIOBOIA, SKOCHUCTEMHBIN (OmoreoneHOTHYECKHIA),
ouocdepnerii. [Ipoueccsl, MPOUCXOAAIINE B KUBBIX cUcTeMax. OCHOBHBIE MPH3HAKH YKHUBOTO.
’Kuznp kak opma cymecTBoBaHusi Marepun. Hayku, u3ydaromue ;KkuBble CUCTEMBI HA Pa3HbIX
YPOBHSIX OpPraHU3aLUU.

Nsyuenne xuBbix cucteM. Metoasl Ouonorndeckoil Hayku. Habmionenue, msmepenwue,
SKCHEPUMEHT, CHCTeMaTh3alus, MeTaaHanu3. lIonsTue O 3aBUCHMMOH W  HE3aBUCUMOMU
nepemeHHoil. Ilnanuposanue skcnepumenrta. IloctaHoBka u mnposepka rumnore3. Hynesas
rurnore3a. [Tonsrre BoIOOpkH u €€ noctoBepHOCTh. Pazdpoc B Ononornyecknx naHebxX. OneHKa
JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJNbTAaTOB. lIpUUMHBI MCKAXKEHUs PE3YJIbTATOB HKCIEPHUMEHTA.
IloHATHE CTATUCTUYECKOIO TECTA.

JeMoHCTpaLun

Tabmuupr u cxembl: «OCHOBHbIE TPHU3HAKU JKU3HWY, «bHomorndyeckne CHCTEMBD»,
«CBoiicTBa XKMBOWH MaTepun», «YpOBHU OpraHu3alliy >KUBOI NpUpoab, «CTpoeHue KUBOTHON
KJIETKNY, « TKaHU )KUBOTHBIX», «CHCTEMbI OPraHOB YeJIOBEUECKOro opraHnsmar, «buoreoueHos»,
«buocdepay, «MeToasl U3yUeHHs KUBOH PUPOIBD).

Obopynoanue: nadboparopHoe 00OpPYIOBaHUE [JIsl TPOBEACHUS HAOTIOICHUH, U3MEPEHUIA,
5KCIEPUMEHTOB.

IIpakTnueckasn padora «lcnonb3oBaHHE Pa3NUYHBIX METOJOB IMPHU H3YUEHUHU >KUBBIX
CUCTEMY.

Tema 3. buosaorust Kierku



Knetka — cTpykTypHO-(YHKUMOHATBHAS €IUHHULA XKUBOTO. VICTOPHS OTKPBITHSA KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHbIE MOJIOKEHUS] COBPEMEHHON KJIETOUHOM TEOpUU.

Metoapl MOJEKYJSIPHOH M KJIETOYHOW OHOJOrMH: MHKPOCKONMsS, Xpomartorpadus,
snekTpodopes, METoA  MEYeHbIX aToMoB, nuddepeHmanbHoe  UeHTpUyrupoBaHUe,
KyJbTUBHUPOBAHUE KIETOK. H3yuyenue purxcuposanneix kiemox. DIEKTPOHHAS MHUKPOCKOIHSL
Konghoxanvnasn muxpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JeMOHCTpaLun

IToptpeter: P. I'yk, A. Jlesenryk, T. Illsann, M. Illnefinen, P. Bupxos, K. M. bap.

Tabmmuer u cxembl: «CBETOBOW MHKPOCKOID), «DIEKTPOHHBIH MHUKPOCKOM», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOIIUIY.

ObGopynoBaHue: CBETOBOH MHUKPOCKON, MHKPOIpPENapaThl PACTUTENbHBIX, *KUBOTHBIX HU
OaKkTepUaIbHBIX KJIETOK.

IpakTnyeckas padora «/3yueHue MeTonoB KieTOYHOW Omosoruu (xpomarorpadus,
anekTpodopes, nuddeperunansHoe neHTpudyruposanne, [ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPO3JIeMEHTH. Bona u e€ ponb
KaK pacTBOpMUTENs, peareHTa, ydacThue B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPEryJIsiLuu.
MuHepanbHbIe BEIIECTBA KJIETKH, HX OUOJIOTHYECKasi poJib. POJIb KATHOHOB U AHHMOHOB B KJIETKE.

Opranuydeckue BelecTBa KJIETKU. buonorndyeckue noaumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypel OenkoBod Mousekynbl. [lepBuuHast cTpykTypa Oenka, menTHIHAsS
CBsi3b. BTOpuuHas, TpeTudHas, deTBepTUYHAs CTPYKTypbl. [leHaryparus. CpoiicTBa OenkoB.
Knaccupukauus 6enxos. buonornueckne ¢pynkunu 6enxos. [lpuonsi.

YraeBoael. MOHOCAXapuablL, IUCAXaPHIbI, OJIUTOCaXapUIbl U monucaxapuapl. OOmuii miaxH
CTpOeHUs 1 (PU3NKO-XUMHUECKHE CBOHCTBA yrieBoaoB. buonornueckne QyHKIMH yriIeBOIOB.

Jurmpel.  'uapodunpHO-ruapodobHble  cBodicTBa.  Knaccmbukamuss  aummaos.
Tpurmunepunsl, Gpocomunuasl, BOCKH, crepounsl. buonorndeckue Gpynkunn munuaos. O6mue
CBOWCTBa OWONOrHYecKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossie kuciorel. [IHK u PHK. Ctpoenue HykienHoBbIX KucioT. HykineoTuasbr
[punmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiiHas crnimpas.
Mecronaxoxnenne n ononorndeckue pynkunu JJHK. Bunst PHK. @ynkunn PHK B kietke.

Crpoenue monekynel AT®. Makpospruueckue cBsizu B Mojiekysne AT®. buonoruueckue
¢ynkunn  AT®. BoccTaHOBJIEHHBIE TEPEHOCUMKH, WX (PYHKUUH B KIeTKe. J[pyeue
nykneozuompugochamer  (HTD). CexsenupoBanne  JTHK.  Memooet  eenomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKI.

CrpyxrypHass Ouonorus: Ouoxumuueckue u OMOPHU3MUECKHE HCCIEAOBAHUS COCTaBa H
NPOCTPAHCTBEHHON CTPYKTYpbl OuoMonekys. Mooenuposanue cmpykmyps: u  Qynkyui
OUOMONEKYN U UX KOMNAeKCco8. Kovmnviomephuiil Ousaiin u opeanuyeckuii cunmes OUOMONEKY1 U Ux
HENPUPOOHBIX AHATIO208.

A eMOHCTpaLuH

IToptpeter: JI. Ilonunr, Jdx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Huarpammsbl.  «Pacnpenenenue XUMHYECKHX 3JIEMEHTOB B HEXHBOW MPHUPOAELY,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOH MPUPOLEY.



Tabmuuer u cxemsl: «llepuomudeckass TaOnMLIa XMUMHUYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKyJIbl BOmbDy, «BemectBa B coctaBe opraHm3mMoB», «CTpoeHHe MONeKyJbl Oeikay,
«CTpyKTYypbl OENKOBOH MOJEKyJbD, «CTpOoeHHEe MOJEKyJ yrieBomoBy», «CTpoeHHe MOJEKYJ
aununoBy, «HykinenHosble KUCIOTH, «CTpoeHHe MoseKyJpl ATOy.

ObGopynoBanne: XUMHUYeCKas mocyaa 1 000pyI0BaHUE.

Jla6opaTopnas pa6ora «O0HapykeHHe OEJIKOB C TTOMOIIBID KAYECTBEHHBIX PEAKIUID.

JlaGopaTopuas pabora «lccienoBaHne HYKIEHHOBBIX KHUCJIOT, BBIIETICHHBIX U3 KIJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTpoenne U pyHKIHH KIETKH

Tunbl KIETOK: 3yKapHOTHUecKass M mpokapuornieckas. CTpyKTypHO-(PYHKLUHOHAIbHBIE
o0pa3oBaHUsI KIIETKH.

CrtpoeHue mpokapuoTmydeckoil kierku. Kierounass crenka Oaktepuil u  apxei.
OcobeHHocTr CTpoeHus: reTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKHX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Ctpoenne 1 GyHKIMOHHPOBAHUE 3yKapHOTHUECKOH KieTkH. [Inmasmarudeckas memOpaHa
(mnasmanemma). CrpykTypa Im1a3Matudeckoii MemOpanbl. TpaHCHOpT BemecTB uepes
IUIA3MaTHYECKY0 MeMOpaHy: mnaccuBHbIN (nuddysus, oOneruéHHass muddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPHUI-KAJIMEBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (parounTo3. Jk3ounTo3. Knerounas creHka.
CTpykTypa ¥ GyHKIHMU KIETOUHOH CTEHKH PacTEeHHH, rpuboB.

Hurornasma. Lurozons. Llutockener. JIpmxenue wnuroruiasMbl. OpraHouIbl KIETKH.
OnHomeMOpaHHBIE OpraHOUbI KJIEeTKH: 3HAora3Matudeckas cetb (JI1C), anmapar I'ombmxkwy,
JM30COMBI, UX CTpoeHHe W (pyHKIMH. B3anmMOCBsI3b OOHOMEMOPAHHBIX OPraHOWAOB KJIETKH.
Ctpoenne rpaHyssipHOro petukynyma. Mexanusm nanpaenenus oeaxkoe 6 JIIIC. Cunres
pactBopumbIx ~ OenkoB. CuHTe3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpanyJsipHBIH)
sHAOIUIa3MaTudeckuil perukynyM. CekperopHas ¢yHkius annapara [ompmxu. Mooughuxayus
oenxos 6 annapame I'onvooicu. Copmuposxa 6enxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB
B KjieTke. Bakyonu pactutenbHbix kieTok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOMIBI KIETKH: MHTOXOHAPUH, TUIACTUABL. [Ipoucxoocoenue
mumoxondpuii u naacmuo. Cumouoeenes (K.C. Mepexckosckuii, JI. Mapaynuc). Ctpoenne u
byHKUMH MHUTOXOHApMHA W tuactun. IlepBuuHBIE, BTOPUYHBIE H CJOXHBIE IJIACTHUABI
(bOTOCHHTE3UPYIOIINX 3YKApHUOT. XJIOPOILIACTBL, XPOMOIUIACTBI, JIEHKOIUIACTBI  BBICLIMX
pacTeHui.

HememOpannbie opranouzs! kinetku CtpoeHne U QyHKIMM HEMEMOPaHHBIX OPraHOWAOB
kiaetkn. Pubocombl.  Ilpomesicymounsie  punamenmsi. MuxpodunaMeHTel. Axmunossie
Mukpoghunamenmsi. MBpIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHNbl HEMBbIULEUYHBIX KAEmOK.
Muxkpotpyoouku. Knerounsiii wnentp. CTpoeHHEe U ABIDKEHHE JKIYTHKOB M PECHUYEK.
MuxkpotpyOouku nurtorasmel. Lleatpuons. beiku, accoyuuposannvie ¢ MUKpoOQUIaAMeHmamu u
muxpompyobouxamu. Momopusie benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapUOIUIA3Ma, SAPBILIKH, WX CTPOCHUE M (PYHKIHH.
Anepusiii OenkoBblii MaTpukc. [IpoCTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HMHTEpP(ha3HOM
sape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBL Jlunamuxa s0epHoil
obonouxu 6 mumose. HoepHuiii mpancnopm.

Knerounsle  Bkmrodenus.  CpaBHUTENbHAass  XapaKTEPUCTHKA  KJIETOK  JYKApHOT
(pacTUTENbHOM, *KUBOTHOH, IPUOHOI).

JeMOHCTpaLuHl



IToptperer: K.C. MepesxkoBckuit, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHUECKOW KIeTkm», «CTpoeHHe >KMBOTHOH
kJIeTknm», «CTpoeHne pacTUTENbHOHN KieTKn», « CTpoeHre MUTOXOHAPHUIY, «Snpoy», «CtpoeHne
MPOKAPUOTUYECKOHN KJIETKI.

ObGopynoBanue: CBETOBOH MHKPOCKOI, MHUKPONpPENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIPETapaThl OaKTePHANbHBIX KJIETOK.

Jladoparopuas pabora «3yueHne CTPOCHUS KJIETOK Pa3JIUYHBIX OPraHU3MOBY.

IpakTnyeckas padora «M3ydeHne CBONCTB KJICTOYHOH MEMOpPaHBD».

JlabopaTopHas pabora «MccnenoBaHue mna3Moin3a U AEMIA3MOJIN3a B PACTUTENbHbIX
KJIETKaX».

IpakTnyeckas padora «M3ydeHne NBIKEHNUS LIUTOILIA3MBI B PACTUTENbHBIX KJIETKAX).

Tema 6. O0MeH BeleCcTB U NPeBpallleHUE YJHEPTHHU B KJIETKe

AcCUMUIISIINS ¥ AUCCUMIUIALUS — JIBE CTOPOHBI MeTabommu3ma. Tumnbl oOMeHa BEIIeCTB:
aBTOTPOQHBIN U TeTepoTPOPHBIA. YHacThe KHCIopoaa B OOMEHHBIX MPOoLeccax. JHEPreTHIeCKoe
obecnieuenue kierku: npeppamieHue AT® B oOMeHHBIX mponeccax. PepMEHTaTUBHBINA XapakTep
peaxiuii KJieTouHoro Meradonusma. PepMeHTsl, UX CTPOSHHE, CBOWCTBA M MEXAHU3M JTCHCTBUSL.
KogepmenTel. Otnuuns pepMEHTOB OT HEOPTAaHUYECKUX KaTadn3aTopoB. bemku-akTuBaTopbl U
OenKu-MHrHOUTOPBL.  3aBHCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pPEAKLIUH OT Pa3IMYHBIX
(bakTopoB.

[lepBuyHBI CHHTE3 OpPraHUYECKUX BeEUIECTB B KieTke. DotocuHte3. AHOKCUCeHHbIl U
okcuzenusiii  pomocunmes y oaxmepuii. Ceemocoduparowjue nueMenmvl U  NUSMEHMb
peakyuonno2o yeumpa. Ponp xnoporiactoB B mpouecce porocunTesa. CBeToBass M TEMHOBAs
dazpr. Pomoowixanue, Cs., Cy u CAM-munsr pomocunmesa. IponykTHBHOCTh (HOTOCHHTE3A.
BnusiHue pa3nudsbIX (aKTOPOB HA CKOPOCTH (poTocuHTE3a. 3HaUeHue POTOCHHTE3A.

XemocuHTe3.  Pa3sHooOpasme  OpPraHM3MOB-XEMOCHHTETHKOB.  HUTpH(PUIHPYIOIIHE
Oaktepuy, jkenae300aKkTepun, cepodakTepun, BOJOPOAHbIE OaKTEepUH. 3HAUEHHE XEMOCHHTE3A.

Anaspobnble opranusMbl. Buner Opoxenus. [IpogykTer OpoxkeHHs M MX HCHOJIb30BAHUE
YeJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OHOTEXHOJOTHMH U BO30yIUTENH
OonesHei.

AspoOHbIe OpraHM3MBL. JTambl 3HEpreTudeckoro obmeHa. IloAroToBUTENBHBIN STarl.
I'mukonu3 — OECKUCIOPOAHOE PaCIETIEHHE TITFOKO3bL.

buonoruueckoe okuciaeHue, WK KJIETOUHOE AbIxaHHue. Poib MUTOXOHIpUH B Ipoleccax
Ounonornvyeckoro okucieHus. Lluknnueckne peakumu. OxuciaurenabHOe (GochopunupoBaHue.
Onepausi membpannoeo epaduenma npomonos. Cunmes ATD: padoma npomonnoii ATD-
cunmaszel.  Ilpeumymectsa a3’poOHOro mnyTH OOMEHa BELIECTB Iepen  aHa’POOHBIM.
O} dexkTHBHOCTH SHEPTETUIECKOrO OOMEHA.

HeMOHCTpaLuHl

IMoptperer: [Ix. ITpuctiy, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmupr 1 cxembl: «D@oToCHHTE3», «DHepreTudeckuil obOmen», «buocwHTe3 Oenkay,
«Ctpoenue pepmeHnTay, « XEMOCHHTESY.

Ob6opynoBanue: CBETOBOH MHKPOCKOII, 00OPYAOBaHHUE JIJISl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETapaToB.

JIaGopaTopHuas padorta «M3yueHne KaTaIuTHIECKOH aKTUBHOCTH (PepMEHTOB (Ha puMepe
aMHJIa3bl WIIH KaTaasbl)y.



JlaGopaTtopnas paGora «M3yueHne (EpPMEHTATUBHOTO pAaCLICIUICHUs MNEPOKCHIA
BOJIOPOZA B PACTUTEJIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopnas pa6ora «CpaBHeHHe poIeccoB (POTOCUHTE3a U XEMOCHHTE3a).

JlaGopaTopuas pa6ora «CpaBHeHHE MPOIIECCOB OPOKEHUS U TBIXAHHSD).

Tema 7. HacneacTBeHHasi MHH(pOpMALIUA U peaau3anus eé B KJeTKe

Peaxiiun matpuyHOoro cunresa. IIpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLMSIX MaTPUYHOIO
cuHTe3a. Peanmmszamusi HacnenactBeHHOW wH(opmaumu. [eHeTmueckuii KOJ, €ro CBOKCTBA.
Tpanckpunuus — matpuuHbiii cuHTe3 PHK. IIpuHUmMNBl TpaHCKpUNILIMKM: KOMILIEMEHTAPHOCTD,
AHTUTAPAJIIEIbHOCTb, aCUMMETPUYHOCTb. (ospesanue mampuunsix PHK 6 sykapuomuueckoi
xremxke. Hexooupyrowue PHK.

Tpaucsiiust u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocuHTese Oenka. YcnoBus
ouocunTesa 6enka. Kognposanue amuHokucnot. Ponb pudocom B GnocunTese Oenka.

Coepemennvie npeocmaenenus o cmpoenuu 2enos. OpraHn3zanns TeHOMa y MPOKapUOT U
3YKapHUOT. Perynsius akTHBHOCTH F'€HOB y TpokapuoT. I unoresa onepona (. XKakob, XK. Marno).
Monexynspusie mexanuzmvl dKCnpeccuu 2eHo6 y sykapuom. Ponv xpomamuna e pezynsyuu
pabomur 2enos. Perynsiust 0OMEHHBIX MPOLIECCOB B KieTke. KiieTouHblit romeocTas.

Bupycer — HekeTouHble POPMBI JKU3HH U OONHMraTtHble napasutbl. CTpOeHHE MPOCTBIX U
CJIOKHBIX BHPYCOB, PeTpOBUpPYCOB, Oaxtepuodaros. Kusmennsiii yuxn J{HK-codepoicaujux
supycoes, PHK-cooepoicawux supycos, 6axmepuopacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHrie 3a0oneBanus yenoseka, >kuBoTHbIX, pacrenuii. CITH]J], COVID-19, cornanbHeie
U METULIMHCKHE TTPOOJIEMBI.

Dbuoungopmamura: unmeepayus u ananus donrvuiux maccueos («bigdata») cmpyxmypmsix
ouonocuueckux oannvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. lipoepammupyemsoie pynxyuu
oenxos. Cnocodvl 00CMABKU 1eKAPCMe.

HeMOHCTpaLuH

IToptpetsr: H. K. Konbuos, /. 1. UBaHOBCKUIA.

Tabmuupr u  cxemsl: «buocunTes Oenka», «[eHermueckuii kom», «Bupycob,
«baxrepuodarmy».

IIpakTuueckas padora «Co3gaHue MOAeIU BUpyCay.

Tema 8. ZKu3HeHHbIH UK KJIETKH

Knerounsrii mukn, ero mepuonbl u peryisinus. HMutepdaza u muros. OcobeHHOCTH
MPOLIECCOB, MpoTeKarInx B uaTepdase. [loaroroBka kieTku Kk aeneHuro. [IpecrHTeTHYECKUI
(TTOCTMUTOTHYECKHI), CUHTETHUYECKHH W TOCTCHHTETHUYECKUH (IMPEMUTOTHYECKUN) MEePHOABI
uHTEpQashL

Marpuunsiii = cudte3 JHK -  pemnukauusa.  I[lpunmuner  permukanuun  JIHK:
KOMIUIEMEHTapHOCTb,  IOJIYKOHCEPBATUBHBI  CHUHTE3, AaHTHUNAPAJUIENbHOCTb. MeXxaHu3m
perumkaunu JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u Tesiomepasza. XpOMOCOMHBIN
Ha0Op KJIETKH — KapuoTun. JMIUIOMAHBIA M rarmionaHblii HaOopbl XpoMocoM. I'oMonornyHbe
XpoMocoMBI. I10J10BBIE XPOMOCOMEBL.

Henenue knetku — muro3. Ctaguum MUTO3a U MPOUCXOJMALIME B HUX Ipouecchl. Tumbl
muTo3a. Kapnokunes u nurokuses. buosjoruueckoe sHaueHHe MUTO3A.

Perymauus mutoTMdeckoro mukia kiuetku. [lporpammupyemasi kinerouHas rudenp —
arnomnTo3.



Knerouynoe sapo, XpoMocoMsl, GyHKIHMOHATIBHAS T€HOMHKA. Mexanuszmer nponugepayuu,
oughghepenyuposku, cmapenus u 2ubenu kiemok. «l{ugposasn xremra» — b6uoungopmamuyeckue
MOOenu PYHKYUOHUPOBAHUSL KIIEMKIL.

JeMOHCTpaLul

Tabmuipr 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3y, «CTpoeHue XpomMocomy,
«Pennukanms JTHK».

OGopynoBanue: CBETOBOH MHKPOCKOI, MHUKpompenaparsl: «MHUTO3 B KJETKax KOpEIIKa
JyKay.

JlaGopaTopHasi padota «l3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlaGopaTopuas pabora «HabmoneHne MHUTO3a B KJIETKaX KOHYHMKA KOpeUIKa Jyka (Ha
TOTOBBIX MHUKPOIIPENapaTax).

Tema 9. CTpoenue U pyHKUHH OPraHU3MOB

buonorndeckoe  pasHooOpasue  opraHusMoB.  OOHOKJIETOUHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBL.

OcobeHHOCTH CTPOEHHUS U JKU3HEAEATEIBbHOCTH OIHOKJIETOYHBIX OpraHm3MoB. bakrepuw,
apxeH, OIHOKJIETOUHbIE IPUOBI, OJHOKJIETOYHbIE BOJOPOCIH, APyrue npoTHcThl. KonoHnanpHbIe
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TkaHM, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak equHoe Lenoe. ['omeocras.

Txkann pactenwit. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTelbHAs, ITOKPOBHA,
NPOBOASIIAs, OCHOBHas, MexaHnueckas. OcoOeHHOCTH CTpOoeHUs, (PYHKIUI M PacroNoKeHus
TKaHEH B OpraHax pacTEHH.

TkaHM *KMBOTHBIX U 4EJIOBEKA. THUIBI )KHBOTHBIX TKAHEH: SIIUTEINAIbHAS, COEAUHUTENIbHAS,
MblIlIeYHast, HepBHas. OCOOEHHOCTH CTPOCHUs, (PYHKIUI M PACHOJOXKEHUsT TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esoBeka. @yHKIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmos. Kapkac pacrenuil. CkeneTsbl OAHOKJIETOUHBIX 1 MHOTOKJIETOUHbIX
JKUBOTHBIX. Hapy kHbIll 1 BHYyTpeHHUI ckeneT. CTpOeHHe U TUIIbl COeIUHEHUs] KOCTEeH.

JIBuokeHMe OpraHu3MoB. JIBHJKEHHE OJHOKJIETOYHBIX OPraHU3MOB. aMEOOUIHOE,
JKITYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX pPACTEHUH: TPOMU3MBI U HACTHUH.
JIBIKEHNE MHOTOKJIETOYHBIX KMBOTHBIX U UEJIOBEKA: MbllieyHast cuctema. Peduexc. CkenerHeie
MBILIIBI U UX padoTa.

IIutanue opranusmos. Ilornomenue BOABI, YIJIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pacteHusiMH. lIuraHne >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPUKJIETOYHOE MNHLICBAPEHUE.
IIutaHue MO3BOHOYHBIX XUBOTHBIX. OTHesbl MulleBapuUTEIbHOro TpakTa. IluineBapurenabHble
skenesbl. [InmesapurensHas cuCTeMa 4eI0BeKa.

Hpixanne opranu3MoB. Jlpixanue pactenuil. [Ipixanue xuBoTHbIX. Auddysus razos depes
noBepxHOCTh KieTku. KoxxHoe npixanme. JlpxatenpHast moBepxHOCTh. JKabepHoe u nérounoe
npixaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U 4YeJIOBEKa. JBOJIOLUOHHOE YCIOKHEHHE
CTpPOEHHMs JIETKHUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHas CUCTEMA 4YeNOoBeKa. MexaHHu3M
BEHTHJISILIMN JIETKUX Y NITHI U MIIEKONUTAIOIINX. Perymsauus apixanus. J{prxaTtenbHble 00 BEMBI.

TpancnopT BewECTB y OpraHu3sMOB. TpPaHCHOPTHBIE CUCTEMbl pacTeHuil. Tpancnopt
BELIECTB y *kUBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M dYenoBeka. Ceprue, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru kpoBooOpaiieHus.



OBOJIOLUOHHBIE YCIOKHEHUS CTPOEHUS] KPOBEHOCHOH CHUCTEMbl MO3BOHOYHBIX JKHUBOTHBIX.
Pabora cepnua u e€ perysmus.

Brinenenne y opranusmos. Brinenenue y pacrenuil. BeineneHue y  KUBOTHBIX.
CoxkparutenpHble Bakyonu. OpraHsl BbiaeneHus. @uiabTpanys, CeKpenns 1 00paTHOE BCaChbIBaHNE
KaK MEXaHU3Mbl paboThl OpraHoB BbieneHHs. CBsi3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIICJINTENILHON CUCTEMaMU. BplaeneHne y MO3BOHOYHBIX >KMBOTHBIX M 4esoBeka. llouxm.
Crpoenne u pynkuuonuposanne Heppona. OOpa3oBaHHE MOUH Y UETOBEKA.

3ammrTa y OpraHiu3MoB. 3alInuTa y OMHOKJIETOUHBIX Oprann3MoB. Ciopsl OakTepuil U IUCTHI
npocTefiux. 3aluTa y MHOTOKJeTouHbIX pacteHuil. Kyrtukyna. Cpeacrtsa maccUBHONW U
XUMHUYECKON 3alIUThl. DUTOHLUBL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBEI 1 MX MPOU3BOAHBIE. 3all[UTa OpraHu3Ma
or OonesHeil. MMmyHHass cuctema uenoBeka. KIETOYHBII W TyMOpadbHBIH HMMMYHHUTET.
Bpoxxnénnblii u  npuoOpeTéHHbI  cneunpuUecKuii UMMYHUTET. Teopusi KJIOHAJIBHO-
cenektusHOro ummynuteta (I1. Spmux, @. M. bepuer, C. Tonerasa). BocanutenbHble OTBETHI
OopraHu3MoB. Posib BpOXKIEHHOTO MMMYHUTETA B PA3BUTHU CHCTEMHBIX 3a00JI€BAaHHI.

PazgpaxkxumMocTb W peryysnust y OpPraHusMoB. Pa3apakuMOCTb y OAHOKJIETOYHBIX
opranu3moB. Taxcucel. PazgpaxxumocTs U peryssinus y pacteHuil. POCTOBBIE BemeCcTBa U HUX
3HAYEHUE.

Hepsrast cucrema u peduiekTopHast peryjsinust y >KMBOTHbIX. HepBHas cucrema m eé
OTAeNbl. DBOJIOLMOHHOE YCJIOXKHEHHE CTPOEHHs] HEPBHOM CHUCTEMBbl Yy >KMBOTHBIX. OTaenbl
TOJIOBHOIO MO3ra TMO3BOHOYHBIX KHBOTHBIX. Peduiekc u pedraexropnas nyra. besycioBHble u
YCIIOBHBIE PedIeKChI.

I'ymopanpHas peryiasiuuss M SHOOKPUHHAs CHUCTEMAa >KMBOTHBIX M 4esobeka. JKenessl
SHAOKPUHHOM CHCTE€MBbI W HX TOpMOHBL [lelicTBue TOpMOHOB. B3anMMOCBS3b HEPBHOU H
SHAOKPUHHOM cucteM. ['unoranamo-runoduszapHasi CHCTeMa.

HeMOHCTpaLuH

IToptper: U. I1. I1aBnos.

Tabmuuer u cxemsl: «OIHOKJIETOYHBIE BOAOPOCHNY, «MHOTOKJIETOUHBIE BOIOPOCIHY,
«bakrepun», «IIpocreiimne», «OpraHel LBETKOBBIX pacTeHMi», «CHCTeMbl OpraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpOEHHE HACEKOMBIX», «TKaHM pacTeHHID»,
«Kopnessle cucremby, «Ctpoenue crebms», «CTpoeHHE JHCTOBOH IUIACTUHKWY», «TKaHU
JKUBOTHBIX», «Ckener udenoBekay, «llumesapurenpHas cuctema», «KpoBeHocHas cuctemay,
«/lpixatenbHass cuctema», «HepsHas cucrema», «Koxa», «MpblueyHas CUCTEMaY,
«BrimenurenpHas cucrema», « QHIOKpPHHHAs cucTteMay, «CTpoeHue MbluLby, «HMMMyHUTET?,
«KumeuHonosnocTHele», «CxemMa MUTaHUs pacTeHUiD», «KpoBeHOCHBIE CHCTEMbI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpel», «CtpoeHue miuaHapun», «BHyTpeHHee CTpoeHHe H0XKIEeBOro
yepBsi», «HepsBHast cucrema poid», «HepBHas cucrema mnsarymkn», «HepBHas cucrema
npecMmelkaromuxcsi», «Hepsras cucrema nruuy, «HepHas cucremMa MIIEKONMUTAKOLINXY,
«HepsHas cucrema uenosekay, «Peduexcy.

ObGopynoBanue: CBETOBOH MHKPOCKOI, MHUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIIpenapaTbl TKAHEH, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIIMY HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
SK3EMILISIPbI KOMHATHBIX PACTEHUH, repOapuu pacTeHUH pasHbIX OTIENIOB, BIAXKHBIE MPEnapaThl
JKHBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMY O€CIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
00opyaoBaHUe ISl IEMOHCTPALIMH TOYBEHHOTO U BO3AYIIIHOTO MTUTAHUS PACTEHUH, pacIlerIeHNs
KpaxMasa 1 OeNKkoB 1mop AelcTBreM (GpepMeHTOB, 000pYIOBaHUE I IEMOHCTPALIMHU OIBITOB 110



U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeNbHbIX BIKEHWUH, MOJenu
rOJIOBHOTO MO3Ta Pa3JIMYHBIX )KHUBOTHBIX.

JladoparopHas pabora «M3yueHne TKaHEH pacTCHUIN.

JladoparopHas padora «/3ydeHne TKaHEeH KUBOTHBIXY.

Jladoparopnas pabora «/3yueHne OpraHoB LIBETKOBOTO PACTCHHUSI.

Tema 10. PazMHOKeHHe U PA3BHTHE OPraHU3MOB

@DopMbI pa3MHOKEHHUST OPraHU3MOB. Oecrojioe (BKIIFOYasi BEr€TaTUBHOE) U MOJIOBOE. Bumbl
6ecroJyIoro pa3sMHOXKEHUsSI: TIOYKOBAHUE, CIIOPYJIALINS, (PparMeHTauus1, KIIOHUPOBAHUE.

ITonosoe pasmuHoxenue. IlonoBble kierku, uaum ramerol. Meiio3z. Craguu Meiioza.
Ilosenenne xpomocoMm B Meiosze. KpoccuHrosep. buonornuecknii CMbICI MeHO3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponsieBoe passurue. ['amerorenes y »kuBoTHBIX. [1o0BbIE skene3pl. OOpazoBanme
U pa3BUTHE MOJIOBBIX KJeTok. CriepmaTtoreHes 1 ooreHes. CTpoeHUe MOJOBBIX KJIETOK.

OmutonoTBopeHue U 3MOPHOHANBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OMIIONOTBOPEHHUS:
Hapy>KHOe, BHyTpeHHee. llapTenorenes.

WnnuBuayaspHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOrus — HayKa O Pa3BUTHU
opranusMoB. Mopghoeenes — oona u3z enasnvix npobaem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgocenesa. Ctanuu >MOpPHOTEHE3a JKUBOTHBIX (Ha mpumepe Jsiryinku). pobnenue.
Tuner gpobnenust. /lemepmunuposeannoe u nedepmunuposannoe opoodnenue. bracmyna, munoi
onacmyn. OcobeHHOCTH APOOJICHUST MJICKOMHUTAIOIUX. 3apObIIIEBbIe JIUCTKH (TaCTPYJISLINS).
3akyagka OPraHOB M TKAHEM U3 3apONBIIIEBBIX JHCTKOB. B3auMHOE BiMsHUE YacTel
Pa3BUBAIOIIETOCs 3apobiina (AMOPHOHANBbHAS MHAYKIHS ). 3aKJIaKa IJIaHa CTPOSHUS JKUBOTHOTO
KaK pe3yJIbTaT HepapXUIeCKUX B3aMMOACHCTBUI IreHOB. BimsiHre Ha SMOPHOHATIBHOE Pa3BUTHE
Pa3NIUYHBIX (PAKTOPOB OKPY KAOLIEH CPEabI.

Poct u passurue >xuBoTHBIX. IlocTamOpumoHaneHbIi mepuon. Ilpsmoe u Hempsimoe
passurne. Passutue ¢ meramopdozoM y O€CHO3BOHOYHBIX U MO3BOHOYHBIX JKHBOTHBIX.
buonorudeckoe 3Haue€HHE MPSIMOTO U HENPSIMOIO PA3BUTHsI, MX PACIPOCTPAHEHHE B MPUPOLE.
Tunel pocta >KUBOTHBIX. PakTOpPbl perysiiMM pocTa >KUBOTHBIX M uyenoBeka. Craguu
NOCTSMOPHOHAIBHOTO PA3BUTHSL Y JKMBOTHBIX M YelloBeKa. llepnonbl OHTOreHe3a 4YeoBeKa.
CrapeHue 1 cMepPTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenue u pazsutue pacternii. ['amerodur u cnopoput. Meiio3 B ;KH3HEHHOM LIUKJIE
pactenuii. O6pa3oBaHue Crop B mporecce Meiosa. ' amerorenes y pacrenuii. OmionoTBOpEeHUE U
pa3BUTHE PACTUTENBHBIX OpPraHW3MOB. /IBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTCHMM.
OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI peryJyisiliii OHTOT€HEe3a Y PACTEHUH U KUBOTHBIX.

JeMoHCTpaLun

IToptpeter: C. I'. HaBamun, X. [lInemas.

Tabmmuer 1 cxembl: «BereratuBHoe pasmMHOkeHHE», « TUIBI 6€CHONIOrO Pa3MHOKEHUS,
«Pa3sMHOXeHHE XJaMUIOMOHanbly, «Pa3MHOXXeHUe 3BrieHb», «Pa3MHOXKEHHE THIAPBDY,
«Meiioz», «Xpomocombl», «l'amerorenesy, «CTpoeHHME SNLEKIETKH M CIEPMATO30UAAY,
«OcHOBHBIE CTa iU OHTOreHe3ay, «lIpsimoe u HenpsAMoe pa3BuTHeEY, «Pa3BuTHE MaliCKOro KyKay,
«Pa3sButne capanum», «PasButue mArymkw», «JlBOHHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH ONHOAOJBbHBIX U JIBYAOJBHBIX pacTeHui», «KM3HEHHbIH LUK
MOPCKOH KanyCTbhy, « KU3HEHHBIN UK MXa», « KU3HEHHBIN LUK NanopOTHUKAY, « KU3HEHHbIN
LIUKJI COCHBD».



OOGopynoBaHue: CBETOBOH MHKPOCKOII, MUKPOIIPENapaThl SIMIEKJIETOK U CIIEPMATO30U/IOB,
Mojenb «LuK pa3BUTHS JIATYLIKI.

Jladoparopnass pabGora «M3yueHue CTPOEHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenapaTaxy.

[pakTuueckass padora «BpIsiBICHHE MPU3HAKOB CXOICTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX».

JlaGopaTopHasi paboTa «CTpoeHHEe OpraHOB Pa3MHOKEHUS BbICIIUX PACTEHUI.

Tema 11. I'eneTHKA — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHHU3MOB

HcTopust CTAaHOBJIEHUS U Pa3BUTHSI TeHETHKH Kak Hayku. Paboter I Mennens, I'. ne ®@pusa,
T. Moprana. Pojip oTedecTBeHHBIX Y4€HBIX B pa3Butnu reHetukn. Padorel H. K. Koneriosa, H. .
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OcHOBHbIE TeHeTHYeCKHe MOHSTHUSI U CUMBOJIBL | OMOJIOrHYHBIE XPOMOCOMBI, ajlleJbHble
TeHbl, aJbTEPHATUBHbIE IPU3HAKK, IOMUHAHTHBIH M pELIECCUBHBIN MPU3HAK, T[OMO3UIOTA,
reTepO3UroTa, 4ucTas JUHHS, TrHOpumel, reHotwn, (eHorun. OCHOBHBIE METOABI T'€HETHKH:
rUOPUOIOTHYECKHH, IUTOJIOTMIECKUN, MOJIEKYJIIPHO-Te€HETHUECKUH.

JeMoHCTpaLun

IToptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. M. Basunos, A. H.
Bbenoszepckuii, I'. 1. Kapneuenko, FO. A. @unumyenko, H. B. Tumodees-Pecosckutii.

Tabmmuel u cxembl: «MeToabl reHeTHKI», «CXEeMbI CKPEIUBAHM.

JlaGopaTopHnas pa6ora «J{po3oduia kak OOBEKT FreHETHUECKHUX UCCIETOBAHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpermmupanue. [Tepsoiii 3akoH MeHenst — 3aKOH equHO00pa3ust THOPUIOB
nepBoro nokosuenus. Ilpasuno noMuHuposanus. Bropoit 3axkoH MeHaenst — 3aK0H pacllerieHus
npu3HakoB. LluTONMOrMuecKkue OCHOBBI MOHOTHOPHIHOTO CKpEIIWBaHMs. [ HMIoTe3a YHCTOTHI
ramer.

AHamu3upyrolee  ckpemuBaHue.  IIpoMexxyTOUHBII ~ XapakTep  HacleOBaHMSL.
Pacmennenne npu3HakoB NIPU HEMOJHOM JOMUHUPOBAHUU.

HurubpunHoe ckpemuBaHue. Tperwit 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HACJIeIOBaHUs MPU3HAKOB. LluToNornueckrue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

Cuernnennoe HacienoBaHue npusHakos. Padoter T. Moprana. CuemyieHHOe HacaenoBaHUE
FeHOB, HapPYIIEHNUE CLETUIEHNUs] MKy F'€HaMHu. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBII MEXaHM3M ONpeAeNeHus moja. AyTOCOMBbI U MOJIOBbIE
XpPOMOCOMBI. ['OMOrameTHelii M reTeporaMmeTHblii noj. I'eHeTwyeckas CTPyKTypa MOJOBBIX
xpomocoM. Hacnenosanue Npu3HAKOB, CLEIUICHHBIX C TIOJIOM.

I'enorun kak wnensoctHas cuctema. IlneloTponuss — MHOKECTBEHHOE JEHCTBHE TIEHA.
MHOXeCTBEHHBIN ajuienu3M. B3auMopeicTsBue HeajuleNbHbIX TI'eHOB. KOMIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyecknuii KOHTPOJb pPAa3BUTHUsl PACTEHUIN, OJKUBOTHBIX M 4YEJIOBEKa, a TaKXke
(pU3NONOrHUECKUX MPOIIECCOB, TIOBEACHUS M KOTHUTUBHBIX (PYHKIMH. | eHeTHUIeCKe MEXaHU3MbI
CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35UH — MapasuT» M «XO35MH — MUKPOOHOMY.
I'eneTndeckre acmeKTbl KOHTPOJSI U M3MEHEHHUs] HACJIEACTBEHHOW MH(POPMAIMH B MOKOJIEHHUSIX
KJIETOK U OPTraHU3MOB.

JeMOHCTpaLuHl

IToptpersr: I'. Mennens, T. Moprasn.



Tabmmuer u cxemsl: «llepBblii U BTOpOi 3akoHBI Menaens», «Tperuit 3akoH MeHnens»,
«AHanuzupyrollee ckpeuiusanue», «HenonHoe nomunuposanue», «CLenaeHHoe Hacael0BaHue
NPU3HAKOB Y Apo30duib, «I enernka nmonay, «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuorun ntuusy, « MHOKECTBEHHBIN ajienu3my, « BzauMoaencTeue reHoBy.

ObGopynoBanue: MOAeNb UIsI AEMOHCTPAlMUA 3aKOHOB €IUHOOOpa3usi rHOpHIOB MEPBOTO
MOKOJICHHUsSI U PACUICIJICHUs] NMPU3HAKOB, MOAENb Il AEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEIOBAaHMs IPU3HAKOB, MOAENb IJIs1 AEMOHCTPALIMK CLEMJIEHHOIO HACAEAOBAHUS PU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «Jlpo3opuiar.

IpakTnuyeckass padora «l3ydeHne pe3yJbTaTOB MOHOTHOPHUAHOTO CKPELIUBAHHSA Y
IPO30(UITBDY.

IpakTnyeckass padora «l3yueHne pe3yJNbTaTOB IUTHOPUAHOTO CKPELIMBAHUS Y
IOPO30(UITBDY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BsanmopetictBue renoruna u cpeasl npu (GopmupoBaHuH (peHoTuna. M3MEeHYHMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHblE MpPHU3HAKU. Buael HU3MEHYUMBOCTH!
HEHACJIEICTBEeHHAs! U HACJIeICTBCHHAs.

MonudukamoHHass ©3MEHUYUBOCTb. Ponb cpenpl B GOpMHPOBAHUN MOIU(UKALTUOHHON
u3MeHunBoCcTH. HopMa peaxkimu mpusHaka. BapuanmoHHBINA psin U BapuanmoHHast kpusas (B.
Horanncen). CpoticTBa MOTU(pUKALTMOHHONW H3MEHUYHNBOCTH.

l'eHorunuueckass n3MeHYHMBOCTb. (CBOWCTBA TIE€HOTHUMUYECKON W3MEHUMBOCTU. Buawl
IeHOTUITUYECKON N3MEHYNBOCTH: KOMOWHATHBHAS, MyTALIUOHHAS.

KomOuHaTiBHAs M3MEHYMBOCTh. MeHO03 U TMOJIOBOU MPOLIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYNBOCTH. POJIb KOMOMHATHBHOW U3MEHYMBOCTH B CO3AaHUU M€HETUUECKOTO pa3HooOpas3us
B [IpeAeNIax OJTHOrO BUJA.

MyTanuoHHass W3MEHYUBOCTb. Buapl MyTauuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHblE W UHAYLUPOBAaHHblE MyTalMM. SnepHble U LUTOIIA3MaTHYECKHE MyTaLlUu.
ComaTtuueckue M mnoJioBble MyTauuu. [IpudnHbl BO3HUKHOBEHUs MyTanui. MyTareHel U HUX
BJIMSIHME HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOIO Mpolecca. 3aKOH TOMOJOTHMYECKHX
psinoB B HaciencrseHHoOH usMeHunmBoctn (H.M. BasunoB). BHesnepHas H3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u SNUSEHOMUKA, PONb SNULEHEMUYECKUX (PAKMOPO8 6 HACAeO08AHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JeMoHCTpaLun

IToptpersr: I'. ne ®pus, B. Moranncen, H. 1. Basunos.

Tabmuuplr u cxembl: «Bunbl m3MeHUHBOCTH», «MoauduKaMOHHAS HW3MEHYHBOCTHY,
«KomOuHaTHBHAS HI3MEHYHBOCTLY, «Metio3y, «OmnonoTBopenuey, «I eHeTnueckue 3ad0oneBaHmUs
yesoBeKkay, < Buabl MyTauny.

ObGopynoBanue: >kuBble W TepOapHble 3K3EMIUAPbl KOMHATHBIX PACTeHUH, PHCYHKH
(dororpadun) ;KMBOTHBIX ¢ PA3TUYHBIMH BHIAMH U3MEHYHBOCTH.

JlaGopaTtopnass padora «MccnemoBaHue —3aKOHOMEPHOCTEH  MOAUDUKAIMOHHOMI
n3MeH4nBOCTH. [locTpoeHne BapualimOHHOIO psAfla U BApUALMOHHONW KPUBONY.

IpakTnyeckas padora «MyTtauuu y 1po3o¢puibl (Ha TOTOBBIX MUKPOITIpENapaTax ).

Tema 14. I'eneTuxka 4eoBexka

Kapuorun denosexa. MexnyHapogHas mnporpamma HCCIEAOBAHUS I€HOMAa 4YEJIOBEKa.
MeTonbl M3y4eHHUsI TEHETUKH YeJIOBEKA. TeHEaJOrMUeCKUid, OJM3HEI[OBbIA, [IUTOreHETUYECKUH,
MOMYJIALIUOHHO-CTATUCTUUECKUN, MOJIeKyJIsipHO-reHeTuueckuil. COBpPEMEHHOe OImpereleHne



TeHOTHIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHNUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomobro T11P-
aHanm3a. HacnencrBenHble 3a00s1eBanHus yenoBeka. [ eHHble 1 XpOMOCOMHBIE OOJIE3HU YeTIOBEKa.
Bonesnn ¢ HacIeACTBEHHOW MPEAPacHOOKEHHOCThIO. 3HAUYCHUE MENUIMHCKONH TE€HETUKH B
NPEIOTBPALICHUN W JICUCHHH TeHETH4YeCKUX 3a00JeBaHUI denoBeka. MennKO-TeHETHYECKOe
KOHCyJbTHUpOBaHue. CTBONOBBIE KiIeTKU. [IOHATHE «TeHeTUUECKOro rpy3a». DTUUECKHUEe acleKThl
UCCIIEIOBAHUN B OOJIACTH PENAKTUPOBAHMS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckne (akTOpbl MOBBIIIEHHOH YyBCTBHTEIBHOCTH YEJIOBEKA K (PU3HMUECKOMY U
XUMHYECKOMY 3arpsi3HEHUI0 OKpY’Karolled cpeapl. ['eHeTHueckass MNpeapacrnooKeHHOCTh
YEJI0BEKa K MaTOJIOTHUSIM.

JeMOHCTpaLuHl

Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeTonbl M3y4eHHS T€HETUKH YeJIOBEKay,
«['enernueckne 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocraBieHne U aHAJIU3 POJOCIOBHON .

Tema 15. Cenexuusi opranuzMosn

JomecTukanuss U CeNeKIus. 3apOoKACHHE CENeKIUH W AoMecTtukauuu. Yuenue H. WM.
Basunosa o LleHTpax MpouCXOKAEHUsI © MHOrooOpas3usi KyJIbTYPHBIX pacTeHuil. Poib ceneximm
B CO3ZJaHUM COPTOB pacTeHMH 1 opoA KUBOTHLIX. COpT, MopoAa, rTamMm. 3aKOH FOMOJIOTMUECKUX
psnosB B HaciencrseHHOM m3MmeHunsoct H. M. BaBunosa, ero 3HaueHue niisi CENEKLHUOHHOU
paboThL.

Mertons! ceneknMoHHOH paboTel. McKkyccTBEHHBIN OTOOp: MaCCOBBIM U WHAWBHUIYAJIbHBIH.
Otanbl KOMOMHAMOHHOW ceneknuu. McnbiTanne mpousBoauTeseil mo moroMctsy. Otbop mo
T€HOTHUITY C TOMOIIBIO OLIEHKH (PEHOTHUIA TOTOMCTBA U OTOOP IO T'€HOTHUITY C TIOMOLIBIO aHAJIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METON CeJIEKIMOHHOW padoTel. PamuanmoHHBIN U
XUMHYECKH MyTareHe3 KakK HCTOYHHMK MyTaUud y KyJbTYpHbIX (pOpM OpraHmsmos.
Hcnonp3oBaHne T€HOMHOTO PEAAKTHPOBAHUS I MeTOAOB pekoMOnHaHTHBIX JIHK nist momy4yenust
HCXOJHOTO MaTepuaa JJjsi CEIeKLHH.

[Monyuenne mnomurionaoB. BHyTpuBumoBas ruOpuamsanms. bimskopoacTBeHHOE
CKpelInBaHue, Wi nHOpuanHr. HeponcTBeHHOe ckpemmBanue, uin aytopunauer. ['ereposuc u
ero npuunHbl. cmonb3oBanme rereposuca B cenekuun. OtpanéHHas TUOpUAM3ALIUSL.
[Ipeononenne Oecrutomusi MEXKBUAOBBIX T'HOpUAOB. JOCTHMXKEHMs CENEKLUH PacTeHUH W
JKUBOTHBIX. « 31€HAS PEGOTIOYUSLY.

CoxpaHeHne U HU3y4deHHE T€HETHYECKHX PEeCypCcOB KyJIbTYPHBIX PACTEHUNH M MX JUKHUX
poamueit sl CO3MaHUsI HOBBIX COPTOB M THOPUIOB CENIbCKOXO3IHCTBEHHBIX KYNbTYp. M3yuenie,
COXpaHeHue U ynpasieHue 2eHemMuUYeCKUMU pecypeamit CeNbCKOXO3ANCMBEHHBIX U NPOMbICIOGbIX
AHCUBOMHBIX 8 YEIAX YIYUUIEHUS CYUeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUNUIL U KPOCCO6, 6
mMoM yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAeO06AH Tl Nepe006bIX uoell u
NepCneKmuGHbIX MEXHON02UI.

JeMOHCTpaLuHl

IToptperer: H. M. Basunos, M. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsanenko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuuer 1 cxeMbl: «L{eHTPBI IPOUCXOXKIEHUSI 1 MHOTOOOPa3usl KyJIbTYPHBIX PACTEHUID»,
«3aKOH TOMOJIOTHYECKUX pSAJOB B HACIEACTBEHHON H3MEHYMBOCTH», «METONbl CeleKLuny,
«Otnanénnas rubpuamsanms», «MyTareHes».

JlaGopaTopHasi pabora «/3yueHne cOpTOB KyJbTYpHBIX PacTeHMH M MOPOJ JOMAIIHUX
JKUBOTHBIX».



JladopaTopHas padora «M3yueHne METOIOB CENEKIIUN PACTEHUID.

IIpakTuueckas padora «IIpuBuska pacTeHuin».

Jkckypeust «OCHOBHBIE METOIBI U JIOCTHKEHHS CEJIEKLIMH PACTeHUH M *KUBOTHBIX (HA
CEJIEKIIMOHHYIO0 CTAHLHUIO, IJIEMEHHYIO (epMy, COPTOHCIBITATENbHBIH Y4aCTOK, B TEIUIMYHOE
XO3SICTBO, B JTAOOPATOPHIO arpOyHUBEPCHUTETA UIIH HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rusi U CHHTeTHYeCcKasi 0HO0J10rHus

OOBeKThl, HUCNONB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPBI,
MHUKPOOPTaHU3MBI, HX XapakTEpUCTHKA. TpagullioHHass OHOTEXHOJOrus: xJjebornedeHue,
NOJIy4E€HHE KUCJIIOMOJIOUHBIX MPOAYKTOB, BHHOAEIHE. Mukpoduonorndeckuii cuate3. OOBEeKTHI
MHUKpPOOHONIOrn4eckux TexHonoruil. [IponssoacTeo Oenka, aMUHOKHCIOT U BHTAMUHOB.

Cozpanne TEXHOJNOTMH M MHCTPYMEHTOB  LI€JICHANpPAaBIEHHOINO  M3MEHEHUs U
KOHCTPYHUPOBAHUsSI TEHOMOB C LIEJBIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIUX
HE BCTPEUAIOIIUECS B MPUPOJE OMOCHHTETUYECKHE Ty TH.

Knerounas unxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEH PACTEHUN W KUBOTHBIX.
Kpunobanku. Comarndeckass rubpuamzauuss u coMarmyeckuil smOpuorenes. Hcmonmp3oBanue
rafjiouJIoB B CeleKUuu pacteHuil. [lonyuenue monorkionanonwvix aummumen. Hcnonv3osanue
MOHOKAOHQIBHBIX U ROTUKTOHANBHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKLMS SIHLEKJIETOK U KJIOHUPOBAHUE >KUBOTHBIX. MeTOA TPaHCIIAaHTALUU SIEP KIETOK.
Texnonoeuu  0300po6nenus,  KyIoMuGUPOGAHUA U MUKDPOKIOHATLHO2O — PA3MHOJNCEHUS
CEeNbCKOXO3ANCMBEHHBIX KYAMYP.

XpOMOCOMHas1 U IeHHass UHXeHepus. MCKyCCTBeHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAHHE
pexomOunanTHbIX JAHK. Cosdanue mpanceennvix opeanuzmog. JIOCTHKEHUS W MEPCIIEKTHBBI
XPOMOCOMHOM M TE€HHOW WH)KEHEPUH. OKOJOTWYECKHEe M 3THYeCKHe NpoOJIeMbl T'€HHOM
HHXXEHEPHH.

MennumHckue ouorexnonoruu. Iloctrenomuas nugposas menunuHa. [TIP-grarsocTuka.
MeTabonOMHBIH aHaJIN3, TEHOLEHTPUIECKUH aHaJIM3 MMPOTEOMa YEIOBEKa ISl OLEHKH COCTOSTHUS
ero 310poBbsi. cnosp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxxenepus
Ui pa3paboTKH PyHIaMEHTAIBbHBIX OCHOB MEJUIIMHCKIX TE€XHOJIOTUH, CO3JaHNUsI KOMITJIEKCHBIX
TKaHEH COYeTaHHEM TEXHOJOTHH TPEXMEPHOro OMONPHUHTHHTA U cKadoNauHra AN PeLIeHHs
3a7a4 NEePCOHATM3UPOBAHHON METULIUHBI.

Co3maHue BEKTOPHBIX BAKLHMH C LENbIO OOecredeHHss KOMOWHUPOBAHHOH 3aIHUTBHI OT
Bo3Oynuteneii OPBU, ycraHOBIeHHE MONEKYJISPHBIX MeXaHU3MOB (yHKIMoHUpoBanus PHK-
COZIEPIKALINX BUPYCOB, BBI3BIBAIOIINX O0COOO OMacHbIe 3a00JI€BaHMS Y€JIOBEKA U JKUBOTHBIX.

JeMoHCTpaLun

Tabmuuer u  cxemel: «McCnonp30BaHWE MUKPOOPTaHM3MOB B MPOMBIILIEHHOM
pou3BOACTBe», «KnerouHas nHxeHepus», «I eHHas HHXEHePUs».

JlaGopaTopnas pa6ora «3yyerrne 0ObeKTOB OMOTEX HOJIOTHI.

IIpakTuueckas padora «IlonyueHne MOJIOYHOKUCIBIX IPOAYKTOBY.

JKckypeust «<bruoTexHonorus — BakHeHIIas MpOM3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BuTHE 3BOJIIOLHOHHBIX MPEACTABJICHUI B 0HOJIOTHH
OsomonuonHas Teopust Y. Jlapsuna. [Ipeanoceiki BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has fesTenpbHocTh Y. JlapBuHa.



Hpmwkymue cuibl 3Bomonmu  BupoB mno Y. JlapeuHy (BbICOKass WHTEHCHBHOCTH
Pa3MHOKEHUSI OpPraHW3MOB, HACJIEICTBEHHAass HM3MEHYHBOCTb, OoOppOa 3a CyIIECTBOBAHHE,
€CTeCTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunreTndeckoii reopuu 3soonuu (CTI). HeliTpanbHas Teopust SBOTIOLNU.
CoBpeMeHHas1 3BOJIOLMOHHAsE OHONOTHs. 3HaYSHHE BOJIOLMOHHONH TEOPUH B (POPMHUPOBAHHU
€CTEeCTBEHHO-HAyYHON KapTUHBI MUDA.

JeMOHCTpaLul

IToptpetel: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yersepuxos, . U. llImansraysen, xx. Xonaeitn, [. K. benses.

Tabmmuer u cxemsbl: «Cucrema xusoid npuponsl (o K. Jlunnero)y, «JlecTHHLA JKHUBBIX
cymects (o Jlamapky)», «Mexannu3m popMHPOBaHUS MPUCTIOCOOTICHUHN y PACTEHHUI 1 JKUBOTHBIX
(o Jlamapky)», «Kapta-cxema mapmpyta nytemectsus U. lapsuna», «Haxonku Y. apsuray,
«®opmbl OopBOBI 3a cymecTBoBaHuey, «Ilopoasr ronybeii», «MHoroobpasue KyabTypHBIX GopM
Kanyctel», «l[lopombl moMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHs HOBBIX BHUAOB (rmo Y.
Hapuny)», «Cxema COOTHOIIEHHS ABIDKYLIMX CHJ 3BOMIOLUN», «OCHOBHBIE TOJOXKEHUS
CHHTETHYECKOH TEOPHH 3BOJFOLIHI.

Tema 2. MukpossoJronusi 1 €€ pe3yabTaThbl

IonmynAuus kak 3neMeHTapHas enuHuna 3BoJronuH. COBpeMEHHbIE METOIbI OIEHKU
T€HETHYECKOr0 Pa3HOOOPas3Hst U CTPYKTYphI momyisiunii. U3MeHeHne reHo(pOoHa MOy IS KaKk
3JIEMEHTAPHOE DBOIIOLIMOHHOE sIBJEHHME. 3aKOH reHeTudeckoro pasHosecust JDx. Xapau, B.
Baitabepra.

OnemeHTapHble (AKTOPbI (OBMKYIIHUE CHJIBI) HBOJIOLUH. MYTAlMOHHBIA MpoLece.
KombunaTuBHast 13MeHUHBOCTB. J{peii reHoB — ciryualiHble HEHANpaBJIeHHbIE U3MEHEHUS YaCTOT
anneneil B monyssAuusax. Ddext ocHoBarenss. Ipghexm Oymuinounoco copaviuika. Cuudicenue
2EHEMUYECKO20 PA3HO0OPA3UA: NpuduHbl U creocmeus. llposenenue s¢ghghexma Opeiigha 2enos 6
oonvuiux U manelx nonyasayusx. Murpauuu. M3omsuws  monyJsinuii. - reorpadudeckas
(mpocTpaHcTBEeHHAs), OHonornyeckas (penpoxyKTUBHAS).

EcrecTBennsiii otbop — Hampasmstoumii ¢akrop 3omonud. POpMBI €CTECTBEHHOTO
orOopa: IBWKYIIUH, CTaOWIM3MPYIOIIMH, paspbiBaromuii (nu3pyntusHbiii). Ilonosoit otdop.
Bo3HUKHOBEHHE U 3BOIOLINS COLUAIBHOTO IOBEACHHS KHBOTHBIX.

IIprcrnocoONeHHOCTh OPraHU3MOB KakK pPe3yJibTaT MHUKPO3IBOJIONHMH. BO3HUKHOBEHHE
PUCNIOCOOIEHNH y Opranu3MoB. ApoMopdo3sl 1 uanoaganrauuu. Ilpumepsr mpucnocodiaeHuit y
opraHu3MoB.  MopdoJoruueckne, (PHU3NOJIOTHUYECKHE, OHOXMMHYECKHE, IOBEIEHYECKUE.
OTHOCUTENBHOCTH MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpaszoBaHne Kak pe3ysbTaT MHUKPO3BOJFOLHH.
WMzomsinust — kmoueBol  pakTtop BHmooOpazoBanus. Ilytu u cnocoObl BUAOOOpPa3OBAHMS:
ajonarpudeckoe  (reorpaduyueckoe), CHMIATPUYECKOe (SKOJOTHYECKOE), «MTHOBEHHOEY
(momumonauzanus, rudpuanzanus). JyTMTeIbHOCTb HBOIFOLUOHHBIX ITPOLIECCOB.

MexaHu3Mbl HOPMHUPOBAHHS OHOJIOTHYECKOTO pa3HOOOpa3Hsl.

Ponp »BomronmoHHON Omonmormu B pa3paboOTKe HAYYHBIX METONOB COXPaHEHHUs
O6uopazHooOpasus. MUKPOIBOJMIOLMS W KOIBOJIOLMS MMApa3sHTOB U HMX X035€B. MeEXaHH3MBI
(dbopMUPOBaHHS yCTOWYHMBOCTH K AaHTUOMOTHKAM U CTIIOCOOBI OOPBOBI C HEM.

JeMOHCTpaLuHl

IToptperter: C. C. YerBepuxos, . Malip.

Tabmmuer u cxemsl: «MyTalMOHHAS U3MEHUYNBOCTBY, «lloMmynsAnOHHas CTPYKTYpa BUIAY,
«CxemMa mposiBeHHs 3akoHa Xapau-—BaiinOepra», «JIBIKymie CHJIBI  3BOJIOLHANY,



«JKoJoruyecKasi M30JSIIMA TONMyJSINUHA  ceBaHCKOW Gopenny, «leorpadudeckas H30JIALNSL
JMCTBEHHHULIBI CUOMPCKON U JIMCTBEHHULIBI Jaypckoiy, «IlomynsaunoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M JKepTBY», «Cxema nelcTBHs ecTecTBeHHOro otdopa», «®Popmbl OOpbOBI 32
CYLLIECTBOBAHUE, «HaycTpruanbHbIin MEJIAHU3MY, «Kusble HCKOIIAEMBbIEY,
«IlokpoBUTENbCTBEHHAs OKpacka »XUBOTHbIX», «llpenympesknaromas okpacka >KHBOTHBIXY,
«®uznonoruueckre agantaum», «I[IprucmocobIeHHOCT OPraHU3MOB H €€ OTHOCHUTENbHOCTDY,
«Kpurepun Bunma», «Bugbel-nBoiiHukmy, «CTpyktypa BHma B mnpupoxe», «CrocoOs!
BunooOpazoBanms», «leorpapuueckoe  BHmooOpa3zoBaHHME TPEX  BHUIOB  JIAHIBILIEH»,
«xonoruueckoe BHA0OOpazoBanne BHAOB cHHULY, «l[lommmuouasl pactenwmit», «KamyctHo-
penevyHbINd THOPUIY.

Ob6opynosanne: repbapun pacTeHHi, KOJUIEKLIMH HACEKOMBIX, Uydelia NTHI U 3BEped C
NpUMepaMH Pa3JIMYHBIX MPHUCIIOCOONICHNH, Yydesa NTHI M 3Bepei pa3HbIX BHIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00PA30BABIINXCS PA3JTMYHBIMH CIIOCOOAMU.

JlaGopaTopHasi pa6oTa «BbIsSBJIeHIE H3MEHUNBOCTH y 0COOEH OTHOTO BUIAY.

JlaGopaTopnas paGora «lIpucnocoOneHnss OPraHU3MOB M WX OTHOCHUTEJIbHAS
EIeCO00Pa3ZHOCTDY.

JlaGopaTopHas paGora «CpaBHEHNE BHIOB 110 MOP(HOIOTHIECKOMY KPHTEPHIOY.

Tema 3. MaxkposBoaronus 1 e€ pe3yJjbTaThbl

MeTtonb! usyueHus: MakposBoouy. IlaneoHTonornyeckiue MeToAbl N3y4eHUs 3BONIOLMH.
ITepexonubie GopMBI B PUITOTEHETHUECKUE PSIABI OPTaHH3MOB.

buoreorpagpuyeckne meronel uzydeHus ssomonmu. CpaBHeHue ¢uopbl u  (payHbI
MaTepHKOB U OCTPOBOB. buoreorpadudeckue obnactu 3emian. BUAbI-SHAEMHUKHU U PETTUKTHI.

OMOpPHONIOTHYECKHE U CPABHHUTEIBHO-MOP(OIOTHYeCKHe METOIbl M3YUYEHHs 3BOJFOLIMH.
I'eHeTnueckue MeXaHHU3Mbl 3BOJIIOLIMM OHTOT€HE3a M MOSBIEHUS 3BOJIOLIMOHHBIX HOBLIECTB.
I'omonoruuHele U aHajnoruuHble opraHel. PyaumeHTapHble Opranbl U aTaBU3MbL. MoNeKyIsIpHO-
reHeTHYeCKre, OHOXMMHYECKHe M  MAaTeMaTHYeCKHE METOABbl HM3Y4YEHHs  SBOJIOLHH.
I'omonoruuneie rensl. CoOBpeMEHHBIE METOIbI IOCTPOCHUS (PUITOT€HETHUECKUX AEPEBBEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOLIMSI TEHOMOB.

O0mue 3akoHOMEpHOCTH (TpaBwia) 3BONMOUMH. [lpunyun  cmenvr  QhyHKyuil.
HeoOpaTumocTs 3Bomounu. AnantusHas paguanusi. HepaBHOMEPHOCTh TEMIIOB HBOJIFOLIUHL.

JeMOHCTpaLuH

IToptpeter: K. M. bap, A. O. Koanesckuii, ®@. Mrosnep, J. I'ekkenb.

Tabmuip! 1 cxeMbl: «DUIOTEHETUYESCKUH P JIOMAAN», KAPXEONTePUKCY», «3Bepo3yObie
smepel», «Cterouedansr», «Punnodursy, «CeMeHHble manopoTHUKNY, «buoreorpaduyeckne
30HBI 3emnny, «Jlpeiip koHTuHEHTOBY», «Pemukthly, «HawampHble cTammu 3MOPHUOHATBHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «] OMOJIOrHYHbIE U aHAJIOTHYHbIE OPTaHbDY, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpbI YeJIOBeKa W LIMMITaH3e», «l JlaBHbIE HaNpaBJICHUS
3BOMOLIUNY, «OO01IIe 3aKOHOMEPHOCTH SBOJIIOLIAI.

ObGopynoBanue: KOJJIEKIHH, TepOapuy, MYJISDKH HMCKOMAeMbIX OCTAaTKOB OPTraHHU3MOB,
MYJISDKM TOMOJIOTHUHBIX, AHAJOTMYHBIX, PYAUMEHTapHbIX OPraHOB M aTaBU3MOB, KOJJIEKLIUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BUTHe JKM3HU Ha 3emJie

Hayunble rumore3sl NMPOMCXOXKACHUS >KU3HH Ha 3emuie. AOHOreHe3 W MaHCIEPMUSL.
JloHay4HbIE TPENCTABICHUS O 3apOXKACHMM JKU3HU (KpealruoHu3M). ['mmore3a MOCTOSTHHOTO
CaMO3apOKIeHUs KU3HU U e€ onpoBepxkeHue onvitamu @. Peny, JI. Cnannanuanuy, JI. Ilactepa.
[IpoucxoxxaeHne )XKU3HU U aCTPOOHONIOTHSI.



OCHOBHBIE 3TaIbl HEOPraHUYECKOH 3BOMIOIMH. [ImaneTapHast (reojormyueckast) BOJOLHS.
Xummueckasi 3BOIOnMsA. AOMOTEHHBIH CHHTE3 OPTaHUYECKHX BEINEeCTB M3 HEOPraHMYECKHUX.
Omnerr C. Mutepa u I'. FOpu. Obpaszosanue nonmumepos u3 MoHOMepoB. KoanepBaTHas runoresa
A. 1. Onapuna, rumote3a nepBuuyHoro OynboHa J[x. XonneiHa, reHerudeckas rumotesa 1.
Meénnepa. Pudosumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. @opmuposanne memOpan
Y BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u Meronpl e€ wuszydeHus. LIckomaemble OpraHudeckue OCTaTKH.
I'eoxponomoruss wu e€ wmerompl. OrTHOcUTeNnbHasT W aOCONIOTHAsE  T'€OXPOHOJIOTHS.
I'eoxpoHonornyeckas 1Kana: 30HbL 3Pbl, MEPUOJBL, FTIOXH.

HauanbHble sTanel opranuueckoil somonuu. IlosiBieHne u 3BOMIOLUS MEPBLIX KJIETOK.
Opomounss Metabonusma. Bo3HMkHOBeHHE mepBbIX SkocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBbix Ha 3emuie cooOmectB. Crpomartonutsl. IIpokapuoTel u
SYKapHUOTBL

[Ipoucxoxkaenne 3ykapuoT (cumMOMOreHe3). DBONOLMOHHOE NPOUCXOXKICHHE BHUPYCOB.
IIpoucxoxxaeHne  MHOTOKJIETOYHbIX  OpraHM3MOB. BO3HHKHOBEHHME  OCHOBHBIX  TpyIII
MHOTOKJIETOUYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLMH BHICIINX pacTeHuil. OCHOBHbIE apoMOp¢O3bl PACTCHUH.
Brixon pactenuii Ha cymry. IlosiBieHne cCiOpoBbIX pacTeHUI U 3aBoeBaHUE UMU cyIlid. CeMeHHbIe
pactenus. IIponcxokneHne HBETKOBBIX PACTEHUI.

OCHOBHBIE 3Tambl 3BOJIIOLMU JKUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIEHHE COBPEMEHHBIX THIOB. [lepBrie XOpaOBBIE
JKUBOTHBIE. JKH3HB B BOME. DBOMIONHS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuil U penTini.
[Ipoucxoxkaenne wmuekonuTarommx W nrTun. [IpuHnun kmoueBoro apomopdosza. OcBoeHue
0eCro3BOHOYHBIMHU 1 ITO3BOHOYHBIMU JKMBOTHBIMH CYLIIH.

PazButne >xu3HM Ha 3eMJie MO 3paM U MepUoAaM: apxeu, MpoTepO30H, Maneo30i, ME3030H,
KaifHO301. OO011ast XapakTeprUCTUKA KIMMaTa U re0JJOrHYecKux rpoueccos. Ilosiinenue u pacuser
XapaKTEePHbIX OPraHU3MOB. YTieoOpa3oBaHUE. €ro yCIOBHS M BJIMSHHE Ha Ta30BbI COCTaB
aTMoc(epsL

MaccoBrle BbIMHPaHMsI — 3KOJIOTMYECKHe Kpu3HChl INpouuioro. IlpuunHbl U cinenctsus
MacCOBBIX BeIMUpaHUI. COBPEMEHHBIH 3KOJOTHYECKH KpusHc, ero ocobenHoctu. IIpobnema
coxpaHeHHs1 OnopasHooOpasus Ha 3emite.

CoBpeMeHHast cucreMa OpraHudeckoro mupa. I[IpuHUMIBI KiIaccu(pUKALUN OPraHU3MOB.
OcHoBHbIE cHCTeMaTHYeCKHe IPYIIbl OPraHU3MOB.

JeMoHCTpaLun

IMoptperst: @. Penu, JI. Cnannanuann, JI. Ilactep, 1. U. Meunukos, A. 1. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Muniep, I'. FOpu.

Tabmuper u cxembl: «Cxema onbita @. Peqm», «Cxema onbita JI. TlacTepa mo u3ydeHHIO
camozapokaeHus kusHm», «Cxema omnbita C. Mumnepa, I'. IOpw», «9tansl HeopraHuuecKon
sBomonnn», «I'eoxpoHonoruyeckas mkana», «HadanbHble aTanbl OpraHUYecKON 3BOJIOLIUNY,
«Cxema o0pa3oBaHMsI 3yKapuOT MyTéM cuMOHoreHe3ay, «CucreMa xkuBoi mpuponb», «CTpoeHue
BUpyca», «Apomopdossl pactenuity, «Punnodurs», «ORHOKIETOUHBIE BOAOPOCINY,
«MHorokneTousle Bogopocan», «Mxwm», «IlanopoTHukn», «l'OJOCEMEHHBIE PaCTEHUSY,
«Opranpl UBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUpPa», «ApoMopdoss
>)KUBOTHBIX», «lIpocrteitmmey, «KumeunononoctHeie», «Ilnockue yepBu», «UneHucToHOrHEY,
«Pvi0BI», «3eMHOBOIHBIE», «IIpecmbikarommecs», «IItuupy, «Mekonuraromue», «Pa3purue
JKU3HM B apXeuckomn spe», «Pa3BuThe >KU3HU B NPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HU B



MaJe030UCKON 3pey, «Pa3sBUTHE KU3HU B ME3030MCKON 3pey», «Pa3BuTue KU3HU B KAITHO30MCKON
ape», «CoBpeMeHHas cCCTeMa OPraHMYeCKOro MUpPay.

ObopynoBanue: repbapuu pPacTeHUN PA3UYHBIX OTHAEJIOB, KOJJIEKLUHA HACEKOMBIX,
BJIAKHbIE IIpernapaTbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKLIMU HIJIOKOXKHX, CKEJIETbI
MO3BOHOYHBIX JKUBOTHBIX, 4yueja NTHULl U 3Bepel, KOJJIEKLHUH OKAMEHEJIOCTEH, IOJIe3HbIX
HCKOMAeMBbIX, MYJIS’KH OPraHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryanbnas jnaboparopHast padora «MopenupoBaHue omnbiToB Musiepa—tOpu mo
U3yUYEHHIO a0MOT€HHOTO CHHTE3a OPTraHNYEeCKUX COCUHEHHH B TIEPBUYHON aTMochepey.

Jladoparopnass padora «M3ydeHne M OMUCAHUE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IpakTnyeckas padora «/3yueHne 0ocoOeHHOCTEH CTPOSHHS PACTEHHUN Pa3HBIX OTIEJIOBY.

IpakTnyeckas padora «M3ydeHne ocOOEHHOCTEH CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX.

Tema S. IlpouncxoxkaeHue 4e10BeKa — AHTPONOIeHeEs3

Pasnensl 1 3agaun aHTpOnonoruu. Merosbl aHTPOTIOIOTHH.

CraHOBJIeHUE TpPEACTaBIEHUII O MPOUCXOXKIAEHUM uejoBeka. Pennuruo3Hble BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxoncTtBo yenoBeka C  JKUBOTHBIMU. (CuHcTeMaTHuYeCcKOe IOJIOKEHHE 4YeslOBeKa.
CBugerenpcTBa CXOACTBA UEJIOBEKA C JKMBOTHBIMH.  CPaBHUTEIBHO-MOP(OIOrHUYECKHE,
sMOpuonoruueckue, (HU3NOIOro-OHOXUMUYECKHe, MoBeAeHueckne. OTauYMs YeJoBeKa OT
KUBOTHBIX. [IpsMOXOkIeHNE U KOMILIEKC CBSI3aHHBIX C HUM INPHU3HAKOB. Pa3BuTHE I'OJOBHOTO
MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBrokynue cuibl ((pakTopsl) aHTPOIIOreHe3a: Ononornieckue, cornuanbHeie. COOTHOLIeHNE
OMONIOTNYECKUX U COLMANBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaINY AaHTPOIIOreHe3a. PaHHNe "enoBeKooOpa3Hble 00e3bsHBI (TIPOKOHCYIIBI) H
paHHHE TOHTHABI — OOIIME MPEOKU YeTOBEKOOOPa3HbIX 00€3bsiH U JIFOAeH. ABCTPAJOMUTEKH —
JIBYHOTHE MPEAKU Jtoaeil. UeloBek yMesbli, MepBble M3rOTOBJEHUS OpyAuil Tpyaa. Yenosek
NPSMOXOSAIINNA M MEPBbIA BbIXON JoAei 3a mpenensl Adpuku. Uenosek rerinenpOeprckuii —
oOmuii mpeIoK HeaHAEPTANTbCKOTO YEJIOBEKA U YeJIOBeKa Pa3yMHOro. UelloBek HeaHAepTaTbCKUH
KaK BHJ JIIOAEH XOJOAHOTO KJMMaTra. UYenoBek pa3syMHBI COBPEMEHHOIO THIA, NEHHCOBCKUMN
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrnka u najeoreHOMUKA.

DBOMOLMS COBPEMEHHOIO YesoBeKa. ECTeCTBeHHBbI OTOOp B MOMyJSILMSAX YeJOBEKa.
MyTanuoHHbIH npouecc u noauMopdusm. TlonmynsuoHHbIe BOJHBI, Apeli(h reHoB, MUTpaLus
«3¢ ekt ocHOBaTENS» B MOMYJBIIHUAX COBPEMEHHOTO UEJIOBEKA.

Uenoseueckne pacel. Ilonstue o pace. bonpmme pachl: eBponeoupHas (eBpasuiickas),
aBCTpaJio-HErpouaHasl (PKBATOPHANIbHAS), MOHIOJIONIHASI (a3MaTCKO-aMepHUKaHCKas). Bpemst u
NyTH paccelleHuss 4ejoBeka 1Mo IulaHere. EnuHcTBO dYenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKPY KAt e
cpensl. Biusiane reorpadudeckoil cpenpl u nperida reHoB Ha MOP(OJIOrHI u (HU3HOIOTHIO
YeJoBeKa.

MexIuCUUIIMHAPHBIE METOAbl B (U3MUeCKOl (OMONOTUYECKOW) aHTPOIOJIOTHH.
OBOJIIOLMOHHAsI ~ aHTPOMOJOTMsI M TaJlEOAHTPOMNOJIOTHS  YeJNOBEUEeCKUX  MOMyJILUIL
buoconuanbHble  ucclenoBaHWS ~— NPUPOAbI  yenoBeka.  MccrnegoBaHue — KO3BOJOLIUU
OMOJIOrMYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JeMOHCTpaLuHl

IToptpersr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.



Tabmupr u  cxembl.  «Meroabl  aHTpomoyiorumy», «l OJOBHOW MO3r  HEJOBEKaY,
«YenosekooOpaszHble 00e3bsiHBDY, «CKeNeT 4enoBeKa M CKeNeT INMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «/IBWKyIlMe CHJIBI aHTPONOreHe3a», «JBOJIOLMOHHOE J[ApPEBO YeJOBEKay,
«ABcTpajnonurek», «HenaoBek yMmenblit», «HenoBek NpsAMOXOASIIUIY, «/{eHUCOBCKUN YENOBEK»
«Heannepranpup», «KpomanboHub», «Ilpeaku udenosekay», «IJTambl 3BOJIOLUU UEJIOBEKay,
«Pacsb! uenosekay.

ObGopynoBanne: MyJSDKH OKaMEHEJIOCTEH, MPEIMETOB MAaTePHAIbHON KyJIbTYPhl MPEIKOB
4enoBeka, penpoaykuuu (pororpadun) kapTHH ¢ MUDOJOTHISCKUME U OUOJIEHCKUMHU CEOKETaMU
NPOMCXOXKICHUST YeJioBeKa, (oTtorpaguu HaXOMOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJleT
4eloBeKa, MOJeIb Yeperna 4desoBeKa W depena LIMMIIaH3€, MOJENb KUCTH 4YejloBeka M KHUCTU
LIMMIIaH3€, MOJIeNIN TOpCa MPEIKOB YeIOBeKa.

JlaGopaTtopnas paGora «/3ydyeHne OCOOEHHOCTEH CTPOEHUS CKeJieTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSIMOXOKIACHUEM.

IIpaxkTuueckas padora «3yueHne 3K0IOrHYECKUX aAANTALNN YETIOBEKAY.

Tema 6. IKxo0J10rusi — HAYKAa 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB H HAJOPraHU3MeHHBIX
CHCTEM C OKpPY:Kamllel cpeaoi

3apoxxnenne W pasBuTHe dSKojorud B Tpymax A. I'ymbGoneara, K. @. Pymee, H. A.
Cesepuosa, J. I'ekkensi, A. Tencian, B. H. Cyxauésa. Pasmensr u 3agaum skojoruu. CBsi3b
SKOJIOTHH C APYTUMHU HayKaMu.

Mertons! skonorud. [loneBbie HaOMONEHUSA. DKCIEPUMEHTHI B 3KOJIOTHH: MPUPOIHBIE U
naboparopHble. MoaenupoBaHue B SKOJIOTMU. MOHUTOPUHT OKPY’KAIOLIEH Cpenbl: JIOKAIbHBIMH,
PETHOHANIbHBIN U TIOOaTBHBIMN.

3HaueHHe SKOJOTMYECKUX 3HAHUHN [JIs 4eloBeKa. JKOJOrMYeCKOoe MHPOBO33pPEHHE Kak
OCHOBA CBSI3€M YeNOBEYeCTBA € MNpUPOnoH. POpMHUPOBAHUE BKOJOTMYECKONH KyJIbTYpPbl H
SKOJIOTHYECKOH IPaMOTHOCTU HACEJIEHMUSI.

HeMOHCTpaLuH

Ioptpersr: A. T'ymbonear, K. @. Pynee, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmupr u cxembl: «Pasnensl sxonorum», «MeToabl SKojaorum», «CxemMa MOHHTOPHHTA
OKPY>KaroLEeH Cpeab».

JladoparopHas pabora «M3yueHre METOIOB KOJOTHYECKUX UCCICIOBAHUMNY.

Tema 7. Opranusmsl u cpeaa o0UTaHUS

Okosnorndyeckne (HakToppl M 3aKOHOMepHOCTH ux nefictBus.  Kmaccudukarus
JKONOTNYecKux  (akTtopos:  abuoruyeckwe, OuoTudeckue, aHTpornoreHHele.  OOmiue
3aKOHOMEPHOCTH JeHCTBUS 3KoJornueckux pakrtopos. IIpasuno muanmyma (K. Illnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBL.

Abuotnueckue (aktopbl. CBET Kak SKONOrudeckuil gaxkrop. JlefcTBre pa3HbIX Y4aCTKOB
COJIHEYHOI'O CIEeKTpPa Ha OpPraHU3Mbl. DKOJOTWYECKHE TIPYIIbl PacTeHUM M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHaibHas pojib cBeta. PoToneproausm.

Temmnepatypa kak skomormdeckwii Qaxrop. JleiicTBue TemmepaTtypbl Ha OPraHH3MBI.
ITolikunorepMHble 1 TOMOHOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPraHU3MBL

Brnaxxnocth kak skonormueckuii ¢akrop. Ilpucnocobnenuss pacTeHuil K MOAEpKAHUIO
BogHoro Oamanca. Kmaccupukaums pacteHnii mo OTHOIIEHHIO K Bope. llpucmocoGmeHus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO PEXXUMA.



Cpenpl oOMTaHMS OPraHU3MOB. BOJHAs, HA3€MHO-BO3MYILIHAS, MOYBEHHAs, TIyOWHHAsS
MOATIOYBEHHAS, BHYTPHOPTaHU3MEHHas. PH3UKO-XMMHUYECKHEe OCOOEHHOCTH cpen OOWTaHUs
opranu3MoB. IIpucnocobnaennst OpraHu3MOB K JKU3HHU B Pa3HbIX Cpenax.

buonorndeckne purMmbl. BHemrHne 1 BHyTpeHHUE pUTMBL. CyTOYHBIE H TONUYHBIE PUTMBL
[IprcnocobneHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KU3HH.

JKvznennsie Gopmbel opranuzmMos. Iloratue o xu3HeHHOH (hopme. YKuzHeHHBIE (HOPMBI
pacTeHMI: NepeBbsi, KYCTAPHHUKH, KYCTAPHHYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE TPAaBBL
JKvzHeHHble (POPMBI JKUBOTHBIX. THUAPOOHMOHTBI, TE€OOHMOHTHI, a3poOHOHTBL. (OcoOeHHOCTH
CTpoeHus 1 00pas3a JKU3HU.

buornueckne  Qaxroppl. Buael  OMOTHUECKHMX  B3aMMOJAEHCTBHA:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMON03 1 ero ¢opmel. Ilapasutusm, kooneparusi, MyTyaJlu3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO, HaxyeOHH4YecTBO). Herpoduueckne  B3amMopmeHCTBHS — (TONMUYECKHE,
dopuyeckue, pabpuyeckue). 3HaueHHE OMOTHYECKUX B3aUMOACWUCTBHN IJIsl CYIECTBOBAHUS
OpraHu3MoB B cpezne odutanus. IIpuHIINT KOHKYPEHTHOTO HUCKITFOUEHUSI.

JeMoHCTpaLun

Tabmuuer u cxembl: «Dkonorndyeckue GakTopbl», «CBETOBOH CIIEKTP», «IKOJOTHUECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHBIE
JKUBOTHBIEY, «PU3MONOTHYEeCKHe ajanTalud >KUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornueckne purme, « X Kusznenusie Gopmsl pacTeHnin», «Ku3HEHHbIE (OPMBI JKUBOTHBIXY,
«2KocucTeMa LHPOKOIUCTBEHHOIO Jieca», «DKOCHUCTeMa XBOHHOro neca», «llemu nmutaHusy,
«XumangyectBoy, «llapasutuzmy, «Konkypenmms», «Cumobnosy, «Kommencammsmy.

ObGopynoBanne: repbapuul pacTeHUH W JKMBOTHBIX, MPUCIMOCOOJIEHHBIX K BIUSHHIO
PAa3NUYHBIX ~ HKOJIOTHYECKUX  (akTopoB, repdapuu  CBETOMIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETOMIOOMBBLIE, TEHENIOOMBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTeHus1, repOapuu U KOJJIEKIIMH TETUIOMOOUBBIX, 3SMMOCTOHKHX, MOPO30YCTOHYHBBIX PAaCTEHHH,
qydena NTUL W 3Beped, repdapuu pacTeHWi, OTHOCAIIUXCS K TrUrpopuTtaM, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYIII, KOJJIEKIIIH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, repbapuM W KOJUIGKLMH pPACTEHHH M JKUBOTHBIX, OONAalIuX uepTaMu
NPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUsIM YCJIOBUH KH3HH, repOapuu U KOJUIEKLIUU
pPaCTeHHUH M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKLIUH KUBOTHBIX, YIaCTBYIOIIUX B
Pa3NIUYHBIX OMOTUYECKUX B3aUMOIEHCTBUSX.

JlaGopaTopHasi pa6oTa «BpIsiBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BITUSTHUIO CBETAY.

JlaGopaTtopnass paGora «BbIiBJIeHHE TPUCTOCOONIEHUH OpPraHU3MOB K  BIIHMSHUIO
TEMIIEPATyPbD».

JlaGopaTopHass pabora «AHaToMHuYecKHe OCOOEHHOCTH PACTEHUN W3 PasHBIX MECT
oOuTaHUD.

Tema 8. JKko0rusi BHAOB M NOMYJISALHI

DKOJOrH4ecKre XapaKkTepUCTUKU momyssiuuu. [lomymsimust kak Ouosormyueckasl cCucTeMa.
Ponb HeomHOpomHOCTH Ccpenbl, ¢u3HUecKHX OapbepoB M OCOOEHHOCTEH OHMONIOTMM BHAOB B
(bopMHUpPOBaHUN TPOCTPAHCTBEHHOHN CTPYKTYPBI NOMyJsiiiii. OCHOBHBIE MTOKA3aTeIH MOMYJIALNH!
YUCJIEHHOCTb, IJIOTHOCTb, BO3PAacTHAas U MOJOBas CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUs.

Oxonoruyeckasl CTpykTypa nomymisuuu. OLeHKa 4YUCIEHHOCTH MNomyJssinuu. [/InHamuka
NOMYJBSIAM U €€ peryisiuus. buornueckuii moteHIMan nonyssinnu. MonenupoBaHue TUHAMUKA
nonyysinuu.  KpuBble pocra ducieHHOCTH momyjsinud. KpuBble BbDKMBaHUS. Perynsamus



YHCICHHOCTH TONYJSIIUNA: posib (PaKTOPOB, 3aBHCALIMX M HE 3aBUCAIIMX OT IUJIOTHOCTH.
DKoJoruyeckne cTpaTeruu BunoB (r- u K-crparerun).

ITonsitue 00 »komornveckoil Hume Bupa. MecrooOutanue. MHOromepHas MOAENb
skonorndeckor HumuM JLx M. XatunHcona. Pasmeps! sxonorndeckon Huin. IloteHnnanbHas u
peann30BaHHas HUILU.

Bun xak cucrema mnomyssiuil. Apeanbl BUAOB. BuAbl M UX JKU3HEHHbIE CTPaTErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TNOBEJEHUs W MUIpaluil >KUBOTHBIX. buonoruueckue uWHBa3UU
Yqy>KEPOAHBIX BUIOB.

JeMOHCTpaLuHl

IToptper: Ix. . XaTunHCOH.

Tabnuupl 1 cxembl: «DKOJNOTHIECKNE XaPaKTEePUCTHKH Nony sinumny, «IIpocTpancTBeHHas
CTpyKTypa mnonynauun», «Bo3pacTHele mnupamuasl nomyasuun», «CKOpPOCTb 3aceineHus
MOBEPXHOCTH 3eMJIM PAa3UYHBIMH OpranmsMammu», «Momenb skojoruueckoi Humu JLx. WM.
XaT4nHCOHAY .

Ob6opynosanne: repdapun pacTeHUH, KOJUIEKLINN JKUBOTHBIX.

JlaGopaTopnas padora «IIpucnocobseHnst CeMsiH paCTeHU K PacCEeICHUIO .

Tema 9. Jxosorusi coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranm3moB. buoreHos u ero crpykrypa. CBsi3u MeXOy OpraHM3MaMH B
OuoueHo3e.

OxocucremMa kak otkpeitas cucrema (A. Jk. Tencnm) @PyHKuMOHaNbHBIE OJIOKH
OpPTaHU3MOB B 3KOCHUCTEME. IMPOAYLEHThI, KOHCYMEHTBI, PEAyLEHTbl. TpoduuecKre ypOBHH.
Tpoduueckne nernu u cern. Abuornueckne 010ku skocucteM. [10UBBI U UIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTs 1 NOTOK 3HEPTHH B SKOCHUCTEME.

OcHoBHbIe NTOKa3aTeNM 3kocucTeMbl. broMacca u nmpoaykius. DKOJI0rHueckre NupaMuabl
qrices1, 0MOMacChl U SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoiixu. Oaykmyayuu. HanpasneHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKueccHd. llepBUYHbIE MW BTOPUYHBIE CYKLECCHH U UX
NPUYMHBL.  AHTPOIOTEHHBIE BO3ICHCTBUS Ha cykueccnmd. KimMakcHoe — COOOIIECTBO.
buopasznoobpasue 1 moyHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOINECTB.

[IpuponHbIe SKOCHUCTEMBL. JKOCUCHEMbL 036D U pPeK. IKOCUCmemMvl MOpeil U OKeaHo6.
Dkocucmemvl mynop, 1ecoe, cmeneii, Rychbviib.

AHTpONOreHHbBIE  3KOCUCTEMBbL.  Arposkocucrema. ArponeHo3. Paznuuus Mexay
AHTPOMNOTEHHBIMU U PUPOAHBIMU 3KOCUCTEMAaMU.

Ypb6oskocucremel. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢uopa u dayHa.
CunaHTponu3anysi ropoAckoil ¢ayHel. buonormueckoe W XO3SHCTBEHHOE 3HA4YEHUE
arpo3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOEHCTBUI OPraHU3MOB B SKOCHCTEMAX.
Ponw rackaonoeo sgpgpexma u 61006-30upuxamopos (kiwouesvix 6u008) 8 PYHKYUOHUPOBAHUU
sxocucmem. IlepeHoC 3HEepPrUM U BELECTB MEXAY CMEKHBIMH 3KOCHUCTEMaMH. Y CTOMYHUBOCTH
OpPraHM3MOB, MOMYJSIIMM M 3KOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aHTPONOTeHHbBIX
BO3JIEUCTBUM.

Mexanuzmer  6030eiicmeust  3a2ps3HeHUEl  PA3HBLIX  MUNOE HA  CYOOP2AHUBMEHNHOM,
OpP2aHUBMEHHOM, — NONYJIAYUOHHOM U  IKOCUCHEMHOM  YDOBHSAX, OCHOBbl 9KON0CUHECKO2O
HOPMUPOBAHUS. AHMPONO2EHHO20 6030eticmeusi. MeTononorus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOMOTEHHBIX SKOCUCTEM.



HeMoHCcTpaLuu

IToptpet: A. JIx. Tencnu.

Tabmmuer u cxemsl: «CTpykTypa OHOLIEHO32», «DKOCHCTEMA MIMPOKOJIUCTBEHHOTO JIECay,
«IKocHUCTEMa XBOHHOTrO Jeca», «DyHKIMOHAJNbHbIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTs B 3kocucteme», «llemu mnumTaHus (macTOWINHAS, IETPUTHAS)Y,
«IKOJIOTHYECKAs] MUPaMHIA YUCE», « IKOJIOTHYeCKas MupaMuaa OnomMacchb», « IKOJIOrudecKast
nupamuna sueprum», «Obpasosanue Oonoray, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca
1ocJyIe moXKapay, « JKOCUCTEMa 03epay, «ArpoueHo3», «KpyroBopoT BelecTs U MOTOK SHEPTHU B
arpoueHose», «I[Ipumeprr ypboskocucrem.

ObopynoBanue: repOapuy pPacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydejia MTHUIl U 3BEpew,
repOapuu KyJbTYPHBIX U TUKOPACTYIIUX PACTEHUH, aKBAPHUYM KaK MOAENb 3KOCHCTEMBI.

IpakTnyeckas padora «M3ydenue n onucaHue ypoOIKOCHCTEMBDY.

JlaGopaTopHas padora «3ydyeHne pasHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHHUCTOHOTHX B
Pa3HBIX HKOCUCTEMAX).

JKCKypeust «IKCKYpCHsl B THIIUYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOMOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKYPCHsI B arpO3KOCHCTEMY (Ha MOJIE MITH B TEIUIMYHOE XO3SIHCTBO)Y.

Tema 10. Buocdepa — rnodanbHast IKocucTeMa

buocdepa — obmertaneraprast o0onouka 3eMiii, A€ CYLIECTBYET WM CyIIeCTBOBAsA
*KU3Hb. Pazeutue nmpencrasiennii o Ouocdepe B Tpyaax . 3rocca. Yuenne B. . BepHanckoro o
ouocdepe. Obnactu 6mochepsl u e€ cocras. JKupoe BerrecTBo Onocheps! U ero GyHKIHUH.

3aKOHOMEPHOCTH cymecTBoBaHusl Onocheprl. OcobeHHOCTH OHochepnl Kak Triao0aibHON
sKocucTeMbl. JluHammueckoe paBHOBecne B Ouocepe. KpyroBopoTrsl Bemects
OMOreoXMMHUECKUe LUKJIBI (yriepoaa, a3oTa). PurMmudaHocTs siBnennii B Ouocgepe.

3onaneHOCTE Ouochepsl. TlonsTre o Ouome. OCHOBHBIE OMOMBI CYLITH: TYHIPA, XBOHHBIE
Jeca, CMELIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI, MyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbsi. Kitumar, pacTuTenbHbIN U )KUBOTHBIH MUpP OMOMOB CYIIH.

CtpykTypa 1 G yHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTeHIHaIa 1 OMOChepHBIX
byHKUHHA.

JeMOHCTpaLuH

IToptpeter: B. . Bepnanckuii, 3. 3rocc.

Tabmmuer u cxemsl: «I'eocdepnr 3emmu», «Kpyrosopor asora B npupone», «Kpyrosopor
yriaepona B npupoze», «KpyroBopor kuciopoaa B npupoae», «Kpyrosopot Boasl B mpuponey,
«OcHoBHbIe OroMBbI cymny, «Knumatudeckue nosica 3emuny, « Tyaapay, «Taiiray, « CMemaHHbIH
necy, «IlupokonucteeHHsIi jiecy, «Crenby, «CaBanHay, «IlycToiHsay, « Tponuueckuit gecy.

ObopynoBanue: repOapuu pacTeHUIA Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX .

Tema 11. UesioBeK M OKpy:Ka0mas cpeaa

DKOJIOTUYECKUEe KPHW3UChl W WX NpuuuHbL BosnelicTBue uejoBeka Ha Ouocdepy.
3arpsisHeHHE BO3AYIIHOM cpeabl. OxpaHa BO3ayxa. 3arpsi3HeHne BOAHOM cpeanl. OXpaHa BOJHBIX
pecypcos. Paspymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3amMeHeHne kumara.

AHTPOIIOTreHHOE BO3/IEHCTBHE HA PACTUTENbHBIN U )KUBOTHBIA MUpP. OXpaHa pacTUTEIBHOTO
U SKUBOTHOro wmupa. OCHOBHbIE MNpHHLUIBI OXpaHbl mnpupoabl. Kpacuele xuuru. Ocobo
oxpansiemble npuponubie Tepputopun (OOIIT). borannueckue caibl U 300J0THUECKHE MAPKH.

OCHOBHBIEC IPUHIUIBI YCTOHYMBOTIO PAa3BUTHS YEJIOBEUYECTBA U MpUpoAbl. PannonanpHOE
NPUPOAOIOIB30BAHHE M COXpaHeHHe OHoJormdeckoro pasHoobOpasus 3emum.  OOmue



3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HUCa
U €r0 BEPOSITHBIE ITOCIEICTBUS.

PasButne MeTOmOB MOHMTOPHHIa pa3BHTHS ONACHBIX TEXHOTCHHBIX MPOLIECCOB.
Cucmemnvie uCCi1e006aHUA Nepexooa K pecypcocdepezaioweil U1  KOHKYPEHMOCHOCOOHOT
snepeemuxe. buonoeuueckoe pasnoobpasue u o6uopecypcel. Hayuonanrvnvie ungopmayuonmvie
cucmemvl, obecneuuearowyue OOCMYn K UHDOpMAYUU NO COCMOAHUIO OMOENbHbIX GUO08 U
akocucmem. OCHOBbI IKOPeadUIUMAyuu SKOCUCImeM U CHOC0606 60pbObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus MOpckux u Ha3e MHBIX SKOCUCMEM.

JeMOHCTpaLun

Tabmuuer u cxemsl: «3arpsisHeHHe aTMocdepb», «3arpsisHeHue ruapochepo»,
«3arpsizHeHue mouBb, «[TapanKoBbIi 3 dexT», «Ocodo oxpaHseMble TPUPOAHBIE TEPPUTOPHNY,
«Mopnenu ynpasyisieMOro MUpay.

Obopynoanue: ¢poTorpadn OXpaHsIeMbIX PACTEHUN U )KUBOTHBIX KpacHol kHurn Poccuiickoi
®enepaunn, KpacHol KHUTH peruoHa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOSHHUS OOyYaIOIUMUCS
NPOTrpaMM CPEAHEro o0Iero oOpa3oBaHMs: JMUHOCTHBIE, METAIPEIMETHBIE 1 ITPEIMETHBIE.

B cTpykType NUYHOCTHBIX pPE3yJbTATOB OCBOCHHUS MPOrPaMMbI IO OUOJOTMH BBIAEINCHBI
CIIEAYIOIINE  COCTABISIOLINE. OCO3HAHHE OOYYAarOIIMMHUCS  POCCHUHCKOW  TpakmaHCKOH
UIGHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH M CaMOOIPENEICHHUIO,
Hanuyue momueayuu K OOyYEeHUIO OWOJIOTHH, YeleHANpAGIeHHoe pa3zeumue BHYTPEHHUX
yOexXIeHuil JTUIHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M HUCTOPUYECKHX TPATUINN Pa3BUTHS
OMOJNIOTUYECKOTO 3HAHUS, 2OMOGHOCHIL U CHOCOOHOCMb OOYYAIOIIMXCSl PYKOBOACTBOBATBHCS B
CBOEH  JESTEeTbHOCTH  LEHHOCTHO-CMBICJIOBBIMH  yCTAHOBKAMHM, MPHUCYIIUMH  CHCTEME
Ouonornyeckoro  OoOpa3OBaHUs,  HAIUYUe  NPAGOCO3HANUS ~ SKOJOTMYECKOW  KYJNBTYPHI,
CROCOOHOCHIU CMAGUMb LIETH U CTPOUTH JKU3HEHHBIE ITJIAHBbL.

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS MPOrPaMMbl MO OHOJIOTHH TOCTUTAIOTCS B €AMHCTBE
yueOHOH M BOCIUTATEIBHON NESTEIbHOCTH B COOTBETCTBHH C TPATULMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHIMU U AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, NPUHSITBIMH B
oOmmecTse mpaBWiIaMH M HOPMaMH TOBEOEHHUS W CHOCOOCTBYIOT MpoLieccaM CaMOINO3HAHUS,
CaMOBOCITUTAHHS U CAaMOPA3BUTHSL, Pa3BUTHs BHYTPEHHEH MO3ULMH JIMYHOCTH, MATPUOTH3IMA U
YB)KEHHUS] K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyda M CTAapIIEMy ITOKOJIEHHIO, B3aMMHOTO
YBO)KEHHUs, OEpe)KHOr0  OTHOMICHHUS K  KYJABTYPHOMY  HACIEIUI0 W TPamUuLUsIM
MHOTOHALMOHAJIBHOrO Hapona Pocculickoit @eaepauuu, NpUpOAe U OKPY KAOLIEN cpene.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHs yueOHOro npenmMera «bHoIOrus» MOIKHBI OTpaXkaThb
TOTOBHOCTb U CIOCOOHOCTh OOYHarOIIMUXCsl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALM, ITO3UTHBHBIX BHYTPEHHHUX
yOeXneHull, COOTBETCTBYIOIIMX TPAIAULHOHHBIM IIEHHOCTSM POCCHICKOro  0O0INecTBa,
pacuIMpeHne XKU3HEHHOTO ONbITA M ONbITa AESTEIBbHOCTH B IPOLECCE PeaJH3alMd OCHOBHBIX
HAIpaBJIeHUI BOCIIUTATENIbHON AEATENBHOCTH, B TOM YHCIIE B HaCTH!

1) rpamaaHCKOro BOCIIUTAHUS:

Cc(pOPMHPOBAHHOCTh  TPAXKNAHCKOW TO3MLIMK OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOro 00IIeCTBa,

OCO3HAHME CBOMX KOHCTHUTYLIHMOHHBIX NpaB M OOs3aHHOCTEH, YBa)XKEHHE 3aKOHA U
NPaBOTIOPSIKA,

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH AEATENBHOCTU MPHU CO3AAHUHN yUEOHBIX MPOEKTOB,
pewmeHny y4eOHBIX M MTO3HABATENbHBIX 337144, BBIITOJIHEHUH OHOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYK) TO3HMIHMI0O IO OTHOIIGHUIO K SIBIICHUSM
COBPEMEHHOM KM3HH U OOBACHSATS €€;

YMEHHE yYUTBIBATD B  CBOUX JCHCTBUSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJEICTBUS JIFOAEH ¢ pa3HbIMU YOEKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIHAIIbHBIM
MIOJIOXKEHUEM,

FOTOBHOCTh K COTPYOHUYECTBY B IMIPOLECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MO3HABATENbHBIX W HCCIENOBATEIbCKUX 3aad, YBAKUTEJIBHOTO OTHOIIEHUS K MHEHHIO
OIITIOHEHTOB MPU OOCYKIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOT0 COACPIKAHUS,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH ESITETbHOCTH,



2) NaTPHOTHYECKOI0 BOCIIUTAHUSI:

c(hOPMUPOBAHHOCTh POCCHICKON MPKTAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKESHHUS K
CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHON, ropmocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOii s3bIK U KyJbTYpY, NPOILJIOE U HACTOsIlee MHOTOHALIMOHAJIBHOIO Hapona Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACJIEAUIO U MaMSITHUKAM MPUPOJIBL, TOCTHIKEHUAM
Poccuu B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJOTUSAX, TPYAE;

CHOCOOHOCTB OLICHUBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE OMOJIOTHH,
NOHMMAHUSI 3HA4YeHUs OWOJNIOTMM B TO3HAHWM 3aKOHOB TPUPOABL, B JKM3HM YEJOBEKa U
COBPEMEHHOTO 00II1eCTBa,;

uneiiHas yoexx1EHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HaHHME AYXOBHBIX LICHHOCTEM POCCUIICKOTO HApOa,

cpOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, 3ITHYECKOTO IMOBEICHUS,

CHOCOOHOCTD OLIEHUBATh CUTYALUIO U TPUHUMATh OCO3HAHHBIE PEIIeHHUs, OPHEHTUPYSICh Ha
MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH,

OCO3HAaHME JIMYHOT'O BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHNE K CBOMM POJUTENSAM, CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEH CEMEHHON )KU3HU B COOTBETCTBUU C TPaauLUsAMu Hapoaos Poccuy,

4) 3¢TETHYECKOr0 BOCIIUTAHHS:

3CTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHUH;

MOHUMaHHE 3MOLIMOHAJIBHOIO BO3/1€HCTBHUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBBIPDQXKEHHIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
Ka4decTBa TBOPUYECKOH JINYHOCTH;

S) ¢usuueckoro BocnuTAHHS, (OPMHPOBAHMS  KYJBTYPbl 3A0POBbS M
3MOLMOHAJIBHOI0 0JIArOMOoJIy YHsi:

MOHUMAHWE U pean3alus 310pOBOro u Oe3omnacHoro obpasa >KU3HU (340POBOE MHUTAHHUE,
COONIOICHNE TUTUEHNYECKUX TPABWII U HOPM, COAaHCHPOBAHHBIA PEKUM 3aHSITHH M OTABIXA,
perynsipHasi (u3MYecKash AaKTHBHOCTH), OEPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PH3HUUECKOMY H IICUXUIECKOMY 37JOPOBBIO;

NOHUMAaHWE I[EHHOCTH TPaBWJI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOrO 0€30MmacHOro
MOBEJIEHUA B CUTYaLUAX, YTPOKAKOLIUX 3/I0POBBIO U XKU3HU JIFOJIEH;

OCO3HaHME TOCJIEACTBUI WM HENPUSTHS BPEIHBIX NPUBBIYEK (YIOTPEOJEHHUsS! aIKOTOI,
HApKOTHKOB, KYPEHHS);

6) TPyAOBOro BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH MAacTePCTBa, TPyAOI00HE;

FOTOBHOCTb K AKTHBHOH J1€ATEJIbHOCTH TEXHOJIOTHYECKON U COLIMAIbHOM HAIIPaBJI€HHOCTH,
CHOCOOHOCTh MHULIMHPOBATD, IIJIAHUPOBATH M CAMOCTOSITENIEHO BBIMOJIHATD TAKYIO JESITEbHOCTD,

UHTEpPeC K PasIUuHbIM cepaM MpopecCHOHATBHON IEeSITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBIOOP Oyaymeit nmpodeccuu U peann30BbIBATh COOCTBEHHBIE KI3HEHHBIE TUIAHBL,

TOTOBHOCTb M CIIOCOOHOCTh K 0OPa30BaHUIO M CaMOOOPA30BaHHIO HAa MPOTSDKEHUHU BCEH
JKU3HUY,

7) 3K0JIOrH4eCKOr0 BOCTIUTAHUS:

SKOJIOTUYECKHU 1iesieco00pa3sHOoe OTHOMICHHE K MPUPOAE KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS,



MOBBIIIEHNE YPOBHS 3KOJIOTMYECKOH KyJbTYpbl: NPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX MOCIENCTBUI [UTI OKPYKAIOLIEeH CPembl;

OCO3HAaHHE TJI00ABHOTO XapakTepa SKOJOrHYECKUX MPo0IeM U MyTel UX PeLIeHus,

CHOCOOHOCTD HMCIIONIb30BaTh MpHOOpeTaeMble IPU U3YUEHUH OMOJIOTUH 3HAHHUS U YMEHHS
NpU pelleHu mpobieM, CBsI3aHHBIX C PAMOHAJIBHBIM NPHPOIONONIb30BaHHEM (COOMOaeHNE
NPaBUJI TOBEACHUS B INPHPOJE, HANPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, 3KOCHCTeM, Orochepsl),

AKTUBHOE HETPUSTHE NEHCTBUH, MPUHOCAIIMX BpEI OKpYyKaroeHd MpHPOJHOH cpere,
yYMEHHE TPOTHO3MPOBATh HEONATONMPHUATHBIE SKOJOTMYECKHE IOCIENCTBUS NMPEANPHHIMAEMBIX
JOENCTBUN U MPEAOTBPAIIATh UX,

HAJIMYME PA3BUTOTO 3KOJOTHYECKOTO MBILIUIEHHS, 3KOJOTHUECKOH KYJbTYPBI, OIbBITA
OEATEIbHOCTH HKOJIOTUYECKON  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATBCA HMH B
NO3HABATENILHOW, KOMMYHUKATHBHOH W COLIMAJIBbHON TNPAKTHKE, TOTOBHOCTH K YyYacTHIO B
NPAKTUYECKOHN NeSTETbHOCTH SKOJIOTHYECKOH HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA Haykd © OOIIECTBEHHOW TPAKTHUKH, OCHOBAHHOIO HAa JHAJIOre KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE SI3BIKOBON M UNTATEIBCKON KYJBTYPBI KaK CPEICTBA B3aMMOICHCTBHS
MEKY JIObMH U MTO3HAHUS MHPA,

NOHMMaHue creunuku OMONOTMM KaK HAyKH, OCO3HAaHUS €€ poiau B (POPMHPOBAHUU
PAaLMOHATIBPHOTO HAYYHOT'O MBILUICHHUS, CO3MAHUH LIEIOCTHOTO TPEACTABICHUS] 00 OKPYKaroIeM
MHpe Kak O eAMHCTBE TNPUPOABI, 4YeJNOBeKa W OOIIecTBa, B TMO3HAHWU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIeHNH MpodsieM COXpPaHEHUs MPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTD B 3HAUUMOCTH OHMOJIOrMM IJIsl COBPEMEHHON LMBHJIM3AIMU. OOECTIeUeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEAHMLMHBI, CO3[JAHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewmarb pecypcHble MPOOIeMbl Pa3BUTHS YEJIOBEUECTBA, MIOMCKA MyTE€H BBIXOAA U3 INIOOATBHBIX
SKOJIOTUYECKUX MPodJeM 1 oOecrieueHus mepexoaa K yCTOHUNBOMY Pa3BUTHIO, PALlIOHAIEHOMY
UCTIOJIb30BAHHIO MPUPOIHBIX PECYPCOB B (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B IMOJNYYEHUU OMOJOrMYECKHX 3HAHWHA B LEJSIX MOBBIEHUS O0Imei
KyJbTYPBl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, KaK COCTaBHOH 4YacTH (IyHKIIMOHAJIbHON
IPaAMOTHOCTH 00yUaroIuxcst, GOPMHUPYEMOH MPH U3y4EeHUN OHUOJIOTHH,

NOHUMAHUE CYIIHOCTH METOAOB IO3HAHUS, HCIIONB3YEMBIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH UCIONB30BaTh IMMOJy4aeMble 3HAHHUS [JIs1 aHanmu3a MU OOBSCHEHHs SIBICHUH
OKPY’KaroIero MHpa M NPOHCXOMAIINX B HEM W3MEHEHUH, YMEHHE JejaTb OOOCHOBaHHbBIE
3aKJIIOYEHHsT HAa OCHOBE HAy4YHBIX (DAKTOB W HMMEIOLINXCS MAHHBIX C LENbI0 TOJy4YEeHHUs
TIOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BATh OMOJIOTMYECKHE 3HAHUS ISl PEIleHUs
npoOJeM B peabHbIX )KU3HEHHBIX CUTYaLIUsX;

OCO3HaHME IIEHHOCTH HAayYHOW NeSTeNIbHOCTH, TOTOBHOCTb OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO AEATEIbHOCTh HHANBHAYAIBHO H B TPYIIIIE,

TOTOBHOCTb M CIIOCOOHOCTh K HENPEepPhIBHOMY OOpa3OBaHHMIO W CaMOOOPa30BAaHHUIO, K
AKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMHA 1O OWONOTMM B COOTBETCTBHH C JKM3HEHHBIMU
nOTPeOHOCTSIMU.

METANPEAMETHBIE PE3YJBbTATHI



MertanpenMeTHble Pe3yJibTaThl OCBOCHHUSI y4eOHOro mpenmera «bHONOTrHs» BKIFOYAIOT:
3HaYuUMble U1 (OPMHUPOBAHUS  MHPOBO33PEHHUs]  OOYHAIOIIMXCS  MEKIUCHUILIMHAPHBIE
(MexnpenMeTHbie) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIINE HEJIOCTHOCTh HAYYHOH KapTHHBI MUPa
U cieun(UKy METOIOB MTO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBJICHHE, MpPOLIECC, CHUCTeMa, HAay4HbIH (DaKT, MPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsi, HUCCIIeIOBaHNe, HAOIONEHUE, W3MEPEHHUE, SKCIEPUMEHT M APYTrHe);, YHUBEPCAIbHbIE
yueOHble NeiicTBHsA (IIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIE), 00€CIeUnBaroIIne
¢dopmupoBanre (YHKIHOHAJIBHOW T'PAMOTHOCTH M COLMAIBHONH KOMIETEHIMH OOYYaIOIINXCS,
CIIOCOOHOCTh 00y4aroIuxcst HCTIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUTUHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHHMA W YHHUBEPCAJIbHbIE Yy4YeOHBIE NEHCTBHS B MO3HABATENBLHON U
COLIMAIbHON MPAKTHKE.

B pesynprare wusyueHuss OWONOTMM Ha YpOBHE cpemHero olmero oOpa3oBaHHs Y
obyuaromerocst Oynyr choOpMHpPOBAHBI MO3HABATEbHBIC YHUBEPCAJIbHbIE y4eOHBIE NEHCTBUS,
KOMMYHHKATHBHbIE VHHUBEpPCAJbHbIE Yy4YeOHble NEHCTBUSA, pETYJISATUBHbIE YHHBEPCAJIbHBIE
yueOHbIe eHCTBUS, COBMECTHAS ACATEIbHOCTD.

MertanpenMeTHble pe3yJIbTaThl OCBOEHHsI MPOTPaMMBI CpenHero oomero oOpa3oBaHUs
TOJDKHBI OTPAKaTh:

OBJjianeHNe YHUBEPCAJIBHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH A€ CTBHSIMH:

1) 6a30BbIe JJOTHYECKHE ICHICTBHUS:

CaMOCTOSITENTbHO (pOPMYJIMPOBAaTh MU AaKTyaJMU3UpOBaTh MpobOiieMy, paccMaTpuBarh eé
BCECTOPOHHE;

HCTIOJIb30BaTh NMPH OCBOSHUU 3HAHHUN MPUEMBI JIOTHUECKOTO MBIILJICHHS (aHAJIHM3a, CHHTE3A,
cpaBHeHuUs, Kiaccuukanuu, 00OOIIeHUs), PAaCKPBIBATH CMBICT OHOJOTHYECKUX TOHSTHI
(BBIIENATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATD CBS3H C IPYTHMMHU TIOHATHSIMH);

ONpeNeNATh LN ACATENbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPHUH UX TOCTHXKECHUS,
COOTHOCHTD PE3YJIbTAThI IEATENLHOCTH C ITOCTABJICHHBIMHU LIEJISIMH,

UCTIONIb30BaTh OHOJIOTHYECKUE MOHATUS IJs1 OOBsSCHEHHs (AKTOB U SIBICHHH JKHUBOH
PUPOIB;

CTPOUTB JIOTHYECKHUE PACCyKAEHUs (HHAYKTUBHBIE, AEAYKTHBHBIE, [10 AHAJIOTHH), BBIABIISATD
3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYJIUPOBATh BBIBOIBI U
3aKITIOYCHHS,

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA Ul MPEICTABJIEHHs CYIIECTBEHHBIX CBA3EH U
OTHOIIEHWH B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUHH pPa3sHOTO pona,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIAH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCSl MaTePUATbHBIX
U HEMaTEepPHAIIbHBIX PECYPCOB,

BHOCHUTb KOPPEKTHBBI B AEATEIHHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIEICTBUI NESTEIbHOCTH;

KOOPIMHUPOBATb U BBINOJHATE pPabOTy B YCJIOBUSX pPEAJbHOIO, BUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMOICHCTBUS,

pa3BUBATh KPEATUBHOE MBILUICHUE MTPH PEIISHUH )KU3HEHHBIX MPOOIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

BJIaJIETh HABBIKAMH y4eOHO-HCCIEOBATENbCKON U MPOEKTHON NEATENIbHOCTH, HaBBIKAMHU
pasperieHust nmpobyieM, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOAOB
peLIeHNs MPAKTUYECKHUX 3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METO/IOB ITO3HAHMS,



UCTIONIb30BATh PA3JMYHBbIE BUABI NEATENIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEPIpETANH, NMPeoOPa30BAHUI0 U NMPUMEHEHHIO B yUeOHBIX CUTYalHsX, B TOM YHUCIE TPU
CO3MIaHNH y4eOHBIX 1 COLIMAIBHBIX MPOEKTOB,;

(bopMHUpPOBATh HAYUHBIH THIT MBIILIEHHS, BIAAETh HAYIHON TEPMHUHOJIOTHUEH, KITFOYEBBIMHU
MOHSATHSIMHA U METOZIAMU,

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIE 33alauu B OOpPA30BATENBbHON IEATEIBHOCTH U
JKU3HEHHBIX CUTYALUSX;

BBISBJISITD TPUYMHHO-CIIEAICTBEHHBIE CBSI3M W aKTyaJlM3HpPOBAThb 3a7ady, BBIABUTATH
TUTIOTE3Y €€ PeIeHUs], HAXOAUTh aPTyMEHTBI JJIS TOKA3aTeIbCTBA CBOMX YTBEPIKIEHHH, 3a1aBaTh
napameTpbl U KPUTEPUH PEIICHUS,

AHAJM3UPOBATH MOJYYCHHBIEC B XO/1€ PEIIEHUS 3a]Ja41 Pe3yJIbTaThl, KPUTHYECKH OLICHUBATh
WX JTOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

7aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh LIEJICHANPABICHHBI IMOMCK MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS B
poeCCHOHATIBHYIO Cpeny,

yMeTh TEPEeHOCHUTh 3HAaHMA B I[O3HABATENbHYIO M MPAKTHYECKyKd  o0iactu
KU3HENESI TEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIIBUTATh HOBBIE WIEH, NpPEIJIaraTb OPUTHHAIbHBIE TOAXONbI MU PELICHUS, CTABUThb
npoOIeMbl M 3a71a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHUS.

3) paGora ¢ undopmanueii:

OPUEHTUPOBATBCS B PA3MYHBIX MCTOUHHKAX HHpopManmu (Tekcre yuyeOHOro mocoOwus,
HAYYHO-TIOMYJIAPHON JIUTEpaType, OHOJOTHUECKUX CIOBApsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B HWHTepHeTe), aHATM3UPOBaThb HHOOPMALMIO PA3JUYHBIX BHIOB H (HopM
NPEACTABICHUS, KPUTUIECKH OLIEHUBATD €€ TOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

¢dbopMyaHpOBaTh 3aMPOCHl U NPUMEHATH PA3IMYHBIE METOABI NPHU IOHCKE M OTOOpe
Ouosorndeckoi nHpopMaIuu, HeoOXOIUMOM JJIsl BBITOJIHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJNB30BaHUS HH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOIHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCTIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY TNPEACTaBICHUS OHONOTHYECKON
uHpopMaLuu (CxeMbl, TpaQuKH, TUArpaMMbl, TAOIHULBL, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KaueCTBE CPEACTBa MpuU paboTe ¢ OHOJOru4ecKoin
uHpOpMaLuel: TPUMEHATh XUMHYECKHe, (PU3NUECKHe U MAaTeMaTHYeCKHe 3HAKH U CHMBOJIBL,
dopmysibl, abOpeBHATYpy, HOMEHKJATYpPY, WCIOIB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISITHOCTY,

BIaJeTh HABBIKAMH pACIMO3HABAHUS W 3alIUThl HWH(pOpMauuu, HHPOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJjianeHne YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH JeHCTBHSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BCeX c(epax JKU3HM, aKTHBHO Y4aCTBOBATH B AHMAJIOTE
WM TUCKYCCHU MO CyLIecTBYy 00CykmaeMoil Tembl (yMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATH
CY’KII€HHs] OTHOCUTEJIbHO BBINOJHEHUsI MpeUlaraéMoi 3a1add, YYUTBIBATD MHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUH IPYTrUX yYACTHUKOB AMAJIOTa WIIH AUCKYCCHUN),

pacriosHaBaTh HeBepOaNbHBIE CpencTBa OOLIEHMs, TMOHMMAThb 3HAUYEHUE COLIMAJIBbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYALH, YMETh CMSIr4aTh KOH(QIUKTHI U
BECTHU MEPErOBOPHI,



BJIAJIETh PA3UYHBIMU CrlocoO0aMu OOIIEHHMS M B3aUMOIEHCTBHS, MOHMMATh HAMEPEHHS
APYTUX JIOAEH, MPOSBIIATh YBAKHUTEILHOE OTHOIIEHUE K COOECENHHMKY U B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOU BO3PAKESHHUS,

pPa3BEPHYTO U JIOTHYHO H3JaraTb CBOK) TOUKY 3PEHUsI C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMecTHAasI AeSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEHMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH paboThI MpH
pemeHny OMONIOTHYECKOH MpoOyeMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh PUMEHEHHSI TPYIIIOBBIX
¢dbopM B3aUMOAEHCTBUS MPH pelieHNH yueOHOH 3a1a4uy;

BBIOMpPATh TEMAaTUKy M METOIbI COBMECTHBIX AEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO)KHOCTEH Ka)KIOro 4jieHa KOJUIEKTHBA,

NPUHUMATh LE€IH COBMECTHON JeATEeNbHOCTH, OpTraHW30BbIBATD U KOOPAWHUPOBATH
JENCTBHS MO €€ NOCTUXKEHUIO . COCTABJIATH IUIaH AEHCTBUMN, pACIPEAENATh POJIU C yYETOM MHEHUN
YYaCTHHUKOB, OOCY)KIaTh Pe3yJbTaThl COBMECTHON pabOTHT,

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa U KAKIOTO YYaCTHHKA KOMAaHIbI B OOLIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBbl€ MPOEKTHI, OLIEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILECTBISATh IO3UTUBHOE CTPATETMYEeCKOe TIOBEJEHUE B pPa3jMUYHBIX CHUTYyalMsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKEHNE, ObITh HHIUIIMATUBHBIM.

OsnageHHne YHUBEPCAJILHBIMH Pery/isiTHBHBIMH JeHCTBHSMM:

1) camoopranuzaums:

UCTIONIb30BaTh OHOJIOTMYECKHE 3HAHHS JJI BBIABICHHS NPOOIEM M UX PEIICHUS B
JKU3HEHHBIX 1 yUeOHBIX CUTyalHsX,

BBIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOMX
NEMCTBUSIX U TMOCTYIIKax MO OTHOLIEHUIO K JKUBOM IMPHUPOAE, CBOEMY 3[0POBBIO U 30POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENIPHO OCYIIECTBIISATh TO3HABATENBHYIO AEATENbHOCTb, BBIABISATH IMPOOJIEMBI,
cTaBuUTh W (opmMyaupoBaTh COOCTBEHHBIE 3amadu B 0Opa30BATENIbHON NEATETPHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIHO COCTABJIATD IUIAH PELICHUs MPOOJIEMBI C yUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOYTEHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacLIMPsTh PAMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUH,

JenaTh OCO3HAHHBIN BBIOOD, ApIYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAThH (POPMHUPOBAHUIO M TIPOSIBJIICHHUIO IIUPOKOH 3PYAUIMH B PAa3HBIX 00JIaCTsX
3HAaHUH, MOCTOSIHHO MOBBILIATH CBOH 00Pa30BaTENIbHBINA M KYJIBTYPHBIHA YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTb OLIEHKY HOBBIM CHUTYyalLUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM,;

BJIaJIETh HABBIKAMH [TO3HABATEIBHON pedIeKCHN KaK OCO3HAHHSI COBEPIIAEMBIX AEHCTBUIN
U MBICIIUTENIbHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHHI, NCIOIB30BATh MPUEMBI pedIIeKCHU
U1l OLIGHKY CUTYalLluH, BEIOOpA BEPHOTO PELICHHUS,

YMETb OLIEHUBATb PUCKU U CBOEBPEMEHHO MPHUHUMATh PELISHUs 110 UX CHH)KEHUIO,

IIPUHUMATh MOTHUBbBI U apIyMEHTbI APYTUX MPU aHAJIN3€ PE3YyJIbTaTOB AeATEIbHOCTH,



3) npuHsiTHE Ce0s1 U APYTHX:

NPUHUMATD ceOsl, TOHNMast CBOU HEIOCTATKH U TOCTOMHCTBA,

MPUHUMATh MOTHUBbBI U apIyMEHTbI APYTUX NIPU aHAINU3€ PE3yJIbTATOB J1eATEIbHOCTH,;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH,

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YEJIOBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pe3ynbTaTBl OCBOSHMsI CopepikaHusl ydeOHoro mpenmera «buonorms» Ha
yriyOJEHHOM yPOBHE OPHEHTHPOBaHbI Ha odecriedeHue mpodibHOro 00ydeH s O0YYarO X Csl
Oouonornu. OHH BKIFOYAOT: crienu(puIecKkue 11 OMOJIOTUN HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
IEWCTBUH N0 OCBOCHHUIO, MHTEPIPETALNN U NPeoOPa30BaHUIO 3HAHUH, BHUIBI NESITEIBHOCTH IO
MOJIYYE€HUIO HOBBIX 3HAHMHA M WX MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAK)KE B PEATbHBIX
JKHU3HEHHBIX CUTyalusix. [IpeaMeTHbIe pe3ynbTaThl MPEICTABICHBI IO TOAAM U3yUEHHSL.

[IpenmeTtHbIe pe3yabTaThl OCBOSHHS yueOHOTro npeamera «buosnorus» B 10 Kiiacce nOMKHbBI
OTpa’KaThb:

cpOpMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHUPOBaHUY €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, B TO3HAHUH 3aKOHOB NIPUPOJIBI 1 PELICHUH
npobJeM paLMOHATBHOTO TPUPOIOIONB30BAHMS, O BKIIAIE POCCUHCKHX U 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIaJICHHE CHCTEMOH OWOJIOTMYECKHUX 3HAHUH, KOTOpas BKJOYAET: OCHOBOIOJAraroIue
OMOJIOTHYECKHEe TEPMUHBI W TIOHSATHS (JKU3Hb, KJIETKA, OpPraHW3M, MeTabojH3M, rOMeocTas,
CaMOperyJILNs, CAMOBOCIIPOM3BECHNE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BHUTHE),
ouosnorndeckne Teopuu (kierounass teopusi T. Illsanmna, M. Illnefinena, P. Bupxosa,
XPOMOCOMHas Teopusi HacnencTeeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — 0 meHTpax
MHOT000pas3ust U MPOUCXOXKIEHHSI KYJIbTYPHBIX PACTEHHi), 3aKOHBI (€OMHOOOpa3Usi OTOMKOB
NIEPBOTO TIOKOJIEHUs], PACIIEIUICHHUS], YUCTOThI raMeT, He3aBUCHMOTro HacnenoBanus . Mennens,
TOMOJIOTHYECKUX PSZOB B HacleACTBeHHOW wm3MmeHunmBocTd H. WM. Baswiosa), mpuHIUIBI
(KOMITJIEMEHTapHOCTH);

BJIaJICHHE€ OCHOBHBIMH METO/IaMH HAyYHOT'O MO3HAHUS, HCIIONB3yEeMbIX B OMOJOTHYECKHX
HCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHHE, U3MEPEHHEe, HaOII0IeHNE, SKCIIEPUMEHT),

YMEHHE BBIACIATh CYI[ECTBEHHbIE MPHU3HAKH BUPYCOB, KJETOK MPOKAPUOT U SYKAPHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM HHCJIE OakTepuil, rpuOOB, pacTeHUil,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHHI, JKUBOTHBIX, YEJIOBEKA,
NPOILIECCOB JKU3HEAESSTEIbHOCTH, MPOTEKAIOLINX B OPTaHM3Max PACTEHUH, )KUBOTHBIX 1 YEJIOBEKA,
OMONIOrYEeCKHX MPOLIECCOB. OOMeHa BeIecTB (MeTadoN3M), MPEeBPAILEHUs SHEPTUH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTAHMSL, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
raMeToreHesa, sMOpHuoreHesa, NOCT3MOPHOHAIBHOTO pa3BUTHH, Pa3MHOXKEHHS,
UH/IMBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma (OHTOre€He3a), B3aWMOJEICTBUS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOO0DA,;

YMEHHE YCTAHABJIHMBATb B3aUMOCBS3H MEXKIY OPraHOMIAAMH KJIETKM U HUX (DYHKLHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKAHEH M MX (PYHKLIUSAMH, MEXIy OpraHaMHd U CUCTEMaMH OPraHOB Y
pPacTeHHH, >KMBOTHBIX M YEJIOBEKA U HX (PYHKUMUSAMH, MEXAY CHUCTEMaMH OPTraHOB M HX
(byHKUMAMH, MEXIy 3TamaMyd OOMEHa BEIECTB, 3TAaaMH KJIETOYHOrO LHKJIA M KHU3HEHHBIX
IIUKJIOB OPraHU3MOB, 3TanamMu 3MOPHOHAJIBHOTO pAa3BUTHS, TE€HOTHUIOM H (HEHOTHUIIOM,
¢deHoTunom u pakropamu cpeapl OOUTAHNUS,



YMEHHE BBIIBJISITH OTJIMYUTENbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCJI€ PACTEHUH,
JKUBOTHBIX U YEJIOBEKA,

YMEHHE HUCIOJIb30BAaTh COOTBETCTBYIOLINE apIyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT,

YMEHHE perarbh OMOJIOrHIeCKHe 3a/1a4H, BBISBISTh TPUUNHHO-CIICACTBEHHBIE CBSI3H MEXKIY
UCCIIEIyeMbIMH OHOJIOTUYECKUMH MPOLIECCAMH U SIBJICHHUSIMH, J€JIaTh BBIBOABI U MPOTHO3bI HA
OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB,

YMEHHE BBINOJHATE JJAOOPATOPHBIE W MPAKTUUECKHE padoThl, COOMIONATh MpaBWiia MPU
pabote ¢ yueOHBIM U TaOOpaTOpHBIM 0OOPYIOBAHUEM,

YMEHHE BBIIBUraTh TUIIOTE3bI, TMPOBEPSATH HX OSKCIEPUMEHTANbHBIMUH CPENCTBAMH,
(bopMyIHpys LIeNb UCCIENOBAHMS, AHATU3UPOBAThH MTOJyYeHHbIE PE3YJIbTAThI U 1€IaTh BBIBOABI,

YMEHHE Y4acCTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKON pabdoTe Mo OWOJNIOTHH, SKOJOTHH W
MENWIIMHEe, MPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOMIECTB, U MyOJUYHO MPENCTABISTH
MOJTyYEHHBIC PE3YJIbTAThl HA YYCHUUECKUX KOH(EPEHIIUsIX,

yYMEHHE OLICHUBATb 3TUYECKHE aCTIEKThl COBPEMEHHBIX HCCIIEIOBAHUI B 00nacTi Ononoruu
U MeOUUMHBbI (KJIOHUPOBAHME, HMCKYCCTBEHHOE OILIOJOTBOPEHHE, HANpPABJICHHOE H3MEHEHUE
reHOMa U CO3/1aHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITH OCO3HAHHBIN BBIOOp OyAyIei mpodecCHOHATBHON AeSITEIbHOCTH B
oOmacTi OMONOTUH, MEAUIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO35HCTBA, MUIIEBOH
MPOMBIIIJIEHHOCTH, yIIIyOJIATh TO3HABATEIbHBIN HHTEPEC, HAMTPABJICHHBIN HA OCO3HAHHBII BHIOOP
COOTBETCTBYIOLIEH NMPodeccur 1 MPOIOJDKEHHE OHOJIOTHUECKOro 00pa3oBaHUs B OPTaHU3ALMSIX
cpeaHero npodecCHOHANBHOTO U BhICIIETO 00Pa30BaHUs.

[IpenmeTtHbIe pe3yabTaThl OCBOSHHS yueOHOTro npeamera «buosiorus» B 11 Kiiacce NOMKHbBI
OTpa’KaThb:

c(pOpMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B ITO3HAHUU 3aKOHOB
NPUPOABI U PEIIEHUH 3KOJIOTHUECKUX MPOOJeM HUeIOBEYeCTBa, a TAaKXKe B PEIICHWH BOMPOCOB
PaLMOHATIBHOTO MPHPOOIIONB30BAHMS, M B (POPMHUPOBAHIH IEHHOCTHOTO OTHOLIEHUS K MPUPOZE,
o0IIecTBy, YeJOBEKY, O BKJAIe POCCHHCKHX H 3apyOE€KHBIX YYEHBIX-OHOJIOTOB B Pa3BUTHE
OHOJIOTHH;

yYMEHHE BJIA/IETh CUCTEMOI OMONIOrMYEeCKHX 3HAHUH, KOTOpas BKJIIOYAET OINpPENEeNICHUs U
NOHMMAaHWE CYLIHOCTH OCHOBOMNOJAraroIlluX OWOJNIOTHYECKUX TEPMHUHOB M TOHSATHH (BHL,
sKocuctema, Ouocdepa), Ouonormyeckue Teopun (3BojronmoHHass Teopust Y. JlapsuHa,
CHUHTETHUeCKasi Teopusi sBomonun), yueHus (A. H. CesepuoBa — O MyTsxX M HampaBlIEHHUSIX
sposmonnn, B .M. Bepranckoro — o 6uocepe), 3akoHbl (reHeTHUECKOro paBHoBecust Jxx. Xapau
u B. BaiinGepra, 3apogeinnesoro cxoacrsa K. M. Bbapa), mpasuna (muammyma FO. JIuGuxa,
SKOJIOTUYECKOH MUpaMubl SHEPTUH), Tunotessl (runoresa «mupa PHK» Y. I'nnbepra);

YMEHHE BJIaJeTh OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, WCIOIb3yeMbIMU B
OMOJIOTHYECKNX HCCIENOBAHUSX JKUBBIX OOBEKTOB W OKOCHUCTEM (OMHCAaHHE, H3MEpPEHUE,
HaOJIIOIEHUE, SKCIIEPUMEHT), CIIOCO0aMM BBIIBJICHUS M OLIGHKU AHTPOIIOT€HHBIX W3MEHEHHH B
NPUPOE;

YMEHHE BBIACISATh CYIIECTBEHHBbIC NPU3HAKU: BHUIOB, OHOT€OIEHO30B, 3KOCHCTEM U
ouochepsl, CTAOMIM3UPYIOIIEro, MABMKYINEr0 W Pa3pbIBAIOIIET0 €CTECTBEHHOrOo OTOOpa,
AJIONATPUYECKOTO M CUMITATPHYECKOTO BHA00OPA30BaHNS, BIMSIHHUSA IBIXKYIIUX CHJI SBOJIIOLIUN
Ha TeHO(OHA MOMYJISALUH, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOWTAaHMS, YepenoBaHUs
HAINpaBJICHUH SBOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUHU B SKOCHCTEMAX;



YMEHHEe YCTaHABJIMBATD B3aUMOCBSI3H MEXKITY MPOLIECCAMU BOJIFOLIMH, IBHXKYIITUMH CHIIAMH
AQHTPOTIOTEHE3a, KOMITOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM U MPUCIOCOOJCHUSIMA K HUM
OpPTaHHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC MPU3HAKH JKUBBIX CUCTEM, PUCIIOCOONIEHHOCTh BUIOB
K cpene oOuTaHUs, aOMOTHYECKUX M OWOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBSI3EH
OpPTaHM3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHU B 9KOCHCTEMaX CBOEH MECTHOCTH,

YMEHHE UCIOJIb30BATh COOTBETCTBYIOLINE aPTYMEHTBI, OUOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY ISl JIOKa3aTeJbCTBA POJCTBA OPraHU3MOB pPA3HBIX CHCTEMATHYECKUX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB U Cpenbl OOUTaHUS, €NUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTHU
COXpPaHEeHUsT MHOTO00pa3us BUIOB M 3KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBLI U
YeJIOBEYECTBA,

yYMEHHE pelaTh OMOJIOTUYECKUE 3a1a4H, BbISIBIATh TPUIHHHO-CJIEICTBEHHBIE CBSI3H MEXKITY
UCCJIEIyeMbIMH OHOJIOTUYECKUMH MPOLIECCAMH U SIBJICHHUSIMH, J€JIaTh BBIBOABI U MPOTHO3bI HA
OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB,

yYMEHHE BBINONHATE JJAOOPATOPHBIE U MPaKTHUECKHEe PabOThI, COOMI0NATh MpaBMiIa NPU
pabote ¢ yueOHBIM U TabOpaTOpHBIM 0OOPYIOBAHUEM,

YMEHHE BBIIBUTAThb THUIIOTE3bI, TMPOBEPATh UX JKCIEPUMEHTAJbHBIMH CPEICTBAMH,
(bopMyIUpys LEeTb UCCIENOBAHMS, AHAIU3UPOBATH MMOyYeHHbIE PE3YJIbTAThI U JENIaTh BIBOJBI,

YMEHHE Y4acCTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKON padoTe Mo OWOJIOTHH, SKOJOTHH W
MENWIIMHEe, MPOBOAUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOINECTB, W MYOJUYHO MPENCTaBJISITh
MOJTyYEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(EPEHIUsX,

YMEHHE OIICHUBATh THUIOTE3bl W TEOPHH O TMPOUCXOKIACHUM >KWU3HU, YEJOBEeKa W
YeJIOBEYECKUX pac, O MPUYHHAX, TMOCIEACTBHSIX M CIOCO0axX MPEeAOTBpAIlEHHUsT TIOOATbHBIX
u3MeHeHul B buocdepe;

YMEHHE OCYLIECTBIISITH OCO3HAHHBIN BBIOOp OyAyIel mpodecCHOHATBHON AeSITEIbHOCTH B
obactu OMOJIOTHY, SKOJIOTHH, TIPUPOIOTIOIB30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHHU, TICUX OJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO35IHCTBA, MUIIEBONU MPOMBIIUICHHOCTH, YIIyOJIATh MO3HABATEIbHBIN
WHTEpeC, HapPaBJICHHBI HA OCO3HAHHBIN BEIOOP COOTBETCTBYIONIEH Npodeccun u MpoJoIKeHe
OMOJIOTHYEeCKOrO O0Opa30BaHMsI B OPraHHU3AIMSX CPEAHEro MNPOQEeCCHOHATHPHOTO W BBICHIETO
oOpa3oBaHwsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuyectBo uacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypent
1 buonorus kak Hayka 1
2 JKuBble CUCTEMBI U X U3yUYCHUE
3 buonorus kneTku 0.5
4 XHUMHUUY€eCKasi OpraHu3aLust KJIeTKU 10
5 Ctpoenne n PyHKLIUH KIETKH 2
6 OOMeH BelecTB U NPeBpaLeHIe YHEPTUH B 9 |
KJIETKE
7 Hacnencreennas nngopmanus u 9 0.5
peanu3anus €€ B KIETKE '
JKU3HEHHBIN UUKI KJIETKU 6 1
9 Crpoenne u pyHKIUN OPraHU3MOB 17 L5
10 PasMHOXeHUe U pa3BUTHE OPTaHU3MOB 8 L5
1 I'eHeTuka — Hayka O HaCJIE€ACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HaCleACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buoTexHONOrHA U CHHTETHYECKas! OMOJIOTHS 4
17 PesepsBHOE Bpemsi 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuyectBo uacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3fe/ioB H TeM Korrrpopmere | Tpaxruseckue (uudposrbie)
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
| 3apokaeHue U Pa3BUTHUE YBOIOLUOHHBIX 4
MPeICTaBJICHUN B OMOJIOTHI
2 MHuKpPO3BOIIOLINS U €€ PE3YIIbTaThI 14 2
Maxkpo3BOJIOLMSA U €€ PE3yIbTaThl 6
4 [IpoucxokaeHne U pa3BUTHE KU3HU HA 15 15
3emiie '
5 IIpoucxoxxaeHue 4en0BeKa — AaHTPOIIOTeHE3 10 1
DKOJIOTHSl — HayKa O B3aHUMOOTHOILIEHHUSX
6 OpraHU3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>KaroIeu cpenoi
7 Opranusmsl u cpena oOuTaHus L5
DKOJIOrusl BUAOB U MOMYJISILIUH 0.5
9 DkoJsorus coodiecTB. DKONIOTHIECKHE 19 0.5
CUCTEMBbI
10 buocdepa — rmobanpHas skocHCTEMA
11 YenoBek U OKpysKaroLas cpena
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Neo

n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTpoanHrie
Bceero P
padoThI

IIpakTH4eckne
padoThI

HMara
H3Y4YeHHsA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Buomorns xak koMrIuiekcHast HayKa U KakK
94aCTh COBPEMEHHOTO O0IIeCTBa

JKuBble cucTeMBI 1 UX CBOUCTBA

YpoBHEBass OpraHu3anys JKUBbIX CUCTEM

Hcropust OTKpBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

MeTtoasl MOJIEKYJISPHON U KJIETOYHOU
ounonoruu. Ilpakrnueckas padbora
«H3y4yeHne MeToI0B KJIETOYHOH
Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnaITbHOS
uenrpudyruposanue, I1LIP)»

0.5

XUMHYECKUN COCTAB KJIETKU

MI/IHepaJ'IbeIe B€IICCTBA KJICTKH, UX
Ouonoruveckas poJsib

Opranuueckue BelLecTBa KJIETKH —
oenku. JlabopaTopHas pabora
«O6HapyxeHne OEITKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKLUI»

0.5

CroiicTBa, knaccudukanyst U GyHKIUU
OenKoB




10

Opranuueckue BelecTBa KJIETKH —
yTJIEBOMBI

11

OpFaHI/I"IeCKI/Ie B€IICCTBA KJIETKHU —
JIMIMUbI

12

Hyxneunoseie kucnorel. JJHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJIGMHOBBIX KHCJIOT, BBIJEICHHBIX U3
KJIETOK PA3JINYHBbIX OPTaHHU3MOBY»

0.5

13

Crpoenne u pynkuun ATD. Jpyrue
Hykneosuarpudocharer (HTD)

14

Cexsennposanue JIHK. Meronst
TeHOMUKH, TPAHCKPUITTOMHUKH,
MPOTEOMUKH

15

Metoas! CTpyKTypHOH OHONOTHN

16

Tune! knetok. [Ipokapuorndeckas kierka

17

CtpoeHue 3yKapuoTHYECKON KIETKH.
IIpakrrueckas padora «U3yueHne
CBOWCTB KJIETOYHOH MEMOpaHbD»

0.5

18

IToBepxHOCTHBIN anmapar KJIETKH

19

OnHoMeMOpaHHBIE OPraHOUABI KIETKH.
IIpaxrrueckas padora «U3yueHne
IBW)KEHUS LIUTOILIA3Mbl B PACTUTENBHBIX
KJIIETKaX»

0.5

20

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHIpHH, TutacTuabl. JlabopaTopHas
padora «MccnenoBaHue Mmia3Moin3a u
JETIa3MOJH3a B PACTUTENbHBIX KIIETKAX)

0.5

21

HememOpaHHbIE OPTaHOHUIBI KIETKH




22

Crpoenne u pyHKUNH sipa

23

CpaBHI/ITeHbHaﬂ XapaKTCPUCTUKA KIIETOK
sykapuot. Jlaboparopuas padota
«H3ydyenune CTpoeHus KJIETOK Pa3InYHbIX
OPTaHHU3MOBY

0.5

24

AcCCUMWITSIINS U JUCCUMUJISIIIUST — JIBE
cTopoHb! MeTabommn3ma. Turbl oOmeHa
Bemiects. JlabopaTopHas pabora
«3yueHne KaTaIuTUHIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe aMHIIa3bl WIH
KaTasa3bl)»

25

DepMEHTATUBHBIN XapaKTep peakLuii
KJIeTOYHOro MeTaboau3ma. Jlaboparoprast
padora «M3yuenne GepMEHTATHBHOTO
paclienaeHus NepoKCHIa BOJOPOAA B
PACTUTENIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OEIKU-UHIHOUTOPBI

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlabopaTopHas padora
«CpaBHeHHe npoLeccoB (POToCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHaspobHbIe OpraHu3Mbl. Bumbl
opoxenwus. JlaboparopHas pabora
«CpaBHeHHE MPOLIECCOB OPOKEHUS U
TIBIXaHUS

31

AdpOoOHBIE OPraHU3MbI. ITaITbI
SHEPreTHIecKoro ooMeHa




DHeprust MeMOPaHHOTO TPATUEeHTA

32 npotoHoB. Cunte3 AT®: padora
npoToHHON AT®-cuHTa3BI
33 Peakunn MaTpuyHOro CUHTE3a
34 Tpanckpunuus — MaTPUYHBIN CUHTE3
PHK
35 TpancnAuus u e€ sransl
36 Konuposanue amunokucinor. Pons
pubocom B GuocuHTE3€E Oenka
37 Opranuszanys reHoMa y IpoKapuoT U
3YKapuoT
38 MonekyJsipHble MEXaHU3MbI SKCIIPECCUU
I'€HOB Y 3YKapuoT
Bupycer — BHeKIeTOUHBIE (POPMBI JKU3HU
39 u obnuratHbele mapa3utsl. [Ipakruueckast 0.5
padora «Co3naHne MOAENH BUPYCay
40 BupycHrie 3a001eBaHus YenoBeKa,
JKUBOTHBIX, PACTCHUN
A1 Hanorexnonoruu B Onojoruu u
MeHLUHE
42 JKU3HEHHBIN TUKI KJIETKU
43 Martpuunsrii cunres JJTHK
Xpomocomsl. Jlaboparopras pabota
44 «H3yyenne xpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIIpenapaTax»
45 JleneHnue KI€TKH — MUTO3
46 Tunel knetok. KapuokuHes U HUTOKUHES. 05

JlaboparopHas padora «Habnronenue




MHTO32 B KJIETKaX KOHYHMKA KOPELIKa JIyKa
(Ha TOTOBBIX MHUKPOIIpPETapaTax)»

47 Perynsuus ;KU3HEHHOTO LIUKJIA KIETOK

48 OpraHusm Kak eJuHOE Lieoe

49 Txanu pacrenuii. JJaboparopuas padora 0.5
«H3y4yenune TkaHel pacTeHUN» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabora «M3yueHne TKaHeH 0.5
JKUBOTHBIX»
Opranel. CucteMbl OpraHos.

51 JlaboparopHas pabota «M3yuenne 0.5
OpraHOB I[BETKOBOI'O PaCTEHU»

52 Ornopa Tena OpraHu3MOB

53 JIBU>KE€HUE OPraHU3MOB

54 IIutanue opranu3MoB

55 IIutaHue NO3BOHOYHBIX KUBOTHBIX.
IInmesapurenpHas CUCTEMA YEIOBEKa

56 JIpIXxaHue OpraHu3MOB

57 JlpIxaHue MO3BOHOUYHBIX )KMBOTHBIX U
4eJI0BeKa

58 TpancnopT BeLIECTB y OPraHU3MOB

59 KposeHnocHas cucrema NO3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opraHusMoB

61 3ammuTa y OpraHu3MOB

62 HmmyHHas cuctema denoBeka




PasgpakxumocTs U perymnsnus y

63
OpPTaHU3MOB
64 I'ymopanbHast perynsanust 1 SHAOKPHHHAS
CHCTEMa JKUBOTHBIX M YEJIOBEKA
65 DOpMBI pa3MHOXKEHUS] OPTaHU3MOB
66 ITonosoe pasmHOKeHUE
67 Meiios
I'amerorenes. OOpa3oBaHHe U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTtopHas pabora 0.5
«H3y4yeHne cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOIIpEnapaTax»
60 WUHauBuayaspHOE pa3BUTHE OPTraHU3MOB
— OHTOTEHE3
70 3akaaKa OpraHOB U TKaHEH 13
3apOJIBILIEBBIX JHCTKOB
Poct u pa3BuTHE JKUBOTHBIX.
71 JlaboparopHas pabota «BrisBnenne 0.5
MPU3HAKOB CXOJCTBA 3aPOJbILIEH
MO3BOHOYHBIX KHBOTHBIX)
PasMHOXeHUe U pa3BUTHE PACTCHUI.
7 JlabopartopHas padora «CtpoeHue 0.5
OPTaHOB Pa3MHOKEHUS BBICIIIHX
pacTeHUI»
73 HcTopust CTAaHOBIEHUS U Pa3BUTHS
T€HETHKH KaK HayKH
74 OCHOBHBIE TIOHSTHS U CHMBOJIBI 0.5

renerukn. JlabopaTopHas padora




«po3ouna kak 0OBEKT reHETHUECKNX
UCCJIEIOBAHUI»

3aKOHOMEPHOCTHU HACIEAOBAHUS
npu3HakoB. MOHOTHOpHUIHOE
ckpemmsanue. [IpakTrueckas padora

75 " 1 0.5
H3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPELIUBAHHS Y
apo3oduib"
76 I{utonoruyueckre OCHOBBI !
MOHOTHOPHUIHOTO CKPEIIUBAHHS

77 AHanu3upymoliee CKpeluBaHue. |
Henonnoe noMuHupoBaHue
JuruOpuaHoe CKpelBaHue.

73 IIpaxrrueckas padora «U3yueHnne | 05
Pe3yJIbTaTOB JUTHOPUIHOTO '
CKPELINBaHUA Y APO30(PUITBD)

79 LuTonornueckue OCHOBBI AUTHOPUTHOTO |
CKpeIUBaHUs

80 CuernneHHoe HacleA0BaHUE IPU3HAKOB 1

81 XpOMOCOMHas1 TEOPUs HACIEICTBEHHOCTH 1

82 I'enetnka nona 1

83 I'enoTun kak ueaoOCTHAs cUCTEMA 1

84 I'eHeTyeckniit KOHTPONIb PA3BUTHUSA |
pacTeHUH, >KUBOTHBIX U YEJIOBEKa

85 H3menunBOCTh NpU3HAKOB. Buabl |
N3MEHYUBOCTH

86 MonudukauoHHass U3MEHYHBOCTD 1




87

BapuanmoHHslii psia 1 BapUaLlMOHHAS
kpuBasi. Jlaboparopnas pabora
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOAU(PHUKAITMOHHON N3MEHYHBOCTH.
ITocTpoenue BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOM»

0.5

88

I'eHoTnnmmueckas I3MEHUYUBOCTb.
KoMmOunaTuBHast U3MEHYHUBOCTD

89

MyTanoHHast HK3MEHYHBOCTb.
IIpaktrueckas pabora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MHKpOTpenapaTax )»

0.5

90

3aKOHOMEPHOCTH MyTaL[MOHHOI'O
npoiecca. JMUTeHETUKA U STTUTeHOMUKA

91

I'enetnka yenoseka. [IpakTuueckas
padora «CocTaBineHne U aHAJIH3
POIOCIOBHOI»

0.5

92

MeToabl MEAULIMHCKON TeHETHUKHN

93

3HaueHue MGI[PILIPIHCKOP'I I'CHCTHUKU B
npeaoTBPAllCHUN U JICUCHUH
reHEeTUYECKHX 3a00JIeBaHII YeTOBEKA

94

(OCHOBHBIE TTOHSITHS CCJICKLIUU.
JlaboparopHas padora «3yueHue copToB
KyJbTYPHBIX PACTEHUI U IOPOA
JOMAaITHUX XUBOTHBIX»

0.5

95

Metoab! CeNneKIMOHHON paboThI.
JlaboparopHas padora «M3yuenue
METOMIOB CEJIEKIINU PaCTEHUIDY

0.5




JIOCTHKEHHUSI CeNIEKLIUN PACTEHUN U

96 KUBOTHBIX. [IpakTdeckas pabora 1
«IIpuBuBKa pacTeHUIT»

97 CoxpaHeHue, H3y4eHHe U UCTIOJb30BaHUE |
TFeHETUYECKUX PECypCOB
buorexHonorus kak Hayka U OTpacib

98 npomsBozacTea. IlpakTudeckas pabora 1 0.5
«U3yueHne oObeKTOB OMOTEXHOIOTUN

99 OcHOBHbIE HaNpaBJIeHUs] CHHTETUYECKON !
ouonoruu

100 XpOMOCOMHas1 U T€HHAsl UHXKEHEPUs 1

101 Menuuuackue OUOTEXHOIOTHA 1

102 PesepsHbiii ypok. IlosTOpeHue, |
0000I111eHHE, CUCTEMATH3ALIMS 3HAHU

OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOTPAMME




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KoHTpoanHrie
Bceero P
padoThI

IIpakTH4eckne
padoThI

HMara
H3Y4YeHHsA

DJIeKTPOHHbIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

OsomounoHHas Teopus Y. JlapeuHa

JBroKyLMe CUIIbI 3BOJIOLMA BUAOB o Y.
Japsuny

Bbopsba 3a cymecrBoBaHue,
€CTEeCTBEHHBIN M UCKYCCTBEHHBII OTOOP

@OopMUPOBAHUE CUHTETUYECKON TEOPUU
3BOJIOLIUA

DTarnbl 3BOJIOLUOHHOTO IIpoLecca;
MUKPO3BOJIOLUSA U MaKPOIBOJFOLIUS

HOHy.]'[HLII/Iﬂ — SJIECMCHTAapHas €AUHUIA
JBOJIFOLIHU

3aKkoH reHeTHYeCKOro paBHOBecHs JK.
Xapnu, B. BaiinGepra. JlaboparopHas
pabora «BpIsBIEHHE H3MEHYHBOCTH Y
ocobeit omHOTO BUAAa»

0.5

DnemMeHTapHbIe (PaKTOPHI FBOFOLHN

D¢ dexr ocroBarens. dpdext
6YTbIJ'IOLIHOFO TOpJIbIIIKA

10

Murpauuu. M3omsauun nonyasuui:
reorpaduyeckas, OMoIoruIecKast

11

EctecTBenHbIN 0TOOP — HaNpaBIISIO LM
(haKTOp SBOIOIUH




12

ITonosotii oTOop

13

[IprcnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJFOLIUH.
JlaboparopHas padora «3yuenue
apoMop(h030B U HIUOANANITALIUH ¥
PacTeHUH U KUBOTHBIX)

0.5

14

[Ipumepr! npucnocobneHuit y
OpPraHU3MOB: MOP(OJOTUIECKHE,
¢dusnonornueckre, ONOXMMUIECKHE,
nosenenyeckue. Jlaboparopuas pabora
«[IpucnocobneHus OpraHMu3MOB 1 UX
OTHOCHTEJIbHAS LIETIECO00Pa3HOCTDY

0.5

15

Bugn, ero kpurepuu u CTpyKTypa.
JlaboparopHas padora «CpaBHeHUE
BUOB IO MOP(OJIOTHUECKOMY
KPUTEPHUIO»

0.5

16

Crtpykrypa BUIA

17

BunooOpa3oBaHue kak pe3yjbTaT
MUKPOIBOJIFOIHH

18

CBs13b MUKPO3BOJIOLUH U
SMUAEMHUOJIOTUI

19

Makpossogtonus. [laneoHTonornueckue
MECTOAbI UBYUCHUSA 3BOJIFOITUN

20

Buoreorpaduueckue METOIbI U3YIEHUS
3BOJIOLIUN

21

OMOpHONIOTHYECKHE W CPABHUTENBHO-
MOP(HONOTHUECKUE METOIbI U3YYCHHSI
HBOJIFOLIIH




MonexyasapHO-reHeTHUECKHE,

22 OMOXUMHUYECKHE U MATEMATHYECKUE
METO/Ibl U3YUEHHS IBOIOLIUN

23 OO01mue 3aKOHOMEPHOCTH 3BOJTFOITUH

iy AJanTuBHAS pagUaLIHs.
HepaBHOMEPHOCTD TEMITIOB 3BOJIFOLIUN

25 HayuHble runoTe3bl mpOuCXOKIESHUS
JKU3HHU Ha 3emMJie

26 JloHay4YHBIE PEACTABICHUS O
3apPOKIACHUH KU3HU

7 OCHOBHBIE 3Tarbl HEOPTaHUYECKON
SBOJIFOLIUH

28 I'unoress! 3apoKaeHUS KU3HU
Hcrtopust 3emnn 1 METOABI €€ NU3YUEHUS.

29 JlaboparopHas padora «M3yuenue u
OMHUCAHUE UCKOMAEMbIX OCTATKOB 05
OPEBHUX OPTaHU3MOB)

30 HauanbpHble 5Tansl OpraHun4ecKon
SBOJIFOLIUH

31 DBOIOLHUS SYKAPHUOT
OCHOBHBIE 3Tarbl HBOIOLUN

17 pactutenpHOro Mupa. [IpakTuyeckas
pabora «M3ydenne ocobeHHOCTEH 05
CTPOEHHUSI PACTEHUN PA3HBIX OTIAEIOB»

13 OCHOBHBIE 3Tarbl 3BOJIOLUU JKUBOTHOTO

MHpa




OBostonus KUBOTHBIX. [IpakTuueckas

34 padora «M3yueHnne ocobeHHOCTEH 0.5
CTPOEHUSI TO3BOHOUHBIX KUBOTHBIX»

35 Pazpurue xxu3Hu Ha 3emuie 1o 3pam 1
nepuoaam

36 MaccoBble BBIMUPAHUS —
SKOJIOTHYECKHE KPU3HCHI POILJIOro

37 CoBpeMeHHbIH 5KOJOTHYEeCKUI KPU3HC,
€ro 0OCOOEHHOCTH

38 CoBpemeHHasl cucTeMa OpraHu4eckoro
MPOLLIOTO

39 OcHOBHbIE CHCTEMaTUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOIONIOrusl — Hayka O 4eJlOBeKe

A1 PasButue npencrasneHuii o
MIPOUCXOXKJIEHUH YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranndeckoro mupa. JlaboparopHas

42 padora «M3yueHnne ocobeHHOCTEH 0.5
CTPOEHHS CKeJleTa YeJIOBEKa, CBSI3aHHBIX
C TIPAMOXOXKIEHHEM

43 JIBHoKyLIME CUJIbI aHTPOIIOTEHEe3a

44 CooTHotrerne OUONOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMHM AHTPOTIOTEHE3a

46 [TaneoreneTnka u najeoOreHOMHUKA

47 DBOIOLMSI COBPEMEHHOTO YEJIOBEKA




48

Yenoseueckue pacel. [IpakTudeckas
paborta «3ydeHne 3KOIOrHueCKUX
afanTanui 4eJI0BeKay

0.5

49

MexaUCIUIUINHAPHBIE METOBI
AHTPOIOJIOTUU

50

3apoKaeHue 1 pa3BUTHUE HKOJIOTUN

51

Metons! 3xonoruu. JlabopaTopHast
pabora «M3ydeHne MEeTOOB
HKOJIOTHYECKHX HUCCIISTOBAHHIT»

0.5

52

3HaueHne YKOJOTHYECKUX 3HAHUN IJIs1
YeJnoBeKa

53

Dxonoruyeckue GakTopsl

54

Abuornueckue paxkropbl. CBeT Kak
sKonorndeckuii pakrop. Jlaboparopras
padora «BpIsiBIeHHE TPUCTIOCOOIEHHI
OPTaHHU3MOB K BIIUSTHHIO CBETa»

0.5

55

Abuotnyeckue pakropnl. Temneparypa
KaK SKOJIOTHYECKH hakTop.
JlaboparopHas padora «BrisiBieHUe
npUCnocoOIeHNH OPraHU3MOB K
BJIMSTHUIO TEMITEPATYPbD»

0.5

56

Abuornueckue paxkropbl. BraxkHOCTD
KaK 3KOJIOTHYECKUH (PaxTop.
JlaboparopHas pabora « AHATOMUYECKHE
0COOEHHOCTH pacTeHUH U3 Pa3HbIX MECT
OoOUTaHUS»

0.5

57

Cpenbl oOuTaHUsT OPraHU3MOB

58

buonorunueckue puTMsl




59 ’KvzneHHbIe POPMBI OPraHU3MOB

60 buornueckue paxropsl
3HaueHne OMOTHYECKIX B3aUMOACHCTBUI

61 IUIA CYIIECTBOBAHUS OPraHU3MOB B Cpeae
oOuTaHus

2 DKONOTHYEeCKUE XapaKTEePUCTUKU
MOMYJISILUU
OcHOBHbIE MIOKA3aTENN MOMYJISILIUU:

63 YHUCJIEHHOCTD, TNIOTHOCTD, BO3PACTHAS U
MOJIOBAast CTPYKTypa
OcHOBHbIE MIOKA3aTENN MOMYJISILIUU:

64 POKIaeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 Dxonorudeckasi CTpyKTypa HOIyJILNUN

66 JInHaMuKa NOMyJIsILUU U €€ PeryJsaius

67 Kpusble pocTa YMCIEHHOCTU MOMYJISLUH.
Kpusble BbIKHBaHUSA
Dxonoryuyeckasl HUIA BUAA.

68 JlaboparopHas padora 05
«I[IpucnocobneHust ceMsiH pacTeHUHN K '
pacceneHuO»

69 Bun kak cucrema nonyJssiuui

70 3aKOHOMEPHOCTH MOBEAEHUS U MUTPaLUi
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHUOIIEHO3

72 DKxocucTeMa Kak OTKpbITasi CUCTeMa

73 Kpyrosopot BelecTs U NOTOK 3HEPTHHU B

IKOCUCTEME




74 OCHOBHBIE TOKA3aTENIU HKOCUCTEMBI

75 DKOJIOTUYECKHE MTUPAMHUIBI

76 H3meHennst cooOImecTB — CyKLEeCCUU
IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI

77 03ep U peK. IKOCHUCTEMbI MOpeH 1
OKEaHOB

78 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI
TYHJp, JIECOB, CTEINEH, MyCThIHb

79 AHTpPOIIOr€HHbIE 5 KOCUCTEMBbI
Ypboskocucremsl. [IpakTudeckas pabora

80 «H3ydenue u onucanue 0.5
ypOO3KOCHCTEMBI»
3aKOHOMEPHOCTH (HPOPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB
B 9KOCHCTEMax
MexaHu3MBbl BO3AEHCTBUSA 3arpsi3HEHUN

%) Pa3HBIX TUIIOB Ha CyOOpPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
SKOCHUCTEMHOM YPOBHSIX

%3 Buochepa — obmennanerapHas
obonouka 3emiu

84 Yuenue B. K. Bepuanckoro o duocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
onocdepsr

26 KpyrosopoTs! BewiecTs u
OMOreOXUMHIUYECKUE LINKJITBI

87 3oHanbHOCTL Onocheprl. OCHOBHBIE

OMOMBI CyIIn




88 YcroiunBocTh Orochepsl

89 DKONIOrn4ecKue KpU3UChl U UX MPUUHHBI

90 Bo3zneiicTue denoseka Ha Ouocdepy

o1 AHTpPOIIOreHHO€E BO3/IeHCTBHE Ha
PaCTUTENBbHBIN U )KUBOTHBIN MU

92 OxpaHa npupozsl

3 OCHOBHbIE IPUHLIUITBI YCTOHYHUBOTO
Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI
PaunonansHOE MPUPOIONIONB30BAHIE U

94 COXpaHeHHe OMOIOTHYECKOTro
pa3HooOpasus 3eMin

05 O6006menne no Teme « MUKPOIBOJOLUS
U €€ pe3yIbTaThD?

96 O6006menne no Teme «MakpO3BOJIFOLIUS
U €€ pe3yIbTaThD?

97 O606menne no Teme «IIpoucxoxaeHne
U pa3BUTHE KU3HU Ha 3eMie»

08 O606menne no Teme «IIpoucxoxaeHne
YeJI0OBEKa — AaHTPOIIOTeHE3»

99 O6o06uenne no Teme « IKOJIOTHSI — HayKa
O B3aMMOOTHOUIEHUSIX OPTaHU3MOB)

100 O6006menne no Teme «OpraHu3Mel U
cpena oOuTaHus»

101 O6006uienne no TeMe « IKOJIOTHSI BUZIOB U
MONYJIALIUI

102 O606menne no Teme «brocdepa —

ri00aibHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5













